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P-R-O-C-E-E-D-I-N-G-S

CHAIRMAN BONE: Good morning

Henry Bone. I’m calling to order the 70th

8:09 a.m.)

I’m Dr.

Meeting of

the Endocrinologic and Metabolic Drugs Advisory

Committee today to discuss a topic of corticosteroid-

induced osteoporosis.

This is not a discussion of a particular

drug in today’s discussion. This will be a discussion

about the indication, how it’s defined, what endpoints

might be used, what kind of studies are involved, and

so on, as you see from the agenda.

I’d like to ask the people who are seated

here at the head table to introduce themselves, just

going around the table starting with Dr. Sobel,

please.

DR. SOBEL :

Metabolic and Endocrine

DR. LUTWAK:

Metabolic and Endocrine

Sol Sobel, FDA Division of

Drugs.

Leo Lutwak, FDA Division of

Drugs.

DR. SCHNEIDER: Bruce Schneider, FDA

Division of Metabolic and Endocrine Drugs.
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DR. NEW : Maria New, New York, Pediatrics.

MR. MARcus : Robert Marcus, Stanford

University.

DR. CRITCHLOW: Cathy Critchlow,

Department of Epidemiology, University of Washington.

CHAIRMAN BONE: Henry Bone from Detroit;

committee chairman.

MS. REEDY: Kathleen Reedy, Food and Drug

Administration.

DR. ILLINGWORTH : Roger Illingworth,

Oregon Health Sciences University, Portland, Oregon.

DR. HIRSCH :

University, New York.

DR. MOLITCH:

University, Chicago.

DR. TURNER :

Indiana University.

DR. ORWOLL :

Jules Hirsch, Rockefeller

Mark Molitch, Northwestern

I’m Charles Turner from

Eric Orwell from Oregon

Health Sciences University.

DR. LUKERT: Barbara Luckert, University

of Kansas.

(202) 234-4433

DR. RAISZ : Larry Raisz, University of
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CHAIRMAN

for clarification.

6

BONE : Just a little statement

Dr. Turner, Dr. Orwell, Dr.

Luckert, and Dr. Raisz are here as guest experts

invited by the Food and Drug Administration for the

purpose of helping us with this discussion.

The meeting statement will be read by the

executive secretary.

MS. REEDY : The foll~wing announcement

addresses the issue of conflict of interest with

regard to this meeting and is made a part of this

record to preclude even the appearance of such at this

meeting.

Based on the submitted

meeting and all financial interests

committee participants, it has been

agenda for the

reported by the

determined that

all interest in firms regulated by the Center for Drug

Evaluation and Research which have been reported by

the participants, present no potential for the

appearance of a conflict of interest at this meeting

with the following exceptions.

Since the issue to be discussed by the

NEAL R.GROSS
COURT REPORTERS ANDTRANSCRIBERS
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committee at this meeting will

impact on any particular firm or

may have widespread implications

entirety of products, in

208 (b), each participant

which permits them

discussion.

A COPY Of

to

not have a unique

product, but rather

with respect to an

accordance with 18 U.S.C.

has been granted a waiver

participate in today’ s

these waiver statements may be

obtained by submitting a written request

agency’s Freedom of Information Office, Room

to the

12A30 of

the Parklawn Building.

In the event that the discussions involve

any products or firms not already on the agenda for

which an FDA participant has a financial interest, the

participants are aware of the need to exclude

themselves from such involvement and their exclusion

will be noted for the record.

With respect to all other participants, we

ask in the interest of fairness, that they address any

current or previous financial involvement with any

firm whose products they may wish to comment upon.

In addition, the guest experts have also

NEALR. GROSS
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been screened and their financial interests are on

record.

CHAIRMAN BONE: Thank you, Ms. Reedy. the

next step in today’s discussion is the open public

hearing section. This is a unique feature of the

United States drug regulatory process in which people

who may wish to address remarks to the committee for

the committee’s consideration have that opportunity.

Those who do make the statement should

please indicate their affiliations and as Ms. Reedy

has just indicated, any interest they would have in

products being regulated for the indication of

corticosteroid-induced osteoporosis.

The first speaker on this list is Ms.

Sandra Raymond who’s the executive director of the

National Osteoporosis Foundation.

MS. RAYMOND : Good morning. I want to

thank the committee for this opportunity to comment on

the most common form of secondary osteoporosis,

corticosteroid-induced osteoporosis.

The National Osteoporosis Foundation is

the nation’s leading non-profit voluntary health

NEAL R.GROSS
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organization dedicated to reducing the widespread

prevalence of osteoporosis through programs of

research and education and advocacy.

The foundation is comprised of more than

200,000 members and donors and receives its broad-base

funding from federal agencies such as the NIH who

established the NIH Osteoporosis and Related Bone

Diseases Resource Center, and the Office of Women’s

Health for a behavioral study on the bone health of

.

teenagers, to maj or individual gifts, private

foundations and private corporations, special events,

Federated Campaigns, memberships -- among other

sources.

Post-menopausal osteoporosis is the most

common type of osteoporosis. Corticosteroid-induced

osteoporosis, while recognized as the most

of secondary osteoporosis, is by itself,

common form

not a clean

diagnosis since many of these patients will have

primary post-menopausal osteoporosis or an equivalent

idiopathic osteoporosis, upon which are superimposed

the effects of steroids.

And while osteoporosis affects both women

NEALR.GROSS
COURT REPORTERS ANDTRANSCRIBERS
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10

and men, this form of osteoporosis most severely

affects older woman who already have post-menopausal

osteoporosis. Clearly however, corticosteroid-induced

osteoporosis is a major and important clinical problem

which requires an immediate and an urgent response.

The pathophysiology of this type of

osteoporosis is reasonably well understood, and while

it is different than the pathophysiology of post-

menopausal osteoporosis, the consequences to the

patient are no less devastating.

In corticosteroid-induced osteoporosis

inhibition of bone formation is the pathophysiological

mechanism by which steroids cause bone loss .

Secondary causes include the inhibition of calcium

absorption across the intestine and an indirect effect

on Vitamin D metabolism.

It is reported, but not well documented,

that the changes in Vitamin D metabolism are

associated with a secondary hyperparathyroidism which

provides the worst case scenario of increased bone

resorption and decreased bone formation. Moreover,

the production of estrogen in women and testosterone

NEAL R.GROSS
COURT REPORTERS ANDTRANSCRIBERS
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in men is reduced by glucocorticoidsr another factor

which may contribute to bone loss.

As a result of these multiple effects,

glucocorticoids can inhibit skeletal growth and

development in children and can result in rapid and

severe bone loss leading to fractures in adults.

While administered in a number of different ways --

i.e., orally, with tablets or pills, injections into

the joints, by inhaler, as creams, as drops, or less

commonly, by intravenous injection --

administration is likely to cause the

although excessive use by other routes

prolonged oral

most bone loss,

may also damage

bone.

of the

use of

Bone loss increases with the

treatment and can even occur

these drugs.

A number of diseases

glucocorticoids. They include for

dose and duration

with intermittent

are treated with

example: asthma,

liver disease, lupus erythematosus, psoriasis,

rheumatoid arthritis, multiple sclerosis,

osteoarthritis, ulcerative colitis, Crohn’s disease,

leukemia, lymphoma and other cancers in conjunction

with chemotherapy, and chronic pulmonary disease,

NEALR. GROSS
COURT REPORTERS ANDTRANSCRIBERS
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among others. They are also used following organ

transplantation.

Because there is wide variability in the

use of corticosteroids, clinical trials in this arena

are very difficult to conduct. It is problematic to

recruit patients because many of these patients have

multiple primary diseases which may, by themselves,

predispose them to osteoporosis.

Such trials have a very high dropout rate

since many of these patients are quite ill; and the

variety of uses and doses of steroids for different

conditions and illnesses further complicate the

conduct of clinical trials in this area.

There is no question but that once

medications are approved for post-menopausal

osteoporosis they are used to treat corticosteroid-

induced osteoporosis.

Initiating

corticosteroid-induced

result in no approvals

clinical studies today for

osteoporosis, which might

for this disease for another

four or five years, means that use of the currently

approved agents for post-menopausal osteoporosis will

NEALR.GROSS
COURT REPORTERS ANDTRANSCRIBERS
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of specific

be expected

continue and will most likely expand.

In addition, we believe that the outcome

studies on this form of osteoporosis would

to be identical to what we see in post-

menopausal osteoporosis -- at least

mass.

Millions of Americans

corticosteroids for a variety of

in terms of bone

are now taking

conditions and

illnesses. The use of these medications is having a

devastating effect on their skeletons. Clearly, this

is a medical problem

In our

which demands an urgent response.

opinion, this committee should

consider expediting approval of anti-resorptive

therapies for treatment of corticosteroid-induced

osteoporosis. The bone loss associated with this form

of osteoporosis is so rapid and so severe that

maintenance of bone mass should be of primary concern.

This committee should consider approving ant i-

resorptive therapies based on one year of data.

The studies necessary to prove a fracture

benefit in post-menopausal women who are not on

corticosteroids can be completed prior to approval,

NEALR.GROSS
COURT REPORTERS ANDTRANSCRIBERS
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but due to the urgency of the problem, should not be

required for approval. In this case, if deemed

necessary by this committee, post-marketing studies to

demonstrate fracture efficacy should be completed.

On behalf of the Board of Trustees of the

National Osteoporosis Foundation, I want to thank this

committee and the FDA for the work you have done to

reduce the widespread prevalence of osteoporosis.

CHAIRMAN BONE: Thank you very much, Ms.

Raymond. The next speaker is Dr. Gideon Rodan from

Merck Research Laboratories.

DR. RODAN: Thank you for the opportunity,

Dr. Bone, members of the Advisory Committee, Dr.

Sobel, member of the Metabolic and Endocrine Division.

I’m Gideon Rodan, head of Bone Biology at

Merck Research Laboratories. As you know, Merck has

conducted some of the largest studies in post-

menopausal osteoporosis. We have recently completed

the largest study in glucocorticoid-induced

osteoporosis using alandredade treatment, and have a

pending application for this application.

I’m not going to review today the data.

NEAL R.GROSS
COURT REPORTERS AND TRANSCRIBERS
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the results have been submitted for publication in ~

New Enqland Journal of Medicine and are in final

review now.

However, from our studies in control

patients as well as other aspects of the program, we

have findings on the topics listed on this slide that

we believe are relevant to the discussion today and

would like to share them with you.

Regarding animal models. Like others, we

felt that the treatment of young rats to

glucocorticoids increases the amount of bone rather

than reducing it. It was recently reported that an

order made with the rats, glucocorticoids

loss . We were unable to reproduce these

So in spite of recent renewed

reduce bone

findings.

efforts, we

have not yet identified a suitable model in which

glucocorticoids produce in animals, the same effects

they have in humans. And if I can come back to this.

On all other points we have obtained

information from our very large clinical trial. This

study involved 560 patients, male and female, having

various diseases listed by Sandra Raymond a minute

NEAL R.GROSS
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ago, receiving glucocorticoids over 7.5 milligrams per

day. The ages were from 17 to 83 and all received

calcium and Vitamin D supplements as recommended.

The

Sandra is that

default in that study as mentioned by

the bone changes were qualitatively

similar to those seen in post-menopausal osteoporosis

only quantitatively different. This is

schematically shown here.

There was increased bone resorption

relative to bone formation, and negative bone balance

resulting in bone loss. And as I’ve shown in a

subsequent slide, in glucocorticoid-treated patients

the decrease in bone density was

increased fracture risk, like in

osteoporosis.

associated with

post-menopausal

Some of the data that supports Sandra’s

statements are shown here. This is from the control

patients in the study, not receiving calandranate.

Patients receiving glucocorticoids were evaluated for

bone resorption by measuring the urinary excretion of

the antelopeptides, bone collagen decoration project,

and they can see bone resorption was elevated relative

NEALR.GROSS
COURT REPORTERS ANDTRANSCRIBERS
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to pre-menopausal control patients.

As was mentioned, and probably are going

to hear this again, it’s due to hypergonadism,

secondary to hyperparathyroidism caused by impaired

calcium absorption, impaired handling in the kidney,

and possibly in the case sensitivity

PTH .

Bone formation measured

alkaline phosphatase was actually in

of bone cells to

by bone specific

the normal range

in these patients in the whole skeleton. However,

increased bone resorption relative to formation causes

a negative bone balance similar to that seen in post-

menopausal women. This is from our phase III data,

the phase III study, the same measurements.

Biopsies taken in glucocorticoid-treated

patients. There were 70 biopsies. Like in post-

menopausal osteoporosis have shown no histological

evidence of abnormal bone.

The relationship between bone density and

fracture risk in post-menopausal patients is well

established. A similar relationship was observed in

the glucocorticoid-treated patients. Those patients,

NEALR.GROSS
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which at enrollment had a fracture history, had lower

bone density at bone sites examined. Minus-2 standard

deviations at the spine; -2.5 at the femoral neck; and

minus-2 at the trochanter.

Given these similarities between post-

menopausal osteoporosis and glucocorticoid-induced

corticosteroid-induced osteoporosis, in terms of

effects on bone, we believe therefore, agents that

increase bone mass, maintain normal bone, and decrease

fracture incidence in post-menopausal osteoporosis is

the same effect we reproduced in glucocorticoid

osteoporosis.

And so believed that bone mineral density

is therefore an appropriate endpoint for study for

glucocorticoid-treated patients.

Fracture endpoints we

are scientifically not necessary.

believe therefore,

Nevertheless we did

give consideration to fracture endpoint studies in

this population and concluded that they would be

extremely difficult to conduct, as already mentioned.

And this is for the reasons pointed out

here . In our control population, receiving just
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glucocorticoids, the actual fracture

four percent. As I’ve mentioned, this

a cross-section of patients suffering

from which glucocorticoids are given

milligrams per patient, per day.

19

incidence was

study enrolled

from diseases

at least 7.5

Also, we did not see in these patients a

trend for early fractures in this study. The order,

as already mentioned, consider one year to be the

practical limit for such a drive. And the major

reason for this is the medical need to reduce

glucocorticoid levels in patients where this is

possible so there’s a relatively high dropout when the

dose is reduced and for other clinical agents.

It’s true that patients with chronic

treatment with high doses, may have a higher incidence

than four percent, but these patients, due to the

underlying disease, may be too sick to enroll and

remain in the study.

Estimated reduction in fracture risk based

on the bone therapy of 30 and 40 percent one-year

trial and four percent incidence, calculates

sample size of 5,000 or more. The experience we
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in recruiting 560 patients

take over five years to

patients.

20

indicates that it would

recruit that number of

I should mention as Sandra did, for some

patients glucocorticoid treatment is essential for

survival, but osteoporosis is a major if not the major

complication of glucocorticoid treatment, and today

there is no approved therapy for this condition in the

United States.

In conclusion, based on the study we have

conducted, we find that in patients treated with

glucocorticoids the changes in bone are similar to

those seen in post-menopausal osteoporosis with this

increased bone resorption relative to bone formation,

a negative bone balance, bone 10SS.

The reduced bone mineral density

correlates with increased fracture risk. And we

submit that for agents for which it has been proven,

that they increased bone mineral density, they

maintain normal bone, and prevent future fractures --

the same effects we reproduced in glucocorticoid-

treated patients.
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We think that fracture endpoint studies

are not required, therefore, and that it would be

extremely difficult, virtually infeasible from a

medical, practical standpoint, to conduct such studies

in this population.

Thank you for your attention.

CHAIRMAN BONE: Thank you very much, Dr.

Rodan. Let’s see, the next item on our agenda is the

discussion of cellular and pre-clinical aspects,

particularly of corticosteroid-induced osteoporosis,

which will be presented by Professor Larry Raisz of

the University of Connecticut.

DR. RAISZ: Thank you very much, Dr. Bone.

I’m delighted to be able to talk about this problem

and recognize that its complexity may make people shy

away from looking at it as hard as they should.

As both the preceding speakers have

pointed out, this is a very serious clinical problem.

What hasn’t been mentioned and I want to emphasize it,

is that in clinical experience -- just in the normal

day of the clinic -- what we see is large numbers of

patients who have received glucocorticoids who have
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not had any attention paid to the hazards to their

skeleton.

And so we think that the idea of putting

forward a drug for this specific indication might be

very important for our patients.

I won’t go into why my name is pronounced

“Royce” except to say it’s Hungarian, and I promise

not to say any Hungarian jokes.

Why doglucocorticoids cause osteoporosis?

We know that glucocorticoids act in complex ways on

the cell. What is known about glucocorticoid action

is that there is a glucocorticoid receptor present in

the cytoplasm bound to heat shock proteins which is

activated by the 1igand, which then results in

dissociation of the heat shock proteins and permits

the glucocorticoid receptor to enter the nucleus.

Once it enters the nucleus it can act in

a classical fashion, usually by dimerization with DNA-

binding elements acting on a specific glucocorticoid

response element in the promoter region of a

particular gene, and resulting in increased

transcription.
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And this is the mechanism whereby

glucocorticoids cause many differentiated functions of

the cell. Glucocorticoids are essential for the

differentiated

including bone

It

functions of cells throughout the body,
\

cells.

is also possible through the GRE, to

cause inhibition. There’s some recent studies showing

that the GRE is very near to a TATA box in the

osteocalcium promoter, which results in blockage of

transcription, even though it’s bound to a response

element.

But there’s another system illustrated

here which probably has a very great importance in the

inhibitory pathway, and that is that the

glucocorticoid interacts not with the DNA but with

transcription factors such as fos and jun.

The many inhibitory effects of

glucocorticoids may be in large part, through

interaction with transacting factors. Very recently

there is some data that’s quite suggestive that

glucocorticoids may interact with the newly-discovered

transacting factor -- newly identified as far as
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mechanism -- CBFA1 , which determines

differentiation, and that glucocorticoids

this factor as well.

24

osteoblast

may inhibit

So these inhibitory pathways are often not

through binding to the DNA but through binding to the

other transcription factors.

This is a typical culture system in which

marrow stromal cells -- or it could be osteoblast

precursors of any kind -- are cultured in the absence

and presence of dexamethasone. Dexamethasone has been

used in many, many studies to cause

differentiation of osteoblasts,

or facilitate the

and that is a

necessary element of osteoblast differentiation.

Many of the responses of osteoblasts to

hormones such as parathyroid hormone, prostaglandin,

and so forth, are glucocorticoid-dependent . In this

particular study we added prostaglandins here. We got

a small, or minimal effect, but a larger effect when

there was glucocorticoid present.

This is actually a study done by Barbara

Luckert and Barbara Kream in which glucocorticoids

were put on calvarial cultures. Now we used the rat,
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which as you just heard is not a good model, because

it is a good model for the inhibitory effect of

glucocorticoids on bone formation.

It’s a bad model for

in the rat glucocorticoids

resorption and so you don’t lose

lesson there. If you inhibit

formation you don’t lose bone.

osteoporosis because

also inhibit bone

bone. And there’s a

both resorption and

Here is thymidine incorporation in rat

calvarial cultures markedly inhibited by

glucocorticoids . Here is collagen synthesis,

incorporation of proline, also markedly inhibited by

glucocorticoids.

In the rest of this experiment,

aphidocholin -- an inhibitor of DNA synthesis -- was

used. This blocks this effect because there is no DNA

synthesis. It does decrease the amount of collagen

synthesized in the control culture, but there’s still

an additional marked effect of glucocorticoid.

so that effect

decrease DNA synthesis and

cells; there must be an

cannot be simply to

decrease the supply of

inhibition under these
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1 circumstances of the function of the fully

2 differentiated osteoblasts.

3 Now, how does glucocorticoid inhibit the

4 fully differentiated osteoblast? It inhibits collagen

5 synthesis. CDP stands for collagenase digestible

6 protein. Here’s the inhibition that we see here with

7 cortisol.

8 This can be completely reversed by adding

9 insulin-like growth factor 1. Indeed, at these levels

10 of cortisol, insulin-like growth factor 1 responses

11 are enhanced. It is more effective in stimulating

12 collagen synthesis than under control conditions.

13 So the concept that insulin-like control

14 growth factor I was the key was quickly pursued by us

15

16

17

18

19

20

21

22

and others. It is true that cortisol decreases the

production of insulin-like growth factor 1 as well as

some of its binding proteins, but it is not the whole

story.

In a study by Barbara Kream in our group,

we added a high concentration of an inhibitory binding

protein to organ cultures of calvaria; blocked

collagen synthesis by doing that. Here is the control
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effect of cortisol and here is the effect of cortisol

in the presence of this binding protein.

There’ s

could be related to

that is affected by

still an additional effect. This

one of the other

glucocorticoids.

growth factors

There’s recent

evidence that the binding proteins -- or excuse me,

the receptors -- for some of the factors -- TGF beta

for example, may be inhibited by glucocorticoids.

And some of these other transacting

factors like the fos-jun system, or CBFA1 may be

involved. In this study we reversed the cortisol

inhibition, not with IgFl but with PGE2. And here

again, we got complete reversal but only partial

reversal in the presence of the binding protein.

Recently in our group, Dr. Gronowicz has

shown that the ability of osteoblasts to adhere to

matrices -- which is critical for their ability to

form bone -- is impaired by glucoccrticoids. F3

stands for the osteoblastic cells that are gotten by

digestion of fetal rat calvaria. F1 is the more

fibroblastic population.

The F3 osteoblastic population shows an
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inhibition of adherence -- either to fibronectin or

collagen -- when treated with glucocorticoids.

Similarly, the more differentiated ROS 17(2.8) cell

shows such an inhibition, while the more fibroblastic

cells -- the fibroblastic cells here and here -- do

not show it.

So this ability of the cell to make

connections to the matrix, and probably to each other,

is inhibited by glucocorticoids.

How does this play out in vivo? In vivo

the best evidence for inhibition of bone formation is

the study of Dempster on the mean wall thickness of

packets of new bone in glucocorticoid-treated

patients. Herer in corticosteroid osteoporosis

there’s a substantial reduction in the size of mean

wall thickness.

Less new bone is laid down at each

resorption site. Here is the age-related

mean wall thickness, and you can see that

the glucocorticoid patients are lowered.

decrease in

at all ages

This is a study, and of course whenever

you see an example of histology, all you see is the
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most striking one. This is rather more striking than

I think it should be -- of normal bone,

glucocorticoid-treated bone, and idiopathic

osteoporosis.

And what YOU see here is a relative

retention of structure,

architecture, compared

patient who has marked

of connectivity, of trabecular

to the typical, idiopathic

loss in connectivity.

What is the consequence of this relative

retention of structure? Reversibility. Before I go

to that, if

number is

you just do numbers on that the trabecular

markedly

osteoporosis but the

decreased and it’s

osteoporosis -- less

decreased in post-menopausal

trabecular width is not markedly

the opposite in corticosteroid

inhibition of trabecular number

and more of trabecular width -- a consequence of

decreased formation.

One consequence

template is preserved than in

younger individual with

osteoporosis, the disorder is

a remarkable example. It’s

of that is that if

the relatively healthy,

severe glucocorticoid

reversible . And here is

a very unusual case of

NEAL R.GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISIAND AVE., N.W.
(202) 234-4433 WASHINGTONI D.C. 20005-3701 www.nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

30

ectopic ACTH syndrome with half normal bone mass in

the lumbar spine and the radius, and recovery to the

normal then, with removal of the glucocorticoid by

treatment of the disease -- by surgical cure.

And here you see the tremendous increase

in alkaline phosphatase to super-normal levels, and

the increase in osteocalcin to super-normal levels

that occurred in this patient when the glucocorticoid

excess was relieved.

This effect of glucocorticoids on

osteoblast function can be detected in very low doses.

Here is an old study from Nielsen -- well, it’s not

that old, it says ’97, excuse me, I wonder if that’s

the wrong date -- in which two-and-a-half milligrams

of prednisone were given in the evening.

The normal evening rise, or night-time

rise in osteocalcin –– a marker of bone formation, of

osteoblast function -- was abrogated by that two-and-

a-half milligram dose. That’s the same dose we give

at four in the afternoon to our patients with

Addison’s disease -- deficiency.

In a more recent study, Chris Jansen’s
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group looked at patients who were glucocorticoid-

deficient and gave them divided doses of

glucocorticoids so that they had a continuous supply

rather than a diurnal rhythm. In the absence of a

diurnal rhythm the nocturnal rise in osteocalcin did

not occur.

And this was subsequently confirmed by

Riggs’ group using an even more elegant model of

continuous infusion of glucocorticoids versus

pulsatile infusion.

Now, how important this nocturnal rise in

osteocalcin is to bone formation remains to be proven.

I’m not going to talk about these indirect mechanisms.

We’ve already heard a little bit about them. Dr.

Luckert is going to go into greater detail.

But I want to mention that one of them, of

course, is the inflammatory disease that occurs with

glucocorticoid-treated patients. And a complication

in assessing these patients will be that the

inflammatory disease is improved by glucocorticoids.

And this can lead to some interesting consequences.

This is just one very recent study which
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is among a long list of studies showing that

glucocorticoids inhibit the production and/or action

of inflammatory cytokines and mediators. Both

cytokines like IL-1 and TMF, and mediators such as

protoglandins and kinase.

This decreased production will lead to

decreased inflammatory changes in bone and decrease

bone loss, and thus you see paradoxically that some

patients on glucocorticoids stop losing bone.

peripheral

activated,

Here is an interesting one. These are

blood mononuclear cells which have been

and they produce the fast ligand -- the

fact receptors present on the osteoblast. And when

fast ligand meets fast receptor, apoptosis of cells

occurs.

And you can kills osteoblasts -- or cause

apoptosis of osteoblasts -- these are the MG63 cell

line and these are human osteoblastic cells -- by

adding the supernatant from these peripheral blood

mononuclear cells. And if you treat those cells with

glucocorticoids you inhibit the production,

presumably, of the fast ligand which has caused this
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damage to osteoblasts.

So you can reverse some damaging processes

of inflammation with glucocorticoids, and if you could

just separate those two effects things would be

wonderful .

This is a recent study from Ego Seeman’s

group in which very healthy, young men were given high

dose glucocorticoids for one to six months in order to

treat an anti-sperm antibody which was causing

infertility.

And they showed up to five percent loss in

lumbar spine and Ward’s triangle at the end of this

relative short course of treatment, with no increase

in markers of bone resorption. Only bone formation

decreased as terms of markers.

Well, how do you lose bone then? Well, if

you continue to resorb bone and stop forming it, even

if you don’t increase the rate of bone resorption,

you’re going to lose bone. If you could decrease the

rate of bone resorption as we see when glucocorticoids

are given to the rat, you won’t lose bone, and that

would be a very beneficial outcome.
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So in conclusion, glucocorticoid-induced

osteoporosis is different from primary osteoporosis,

but that doesn’t necessarily mean that the therapeutic

approach is different. There is s decrease in bone

formation and it’s a major abnormality’, but the bone

loss may be more reversible and that’s a good thing,

and the indirect mechanisms which may lead to

increased resorption are

pending the

Putting all

development

important .

this together I think that

of effective stimulators of

bone formation, the anti-resorptive approach is

appropriate . Thank you.

CHAIRMAN BONE: Thank you very much, Dr.

Raisz. Are there questions from members of the

committee concerning Dr. Raisz’s presentation? We’ 11

have an opportunity for general discussion later of

course, but at the moment are there questions specific

to Dr. Raisz’s -- Dr. New?

DR. NEW: Dr. Raisz, can you reverse the

effect of glucocorticoids with androgens?

DR. RAISZ : The patients

testosterone deficiency on glucocorticoids
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studied by Ian Reid, and if you have testosterone

deficiency you can stimulate -- you can increase bone

mass. Whether that effect on bone mass with androgen

is due to increased bone formation or decreased bone

resorption --

DR. NEW : Did you say testosterone

deficiency?

DR. RAISZ: Yes . These are patients who

have testosterone deficiency because glucocorticoids

inhibits the gonadotropin production. So they have

low testosterone

increase in bone

Now ,

levels . And in those patients an

mass occurs with testosterone.

that increase in bone mass could be

due both to direct effects on testosterone that are

anabolic and indirect effects, for example, of

testosterone aromatization to estrogen, which wouldbe

anti-resorptive .

And I don’t think that’s been worked out.

I’m pleadingly looking at Barbara to see -- or Eric.

I think that’s where we are. Fair enough?

CHAIRMAN BONE: Further questions or

comments before we go with -- thank you very much,
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Larry. I’m sure we’ll be having an active discussion

as we go on.

The next presentation on the clinical

pathogenesis of corticosteroid-induced osteoporosis

will be by Professor Barbara Luckert of the University

of Kansas.

DR. LUCKERT: Thank you. When I was asked

to speak here I was asked to summarize my life’s work

in 15 minutes. And that is sort of what this amounts

to, because about 25 years ago I became so frustrated

with seeing the multiple patients

with steroid-induced osteoporosis

compression fractures that they

solution to this problem, caused me

that I was seeing

and the painful

had, having no

to devote the rest

of my professional life to investigating this problem

from a clinical

For

standpoint .

the next few minutes we’re going to go

over the effects of glucocorticoids on calcium

metabolism and on gonadal hormone secretion, and try

to tie this together in what we see as the model of

how steroid-induced osteoporosis

humans .

(202)2344433

comes about in

www.nealrgross, com
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glucocorticoids is to inhibit

absorption of calcium and to
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potent effects of

the gastrointestinal

cause an increased

urinary loss of

We studied this

calcium in the form of hypercalceria.

in some detail several years ago in

looking at asthmatics who were in the doses of

prednisone equivalent to about 12.5 milligrams daily.

We studied the fractional absorption of

calcium 47 in patients treated with glucocorticoids

compared to normal subjects. And you can see that the

patients taking glucocorticoids had about a 45 percent

decrease in the efficiency of absorption of calcium

from the GI tract -- very significant inhibition of

calcium absorption.

In this same group of patients we looked

at the fractional excretion

the glucocorticoid-treated

of calcium in the urine in

patients as compared to

normals. You can see that there was a significant

increase in urinary excretion of calcium.

Now , this is of course,

combination because with decreased

increased urinary losses, this leads
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negative calcium balance.

Now , we know that in most instances in

,
which we have a negative calcium balance we see

secondary hyperparathyroidism. And at the time that

these studies were done there was some evidence -- and

there still is some evidence -- that glucocorticoids

can have a direct effect on the parathyroid gland to

increase parathyroid hormone secretion.

So we looked at the effects of

glucocorticoids on parathyroid hormone levels and we

studied the parathyroid hormone levels using an intact

parathyroid hormone assist in patients that were on

again, an average doses of 12.5 milligrams of

prednisone a day -- these were all asthmatics as

compared to normal controls.

And although the PTH levels remains fairly

much within the normal range, you can see that they

were much higher

patients than in the

And we

in the glucocorticoid-treated

controls.

looked at the physiologic

consequences of parathyroid hormone to see if this

increase in parathyroid hormone was physiologically
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significant, since these were not, frankly, abnormal

parathyroid hormone levels.

So we looked at the effect on urinary

cyclic AMP because we know that

does stimulate urinary excretion

parathyroid hormone

of cycle AMP. You

can see that the cycle AMP levels in the urine were

approximately double in the prednisone-treated

patients what they were in the controls.

And

phosphate which

looking at tubular reabsorption of

we know declines with parathyroid

hormone administration, tubulary

phosphate was significantly reduced

reabsorption of

in the steroid-

treated patient as compared to the controls.

Now , when we increased the calcium that

was getting into the system by giving it by continuous

intravenous

inhibit the

infusion of calcium, we were able to

parathyroid hormone secretion down to a

normal range and as a result, urinary cycle AMP fell

and tubulary reabsorption rose.

So we concluded from these studies that in

patients taking glucocorticoids we do see a

physiologically significant increase in parathyroid
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consequences because

potent stimulator of
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Now , this obviously has

parathyroid hormone is a very

bone resorption -- the other

important parameter of bone resorption.

Now , the other very important parameter

that is altered in patients taking glucocorticoids is

gonadal hormone secretion. Gonadal hormones are

significantly lower in patients taking steroids than

in normal population.

This is a very old study by Kriley’s group

showing estrogen levels in normal

individuals living with osteoporosis

corticosteroids . And yOU can

reduction in estrogen levels

corticosteroids as compared to the

individuals --

and women taking

see the profound

in women taking

normal controls.

So glucocorticoids have a very important

inhibitory effect on estrogen levels. And this effect

is apparently due to two factors. It’s due to a

decrease in the synthesis and secretion of FSH and LH

by the pituitary, and it’s also been observed in in

vitro studies that glucocorticoids inhibit the usually

expected FSH stimulation of estrogen production in the
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This is a study that

Archives of Internal Medicine in
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was reported in the

1986. There’s been

further evidence that’s been more recently reported

looking at the serum testosterone levels in men taking

glucocorticoids as compared to normal controls.

And you can see this very significant

decrease in glucocorticoid-treated patients in the

testosterone

controls. We

production compared to the normal

know that these patients tend to lose

bone more rapidly and when testosterone is replaced in

these men it has been shown that their bone mass

increases in spite of continued administration of

glucocorticoid.

The same has been shown with estrogen

replacement in women. When estrogen is replaced in

women taking glucocorticoids we see a rise in bone

mass .

Now , another very significant effect and

probably one

glucocorticoids

the inhibition

of the most potent effects of

is as you have heard from Dr. Raisz,

of bone formation. This can be
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assessed clinically by measuring serum osteocalcin

levels. Osteocalcin is a Vitamin K-dependent protein

that is produced by osteoblasts and is a good

reflection of the rate of

We studied the

bone formation.

serum osteocalcin levels in

again, the group of asthmatics on 12.5 milligrams of

prednisone a day, and you can see that the osteocalcin

levels in the patients taking prednisone was

significantly reduced compared to the osteocalcin

levels of the normal controls.

This of course, is concordant with the

findings that were reported primarily by Dempster

showing a marked decrease in osteoblastic bone

formation on histologic studies of patients taking

glucocorticoids.

Now , unfortunately at the same time that

we are seeing the marked inhibition of bone formation,

we see a significant increase in bone resorption.

this is due to multiple factors. It’s due to

increased parathyroid hormone levels, it’s due to

And

the

the

low levels of the gonadal hormones which ware known to

inhibit bone resorption.
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We can look at this clinically by looking

at the urinary excretion of one of the markers of bone

resorption. I apologize for this slide because I

don’t know how well you can see this green line --

probably not at all.

But this green line here represents the

change in the pyridinoline crosslinks excretion in

patients treated with glucocorticoids, beginning at

the time of treatment of the initiation of treatment

and being followed for three weeks.

And you can see that resorption

unabated, whereas osteocalcin levels, or bone

goes on

protein

shown here representing bone formation, is

significantly decreased within simply hours after

starting glucocorticoid therapy.

So we have a marked decreased in bone

formation accompanied by unrelenting bone resorption.

And as you can imagine, this

very profound bone loss.

Now , to kind of

schematic fashion, trying to

glucocorticoids on bone.

very quickly results in

put this together in a

summarize the effects of

The closed arrows, the

NEALR.GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODEISLANDAVE,, N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www. nealrgross.com



—_

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

44

blackened arrows, represent the calcium flux in the

normal state. The open arrows represent the calcium

flux in glucocorticoid-treated patients.

And you can see that the absorption of

calcium, the transport of calcium from the

gastrointestinal tract into the extracellular fluid is

markedly reduced in the steroid-treated patients. The

width of the arrow represents the amount of calcium

being transported.

And this same time that we are getting

this decrease in calcium absorption, we’re seeing more

increase in the urinary loss of calcium as compared to

the normal individuals. Now, because of this negative

calcium balance we see a marked increase in the

secretion of parathyroid hormones compared to

controls. So you see an increase in the extracellular

concentrations of parathyroid hormones.

Now , as a result of increased

a result of the

we see a marked

are undergoing

normal state.

decreased gonadal hormone

increase in the number of

PTH and as

secretion,

sites that

bone resorption as compared to the
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So that we have a marked increase in the

number of sites undergoing bone remodeling, with

marked increase in the osteoplastic activity, and in

each of these sites we have inhibition of the ability

of the osteoblast to replace the bone that’s being

resorbed.

So this give you essentially, the worst of

all possible worlds as far as bone is concerned, with

increased bone breakdown and an inability to reform

that bone that’s being broken down.

Obviously, if we can do -- whatever we

do to decrease the resorptive process, decrease

number of sites undergoing resorption and decrease

amount of bone that’s being resorbed at each site,

less bone will be lost in these patients.

can

the

the

the

Now, as a result of all these changes that

we have shown you, we see glucocorticoid-induced

osteoporosis in 30 to 50 percent of patients receiving

long-term glucocorticoid therapy.

We know that trabecular bone is lost at a

faster rate than cortical bone, and as a result of

that usually the first changes that we see clinically
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in the pat ient presenting with steroid-induced

osteoporosis, are compression fractures of the

vertebra, because the vertebra are primarily

trabecular bone.

It’s also important to remember that the

usual risk factors that apply to other forms of

osteoporosis do not apply to the patients who are

taking glucocorticoids. That is, all individuals are

susceptible to glucocorticoid-induced bone loss.

Young people, older people, men and women,

are all susceptible. African-Americans are as

susceptible to glucocorticoid-induced bone loss as

Caucasians. So this is a form of osteoporosis to

which no one seems to be immune.

We know that with doses of prednisone of

30 milligrams a day -- which is a large dose but is a

dose that is required in a number of diseased states,

the bone loss can be up toward 20 percent over one

year’s period of time.

And interestingly, some of these very

large rates of bone loss have been observed in young

individuals and it appears that probably anyone who
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enters prednisone or glucocorticoid therapy with a

high rate of bone turnover is going to be more

susceptible than anyone with a low rate of bone

turnover.

This would be young people whose bone

remodeling tends to continue at a high rate. It may

also be the reason that immediately post-menopausal

women may be very susceptible to osteoporosis because

at that point they are usually in a state of a high

rate of bone turnover.

It should also be pointed out that the

post-menopausal women is the one who’s most likely to

present with fractures because she probably has, as

you heard previously, she probably has glucocorticoid-

induced osteoporosis superimposed upon post-menopausal

osteoporosis.

Now, one of the really disturbing problems

with glucocorticoid-induced bone loss is that it is

probably the most rampant during the first six months

of therapy with subsequent slowing.

This is a study that was reported

Generi a number of years ago. They were looking

by

at
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lumbar spine density. There have been similar studies

reported by Reid looking at the hip, in which you see

that the rate of bone loss expressed as percent change

is very rapid over the first six months to a year and

then it tends to level off a bit but does continue

persistently, throughout the duration of steroid

therapy.

This is combining a number of studies

though, to show you that although the rate of bone

loss is very rapid early, bone loss does continue even

though the patients have been on glucocorticoids for

a number of years.

These are the longitudinal studies that I

could find in the literature reporting the percent

change per year in bone loss in patients who had been

taking glucocorticoids for more than one year. As YOU

can see that although it seems to be slower initially,

the bone loss reported in these studies ranged from

about a little less than two percent to more than five

percent per year.

So the bone loss does persist, although

not at exactly the same rate as we see in the very
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early duration of treatment.

Now , one of the problems that we’ve been

looking at recently also is the fact that even inhaled

steroids

question

appear to affect bone. There’s been the

for a number of years: is there a minimal

dose of glucocorticoid below which we do not need to

worry about bone loss?

And we’re beginning to worry that there

may not be such a dose

osteocalcin levels in

because this shows you serum

patients taking an inhaled

steroid, Rudecinide, over a

can see that the osteocalcin

period of time. And yOU

levels fall very quickly

to very suppressed levels compared to the placebo-

treated group of asthmatics.

There have been a few cross-sectional

studies looking at changes in bone density in patients

taking inhaled steroids. These studies are extremely

difficult to do. It’s extremely difficult to obtain

good, clean data because such a high percentage of

patients taking inhaled steroids for asthma have

intermittent pulses of systemic steroids because of

exacerbation of their disease.
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So it’s very difficult to get good, clean

data. This is a study that was reported by Ip in the

journal Chest looking at the changes in bone density

in the spine in steroid-treated patients as compared

to controls, and in the hip, in the femoral neck of

steroid-treated patients as compared to controls.

And you can see that in each of these’

sites there was a statistically significant difference

in the bone density of patients who had had steroids

as compared to matched controls.

Now remember though, that this is a cross-

sectional study. This is not a longitudinal study.

There have been a number of cross-sectional studies

suggesting that patients taking inhaled steroids do

have a decreased bone mass.

16 Now, I just want to try to bring all these

17 things together focused on the patient because it’s

18 the pain and suffering that we see in patients that

19 makes treatment of this syndrome so vital.

20 This is a patient that we were asked to

21 see in consultation: a 66-year-old woman who had

22 developed severe back pain. She had been admitted to
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the hospital because of fever and cough and she had

been taking prednisone in a dose of 30 milligrams a

day along with Imuran, for six months, for the

treatment of giant cell arteritis.

Now, the third hospital day she developed

severe mid-back pain. This occurred after an episode

of coughing -- no fall, no trauma, just coughing. X-

rays revealed that she had compression fractures of

her loth thoracic and her 2nd lumbar vertebra.

This is typical of the kind of patient

that we see in consultation because of steroid-induced

osteoporosis. This patient had severe back pain that

persisted for a 3-month period; treated with anti-

resorptive therapy she did improve her bone mass.

I

real purpose

entity should

just present this patient to focus the

of trying to decide how this disease

be approached.

Many of the transplant patients that we

see have a very good result from their organ

transplant but they’re absolutely incapacitated by the

compression fractures that they have due to the

glucocorticoid-induced bone loss.
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This is a very significant disease with a

high rate of morbidity and even mortality associated

with it. We know that although bone formation

inhibition is one of the very potent effects of

glucocorticoids, the stimulation of bone resorption is

equally an

resorptive

effect.

As Dr. Raisz pointed

therapy can prevent

out previously, anti-

bone loss because if

you have inhibition of bone formation you certainly

will lose bone very rapidly if you don’t inhibit the

bone resorptive process.

Thank you.

CHAIRMAN BONE: Thank you very much. Are

there questions for Dr. Luckert concerning her

presentation? Not a discussion. What I was asking is

if the re were particular questions, items of

information. We’re going to have an extended, general

discussion.

Dr. Illingworth.

DR. ILLINGWORTH: Very nice presentation.

Is there any data on the use of nasal steroids used

for say, allergies? You had mentioned asthmatics
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given inhaled steroids. What about the nasal sprays

that are used very commonly for seasonal allergies?

Obviously, a lower exposure.

DR. LUCKERT: There’s one study showing

decreased osteocalcin levels with nasal steroids. I

know of no information about bone mass measurements.

CHAIRMAN BONE: Dr. Molitch.

DR. MOLITCH: 1’11 just raise one thing.

You raised the issue of the transplantation. I’m just

hoping either you or somebody else this morning is

going to be discussing the renal and hepatic

transplantations; in particular the use of adjunctive

drugs -- cyclosporin and others -- in addition to

glucocorticoids superimposed on the liver and bone

disease. Because this is a major problem that we face

with the steroid use also.

CHAIRMAN BONE: Yes, that situation isn’t

quite -- it isn’t just -- 1 don’t think Dr. Luckert

meant to imply that transplant patients suffered only

from glucocorticoid-induced osteoporosis but that that

was just a component of their problem

by cyclosporin. I’m sure we’ll have an
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discuss that further.

Are there further questions for Dr.

Luckert concerning her presentation? Thank you very

much, Dr. Luckert.

We’ve heard about the systemic effects of

glucocorticoid steroids which accelerate bone

resorption and indirectly affect bone formation, and

about the direct cellular effects on bone formation in

a general way.

It’s also been commented that this is a

condition which affects men, which does distinguish

this a little bit in another way from our prior

discussions about treatment of post-menopausal

osteoporosis. And to discuss special considerations

in men with corticosteroid-induced osteoporosis, we’ re

very happy to have Professor Eric Orwell from the

Oregon Health Sciences University and the Portland

Veterans Medical Center.

DR. ORWOLL: Thank you very much; glad to

be here. My job today is to discuss the opposite sex.

We know that women have osteoporosis; don’t often

appreciate the fact that men represent a substantial
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fraction of the osteoporotic population.

Certainlythat’s true with glucocorticoid-

induced disease. As Barbara mentioned, men are very

susceptible to this illness and make up, I’m guessing,

at least half of the osteoporotic

treated population.

So what I’d like to do is

about mechanisms of bone loss in

glucocorticoid-

not talk so much

glucocorticoid-

treated men -- although 1’11 get into that a little

bit when we talk about androgens -- but rather see if

I can draw some gender differences between the

osteoporosis that we see as a result of

glucocorticoids in women and that in men. Or the lack

of gender differences.

This first slide makes the point that in

fact, most of the men that we see have secondary

causes of osteoporosis. The literature is not replete

in this area but would suggest that somewhere between

26 and 72 percent of men with osteoporosis have

secondary causes. A two-thirds figure is probably

reasonable in this regard.

This study from Pittsburgh shows 47 men
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that presented with osteoporosis to their bone clinic;

36 percent had primary osteoporosis; 64 percent with

secondary causes; 17 percent of the total of these 47

men had glucocorticoid-induced disease. And this is

probably a representative kind of figure for the

proportion of men that present with osteoporosis that

have glucocorticoid-induced processes.

A couple of other studies: 105 patients

and probably

osteoporosis

the earliest report of the character of

in men from Ego Seeman in 1983; 17 of

these

major

again

105 patients had

component of the

hypercordisolism as probably a

etiology of the osteoporosis --

approximately the same as the Pittsburgh report.

And another similar trial in 1989 from

England. Again, 94 patients with spinal fracture;

steroid therapy, 15 of these 94. So this 15 percent

—- 16/17 percent figure looks like it’s relatively

representative from the available literature from men

who present with osteoporosis have steroids in their

background.

If you look at fractures in men in general

—. and there aren’t very many of these studies but
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this is a representative one from the Mayo Clinic a

couple of years ago -- we don’ t see that

glucocorticoid- induced disease turns out to be a major

predictor of fractured propensity.

This is a study in which 232 men with a

first hip fracture were gleaned from the Mayo Clinic

Medical records and then attempts were made to figure

out what may have contributed to that hip fracture.

Andwe’re looking here at odds ratios with

the confidence intervals. You can see that there are

some conditions --

pernicious anemia,

thyroidectomy, gastric resection,

emphysema -- that were all worse

statistically, significantly related to the subsequent

risk of hip fracture.

Chronic corticosteroid use, however, was

not a significant predictor of eventual fracture risk,

and I think that’ s only because a very small

proportion of the patients and controls had actually

been exposed to glucocorticoids.

So the fact that glucocorticoids don’t

show up as a predictor of fracture risk in the broad

population, I believe is a reflection of the fact that
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in these

skeletal

mass.

If we look at

and this is one that was

a more select

reported last

American Journal of Respiratory Care --

population --

month in the

men with COPD

over the age of 50, a large group of them, looking at

the likelihood of vertebra fractures, here the

referent group is the never-steroid users in these

people with COPD.

We’re looking at an age-adjusted model for

odds ratios for vertebral fracture and a multi-variant

adjusted model. The multi-variate model contained a

variety of the factors that you would be interested in

in terms of adjusting for steroid use. Those with

inhaled steroids had a tendency for an increased risk

of vertebral fracture, although it wasn’t significant.

Those with systemic steroids clearly had

an increased risk of vertebral fracture. Those with

intermittent steroid use very generously defined as

two weeks to six months of lifetime steroid use had a

clear trend toward increased risk, but it was those
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glucocorticoid therapy.

very conservatively defined as more

lifetime exposure. In the multi-

variate model almost three times the risk of vertebral

fracture. So although you don’t see steroid use in

the broad population as an

fracture rate, if you look

group of men, then fractures

Also from that

important predictor of

at the steroid-induced

are much more common.

study you can see the

frequency with which vertebral fractures occur. Same

312 men, never uses, the vertebral fracture prevalence

higher than the baseline population -- probably

because these folks are ill in other ways and have

skeletal disease.

But in those with systemic steroid use, 63

percent had vertebral fractures -- an astoundingly

high number. So men are obviously affected by

glucocorticoids and have very frequent skeletal

disease as a result.

The issue of bone loss as a result of

steroids in men and whe the r there are gender

differences is tough to get at from the literature.
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There are very few studies that look at specific rates

of bone loss and compare them in men and women.

This is one that gets at that issue.

These are some studies from Columbia published last

year in the cardiac transplant population. This is a

difficult population to interpret because not only are

steroids part of the mix but also immobilization,

other forms of immunosuppressants.

But here you can see 47 men, 16 women

followed a year after transplantation -- men in red,

women in green -- change in spinal bone mineral

density. In the first three months very rapid rates

of bone loss -- about the same in men and women. In

men those rates of loss decrease over the year as

steroid doses are reduced.

You can see there are not very much in the

way of gender differences. I would conclude from the

limited data available that there’s not a

difference between the rates of loss seen in

women as a result of steroid exposure.

This is the study that Larry

earlier from Australia. Looking at young men
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Change in bone mineral density,
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of time

lumbar

spine bone loss -- about five percent in the four

months of average exposure of glucocorticoids; two to

three percent in the femoral neck and trochanteric

area. Again, very aggressive bone loss in these young

men treated with steroids.

Here we get into some of the issues of

pathophysiology. Osteocalcin concentrations are

clearly reduced in these men. Fos concentrations

clearly reduced. No change in a measure of bone

resorption, so again the imbalance in bone resorption

and bone formation that presumably leads to bone loss

in this population.

The issue of androgens was brought up

earlier. And if there is one issue that

differentiates males and females potentially it is the

androgen estrogen one. Testosterone concentrations

clearly reduced in the four months of glucocorticoid

therapy in these otherwise totally healthy young men.

Interestingly, estradiol concentrations
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also very reduced, and here we get into the issue of

whether bone loss in men is a result of testosterone

reductions or estradiol reductions or both.

Interestingly, SHBG was also reduced in

this population, and the authors raised the

possibility that in fact, free testosterone in

estradiol Concentrations are not reduced by

glucocorticoids, but the total levels are a result --

reductions in total levels are merely the results of

lowered binding proteins concentrations.

osteocalcin

Importantly,

concentrations

the decrease in serum

was related to the decline

in testosterone levels, again raising the

whether gonadal steroids play a part in the

of glucocorticoid-induced disease in men.

issue of

etiology

Another example of the changes in gonadal

concentrations in men treated with steroids. This is

a study from Ian Reid from a number of years ago: 11

asthmatic men treated with prednisone for seven years.

So this is looking at men who had been on steroids for

a prolonged period of time.

Total testosterone concentrations in
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relationship to a control group clearly reduced. Free

testosterone concentrations here -- and unfortunately

this was not directly measured, free testosterone

levels -- but

also reduced.

a calculated free testosterone index was

SHBG levels in this study not changed. LH

levels here increased suggesting a direct gonadal

effect . DHEA levels -- I’ve got these reversed --

were very much lower in the glucocorticoid-treated

patients.

And so DHEA gets into the issue now, and

you would expect DHEA concentrations to be reduced in

these patients, and maybe that contributes to the

reduction that’s somewhat postulated to be presented

in testosterone and estradiol levels.

And finally, to getting at the

testosterone issue again, a study by Velduis

looking at five normal men treated with large

glucocorticoids for eight days.

Serum estradiol concentrations

declined; free testosterone concentrations

unfortunately he doesn’t describe the methods
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to measure free testosterone levels -- go down in this

experiment.

DHEA goes down; here LH goes down

suggesting a central effect of glucocorticoids. So as

Barbara mentioned and as Larry mentioned, there is

this theme in men that gonadal steroids may play a

part in the etiology of bone loss.

I’d have to point out however, that the

phenotype of glucocorticoid-induced disease in terms

of bone remodeling is very different than that that we

see in castrate men.

This is a study from a number of years ago

looking at men who had been castrate. Testosterone

concentrations clearly reduced, bone mass clearly

reduced since hypergonadism is associated with rapid

* bone loss in men just like it is in post-menopausal

women.

But in these men, alkaline phosphatase

levels clearly elevated, osteocalcin clearly elevated,

titrate-resistant phosphotate is a measure of bone

resorption elevated, and

elevated.

(202)2344433

urinary hydroxyproline
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So just like in post-menopausal women, in

castrate men with hypogonadism there is an increase in

bone remodeling, an increase in bone resorption, and

that again, is very different than we see in the

glucocorticoid-treated patient where there is a

reduction in bone formation and probably no change in

bone resorption.

So what extent hypogonadism, the reduction

in testosterone and estradiol levels are plain in the

pathophysiologyof glucocorticoid-induced bone loss in

men I think is really an interesting area and one that

we don’t understand very well at all.

The other chink in the argument that

testosterone plays a role or gonadal steroids play a

role, is this single study -- there’s only one study

that I’m aware of -- that looks at testosterone

replaced in glucocorticoid-treated patients. This is

one that has been alluded to again in the past.

Ian Reid a number of years ago in the

Archives of Internal Medicine looked at 15 men who had

been receiving systemic steroids and continued to

receive systemic steroids through the course of this
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design at no

And they looked at a randomized,

testosterone therapy when there
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crossover

continued

to be a little, tiny bit of bone 10SS, and during

testosterone replacement therapy when there appeared

to be an increase in spinal bone mass.

Interestingly, he saw the expected changes

in body composition, an increase in fat mass and

glucocorticoid therapy, a reduction

testosterone therapy, reduction in lean mass

steroid therapy, and an increase in lean mass

testosterone replacement, suggesting that

testosterone would have additional benefits

during

during

during

maybe

beyond

that of bone mass.

So what we have is a reduction of

and estradiol levels, treat with

which increases testosterone as well as

testosterone

testosterone

estradiol levels, and you seem to have a positive

effect on bone mass in men. But a single study,

small, short-term.

If we look at other forms of therapy and

try to get at gender differences, there is not much
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there . Number one, there aren’t very many studies

that specifically evaluate the gender difference

issue. Those that are there suggest that there isn’t

much of a difference.

Intermittent etidronate. This study in

the JC&M -- 18 men,

difference between the

etidronate. Again,

21 women -- didn’t see a

responses in men and women to

in the American Journal of

Medicine, 42 men, 75 women; no gender differences in

the response. And calcium and Vitamin D

supplementation in which gender differences were

examined, no effect.

This looked specifically at the most

detailed of these reports. This is the one by Adachi

in The New Enqland Journal of Medicine last year. It

looks at intermittent etidronate therapy and anti-

resorptive to prevent glucocorticoid-induced disease;

54 men, 87 women treated with glucocorticoids and

etidronate or placebo for one year.

In neither group were there significant

changes in radial or femoral neck bone mass so we’re

looking here at lumbar spine and trochanteric changes;
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18 men, the etidronate and placebo-treated groups here

with P values.

You can see that etidronate appeared to

have a protective effect in men at the lumbar spine,

in pre-menopausal women, and particularly in post-

menopausal women. As Sandra mentioned, post-

menopausal women are at particular risk because they

already have bone loss and then added on top of that

is the corticosteroid-induced disease.

But even if we look at the rate of bone

loss there seems to be more in the post-menopausal

women and they seem to have a greater protective

effect. These differences were not statistically

significant ; same trend at the trochanter.

Same study; here we’re looking at response

rates. This is men, pre-menopausal women, post-

menopausal women. We can see that about the same

response rate in men and in post-menopausal women seem

to be a bit greater than in the pre-menopausal women

but again, statistical

looking at any of these

A reduction

significance was not there

gender differences.

in new vertebral factors is
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noted in the etidronate group as a whole, but the

effect was present only in post-menopausal women.

Clearly, we suspect that there’s going to be an effect

in men as well -- probably just not the numbers or the

magnitude of the effect to see that difference.

So in summary, most available studies are

of small size

populations -- a

induced disease

Men

and utilize heterogeneous patient

general problem

and its study.

experience bone

glucocorticoid exposure at rates

with glucocorticoid-

10ss after excessive

that are significant

and similar to I think, those seen in women. Post-

menopausal

contribute

women are probably more severely affected.

Reductions in serum testosterone may

to the alterations in bone metabolism, but

to what extent, through what mechanisms, and to what

extent in relation to estradiol in men is not at all

clear. Fracture rates appear to be similar in men and

women with equivalent degrees of bone loss. And anti-

resorptive agents and calcium and Vitamin D it

appeared to be similarly effective in men and women.

I think we need to consider both genders
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as part of this issue and right now with not a lot of

information, I don’t see a reason that we should

discriminate between

about preventive and

CHAIRMAN

Orwell. Do members

the two genders when we think

therapeutic approaches.

BONE : Thank you very much, Dr.

of the committee have questions

for Dr. Orwell concerning his presentation? Starting

with Dr. Marcus.

MR. MARCUS: Eric, are you aware of any

information about the efficacy of

therapy in patients in whom deficits

hormones have been rectified before

resorbers have been tried?

DR. ORWOLL: No,

information at all about that

anti-resorptive

in reproductive

the other anti-

1 don’t know of any

issue;

in patients with or without low

estradiol concentrations, or whether

about bone loss

testosterone or

means to prevent

or reverse that bone loss is more or less effective in

those two groups.

CHAIRMAN BONE: Other questions? Yes, Dr.

Molitch.

DR. MOLITCH: With the use of the steroids
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as they are, we see short-term bursts, we see long-

term studies -- or long-term use -- and the effect

with on gonadal hormones -- do we know what the

minimum time threshold is before you start to see a

decrease in testosterone

DR. ORWOLL :

takes to see a decline in

glucocorticoids?

DR. MOLITCH:

just ten days, or it was

and LH in men?

You’re asking how long it

testosterone after you start

You reported one that was

an 8-days study. Have other

studies shown that as well or is that a unique -- is

that the only study that has looked at short-term use

—-

DR. ORWOLL: I think -- that’s the only

study that I’m aware of that looked at kind of a day-

to-day basis after glucocorticoids were started. The

study from Australia published last year looked within

months and clearly saw

concentration. So days to

CHAIRMAN BONE:

changes in testosterone

months; probably days.

Eric, you showed some data

about the rapid rate of loss and rapid effects on bone

formation markets. I think Dr. Luckert did as well.
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Any information on the rate of recovery after

discontinuation of a short-term steroid course?

DR. ORWOLL: Maybe Barbara or Larry can

comment on this as well. My read of the literature is

that if you give a pulse of glucocorticoids, a single

dose, you see a rapid change in osteocalcin

concentrations and rapid rebound from that change. So

there seems to be a very tight relationship between

glucocorticoids and osteocalcin concentrations.

I don’t know if people treated for

prolonged periods with glucocorticoids have reductions

in osteocalcium or alkaline phosphatase concentrations

and how long it takes them to recover those

biochemical measures.

CHAIRMAN BONE: I guess I was thinking

particularly of subacute, relatively intense kind of

treatment.

DR. ORWOLL: Yes. I’m not sure.

CHAIRMAN BONE: Dr. Raisz.

DR. RAISZ : The one thing we do know is

that patients who have pulse, large dose

methylprednisolone therapy in arthritis, do not show

NEALR. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISIAND AVE,, N.W.

(202)234-4433 WASHINGTON, D.C. 20005-3701 w. nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

73

greater bone loss than controls. So that whatever the

rates are at the time of that short pulse, there must

be some degree of recovery because at the end of many

pulses they don’t have reduced bone mass. But those

are short -- how long are those pulses, a week? The

big dose, methylprednisone therapy?

DR. ORWOLL: Yes, days to weeks. I would

guess that you’re getting at two issues: one are,

what are the effects of glucocorticoids immediately on

cellular function, and then soon thereafter you get

into effects on bone remodeling and rates of bone

remodeling and populations of bone remodeling units

and how quickly those recover -- probably at a

different rate.

CHAIRMAN BONE: I

be a difference between the

effect and then what happens

weeks.

would think there might

immediate suppressive

over a period of a few

Other questions pertinent to this? Yes,

Dr. Hirsch.

DR. HIRSCH: I was just wondering if there

were any data on different kinds of steroids? I mean,
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beclomethasone versus prednisone. Is there any

selective effect or any suggestion that that’s an

avenue of approach; that different steroids would do

this differently? Handle them differently?

DR. ORWOLL: There are some concerns about

differences in steroid half-lives, and of course there

are glucocorticoid salts that are designed to last a

lot longer, and of course they have more profound

effects. And the issue of deflazacord has been around

for a long time. Does it have a bone sparing effect?

My read of the literature -- and others

can comment -- is that those effects are not major,

and other than the duration and inherent potencies of

the glucocorticoids, we’re looking at essentially the

same receptor mediated glucocorticoid effect.

CHAIRMAN BONE: Further questions for Dr.

Orwell for the moment? Very well. Thank you, Eric.

The

of how do we do

for this we’ve

University of

next presentation gets to this issue

some of our pre-clinical testing,

invited Dr. Charles Turner from

Indiana to discuss feasibility

mechanical testing in the evaluation
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corticosteroid-induced osteoporosis.

And I think the point here is that

evaluation of treatment of corticosteroid- induced

osteoporosis.

DR. TURNER : Thank you very much. I’d

like to start with a very general slide just to pretty

much place the material that I’m going to present in

a general context. And I’d like to think of

osteoporosis as a very generic condition at the moment

just to illustrate what causes osteoporosis.

And there really are two converging

pathways that lead to osteoporotic fracture. One

pathway involves decreased bone mass which leads to

decreased bone strength and increased fracture risk.

Another pathway has to do with balance and falling

down and trauma, on the bone that also will increase

the risk.

And in certain situations, certain patient

populations, one or the other of these pathways may

dominate the risk. Certainly with corticosteroid-

induced osteoporosis the risk appears to be dominated

by issues involving bone strength.
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be measured, it certainly can

know the bone mass we need to

that what the bone strength is.
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know, if bone mass can

be measured -- if we

be able to infer from

And the critical step

in between in making this inference is whether or not

that bone mass translates into changes in bone

strength.

And the work that I do, the biomechanical

testing of bone, is the critical link or the

confirmation that what could be measured clinically

will in fact, translate into a real measure of

fracture risk.

And so what I’m going to describe are the

methods and some of the considerations in making this

type of leap in a clinical population.

First of all, biomechanical analysis of

bone to measure the bone strength has inherent

limitations. First is that

Bone has to be broken to

Therefore, this is limited

the tests are destructive.

measure these properties.

to pre-clinical studies.

From the pre-clinical studies we must

infer what is happening in the clinical studies. Also
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requirement for statistical power. It’s

experience that you need sample sizes of at

77

a certain

been our

least 15,

and 20 to 25 animals in a group are preferred.

These biomechanical tests can be varied.

I only describe here what we currently use in our

laboratory which I think is a fairly standard battery

of tests to evaluate whether bones are indeed,

becoming stronger due to a sort of therapy.

And these tests include a bending fracture

of the femur or tibia, a compression fracture of a

lumbar vertebra, and a shearing-type fracture of the

femoral neck.

Now , what’ s most important are the

properties that are measured from these types of

tests. And there are really four different properties

and they are all measured from a low displacement

curve that results from doing a destructive test.

What happens is the bone is place under

load, is there is a -- as force is increased there

will be an increase in displacement which will reach

a linear region, it will then start to curve forward
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and at some point, the bone will break,

From this simple curve there are four

important parameters; first and most obvious being

the amount of force it takes to break the bone. This

is a reflection of the bone strength. The second

being the slope of this linear portion of the curve,

and this is a reflection of the bone stiffness.

The third is the displacement of the bone

before it breaks. This reflects the brittleness of

the bone. Actually, if the displacement is decreased

the bone becomes more brittle. This is from an

engineering context; this is the definition of

brittleness.

And probably the most important of all is

a composite measure which the area under the curve.

This is called the work to failure. This measure

reflects the amount of energy the bone can withstand

before it breaks.

And this is very important in predicting

fracture risk because what causes a fracture is the

energy that’s generated from a fall -- just like a

traumatic fracture, I should say -- reflects hip
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fracture and cones fracture -- the trauma associated

with a fall either will overcome the amount of energy

the bone can withstand, or it

Now , obviously if

is greater than the energy the

will be less.

the energy in the fall

bone can withstand you

get a fracture. So this particular measurement is

probably all important in understanding whether or not

the bone is more resistant to actual fracture.

Now , to take

concept of measurements,

this more -- this abstract

~iomechanical measurements,

and put it into a more general context, I’ve

constructed curves that are somewhat representative of

different conditions

And in

considered a normal

that can occur in the bone.

between we see what would be

force-displacement curve for a

normal bone, and I’ve added curves

for different disease states.

that may well occur

The first being

osteopetrosis in which case we see the bone is much

more stiff; it’s almost as strong. It can be weaker,

it can in some cases, be

But the most

the displacement before

NEAL

a little bit stronger.

telling aspect here is that

the bone breaks, is greatly
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reduced. This is brittle bone -- bone that has become

more brittle. Certainly if we measured only one

parameter, say stiffness, we might think this bone is

better when in fact, it isn’t.

Osteoporosis on the other hand, the

stiffness really doesn’t change that much. We just

get a reduction in the force before the bone fails,

and the stiffness reflects the bone is weaker.

In osteomalacia where the mineralization

is incomplete, there may be an increase in the amount

of displacement, or a decrease in brittleness, yet the

bone is very weak.

So in each of these cases -- osteoporosis,

osteomalacia, and osteopetrosis -- and we take the

area under this curve we’ 11 find that it’s

considerably less than the normal so that the

propensity to fracture will be greater.

Now , if we want to evaluate the safety of

a drug -- and I guess what we want to learn is whether

or not the drug harms the bone. And if this isn’t the

case, that the drug has no real effect on the tissue,

then a bone mass measurement may very well reflect the
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strength of the bone.

We have really two questions that need to

be answered in evaluating this. We need to answer

another question: are the properties of the bone

tissue impaired? And to do that we can do tests at

tissue level to

The

bone mass mean

determine this.

other question is: does the increased

increased strength? And for this we

can look at the

measurement and the

correlations

biomechanics

between bone mass

in animal models.

First, how are tissue level biomechanics

measured? Well, assuming that the studies done in an

animal that has large enough

animals probably larger than

than a rabbit -- dogs, sheep,

bones -- this would be

a -- any animal larger

primates.

One can take a strip of bone out of the

bone structure and machine it down into a very

standard specimen. And what this does is it takes all

the considerations of bone mass away. We’re no longer

worried about the size of the bone; we’re only worried

about the properties in the tissue and these specimens

can be tested and give a value of strength and
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stiffness and brittleness and more for the bone tissue

itself.

The other consideration I mentioned has to

do with the

measurements

case this is

the strength

correlations between the bone mineral

and a measurement of strength. In this

a measurement of the force to failure or

of the load and a measurement of the bone

mineral content.

This is a study done in rats and this is

exactly the kind of result you’d like to see, because

this

mass

see,

result would substantiate our claim

does indeed, project bone strength.

that bone

And as you

there’s strong correlation between the bone mass

of strength. This is for a study of the parathyroid

hormone treatment in rats, I believe.

Now, to further illustrate

two therapies that have been and are

this let’s take

being used for

osteoporosis. The first being alendronate, which is

phosonate; the second sodium fluoride. This was a

study done in pigs and even though the sample size is

rather small we can in fact, glean a lot of

information from the measurements of bone masses done
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by histology and the strength of the bone.

And what we see here is for alendronate

treatment we get exactly what we would like to see --

an increase in bone mass translate to increase in bone

strength. For sodium fluoride treatment this wasn’t

seen. And this is important in that it does reflect

what has been seen clinically with these two

compounds.

Alendronate has given very consistent

effects clinically in reducing fracture and improving

the osteoporotic condition, whereas the clinical

trials of sodium fluoride have been mixed with

variable results, varying from, actually increasing

fracture risks to no effect, to some studies at

decreased fracture risk. And one might see the

complexity here, just from this graft.

Now , corticosteroid-induced osteoporosis

is unique in the sense that there are few animal

models available and there are inherent problems in

developing animal models for studying this type of

osteoporosis.

In general, there’s a range, a window in
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syndrome in

and in many

It’s very

hard to find a steroid dose in which YOU get

osteoporosis without impairing the health of the

animals.

There are a

animal models. They

an easy disease to

We’ve heard several

are

few examples of successful

fairly limited. This is not

model, but

discussions

there are examples.

of effects on rats.

There are some examples of corticosteroid treatments

in rats that do in fact, cause bone loss and do in

some ways, simulate the clinical condition in people.

This should be viewed with some caution

because there are other studies in which this model

proved problematic. One thing and it’s certainly

true, is that the steroids must be given when the

animals are adults. Steroids given to growing animals

of any species cause paradoxical results and provide

really no useful model for the osteoporotic condition.

There are also studies that have been done

in rabbits successfully. This is probably the best
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example of our studies done using prednisolone at .1s

milligrams per kilogram per day, that showed after 13

months that there’s a decrease in trabecular bone

mass, a decrease in bone formation, and a slightly

increased bone resorption, which very closely

simulates the clinical syndrome.

The one problem here is that this actually

took 13 months to develop in these animals. There is

some evidence that higher doses

an osteoporotic condition more

of steroids will cause

quickly.

And then there’s at least one study in

dogs . All of this was not really all that well

reported and it’s not clear exactly whether this

dosing simulated a more clinical syndrome.

There are no studies that I know

in primates, and this somewhat important

primates have been used as a standard model

post-menopausal osteoporosis.

of done

because

for the

Now , to summarize what I’ve covered, I

posed three questions

The first is how can

clinical data, that

which I believe can be answered.

we be assured, based upon pre-

bone mass measurements will be
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sufficient to evaluate drug efficacy in clinical

trials?

And I think this is a very important

question. Certainly,

studies, pre-clinical

I believe that the biomechanical

studies done with compounds that

have previously been approved for post-menopausal

osteoporosis, have provided results that very closely

resemble the

substantial

measurements

efficacy.

clinical outcomes and provide us a fairly

assurance that in fact, bone mass

are sufficient to evaluate the drug

And I think that this we’ll cover

obviously, more in discussion, but I think that these

studies can be used very reliably to substantiate this

assumption.

In pre-clinical trials, how can we

evaluate a drug’s effect on bone quality? Well,

certainly the biomechanical studies at a tissue level

do this. And if we see positive correlations between

bone mineral measurements and the bone strength

measured directly, I think this can give us pretty

strong assurance that the drug is not harming bone
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quality.

And finally, what animal models of

corticosteroid-induced osteoporosis exist and what are

the strengths and weaknesses?

that by saying there are very

I can only summarize

few models. I think

there are probably -- this warrants some discussion in

how in fact, this disease should be approached in free

clinical studies.

Thank you very much.

CHAIRMAN BONE: Thank you, Dr. Turner. Do

any members of the committee with to ask a question

concerning Dr. Turner’s presentation? my of the

other speakers have a question? Yes, Dr. Raisz.

DR. RAISZ: There is one other model that

has been carried out in animals and that is in what

the French call “sheeps” . And they do S how

glucocorticoid-induced osteoporosis. It might be a

practical model.

DR. TURNER : That’s good to know. I

wasn’t aware of that study.

CHAIRMAN BONE: I think one of the

questions that’s come up and probably will be a point
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with animal mode 1s showing suppression
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the bone

a problem

of bone

formation. The question is whether

animal model that incorporates the

bone resorption.

we can have an

acceleration of

And I suppose the question there will be

whether we use a composite model such as a post-

lupherectomy rat or something like that. I don’t know

if you want to comment on studies that have been done

in them giving glucocorticoids to post-lupherectomy

animals? There have been a few studies --

DR. TURNER: No, I’m not -- I don’t feel

confident to comment on those, no.

CHAIRMAN BONE: All right. We’ll discuss

that further, later. All right. Thank YOU.

Well, I’m very pleased. We’re remarkably

close to being right on schedule and this brings

then to some perspective from the Division

Metabolic and Endocrine Drug Products which will

us

of

be

provided by Dr. Gloria Troendle who is the group

leader and deputy director. Dr. Troendle.
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DR. TROENDLE: Thank you. In this

presentation I proposed a hypothetical bisphosphonate

to illustrate the issues we are considering today;

appropriate endpoints for evaluation of

bisphosphonates and other drugs for treatment and

prevention of glucocorticoid-induced osteoporosis.

Data on our hypothetical drug,

osteobonate, trade name, Osafix, is consistent with

the experience

hypothetically

osteoporosis so

of the division. Osafix has

been approved for post-menopausal

we

its safety and even

women.

have considerable information on

on its efficacy on post-menopausal

All the drugs that are approved for

osteoporosis, that is, estrogen, salmon calcitonin,

bisphosphonates, and the recently

Raloxophine, all reduced bone remodeling by

osteoclast mediated resorption.

approved

inhibiting

The first bisphosphonate approved for

post-menopausal osteoporosis was alendronate, and

alendronate exemplifies the extensive

might be available on bisphosphonates.
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The basis for the determination of

efficacy was a modest increase in bone mineral density

along with histologically normal bone, a trend toward

fewer fractures in the spine of treated women, and

animal studies showing increased strength of bone.

All of this is in the guidelines.

Subsequently, fracture studies were

completed showing a significant reduction in vertebral

fractures. The label

indication for reducing

women with less severe

allow the label to say

was amended to include an

fractures. Also , studies in

bone loss were submitted to

that even in women without

established osteoporosis, alendronate increases bone

density.

To get an approval based on bone mineral

density it is necessary to have 3-year data but most

of those interested in an indication for

glucocorticoid-induced osteoporosis proposed l-year

studies. We are told that longer studies are

impossible and that patients do not stay on

glucocorticoids more than one year.

Also they say that only if the patients
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population

intermittent
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corticoids are they likely to fracture.

patients who are intermittently on

drugs to prevent fractures? If so, the

Lo be studied should include the

users.

In summary, bisphosphonates have often

been well-studied in large numbers of post-menopausal

women and

have less

any drug

in men and women with Paget’s disease. We

experience with some of

that is approved for

the other drugs but

osteoporosis has a

background of fairly wide

The requirement

investigation and use.

for calcium and Vitamin D

is increased by glucocorticoids which increase calcium

excretion by the kidney and decrease calcium

absorption from the gut.

Hyperparathyroidism develops, probably

secondary to reduced serum calcium and diminished

calcium entry into the parathyroid cell. The

parathyroid gland senses low blood calcium and

releases hormone which acts to maintain tissue

supplies of calcium even to the extent of taking

calcium out of bone.
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It is sometimes necessary to supplement

the production of estrogen or testosterone because

they may be decreased by glucocorticoid therapy, by

the underlying disease, or just by aging, including

menopause.

If calcium and Vitamin D are effective

treatment for prevention of this type of osteoporosis

and sex steroids are maintained to appropriate levels,

there may be little to be gained by drug therapy.

We have been concerned that using drugs to

suppress bone

more damaging

remodeling might eventually prove to be

to the bone than beneficial. After all,

bone is presumably remodeled for a reason. The body

would not expend all the effort to resorb and rebuild

bone if it is not important.

However, when osteoplast resorption is

reduced and osteoblast rebuilding continues, as in

post-menopausal osteoporosis treated with these drugs,

the result is increased bone density and at least for

a while, fracture risk is reduced in vertebra. We

don’t have very long studies to know beyond.

Today we want to take up issues about how
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much this large database can be applied to the

evaluation of drugs for the indication of

glucocorticoid-induced osteoporosis; particularly we

want to address the issue of whether bone mineral

density can be accepted as the primary efficacy

endpoint for evaluation of drugs for glucocorticoid-

induced osteoporosis.

The

fracture data

osteoporosis is

both cases bone

are overactive.

The

rationale for accepting BMD without

is that glucocorticoid-induced

the same as post-menopausal in that in

loss is mediated by osteoclasts which

most prominent abnormality in post-

menopausal osteoporosis is an increased remodeling

rate with normal osteoblast activity. There is also

increased osteoclast activity in glucocorticoid

excess, but even more important may be a marked

osteoblast inhibition.

There is not much information on the

effects of any of these drugs on the already

suppressed osteoblast in the setting of glucocorticoid

excess, secondary hyperparathyroidism, and

(202)234-4433

NEAL R.GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIANDAVE., N.W.
WASHINGTON, D.C. 20005-3701 ktmn.v.nealrgross.com



.
-.

_ ——

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

94

inflammatory disease.

No adequate animal models of

glucocorticoid osteoporosis have been identified to

answer the questions

that are known to

posed by the multitude of factors

be present in the variety of

conditions for which glucocorticoids are prescribed.

It seems that suppressing increased

osteoclast activity will increase bone density even

when osteoblast activity is reduced

glucocorticoids. However, the strength of bone

dependent on more than mineral density.

One of the duties of the osteoblast is

by

is

to

regulate synthesis of bone matrix protein, especially

osteocalcin. If this activity is suppressed, if

deficient bone matrix is produced, do bones become

brittle?

Is matrix protein deficient bone more

likely to fracture? Is unremodeled bone old because

the matrix has not been replaced? Might we even call

it dead bone? Will a drug that suppresses osteoclasts

really be beneficial in a condition characterized by

suppressed osteoblasts?
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In our hypothetical Osofix data on

treatment of glucocorticoid osteoporosis, Osofix is

effective at maintaining bone density for one year.

And 142 subjects were randomized and contributed data

to each group. There is a small increase in bone

density, about one-third of what was seen in the post-

menopausal population previously studied for this

drug.

We detect an adverse trend in non-

vertebral, non-rib fractures. 1 have combined

vertebral and rib fractures because of literature

references to the two bones as having a similar

response to glucocorticoids, so I will refer to

vertebral fractures for simplicity but I’m talking

about both vertebral and rib fractures -- cancellous

bone fractures, that is.

In our hypothetical database the total

number of fractures is small so the difference between

the vertebral and non-vertebral fractures in treated

and control groups is not statistically significant by

traditional standards.

For the numbers I’ve got up here, P = .08,
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Too few fractures

serious concern.

in the direction
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situation we are likely to run into.

to be conclusive but enough to cause

The

of

groups, but the trend

the direction of more

trend in vertebral fractures is

fewer fractures in the treated

for appendicular fractures is in

fractures in the treated groups.

Thus , our drug increases bone density and

probably reduces the risk of vertebral fractures.

That is what it was supposed to

efficacy requirements that are

outset .

However, a trend

do. It has met the

anticipated at the

toward increased

appendicular fractures is noted. It is common for

vertebral fractures to be asymptomatic or not

symptomatic until the fractures produce a marked

deformity of the chest. The disability from

appendicular fractures is much greater than that from

vertebral.

The morbidity, cost, the days of missed

work, pain, are greater. So preventing appendicular

fractures is a more important outcome. Nevertheless,

it is usual to study vertebral fractures because the
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it would be if the

were studied.

believed that

glucocorticoids do not have a great effect on bones

other than spine and rib, but the lack of appropriate

studies of fracture and the consequent reliance on

bone density renders that belief unsubstantiated.

Might appendicular fractures be increased

as a manifestation of suppressed remodeling?

Certainly, a substantial number of non-vertebral

fractures are seen clinically and

will result if they are

In both

glucocorticoid-induced

likely to fracture are

increased

serious disability

by treatment.

post-menopausal and

osteoporosis, the bones most

in the spine. Actually for

glucocorticoid osteoporosis it is vertebra and ribs

that fracture most frequently, apparently because both

vertebra and ribs are made up of a high proportion of

cancellous or trabecular bone.

In the hypothetical Osafix studies we

proposed that two doses were studies. Osafix subjects

sustained 14 fractures: two of which were in the

NEALR. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 wvw. nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

98

placebo group; five were in the low dose group, and

seven in the higher dose group.

In this case we do not find validations

such as is usually asked for surrogate endpoints. Can

we take on faith chat BMD is an adequate measure of

bone strength in spite of the differences between

glucocorticoid-induced and post-menopausal

osteoporosis?

I refer to these differences .

Glucocorticoids inhibit bone rebuilding capacity by

interfering with osteoblast synthesis of matrix

protein. Patients with glucocorticoid osteoporosis

have received glucocorticoids for diverse, underlying

illnesses that contribute variously to the bone

pathology.

Animal studies have demonstrated the

histologic normality and improved strength of bone

from estrogen-deprived osteoporotic animal models

treated with drugs that were studied for post-

menopausal osteoporosis. No such models have been

identified for steroid osteoporosis.

Fracture studies to demonstrate a
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relationship between BMD and strength of the resulting

bone in patients on glucocorticoids have not been

done.

Drugs for post-menopausal osteoporosis are

studied for at least three years; drugs for

glucocorticoid-induced osteoporosis for less than one

year. And with those differences we are bringing you

our concern about the appropriateness of

CHAIRMAN BONE: Thank you,

Are there questions from members of the

Dr. Troendle?

question.

DR.

conundrum here

density at the

From the speakers? Dr.

the endpoint.

Dr. Troendle.

committee for

Orwell has a

ORWOLL : The way you set up the

is interesting. And you gave bone

spine, if I recall correctly. What

would yOU -- how would you have

if you had added bone density at

set up the conundrum

an appendicular site?

DR. TROENDLE: How would we have --

DR. ORWOLL: I submit it would be easier

to evaluate the data if in fact, bone density at an

appendicular site had declined in the face of the

increase in fracture rates.
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DR. TROENDLE: Yes.

DR. ORWOLL: And if that had been present

then the model would be much more easily interpreted

if the bone density had not declined or increased at

appendicular studies in the face of an increase in

fractures, then the conundrum might actually be

deeper.

DR. TROENDLE: All right, let’s say there

was very little change.

CHAIRMAN BONE: Dr. Marcus.

MR. MARcus : Well, I think that Eric’s

point is extremely on target. It seems to me that we

have been asked to consider primarily, a

bisphosphonate approach. And I understand that --

there’s clear reason for it.

It’s likely that the first choice we’re

going to have to deal with is going to be an anti-

resorptive drug, probably a bisphosphonate. But I

think that also not too far down the pike are going to

be some NDAs dealing with supposed anabolic therapies

such parathyroid hormone, where a clear distinction

between a positive effect on BMD at the spine is going
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So I think what Eric
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decreases in bone

says is something

DR

We didn’t mean

be coming but

likely to be

. TROENDLE: Yes, I think you’re right.

to say that only bisphosphonates would

we thought that they were the most

popular, widely-used drugs. And we

thought that -- I think I said that we would have the

same mechanism of action, you might say, for different

drugs that we see, or that we have seen in the past.

We do recognize that there are going to be

anabolic drugs coming and that that may be a little

different.

CHAIRMAN BONE: The question -- I have a

couple of questions. One is, could you describe for

me, in response to Dr. Orwell’s question did I

understand that measurements -- for example,

forearm and femur -- were performed in

the

the

hypothetical case? Or is it you have a hypothetical

sort of data for those sites?

DR. TROENDLE: No.
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CHAIRMAN BONE: Oh,

know about what might have been

DR. TROENDLE: Al 1

so we don’t

seen there?

of these are

102

really

things

which we will have to take into consideration and your

pointing them out is helpful.

CHAIRMAN BONE: Right . So for example if

we had seen a decline at the radius, for instance, we

might have raised the question of whether the

treatment for the secondary hyperparathyroidism had

been adequate in the trial -- or some other mechanism

might be involved.

The other question is, in this

hypothetical situation do we have an idea

histology looks like at the end of treatment

particularly of bone formation comparing the

what the

in terms

steroid-

treated controls versus the steroid-plus agent

population? In your example is there anything

suggested about that?

will be

about,

DR. TROENDLE: No.

CHAIRMAN BONE: I see. Okay. So those

some things that the committee can discuss

you know, what we might think about the
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importance of such findings and how they might they

might bear on the interpretation of bone density

results, for example, and the need for additional

studies?

DR. TROENDLE: Yes.

CHAIRMAN BONE: Okay. Well, that’s very

helpful. Any further questions for Dr. Troendle? Oh,

Dr. Hirsch has a question.

DR. HIRSCH : I don’t know to whom to

address this, but maybe you can begin the

conversation. I’ve got two kinds of questions. The

first is, you sort of alluded to the fact that maybe

remodeling is a good thing or there’s some reason for

doing. I can understand in the growing animal of

course, but sort of theoretically, biologically,

what’s remodeling good for, or what might it be good

for in the non-growing animal?

DR. TROENDLE: I’m not sure.

DR. HIRSCH: Do we have any notion of --

MR. MARCUS: Yes, of course. Yes .

DR. HIRSCH: Tell me.

CHAIRMAN BONE: Dr. Marcus is going to
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address this.

MR. MARCUS: Well, like any material, bone

is subject to fatigue damage with repeated wear and

tear.

think

And there’s a fair amount of evidence -- I

Dr. Turner could certainly be more specific on

it if you want -- but there’s a fair amount of

evidence that remodeling is the system which has

evolved to clean up, to be a scavenger function for

areas of microscopic fatigue damage and to get rid of

-— replace fatigued bone by good, new bone so that we

avoid things like

airplane that fell

happened with the Air Hawaii 737

apart over Maui.

CHAIRMAN BONE: Don’t forget the Lockheed

Electra.

MR. MARCUS: And there’s no free lunch in

this Jules. You know, the data I think -- I forget

whether Larry showed it or Barbara -- but the decrease

in trabecular osteon mean wall thickness of trabecular

osteons with age starts to decline even as early as

age 20.

life you

keeps us

(202) 234-4433

So that with

lose bone.

upright.

sustained remodeling throughout

But the short-term effect is it

NEAL R. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISL4ND AVE., N.W.
WASHINGTON, DC, 20005-3701 w.nealrgross.com



105

DR. HIRSCH: Is that true? I mean, that’s

a nice theory, but is there any evidence to support

that?

CHAIRMAN BONE: It sounds like Dr. Raisz

will be weighing in here.

DR.lWISZ: Well, first of all, it isn’t

fully understood because we have patients who have

very low rates of remodeling for long periods of time

whose skeletal integrity is reasonably good.
But

they’re never clean.

For example, hypoparathyroid patients

don’t have an increased risk of fracture, and so on.

But they are so few and so inadequate that I don’t

think we’re going to answer that question.

One comment though, I would make is that

while it is true that there’s a global reduction in

bone formation with glucocorticoid excess, some of the

data that we and others have produced would suggest

that the local remodeling response to injury might not

be blocked because if you put out there extra growth

faCtOrS -- IgF-1, prostaglandins, probably TGF beta __

if you produce those locally in response to an injury,

(202)234-4433

NEAL R. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISMND AVE., N.W.
WASHINGTON, D.C. 20005-3701

W.neakgross. com



-

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

106

the over -- glucocorticoid inhibition that I’ve seen

“in many cellular models.

So that the capacity for repair has never

been shown to be impaired in the glucocorticoid

patient. They do show fracture catalysts, they do

show all these things. They may

generalized bone growth but we don’t

say that repetitive remodeling

glucocorticoids. It may be, but

evidence.

have slowing of

have evidence to

is blocked by

we don’t have

CHAIRMAN BONE: Well, just for the non --

everybody will weigh in here in a minute, but maybe I

can add to that point. Jules, to clarify, Dr. Marcus

and Dr. Raisz are addressing slightly different

points.

Dr. Marcus is referring to the fact that

that essentially all large, long-lived animals exhibit

bone remodeling, and that the kinds of mechanical

studies that have been done at a fraction of breaking

strength but repetitively, will show ultimate failure.

And the idea is that you won’t ultimately -- what Dr.

Marcus has referred to I think is that you won’t
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ultimately fail if it’s not the same bone there at the

end of many cycles as there was there at the

beginning. And probably Dr. Turner will address that

further.

Whereas Dr. Raisz is saying that

that may be the case,

apparent fractures

glucocorticoid-induced

that fractures heal --

heal in patients

osteoporosis. And I

while

overt,

with

think

about half the left side of the table was ready to

kind of -- Dr. Orwell and then Dr. Luckert, were you

going to comment? Wd then Dr. Turner.

DR. ORWOLL : Another area that is

potentially better established in terms of importance

for modeling is the response to exercise and certainly

immobilization, and in animal models it’s very well

established that increased activity presumably demands

and accomplishes an increase in bone mass at the

appropriate

adaptation

demand.

(202)234-4433

site.

So not only repair of damage but also

to environmental changes in mechanical

CHAIRMAN BONE: Dr. Turner, I think.
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DR. TURNER: Yes, I just wanted to follow

on the ideas of microdamage in bone tissue and what it

might cause. One thing -- I can say what we do know.

We know that if the bone doesn’t remodel at all that

this creates problems. This can be simulated easily

in the laboratory. Obviously when you take the bone

out it no longer is remodeling. And in laboratory

tests one can show that the properties degrade in

simulated loading conditions.

What we don’t know is what rate of bone

remodeling is necessary

structure . So we can’t say

remodeling is bad because

to maintain the bone

simply that reduced bone

we don’t know what the

opt imum rate is. And clearly in post-menopausal

osteoporosis increased bone remodeling is in fact,

bad.

So it is unclear what level is necessary

at this point.

CHAIRMAN BONE:

saying then that slow bone

down to some point --

But the comment -- are you

remodeling might be okay

DR. TURNER: Exactly.
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--

DR. TURNER :
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-- but no bone remodeling

We know that no bone

remodeling is probably not good, but we don’t know at

what level we cross the threshold between the

appropriate amount of bone remodeling and --

DR. HIRSCH: Not good in what sense? What

does it do -- no bone remodeling?

DR. TURNER : No bone remodeling doesn’t

provide any reparative mechanisms in the tissue, and

one can simulate that in the laboratory under --

simulate loading -- how long it would take for a bone

to -- well, cracks to develop and the bone properties

to degrade.

And this translates out into a fraction of

a lifespan. So

wouldn’t last if

MR.

one would estimate that the bone

we didn’t have remodeling.

MARcus : Actually, there’s an

interesting quantitative estimate of this. Dennis

Carter and Toby Hayes some years ago did an experiment

with bone

response to

(202) 234-4433

-- looking at the degradation of the

an applied load. An estimate at the type
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of load that would be accomplished by running;
that

the accumulated damage after running 100 miles would

be substantial.

Now , that should not be a sign of relief

for those of us who don’t run ultra-marathons, because

in fact, fatigue damage is cumulative. S0 100 miles

of running could be done at one burst or it could be

done five miles a day for 20 episodes.
You’d still

accomplish the same amount in terms of the loading

experience .

So you initiate remodeling responses at

fairly 10w levels of activity __
the types of

activities that we all undertake.

CHAIRMAN BONE: There was a famous

experiment done a number of years ago in the early

days of our field, in which drugs were given which

actually stopped remodeling all together, as well as

could be determined by histology.

And one of the drugs that was tested in

this way altered mineralization adversely and was

associated with spontaneous fractures. But another

drug that was used in the same way in similar
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experiments did not interfere with mineralization at

any overt level. And there were also spontaneous

fractures in animals.

It was clear that this had an adverse

effect on the durability of the skeleton, if I can put

it that way. Would that be a fair summary? Thank

you . Okay, well I think --

DR. HIRSCH: I had two. The first order

of question

remodeling.

was, what’ s the hazard of lowering

Sort of a vague answer. I’m not sure I

still know exactly what the, you know --

CHAIRMAN BONE: We don’t know how much we

can lower it safely but we know that stopping it all

together is associated in the long run with problems

--

DR. HIRSCH : Right, so because I mean,

what we’re talking about drugs to do this so we’ve got

to think together, the order of questions has to do

with the fact that when you give a person or an animal

a glucocorticoid it’s almost like another species that

you’re now dealing with.

That is, glucocorticoids by virtue of the
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mechanisms that Dr. Raisz so nicely showed us, sort of

is almost -- the actions are so widespread it’s almost

as though you’re shifting from the rat to the mouse.

The glucocorticoid person versus the non-

glucocorticoid person is in a biochemical sense, a

very different individual that you’re dealing with.

So I’m wondering therefore, the whole

issue now of the hazards of drugs that lower

osteoclastic activity or whatever they do --

etidronate and so on -- whether it doesn’t demand a

whole new set of hazard studies; that it isn’t only a

question of efficacy for the one year bone modeling

and that’s good for fracture, but whether you don’t

have to now say gee, this is like a new drug now

because we’re testing it in a new species -- the

glucocorticoid-treated person.

So that there might be a totally different

hazard and I would wonder therefore wk.ether a one or

2-year testing is not really such a bad idea before

leaping into these generalizations -- especially where

so little seems to be known from what you all have

told me about what this bone remodeling is all about

NEAL R. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C, 20005-3701 w.neakgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

113

in the first instance.

CHAIRMAN BONE: Why don’t we come back to

those topics? It’s time for our intermission, and I

think Dr. Hirsch’s question will probably resonate

throughout the rest of the discussion. If we can do

that?

(Whereupon, the foregoing matter went off

the record at 10:23 a.m. and went back on the record

at 10:42 a.m.)

CHAIRMAN BONE: The next portion of the

meeting will be devoted to discussin of a number

topics and issues that are raised in the context

of

of

Dr. Troendle’s hypothetical example which illustrates

that some of the issues and concerns of which the

agency is looking at from a regulatory perspective,

and will give us an opportunity to go through the

discussion questions with some of the information from

our presentations in mind.

We’ll also have an opportunity to ask our

speakers and consultants for more comments and we will

hope that they will participate in the discussions as

well.
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The agency has provided a little

discussion guide -- I think everybody has a copy of

that -- which has some questions that they’ re

particularly concerned about.

respond to their ~oncerns with

Since our job is to

advice, that’s what

we’re going to do as a sort

Obviously, we won’t be necessarily

strictly to that as we go along.

of central theme .

confining ourselves

Before tlie intermission Dr. Hirsch raised

an interesting point which is a theme I think that

might be returned to once or twice or

course of the discussion about whether

more during the

-— we’re almost

talking about a different species of patient under the

influence of glucocorticoid steroids.

But I think another way of looking at this

that might be constructive in our context here, is to

think about whether we’re looking at a drug-drug

interaction.

Becuase we are aware of the effects of the

corticosteroids on bone and other organs, we’re aware

of the effects of -- most of the agents which are

likely to be considered for the indication of
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corticosteroid-induced osteoporosis will probably not

be developed de novo for that purpose.

There will be as was suggested earlier, a

body of experience -- probably indications like post-

menopausal osteoporosis or other indications -- where

we’ll have a fair idea of the effect of drug on bone

in the absense of glucocorticoid steroids.

And it’s my impression that the immediate

or specific concerns of the agency have to do with how

to evaluate the effects of the drug in essentially

what amounts

glucocorticoids

to an interaction with the

that are used for the treatment of the

underlying disease.

And that brings us to a little

consideration of the underlying diseases that was

brieflfy mentioned

discussion. We’re

generalized effects

by Dr. Luckert in her very nice

talking here about a number of

of glucocorticoid steroids on bone

and mineral metabolism that wind up accelerating bone

resorption at the same time as they may interfere with

bone formation; and then direct effects of

glucocorticoid steroids on bone.
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But it’s probably worth remembering that

a number of the underlying conditions may actually

influence bone or mineral metabolism directly. And

obviously gut diseases would be a perfect example of

that where malabsorption of calcium and Vitamin D may

have independent effects or protein calorie

malnutrition may have independent effects as well.

Which brings up the first area that we’re

asked to discuss, and that has to do with the

populations and conditions that ought

in evaluating drugs for the treatment

glucocorticoid-induced osteoporosis.

to be considered

or prevention of

I’d

discussion from

MR.

like to hear some comments or opening

Dr. Marcus, for example.

MARcus : Thank you. Just as with the

introduction of agents to treat or prevent post-

menopausal osteoporosis, I think we should keep in

mind there are at least two different settings in

which glucocorticoid osteoporosis needs to be

addressed.

The first is that represented by the study

of Adachi that was already referred to earlier -- w

NEAL R.GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISIAND AVE., N.W.
(202) 234-4433 WASHINGTON, DC. 20005-3701 www. nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

117

En~land Journal last year -- where a group of people

who were about to go on steroids becuase of an

inflammatory illness -- in this case I think it was

polymyalgia rheumatic -- were randomly

receive steroids or placebo from

glucocorticoid exposure.

assigned to

day-l of

And it could be demonstrated that a

bisphosphonate -- in this case it was intermitted

etidronate -- could conserve bone mass in that

setting. So that could be a preventive model such as

was

on

represented

which we

alendronate for

by the Epic study which was the basis

voted to recommend approval for

the prevention of bone loss.

Similarlyr for raloxifene it was to

maintain bone mass in women who were not going on to

estrogen. So that’s one setting and I think that that

is fairly

maintenance

reasonable

studies.

straightforward and I would say that

of bone mineral density is certainly a

primary endpoint for those sorts of

On the other hand, those of us who see

these patients all the time after their lives ahve
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been ruined, are faced with people who’ve already had

a substantial number of prevalent fractures.

Although Dr. Rodan’s presentation showed

an apparent four percent incidence of vertebral

fracture in patients on steroids, that must be largely

influenced by people who are in the preventive mode,

because I daresay someone who already has had multiple

fractures has a much greater likelihood of having

fractures in a reasonably short interval.

And I think it should not be too difficult

to take a group of people who have established

osteoporosis in which corticosteroid exposure has been

a major player, even though they might not even at the

time necessarily be on steroids but it has been a

player

and is

back --

in the genesis of their current fragile state

likely over

say a blast

the next two years maybe, to come

of steroids six months downstream.

I think it would not be too difficult to

get a substantial cohort of patients like that and to

do a clinical trial in which fracture is a reasonable

endpoint, and I don’t think it would take more than a

year or two and I don’t think that it would take 5,000
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patients to see a fracture efficacy benefit in that

setting.

CHAIRMAN BONE : This would be in

glucocorticoid steroid patients with one or more

prevalent fractures who were likely to require

glucocorticoid steroid treatment within the coming

year even if they weren’t necessarily on the drug at

the time?

MR. MARCUS: Yes. Yes, I recognize that

it’s a problem to say

are on 40 milligrams

going to be on it for

okay, we have these people who

of prednisone now and they’re

two years. That retention and

recruitment for that would be a nightmare.

But I think one could envision getting a

group of patients who have multi-factoral skeletal

fragility in whom major exposure to corticosteroids

over the previous years and maybe even right at the

present time, has been an obvious factor in their

current state.

And who could then be

or off steroids or have them

physicians see fit. But they’re

permitted to be on

adjusted as the

randomly assigned
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to Osafix.

BONE : Would those patients be

for other contributory factors?

MR. MARCUS: Absolutely. Now , we’d like

to make it as clean as possible. I mean, sure, if you

can restrict it you do it in one group of people who

have chronic obstructive lung disease, so that some of

the gastrointestinal or other inflammatory elements

which could

to whatever

like that,

really be confounding, could be minimized

degree possible.

I just think that in a complex patient

a fracture endpoint study is not such a

ferocious challenge.

CHAIRMAN BONE:

for essentially a separate

But you would make that

indication.

MR. MARCUS: Absolutely.

CHAIRMAN BONE: Dr. Raisz.

DR. RAISZ: I think I agree very much with

you, but with a couple of caveats. The first is, I

think you now -- you stated the key issue which is

there are two separate problems here.

One is the early prevention and treatment
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of glucocorticoid osteoporosis in the non-advanced

patient where the evidence that an anti-resorptive is

likely to be helpful has begun to accumulate, and

where bone mass may be a reasonable surrogate.

And the other is the patient with

established disease where fractures really are

critical because we don’ t know enough about

pathogenesis, we don’t know enough about their course.

On the other hand, as a clinician taking

care of these patients I have a placebo problem. I

treat these patients now. I think that I treat them

—- and I don’t know what the rest of the group does --

with anti-resorptives because it’s the only game in

town.

But I could get my IRB if I was sitting on

it, to say that this glucocorticoid-treated patient

should be given nothing. Could I get them to say that

calcium and Vitamin B alone in established

glucocorticoid osteoporosis is adequate therapy?

That’s a bit iffy.

So my guess is that

what I really believe should be

the peeper way to do

done -- and I agree
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to be done -- is

that of course is

treatment X with

But if treatment X were estrogen in post-

menopausal women you might be able to get compliance

with --

MR. MARCUS: What about calcium and D plus

reproductive hormone sufficiency as the comparator?

DR. RAISZ: Yes, exactly. Yes, if

calcium plus Vitamin D plus reproductive

sufficiency as your “placebo”, and then added

that I think would

It’s a

which I hope gets

be highly acceptable

different question

major focus, which

from

you did

hormone

a drug,

the one

is an early

attention to prevention of bone loss. Which I think

is really critical in the community because it’s not

being done and it would help us a lot. Help our

patients a lot.

CHAIRMAN BONE: A comparator study here

does beg the question that there is no approved drug

for the specific indication, so that’s a significant

NEALR.GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 kvwvf.nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

problem about

you’re really

rather than a

I

123

what the comparator would be. But

talking about a background treatment

comparator study.

think Dr. New and then Dr. Molitch.

DR. NEW : I just want to report that I

take care of about 600 children who have a disease

that requires glucocorticoid replacement and they get

it from birth --

fetal life -- and

density when they

I actually now start

we’ve examined their

have become adults.

None of them have decreased

treatment in

bone mineral

bone mineral

density, but I think the issue I’m trying to raise is

this. Although the glucocorticoid that I administer

and the larger doses at night is not in high doses,

these children probably don’t have good androgen

control.

So much so, that in those that have a non-

allele that’s causing the disease, we have now

embarked on adrenalectomy to get rid of the androgens,

whcih advances their pepicile age and makes them short

as adults.

But I think there’s a lesson to be learned
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here which is, low grade androgen treatment -- which

in the case of my patients happens to be spontaneous

adrenal androgen secretion -- has prevented

osteoporosis in children who

have steroids every day of

then become adults and

their lives, in three

divided doses.

And

consider in the

I think that perhaps one should

preventive strategy which has been

raised, some weaker androgens such

which would not cause the fearsome

masculinization in women.

as oxandralone,

side effects of

I might add that we study both girls and

boys and the failure to see bone mineral density

decrease is true in both. So I just want to say that

I think low grade androgens might be effective here,

or the hopeful thing would be that you’d have an

androgen-receptive modulator.

CHAIRMAN BONE: Maria, are your patients

treated with sufficiently physiologic doses of

steroids that they go through normal puberty?

DR. NEW: Absolutely.

CHAIRMAN BONE: So you’re not giving them
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what we could call a pharmacological dose?

DR. NEW: No. But there’s a lot to be

learned from this group because in pre-puberty you can

treat them as agonadal people. So it removes this

whole problem of the pituitary FSH/LH problem.

In puberty, they go through a normal

puberty and produce normal amounts of gonadal

androgens and estrogens. Most of the androgens they

make in pre-puberty are several adrenal androgens

which are aromatized peripherally -- mostly to estrom

rather than estradiol because they make more delta for

estrogen than they make testosterone.

So all I’

on a very large group

should think of that

just ask Ruth who’s

m saying is that if this example

of patients has any validity, we

as a preventive measure. And I

sitting next to me, a second

question which is, has anyone used the RU-485 which is

the glucocorticoid receptor blockade, in such

patients?

I know that RU-486 does not interfere with

the effect of glucocorticoids on inflammation. We

have treated enough patients to know that. And the
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have any specificity for

I don’t konw the answer to

if that was true.

progesterone as well, but so

DR. RAISZ: It blocks it -- the cell --

the cell culture. It blocks glucocorticoids.

CHAIRMAN BONE: All right. That’s Dr.

Raisz responding to Dr. New’s question about the

effects of RU-486. Dr. Molitch with the next question

or comment.

DR. MOLITCH: Dr. New brought up some

other points. I agree with you, Dr. Bone, that the

patients that you’ve seen really have very assiduously

tried to maintain glucocorticoid levels as close to

physiology as possible so that we don’t have these

excessive pharmacological efects.

And if we’re not quite there at our

physiological

androgen that

I’m not sure

talking about

(202) 234-4433

level they do have the increased

kind of countervails against that, so

it’s the same quite model that we’re

for these other types of glucocorticoid
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osteoporosis.

But I would echo the thought that both of

you have raised; that I think in any study for the

future, either just on bone mineral density or on

fractures, that based on the data that we’ve seen

then, a good

be calcium,

replacement,

control for

Vitamin

assiduously

both treatment groups would

B, and gonadal hormone

done.

And so tht would be a background for both

treatment groups and then an anti-resorptive agent

should be added to that type of a

estrogen and calcium/Vitamin D

background, not an

for one treatment

versus an anti-resorptive agent for the second

treatment.

I would have that as background for both

and then just placebo versus anti-resorptive agent on

top of that.

CHAIRMAN BONE:

issue here about again what

the gonadal steroids would

We may be dealing with an

the indication is and how

be involved in that. We

might be asking something that’s sort of beyond the

scope of what can be done in a typical positive
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control clinical trial. But certainly in post-

menopausal women that would be something to be

considered.

Who was it, Dr. Turner had a question or

comment here?

DR. TURNER : Yes. I’d just like to

respond to Dr. Marcus, but I’m not sure at this point

that I’m convinced that perhaps your efficacy studies

are actually necessary, especially in compounds as

we’ve had in one of our discussion topics that have

previously been approved for other forms of

osteoporosis .

And I was just curious. It appears that

we’ve made a leap. I was curious whether he believes

that bone mass measurement would be inappropriate for

evaluating the efficacy of the compound.

MR. MARCUS: In a preventive mode, no; I

would support their adequacy. I’m concerned about

some of the

long-term on

tissues such

and fracture

(202) 234-4433

toxic effects of corticosteroids, very

osteoblast function, as well as on other

as muscle which certainly play into falls

incidents .
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And so in the patient who has established

osteoporosis, has already proven that they are the

people who are going to have multiple fractures,

multiple sites, I’d like to have -- I think I’d be

much more comfortable knowing that an agent was shown

to decrease

what Bob

of an

fracture.

CHAIRMAN BONE: Dr. Raisz.

DR. RAISZ :

was suggesting;

anabolic agent

glucocorticoid-induced

background then being

I was thinking in terms of

more in terms of the

in the treatment

testing

of a

osteoporosis

the best we can

with the

do for anti-

resorptives in a sense, because we are replacing

gonadal hormones.

Now , I can see, because there is this

complexity of what the resorptive repsonse is in these

older patients because of the indirect effects of

glucocorticoids on calcium metabolism, that it would

be even better if you had a test of an anti-resorptive

in that long-term -- an added anti-resorptive, let’s

say -- of bisphosphonate on top of those measures.

And that would be useful. But the most
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important place to do this kind of thing, I think, is

when you begin to see some anabolics.

There’s one other point I want to make

because I forgot to make it before and it’s critical.

You can’t rely too much on osteocalcin. Osteocalcin,

number one, has a specific GRE unlike most of the

other bone matrix proteins.

Collagen does not have a glucocorticoid

response element in the promoter and inhibition is

due to the binding as far as we can make out, of

GRE . Osteocalcin is highly regulated

glucocorticoids. But osteocalcin isn’t necessary

bone formation.

not

the

by

for

Osteocalcin -- knock out animals -- have

more bone, not less than their wildtype counterpart.

so what we need

and very good

is better markers

histomorphamectic

there we can show whether or not

enhanced.

So I just don’t want us

as the measure of response.

of bone formation

analysis, becuase

bone formation is

to use osteocalcin

CHAIRMAN BONE: All right, let’s come back
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to that discussion of response measures. I think

right now what we’re trying to talk a little bit about

are the populations and conditions. If we can kind of

-- I think if we try to follow through with this it

will help us to

And

are that at the

we -- before we

and which underl

be a little more systematic.

if I can summarize where I think we

moment, Dr. Marcus has suggested that

start talking about which populations

ying conditions we want to consider --

we might want to distinguish between prevention of

osteoporosis versus treatment of established advanced

corticosteroid-induced osteoporosis.

I wonder if we don’t have an opportunity

here to think in slightly different terms that have

been used in the past -- particularly in the original

approvals

menopausal

substance

before the

for estrogen -- for the use in post-

women to ameliorate bone loss where the

of the indication was that this was --

prevention of estrogen associated bone loss

-- it didn’t necessarily distinguish at what point

that might be introduced.

In other words, you could treat
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osteoporosis by preventing further bone loss. That

was a somewhat more limited claim than curing

osteoporosis or restoring or something like that. It

was a little bit more limited,

whatever point one introduced

but it implied that at

the treatment it would

at least stabilize the bone mass.

Would that be another kind of category of

indication that we’d be willing to consider in this

situation? Dr. Marcus, would you regard that as

something -- as not in conflict with your suggestions?

MR. MARcus :

prevention from day-l but

We are not talking about

someplace further along the

road. There are measurable deficits in bone mass that

you can show in this cohort of patients -- probably

not, or maybe not fractures at this point.

And you’re asking would then, if we did a

placebo-control trial to show that bone mass is

stabilized --

CHAIRMAN BONE: Or it may need a little

improvement .

MR. MARCUS: Yes, okay, so you condense

the remodeling space and you have a little bit of
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improvement, would that be adequate? Maybe .

CHAIW BONE: I think it would depend

what you said you were doing, to a certain extent,

rather than --

MR. MARCUS: Yes, I think --

CHAIRMAN BONE: That would be --

MR. MARCUS: It’s a special case really,

of prevention, but it’s equally applicable.

CHAIRMAN BONE: Yes, it’s -- maybe it

would be both

It’s a form of

something from

MR.

secondary or delayed or a treatment.

treatment. I mean, anytime you keep

getting worse that’s a treatment.

MARcus : Yes .

CHAIRMAN BONE: Okay, were there further

comments about this sort of general idea of

distinguishing about prevention -- Dr. Orwell?

thought yOU

DR. ORWOLL: No, not about prevention. I

were going to get into something else.

CHAIRMAN BONE: Okay. Dr. Illingworth.

DR. ILLINGWORTH : One population in whom

would likely be on steroids indefinitely and in whom

the dose after the first month or two is usually
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fairly stable, are patients who have transplants.

Obviously the the highest frequency of patient is

renal transplantation.

Obviously, it’s a very heterogeneous

population but unlike some of the other disorders that

were discussed, these patients do tend to be on

steroids for chronic, indefinite therapy.

MR. MARCUS: We did.

CHAIRMAN BONE: We did have the discussion

a little bit earlier about the fact they are also

typically on non-steroidal medication, and maybe at

some point we would -- in fact, we have probably the

foremost authority in the audience on the subject of

transplant osteoporosis, and maybe at some point we’d

want to ask hnim -- Dr. Epstein, would you just

briefly comment on the relative contribution of

steroids and the calcinurin -- this is Dr. Epstein.

Are you here with one of the sponsors?

DR. EPSTEIN: Yes .

CHAIRMAN BONE: Would you just go ahead

and introduce yourself?

DR. EPSTEIN: My name is Sol Epstein. I’m
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Professor of Medicine, Chief of Endocrinology at

Allegheny University of Health Sciences. I am here

with Merck.

I have been studying post-transplantation

bone disease because of the problems that it raises,

it is much like glucocorticoid-induced osteoporosis

except that I would say that the amount of bone loss

and the incidence of fracture is probably greater.

But it poses exactly the same problems as

glucocorticoid-induced osteoporosis except it’s

compounded by other immunosuppressants, particularly

cyclosporin and FK506.

In terms of therapy we are faced with

exactly the same problems that YOU are discussing

here, and there’s no doubt based on the literature

that the anti-resorptives are effective

the course of this disease and even

incidence of fractures.

in improving

reducing the

CHAIRMAN BONE: sol, could you just

comment on what you think the relative contribution of

the steroids and the calcinurin receptor are?

DR. EPSTEIN: Right . I think that the
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initial insult is probably predominantly

glucocorticoid-induced, with the rapid bone loss

occuring within a few months. Then I think that as

the dose of glucocorticoids are decreased -- but never

in the USA particular, are the doses ever stopped,

they are continued. And that that time I think that

you have the effect of cyclosporin becoming a major

player.

And as you know with these patients as

well, that they will continue to lose bone throughout

a period of years while on this combined therapy. But

if you were to ask me to sum it up initially, I think

that the major insult is glucocorticoid; cyclosporin

contributes. As the dose decreases I think that

cyclosporin becomes an important player -- or

tacrolimus or FK506.

CHAIRMAN BONE: Thanks so much. Al 1

right, Dr. Molitch.

DR. MOLITCH: I just want to ask one

question before you sit down, Dr. Epstein. The renal

osteodystrophy that occurs in the diabetic population

seems to be somewhat different than other renal
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osteodystrophies, and that makes up a third of the

patients.

Is their response to steroid any

differently in a post-transplant patient who had

diabetes?

DR. EPSTEIN: I don’t want

into a sort of lecture. 1’11 try and

complex situation, if I can, simple.

to turn this

make a very

You’re quite right in looking at the

diabetics becuase they’re probably going to make up

the major proportion of patients who are going to be

transplanted. Diabetics are somewhat different in

that they

which you

the other

also tend to develop peripheral fractures

won’t see in a lot of the other -- perhaps

transplant patients such as foot, such as

fingers, etc.

Unfortunately, most of the trials that

have been conducted have not separated out the

diabetic population as opposed to the other renal

osteodystrophy patients from other diseases.

So I can’t -- and they also tend to have,

perhaps in certain instances, a higher proportion of
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so-called, adynamic bone disease. I can’t tell you if

they will respond differently, if they do respond

differently, but their incidents or fractures do

appear to be somewhat different in the pattern and

they do appear to be more frequent than the non-

diabetic population.

That’s all I can tell you.

CHAIRMAN BONE: Thank you. Well, so I

think the point there was that we probably ought to

regard transplant osteoporosis as a related but

distinct issue.

Let’s focus for the moment then, on this

question of, amongst the populations and conditions to

be studied, the first quesetion that we’re asked to

address really is, which underlying disorders should

be studied by a sponsor?

Now , this is really in some ways a

different question from what underlying disorders do

we think are the most interesting or challenging

clinical problem, if the purpose of all this

discussion is to help us give guidance to the FDA

about how they can give guidance to companies about
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how to test the drug for a specific effect on

corticosteroid- induced osteoporosis and its effects on

patients with that problem.

so

patients with

I presume that we will need to evaluate

more than one underlying disorder,

otherwise the validation of a treatment would be for

that particular disorder.

On the other hand there may be disorders

which we think are more important to include, and we

may think there are some disorders which, although

they are examples of steroid

should be excluded from -- or

osteoporosis probably

might well be excluded

from a development program becuase they will be too

complicated in terms of other factors.

And I see Dr. Marcus raising his hand, and

then Dr. New.

MR. MARcus : First I’d like to

congratulate Maria on that wonderful study and suggest

that you might want to submit it to the

Bone and Mineral Research.

CHAIRMAN BONE: I think

excellent idea.
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MR. MARcus : I think that polymyalgia

rheumatic is a wonderful model for this, for a couple

of reasons. First of all, it’s very common so

recruitment should not be overwhelming.

Secondly, although patients are really

incapacitated before they go onto corticosteroids,

within essentially 24 hours of receiving prednisone

they’re able to carry on completely normal activities.

And so the issues related to secondary

aspects of disease like immobilization, are not

particularly relevant to that populatoin.

Thirdly, they’re an older population as a

group whose bones are generally at greater jeopardy,

and I think finding the endpoints you want is going to

be an easier challenge.

So I think PMR would be a terrific model

for demonstrating preventive effects of an agent.

CHAIRMAN BONE: Clinical course tends to

be fairly predictable to a certain extent?

MR. MARCUS: Yes, right .

CHAIRMAN BONE: You probably wouldn’t see

a very high prevalence of fractures in that group
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because the course of treatment is fairly limited in

duration as well, I suppose?

MR. MARcus : It’s like six months to a

year, depending on whether they have temporal

arteritis.

CHAIRMAN BONE: Yes, it depends on the

dose as well. Larry -- Dr. Raisz.

DR. RAISZ: I would agree that there’s one

hitch and that is, if they’ ve had a lot of

inflammatory

the previous

of patients

disease and a lot of immobilization in

year you’re going to have a fair number

who don’t lose bone or even gain bone

because of their response, and they get relatively low

doses of prednisone.

The other group though, is the temporal

arteritis without polymyalgia, which would be -- if

there were enough of them -- even better, because they

don’t have those two complications.

But I would certainly go back to what you

said. I think you’ve got to have a wide spectrum of

patients in order to do the studies becuase you need

to accumulate patients rapidly over time, and because
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you need to have relevance to the different kinds of

steroid therapy.

To me, the COPD patient turns out to be

very often my sort of, worst train wreck. Who’s been

on long-term steroids --

CHAIRMAN BONE: Is taht a good or a bad

candidate for --

DR. RAISZ: Very good candidate for the

late studies; not so good for the preventive study.

CHAIRMAN BONE: Dr. Luckert.

DR. LUCKERT: But of the various studies,

I think the asthmatic -- the person who has asthma

that isn’t in the long-term, COPD group --

particfularly the adult onset that occurs in post-

menopausal women. I think this would be good for the

early studies -- early in the thing.

CHAIRMAN BONE: Dr. Luckert, one of the

problems with asthma that people have run into, has

been patients tend to not be on the drug all the time.

DR. LUCKERT:

woman who has adult onset

called steroid-dependent

Well, the post-menopausal

steroid dependence -- it’s

asthma -- is usually on a
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drug for a lifetime. And I think that that’s --

although it’s a small subgroup -- I think that’s an

excellt group to be studied.

CHAIRW BONE: Any additional -- Dr.

Orwell had a suggestion or comment.

DR. ORWOLL: The preventative situation is

relatively straightforward and there are a number of

grouops that could be used advantageously. There have

been the sort of treatme..t phase -- somebody with

established disease who is on or who has gone on

glucocorticoids -- is much more difficult.

This kind of an efficacy study that

absolutely needs to be done but for the purposes of

this committee I wonder whether -- if you’re looking

at the effects of a drug in a very complex situation,

you may lose a real advantage

and fracture in a background

in terms of bone mass

that includes a whole

variety of other risk factors for bone loss and

fracture.

And so to suggest to a sponsor that they

need to show a fracture outcome in that group, may in

fact be demanding a lot. So when you get into the

(202)234-4433
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complex, elderly, ill patient who has been on

steroids, basically -- the fracture rate, maybe,

should I say get the benefit from these drugs. Non -

fracture may be real, but small.

And to say that that drug then was not

effective on the basis of a relatively

be doing a disservice.

CHAIRMAN BONE: To what

small study may

extent in that

context would you be able to attribute the anti-

fracture efficacy to the effect on corticosteroid-

induced osteoporosis, as opposed to -- and this is, I

guess I’m addressing this to Drs. Orwell and Marcus a

little bit. Do we have a situation there where we

have multi-factorial osteoporosis andwe’re not really

sure we’ re treating the corticosteroid-induced

component of it.

DR. ORWOLL : I think that’s part of the

issue. For instance, the patient of various -- with

COPD is immobile, has other reasons for hypogonadism,

has a high risk of falls, has other drugs on board,

maybe has some (inaudible) . And so you’re treating

the non-corticosteroid picture -- a much more complex
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picture.

CHAIRMAN BONE: Dr. Marcus, do you have a

further comment?

MR. MARcus : Well, I agree completely.

That however, is a substantial number of the patients

of whom we see in practice, and at least in

California, you can’t get coverage for using pOtent

anti-resorptive therapy in those people because they

choose not to cover that. The third-party carriers.

CHAIRMAN BONE: Mr. Molitch.

DR. MOLITCH: I think the patient

populatoin that you just described is a patient

population that’s going to actually be treated

clinically with anti-resorptive agents by physicians

who may not know exactly what they’re doing with them.

And if you say it’s very difficult to

clearly prove efficacy, then perhaps they shouldn’t be

used at all in that patient populatoin. But in fact,

they’re going to b eused so it would be very nice to

either prove that they do or do not work in that

population.

CHAIRMAN BONE: I guess the question that
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we have here is, it would be very interesting to know

whether the drug -- any particular drug -- might be

useful in treating that group of patients. But the

quesetion is, are we really specifically treating

corticosteroid-inauced osteoporosis or any other

specific indication in that case?

I think in general when

do clinical trials we want to see

we ask sponsors to

that the clinical

trial gives reasonable assurance that the specified

indication is what we’re testing.

And I think we’ve got this conundrum of

the worst corticosteroid patients maynot be pure

corticosteroid patients, and that’s a difficulty.

Dr. New and then Dr. Marcus.

DR. NEW: I just have a question, because

I wonder whether we don’t have evidence already that

osteoporosis can be prevented. And I have to ask the

adult endocrinologists whether the situation is the

same as it is in children.

If a child has an adrenal carcinoma that

makes cortisol and produces Cushings, there will be no

osteoporosis in the child if the carcinoma also makes
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if the tumor that

pituitary Cushings

without

Is that

androgens, you

true for adults

routinely see osteoporosis.

as well? Well, therefore, you

have a situation in which you know that androgens will

prevent glucocorticoid osteoporosis.

CHAIRMAN BONE: Wellr we have some

evidence that in androgen deficient men, replacement

of androgen to physiologic levels --

DR. NEW: Repairs them.

CHAIRMAN BONE: -- is beneficial. But --

DR. NEW : I’m talking about prevention,

Henry.

CHAIW BONE: But what we don’t have as

far as I’m aware, first of all, is a true prevention

study of that kind, where a gruop of androgen-

deficient men who are given glucocorticoids were half

treated with androgen and half not.

I don’t think anybody’s done that study.

Is anyone here aware of that specific study as a

preventive measure? I just don’t think that study has
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been actually done.

DR. NEW : Well, just to pursue this a

minute, we have an experiment of nature in which a

tumor makes glucocorticoids and androgens, and the

tumor makes only glucocorticoids alone. And those

that may combine hormones don’t get osteoporosis.

That’s prevention.

CHAIRMAN BONE: Well, I think that’s

suggestive but I’m not sure we -- but we don’t have a

specific, medicinal agent that’s been evaluated in

that way.

DR. NEW: No.

CHAIRMAN BONE: Okay, Dr. Marcus.

MR. MARcus : I think -- first of all I

guess, at this point I should declare that I was an

investigator for the F.I.T. trials sponsored by Merck.

That was a trial of women with low bone mass which

could

women

past,

Every

have happened from many, many causes.

True, they were all post-menopausal, but

were not excluded who had various illness in the

who had smoking, may have had excessive alcohol.

participant in F.I,T. you could have said that
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there was multiple factors at play.

With one exception and that is, exposure

to corticosteroids except for maybe a brief blast for

poison oak or something, 30 years in the past. people

were systematically exluded from that trial if they

had been on corticosteroids.

So I think that one could expand the

definition of corticosteroid osteoporosis to call it

a multi-factoral illness of the fragility of the

skeleton in which heavy exposure to corticosteroids at

some time during adult life or childhood, played an

important role.

And one

in that population,

to the same sorts of

could then do a trial of an agent

and I think you’re still subject

elements like smoking and some of

the other things that

have been confounding

were just mentioned, that could

at F.I.T. but weren’t.

I think it is still possible to see a good

pharmaceutical effect and to show benefit.

CHAIRMAN BONE: Dr. Raisz.

DR. RAISZ: I just wanted to go back to

Dr. New’s comment. I always hesitate to talk about
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clinical experience because I’m not sure it’s ever

valid, but in fact every patient, every male I see

with glucocorticoid- induced osteoporosis has

testosterone levels negative.

And I have a lot of them and many of them

have perfectly normal testosterone levels, perfectly

normal sexual function, and still have osteoporosis.

so at least it is possible -- that much you can say.

It is possible for the adult male to have

glucocorticoid-induced osteoporosis and normal

testosterone levels.

I don’t know whether the rest of the group

have any cements on that. So we can’t overcome it

that easily. Now whether an added androgen would do

the job is a very good question but we’d have to test

it .

CHAIRMAN BONE: Dr. Orwell has got an

enormous experience with male osteoporosis.

have anything to add to Dr. Raisz’s comment?

DR. ORWOLL: I have been biting my

Do YOU

tongue

this who 1e

appropriate

(202)234-4433

-- yes, I don’t know whether it’s

here or under -- I had some concerns about
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issue. I think it’s really an intriguing

preliminary data that’s been presented

that intrigue.

But there are some things that we really

don’t know about androgens yet. We don’t know, as

Larry says, how important androgen deficiencyis in the

productoin of glucocorticoid-induced bone disease in

men. We don’t know what proportion of men really have

low androgen concentrations. We don’t know what a low

androgen level is in a man. We don’t know whether 300

is too low or whether 500 is too low.

Secondly, there is a single experiement of

very small numbers of men over a very short time using

bone density as an endpoint, that suggests that

androgens are effective in this disease.

And I certainly wouldn’t suggest that the

committee use androgen replacement therapy as a

foundation upon which to add other therapies such at

thjis point.

And finally, in this as well as every

other population, we have no idea about what the

adverse effects of androgen admnistration are :
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prostate, cardiovascular disease, erythrocytosis, etc.

So this is really an interesitng but very preliminary

area that needs a whole lot more investigation before

we can go to the plans on usefulness.

CHAIRMAN BONE: Thank you, Dr. Orwell.

we’ve talked about several underlying diseases and

there are obviously some more we should discuss.

It’s been suggested that polymyalgia rheumatic is a

nice condition to study becuase it’s a well defined

onset of treatment, fairly long-term treatment, and so

on. Temporal arteristis was mentioned as a related

condition which required higher doses.

COPD was mentioned as a condition in which

chronic steroid use was often associated with

relatively severe osteoporosis. And chronic steroid-

dependent asthma in post-menopausal women was

mentioned.

Are there speific other conditions that

members of the committee would suggest including or

excluding? Everybody seems to agree that several

conditions would need to be studied. I don’t think

anybody would suggest that every conceivable condition
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would have to be studied, but are there others that we

think would be particularly desirable or undesirable?

Dr. Hirsh.

DR. HIRSCH: Yes, I think that there are

a number of other illnesses in which long-term

steroids are essential. I don’t know how desirable --

pemphigus certainly is one. That’s an interesting one

because it strikes women who are usually right in the

menopausal period.

I don’t know whether that’s good or bad.

It confounds

may greatly

have. And a

it to some degree; on the other hand it

worsen the amount of osteoporosis they

younger group of course, the group with

sarcoid who require treatment in big doses often for

very long periods of time.

CHAIRMAN BONE : Sarcoid’s a little

complicated because there’s a bone sparing effect to

a certain extent because the hypercalcemia of

sarcoidosis is related to the high turnover that you

get . So that can be very complicated.

Dr. Luckert and then Dr. Raisz.

DR. LUCKER: Well, I was going to say the
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Vitamin D metabolism

granulosis.

So I think
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complicated by the changes in

and synthesis of 125 of the

that would be a complex disease

to -- and sometimes you see sclerotic changes in bone

with sarcoid and sometimes you lose bone.

DR. RAISZ: I just hope that the tone of

this isn’t that the rheumatoid arthritis patients

wouldn’t be part of the study, becuase that sounds

like the direction we’re going in and this would be

terrible.

The rheumatoid arthritis patient is the

major recipient of glucocorticoids; that is, a major

victim of glucocorticoid-induced osteoporosis, and

should be studied.

There is a complication in lupus and tI

think the data now are strong enough -- and the

rheumatology community can correct me -- that estrogen

and lupus is considered contraindicated in post-

menopausal women.

Now, that’s still argument

a group that has severe -- can
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glucocorticoid-induced osteoporosis in which estrogen

replacement would not be done.

There are enough of those that are pre-

menopausal though, so that in pre-menopausal lupus

patients comparing calcium plus Vitamin D with an

anti-resorptive, might be a very, relatively clean way

of assessing a drug.

DR. MOLITCH: As long as they have normal

renal function.

DR. RAISZ: Yes . Excuse me, right .

CHAIRMAN BONE: That’s an important

consideration, and I think it’s very unlikely that a

sponsor who hasn’t already registered a drug for us to

approach us, will want to do pre-registration studies

in lupus becuase of the complicated adverse event

experience

incremental

they’re likely to run into. But for an

registration that might be considered.

Let’ s see, Dr. Molitch and then Dr.

Orwell.

DR. MOLITCH: I just think the renal

transplant patient might be a very useful group to

look at as well. Really, they’re separate in so many
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other things going on that they probably almost have

to be a totally separate study to study that

particular patient population.

CHAIRMAN BONE: I think the feeling is, we

had in an earlier discussion especially with the

benefit of Dr. Epstein’s comments, that when we’re

talking about the transplant patients we’re really

talking about a related condition that might be

regarded as a separate indication becuase of the

important role of the other drugs that are not

steroidal drugs that are used but may have a major

effect over time.

Dr. Orwell I think, and -- did you have

another question or comment?

DR. ORWOLL : Yes, I don’t want to drag

this off too long but

you’ve mentioned would

all the other disorders that

be great models -- each one

individually I think, would be difficult to accrue

sufficient numbers of patients for a fracture

outcoming study . Possible, but very, very

challenging.

Which gets you very quickly to a more
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1 heterogeneous population and to basically an efficacy

2

3

study in this complex group of people. And I’m all

for that kind of study but it would be a very

4 II demanding enterprise.

5

6

7

8

CHAIRMAN BONE: So you’re suggestion that

that might be not something you would require for

initial registration for the indication?

DR. ORWOLL: Yes.

9 II CHAIRMAN BONE: 1’11 just make one or two

10

11

comments. It seems to me that the agency would

probably want to see a sufficient number of people

12 II with -- at least two or three different, underlying

13 diseases, to be assured that the effects, the benefits

14 that were seen from a drug were consistently

15

16

17

20

21

22

experienced.

But probably that’s getting to be a

sufficient number -- somewhere in there -- two, three,

four different conditions.

I certainly would be surprised if anybody

would want to investigate for example, Crohn’s Disease

becuase of the metabolic complexity, and I don’t think

that we would suggest that conditions which impose
—_
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very substantial, additional metabolic burdens on the

skeletal system and Vitamin D and calcium metabolism,

would be places taht we would require evaluatoin.

Would anybody -- there seems to be

agreement with that kind of comment. Okay.

I don’t think that the -- and so in

addition to the list I mentioned a little while ago

we’ve specifically also added pemphigus and rheumatoid

arthritis as considerations, and obviously rheumatoid

arthritis is a clinically very important situation

here. And frequently with patients that aren’t

terribly sick in the global sense.

Maybe we can go on then to discussion in

these populatoins and conditions. The concomitant

treatment --

the problems

a condition

absorption,

and 1’11 just take a minute here. One of

that we have is, we had a description fo

in which there is

accelerated renal

disproportionate or inappropriately

excretion by the kidneys.

There’ s suppression

impaired calcium

calcium -- a

increased calcium

of sex steroid

secretion. There’s interference with their secondary
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hyperparathyroidism as a result of the effects on

calcium metabolism. There’ seeffects on growth factors

that influence the activities of osteoblasts. There

are direct effects on the osteoblasts themselves.

There may be all sorts of autocrine and

paracrine effects. You can read in any review, pages

practically, of all the different important cytokines

that can be influenced in various ways, and we’re not

even sure what the implications of all those changes

may be.

Andwhenwe’re talking about model therapy

of this condition -- we’re talking about giving “a”

drug for this condition. So we I think, have a

complicated burden here to isolate the effects of the

specific agent and try and look at that as part of an

approach to treatment.

And I think it’s going to be an important

part of it -- as I’m getting to the idea of

concomitant treatment -- it’s going to be important in

labeling, I think, and in the representation by

sponsors of drugs if they’re eventually approved, to

treating physicians -- that the use of any particular
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drug is only one element in a treatment program that

has to be really comprehensive.

And the idea that we can just give

Osteofix or any other agent to a patient and expect

them to do well, may be grossly oversimplified. We

really are going to have to look very, very carefully

I think, at this idea of concomitant treatment.

Which I would now like comments about.

Dr. Luckert is closing in on the microphone.

DR. LUCKERT: Certainly I think that

adequate calcium and Vitamin D status would be

considered an underpinning. And this would mean

certain people had normal 25-hydroxy-D levels; that

their total calcium intakes be someplace between 1000

and 1500 milligrams a day.

Just as we

underpinning I think, for

consider that the sort of

post-menopausal osteoporosis

I certainly think it needs to be, for there’s never

been a caution against some of the popular treatment

forms of encouraged large doses of Vitamin D. I think

taht can be a hazard also. But keeping levels within

normal range for 25-hydroxy-D.
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I guess we also would have to consider

that I agree with Larry that ethically we can’ t

withhold like ganodal hormone replacement therapy in

the deficient man or woman. That seems to me that

that needs to be an underpinning.

I think there’s certainly enough evidence

in women. I don’t think we have as much evidence in

men that testosterone replacement makes a difference,

but there is a small study and one very large study

and post-menopausal women show that

estrogen/progesterone replacement therapy retards the

bone loss in steroid-treated women with rheumatoid

arthritis.

CHAIRMAN BONE: I guess that begs the

questoin of, are you treating post-menopausal

osteoporosis or corticosteroid-induced osteoporosis in

those patients?

DR. LUCKERT: Well, you probably are

treating post-menopausal osteoporosis primarily, but

certainly estrogen

the higher levels

resorption also.

probably modifies the effects of

of parathyroid hormone in low
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CHAIRMAN BONE: But yOU --

DR. LUCKERT: Which is secondary to the

steroids.

CHAIRMAN BONE: But you’re saying that’s

a way of isolating the effect of the corticosteroid --

DR. LUCKERT: Yes,

CHAIRMAN BONE:

problems with patients who are

it is.

Barbara, one of the

less responsive -- if

I can put it in a very general way -- to Vitamin D --

because some of the Vitamin D effects are interfered

with by corticosteroids,

disability with regard to

and who are at considerable

their absorption of calcium

and also their renal conservation of calcium, is

whether normal replacement amounts, sort of standard

doses of Vitamin D and calcium are adequate therapy in

this population.

Now , this hasn’t been as systematically

investifgated as you and I would both like it to be,

but what you have suggested is the same thing that we

would give anybody.

DR. LUCKERT: Wellr I think that when you

start getting the pharmacologic doses most of the
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literature would suggest that the hazards of

hypercalcinuria and hypercalcemia -- the incidence of

those hazards is high enough that it’s probably not

acceptable.

When you look at the 50,000 units of

Vitamin D twice a week routinely, or the use of

rocaltrol or 25-hydroxy-D calcitriol, the incidents of

hypercalciuria and hypercalcemia becomes as high as 25

percent.

And the concern about nephrocalcinosis and

11 subsequent permant renal damage is significant, I

12

13

14

15

16

17

18

think.

CHAIRMAN BONE: So you have a situation

where you’re suggesting that essentially a moderate

level of replacement -- probably suboptimal from a

skeletal standpoint but more worried about effects on

other organ systems?

DR. LUCKERT: Yes. I think that the --

19 II you kow, we know very little about what the optimal

20 level of Vitamin D is in the steroid-treated patients.

21 Certainly our levels for the average post-menopausal

22 woman are –– what we consider normal levels of 25-
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hydroxy-D are probably too low in the general

populatoin. I think there’s a lot of evidence

accumulated for that.

So I would say we probably need to try to

keep the 25-hydroxy-D level towards the upper limits

of normal, but I think

superphysiologic levels is

CHAIRMAN BONE:

that getting them into

hazardous.

Dr. Riasz.

DR. RAISZ: Yes, I think just to echo that

comment, we have no idea what the right extra amount

of Vitamin D might be in this population. And so what

we’ve got to do is simply say what is a safe, modest

increase in Vitamin D recommendation above 400 units

a day?

I think if you said that 800 units a day

should be used instead of 400 units a

trails, you could justify it -- not with

day at these

a lot of data

but with the safety issue and the fact that there are

a few studies suggesting that 800 is a little bit

better than 400 in terms of calcium absorption.

And that I think, is as far as you can go

safely. We haven’t talked about hypercalcinuria as an
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issue, both in terms of pathogenesis and treatment,

and I think that probably should be discussed at some

point. I’m not quite sure when. Like the role

CHAIRMAN BONE: When it comes

concomitant treatment what are you going to do

it, Larry?

of --

-uncler

about

DR. IUAISZ: Well, we give thiazides or

combinations of thiazides and amiloride to these

patients when they are not getting a lot of Vitamin D.

When they’re getting a lot of Vitamin D somebody else

usually gave it to them and we cut it back and then

wait .

We also sometimes reduce the calcium

intake. Before I start a new drug with its side

effects such as the amiloride-thiazide combination, I

would consider tyring to see some modification of the

calcium intake -- some from 1500 to 1000 and from 800

to 600 units of Vitamin D, or something like that.

But a lot of these patients have been

getting 50,000 units of Vitamin D from their doctors,

up to twice a week. And that, you just dump it, but

it takes a long time to go away.
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CHAIRMAN BONE: Well, and then on the

other hand you may have patients in whom the calcium

malabsorption is a very important feature and you may

wind up treating them with calcitriol or something

like that.

I think the point we’re illustrating here

and I’m sure Dr. Marcus and Dr. Orwell would agree, is

that specialists who make their living concentrating

on tuning up some of the disorders of bone and mineral

metabolism will give highly individualized therapy to

adjust these problemof calcium malabsorption and

excretion.

And in all these cases we are invovled in

in very many of these cases we’re involved with

off-label uses of other drugs that are registered for

different indications. And it’s extremely difficult

to ask a sponsor to address this kind of thing in a

clinical trial.

I mean, becuase you effectively may have

three different

So the argument

suboptimal but

investigational drugs at that point.

is being made then, for what may be a

simpler and more uniformly imposable
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setting for a concomitant calcium and Vitamin D.

Is that sort of what people are saying?

Dr. Marcus, do you have additional comments? Dr.

Orwell and then Dr. New, please.

whole lot

relatively

resorptives

DR. ORWOLL: I don’t think you can go a

further than that Henry, becuase it’s

easy when

but when

instance, parathyroid

calcium and Vitamin

you’ re talking about anti-

you get into anabolics, for

hormone, then I think your

D recommendations might be

dramatically different than in the non-treated

patients.

nutritional

go and that

protocol.

So in the sort

sufficiency is

will have to be

CHAIRMAN BONE:

of calcium and Vitamin D

probably the right way to

different for each kind of

Well, I guess the issue

here is that we know that ordinary reeds aren’t truly

sufficient, so we’re taking either some compromised

view or we’ll have to have some way of titrating

patients before they enter the blinded phase of the

treatment. One or the other. I mean, it --
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DR. ORWOLL : One approach that has been

glucocorticoid-treated patients in the past,

superphysiologic and also calcium and Vitamin

D. And that I think, clearly -- like others, I think

you shouldn’t do it. when you’re out there use

recommendations that you would suggest for non-

glucocorticoid-treated patients.

CHAIRMAN BONE: Dr. New.

DR. NEW: Henry, I had another question of

trhing to do a controlled study. What is the endpoint

you’re going to use for the amount of glucocorticoid

activity -- I’m not talking about dose -- that the

patient has received?

So that you would like to know, for

instance, whether one patient is similar to another in

the effect of the glucocorticoids, and that may not

depend on dose becuase it may depend on

individual patient’s metabolic clearance of

steroid.

If you use a serum cortisol

suppression as an index, you can only use

synthetic steroids. If you use a suppression of
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that’ s relatively unreliable. If you use

hypercalcinia as an index of glucocorticoid activity

or suppression of IgF(l) , there are also variables.

So I don’t know how you’re going to get

patients that you can say have similar glucocorticoid

activity in other spheres than bone.

CHAIRMAN BONE: Maybe we could come back

to that in the next topic about the treatment of the

underlying disorder. I

topic but maybe we could

points about concomitant

Does anybody

think it’s a very important

try to finish off the other

treaetments.

advocate use of thiazides in

these patients? Some of the people at this table have

advocated in their writing, but as an element in

clinical trials, does anyone here think that use of

thiazides -- I mean, it’s certainly something we do in

individual clinical practice but is that something we

would advocate in a clinical trial since control of

calceria is not an indicated use of thiazide

diuretics?

I think it would pose a significant

regulatory issue about having a second experimental
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same study.

DR. MOLITCH: Would you eliminate it as a

medication if that patient was taking it

for hypertension, for example?

CHAIRMAN BONE: No, probably you would not

exclude patients who were taking it for an indication,

but would you require everybody to take it as part of

the study? No, doesn’t seem to be any voice for that.

One of the things we’re asked about here

is Vitamin C. Do people have views on the subject of

incuding Vitamin C as a concomitant treatment in the

background?

that we not

DR. RAISZ: I like scurvy.

CHAIRMAN BONE: Dr. Raisz has advocated

include patients with underlying loss of

scurvy. And I know the trial plans are being revised

all over the world now.

my further comment about -- obviously

this must have been included because somebody had made

a suggestion

for more than

C in studies?

(202)234-4433

somewhere.

recommended

Roger.

Is there any advocacy here

daily allowances of Vitamin
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DR. ILLINGWORTH : I would just comment

that there should be some upper limit of Vitamin C

intake so you don’t potentially promote oxylated

kidney stones.

CHAIRMAN BONE: All right, so there might

be a limit on the Vitamin C intake but nobody here is

advocating that that be part of a background treatment

beyond what’s in a multi-vitamin maybe, or something

like that.

Okay. Well, progressing nicely, we’re on

the -- you know what we did? I apologize here. I

have skipped the point where Dr. New’s comment was

most pertinent and that is as a steroid regimen.

DR. MOLITCH: I think you missed something

in the last group, also. I didn’t see it before we

were done.

CHAIRMAN BONE: Sorry?

DR. MOLITCH: I think we sort of skipped

over something on concomitant treatments as long as

we’re still

(2o2) 234-4433

there --

CHAIRMAN BONE: Yes, please.

DR. MOLITCH: -- and that’s the gonadal
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hormone replacement -- what to do about that.

CHAIRMAN BONE: That could be included

there. I was thinking that as an underlying disorders

but that’s a great point. We’ve had a lot of comments

about this and there were a number of people who felt

that post-menopausal women generally benefit from

estrogen replacement, as we know well from the

treatment of post-menopausal osteoporosis.

And it was suggested I think, that

estrogen replacement

menopausal women in a

this? It has virtues

therapy be offered to post-

trial. How do people feel about

and it has complexities in terms

of being a confounder. Dr. Raisz.

DR. RAISZ : I think there are two --

again, separating the preventions from the

therapeutic. In the prevention mode I don’t think

that it would be necessary or appropriate to compare

estrogen with estrogen plus another anti-resorptive.

And I think there are enough people who

want to take an anti-resorptive and don’t want to take

estrogen, and there are enough non-estrogen-deficient

patients on glucocorticoids so that a global, anti-

NEAL R.GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross,com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

2C

21

22
-.

resorptive, preventive study should

estrogen as a concomitant treatment at
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menopausal established glucocorticoid

that could be put in. But even there we
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not require

all.

severe, post -

osteoporosis

have a lot of

patients who either shouldn’t

and we need to have treatment

CHAIRW BONE:

or won’t take

for them.

Other views

subject? Okay, so that’s the pure case.

exclude a woman who was post-menopausal and

estrogen,

on that

Would YOU

wanted to

take

kind

estrogen from the trial, or would YOU leave that

of up to the sponsor in their trial design

whether they wanted to balance their treatment control

group? Or would youjust leave it out all together?

DR. RAISZ: I think I’d leave it up to the

sponsor. But it’s going to make their life tougher.

CHAIRMAN BONE: Well, they’re tough. We

know the sponsors are tough folks.

DR. MOLITCH: Depending upon the

underlying condition, hypogonadism in the male may be

a significant proportion of COPD patients, for

example, if they’re included. And so you may actually
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re hypogonadal

ugonadal then

I think it’s enough of a confounding issue

that it has to be either stratified for or eliminated

out of the patient population.

CHAIRMAN BONE: So in men who have not

undergone orchidectomy or some men with very low

sextory levels, and some men with sort of lowish

sextory levels, and how are you going to decide -- at

what point

hypogonadal

category?

are you going to say that somebody is

enough that they would fall into that

DR. MOLITCH: It certainly

difficult but you’re right -- as Eric pointed

can be

out, we

can see men with testosterones in the low/normal range

-- 300, 350, 400, and that type -- and YOU can also

talk to them about other sexual history and make a

decision like you might otherwise do ordinarily,

clinically.

CHAIRMAN BONE: Dr. Luckert andDr. Owoll.

DR. LUCKERT: I think I’m not clear,
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tbough. A patient with established osteoporosis if

we’re not going to use, what’s going to be the control

group ?

I think we said that we would not feel

comfortable having a placebo group in a patient with

osteoporosis who was starting on steroids -- who had

been on steroids for a long period of time and had

established osteoporosis.

Taht we wouldn’t be comfortable having a

placebo and an anti-resorptive agent group. From an

ethical standpoint.

cHAIRMAN BONE: We have -- the interesting

problem is with raising an ethical issue

we need to have a positive control for

in which there’s no approved drug.

about whether

an indication

DR. LUCKERT: But none of us would allow

that patient to just go out -- I mean --

CHAIW BONE: I think it’s been

suggested that if that patient had estrogen deficiency

those patients would be offered hormone replacement.

In the treatment, I think that was Dr. Raisz’s

suggestion and others sort of were in sympathy with
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that.

Is that right?

DR. FUECSZ: That’s what I thought. I

think the testosterone issue -- and I agree with Eruic

very much -- is much more complex. Just a

parenthetical remark. We have tried to find out

whether the modestly low levels of testosterone in

older men, have in fact an adverse effect on bone

turnover.

slight

modest

And we have very iffy data. There’s a

suggestion that bone turnover increases with

productions in testosterone, but it’s not very

consistent and I think that’s the experience of others

in this field. so it’s not a clear on the

testosterone.

MR. MARcus : The Indiana group has

actually shown that circulating estrogens are far more

important for bone remodeling

endogenous androgens.

DR. IUIISZ: But

estrogen to the men --

rates in older men than

you could argue giving

MR. MARCUS: That’s right.
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CHAIRMAN BONE: I guess one question

that’s vague then is, if we’re thinking that post-

menopausal women who already have osteoporosis --

established osteoporosis -- particularly with

fractures using the WHO’S type of definition of

established osteoporosis -- if they were to be

offered estrogen, would they be required to take it to

be in the study? Or what if somebody refused?

Comments?

DR. ORWOLL: I think the appropriate way

to handle the post-menopausal estrogen replacement

well as the serum testosterone one would be simply

as

to

stratify and

testosterone

randomize --

randomize on those

at the beginning

bases. So measure

of the study and

CHAIRMAN BONE: -- testosterone placement?

DR. ORWOLL: I think you could put that

into several groups. YOU could put

low, gray zone, and clearly normal.

randomize on the basis of presence or

menopausal estrogen therapy as well.

CHAIRMAN BONE: I think

NEALR. GROSS

it into clearly

And YOU could

absense of post-

that people who

COURT REPORTERS AND TRANSCRIBERS
1323 RHODElSlAND AVE., N.W.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

178

are designing clinical trials for registration

purposes use the term “stratify” to mean having a

sufficient -- separate stratum that can be separately

analyzed. And maybe what you’re talking about is

balancing so that -- is that right?

DR. ORWOLL: Both .

CHAIRMAN BONE: Okay. Further comments on

the --

DR. NEW: May I just comment on what Eric

just said? The level of testosterone you’re observing

may depend on the degree of glucocorticoid activity in

that patient.

said you had

testosterone

evaluate some

So that for instance, Larry, when YOU

men who had normal serum levels of

with osteoporosis, you would have to

parameter of glucocorticoid activity to

see if those differences were owed to that.

DR.

at the moment.

what the levels

also don’t know

RAISZ : It would be nice if we could

It’s not only true that we don’t know

are over time in these patients, we

what the sensitivity of the relevant

cells -- that is, the osteoblasts and presumably the

osteoclast lineage -- are.
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I’m sure that varies. I mean, we see in

different mice you see enormous differences in

glucocorticoid response -- in hematopoetic system, at

least . so I’m sure there’ s differences in

sensitivity. But you just have to get a lot of

patients and hope that your randomization will cover

that.

CHAIRMAN BONE: Okay. Well, let’s turn

now to the steroid regimens which I -- oh, excuse me.

Dr. Hirsch.

DR. HIRSCH : One last before you -- I

don’t think in any of these you would want to set up

some sort of regimen which precludes the action of the

local institutional review board.

In other words, I can foresee a situation

in which a certain protocol is set up which we deem to

be advisable here, and this is brought to the local

IRB in the guise of saying, well you know, this is a

study. We can only do this if this is an approvable

item.

We don’t want to ever be in that

situation. So I think what we want to say perhaps, is
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that maybe the admissible control group is what is the

usual practice or what the IRB recommends for this

situation, and now the drug is or isn’t added.

In other words, we have to have some

leeway with this thing or may not having the

absolutely ideal, scientific study but paying some

attentoin to what the ordinary level of practice is,

which were I an IRB member that’s the only kind of

study I would find permissible.

That is, treat them the best way you know

how -- that’s the control group -- now the best way

you know how plus this new item. So we’re never in a

situation of forcing an investigator IRB into

something that they deem possibly a lesser treatment.

CHAIRMAN BONE:

we’re trying to do is give

than trying to write the

Point taken. I think what

some thoughts here rather

protocol. One of the

problems that a sponsor will have is that they will,

in consultation with the agency and their

investigators, come up with a protocol they think is

reasonable, and there’s a limit to how much one site

can differ, and there may be a situation where that

NEAL R.GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODEISLANDAVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
-—

181

site just may not be able to participate.

But they may have some latitude as well.

I mean, I don’t think we’re going to try and decide

that for the agency or the sponsor at the moment.

MR. MARCUS: To put myself in the position

of a potential sponsor for a moment, the power

ramifications of having a positive control, are of

course, substantial, and would mean

thousands more than might be necessary

recruitment of

if you just had

a placebo control.

I’m sort of

agency would consider

curious as to whether the

equivalency studies to be

acceptable for registration; that is, to show that not

necessarily that drug X has an additive effect to

imposing estrogen and androgen, but that it is as good

as .

CHAIRMAN BONE: But at the moment there’s

no comparator drug. There’s no drug that is approved

for corticosteroid-induced osteoporosis. So they

can’t. As far as I know the agency doesn’t in

principle, object to positive controls trial against

an established, approved drug. But they’ve got a
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problem now.

MR. MARCUS: It would have to be approved

for that indication.

CHAIRMAN BONE: I would think, wouldn’t

it? Dr. Sobel.

DR. SOBEL : This is very complex, going

back just a moment on the interactions of drugs. I

would say, as one of the themes that we hav to keep in

mind is, what is standard of care? And standafd of

care may indeed be, for a post-menopausal women, to

give estrogen. There is no standard of care as far as

I know in regard to androgens. That’s a completely

open area.

As was mentioned with regard to diazide,

if it’s given for hypertension that’s part of the

stnadard of care and it’s a different issue then

you’re going to use it as a concomitant therapy.

if

so

I just wanted to say that; that there’s a different

approach to standard of care and to adding new ideas

in regard to androgen replacement.

Now , in regard to the question here as an

equivalency trial, I think Henry, you’ ve said it
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right : equivalent to what.? I mean, we don’t have an

approval for corticosteroid-induced osteoporosis. So

that’s a very knotty thing to get at.

But I just wnated to mention about the

other, also. The theme of what is considered another

drug and what is considered the standard of care is a

big theme here.

CHAIW BONE: I think some of the

concomitant treatment here would not strictly

speaking, be a positive control, but it’s more of a

uniform background. And

DR. SOBEL :

different.

that’s a little different.

Yes, that’s a little

CHAIRMAN BONE: Yes, Dr. Raisz.

DR. RAISZ: Your suggestion, which I agree

with, that women who refuse to take estrogen would be

included in the trial, plus the pre-menopausal women

who would be in the trial, plus the men who would be

in the trial, would permit a conclusion about the

efficacy of a drug -- an anti-resorptive, let us saY

-- that would be adequate. Becuse that heterogeneous

population would all have to be studied.
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Now , it might not be that the women who

are post-menopausal on calcium, Vitamin D, and

estrogen, wouild show a spectacular repsonse to an

added, let’s say bisphosphonate.

But there is a little bit of evidence, it

isn’t much good, that there is some additive effect.

And so I think you would still get the information

required by having that sort of broad sweep approach

to therapy.

CHAIRMAN BONE: Thank you. All right.

We’ve been kind of dealing with all these issues to a

certain extent. Probably at this point I’d like to go

back and discuss a little bit about the steroid

regimens which I unfortuantely went right by, and then

come back and clean up whatever else we have to say

about interactions between

And then we can

the treatments.

-- we’ve already discussed

prevention and treatment

extensively, so we could then

we’ve finished reman numeral I

distinctions very

break for lunch after

So let’s talk a little bit about -- we did

mention that there are a number of different disorders
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that we thought should be studied. At least several

disorders -- not all disorders -- but severael

disorders should be studied. And we didn’t want to

study necessarily, disorders which were going to be

outrageously confounded by the pathophysiology of the

disease.

What do we think about

steroid regimens? Is that implicit

various possible

in the disorders

that we want to study, or uo we want to look at high

and low steroid doses or some other regimens --

variables in the regimens?

Again, Dr. Raisz.

DR. RAISZ : I go for a relative low

cutoff . I think five milligrams per day and above --

even though a lot of people don’t lose bone on five

milligrams per day, some do -- would be a perfectly

reasonable cutoff.

I think you should not include the people

who are getting pulse dose medrol. I think QOD is

okay. We’ve seen abnormalities in patients who are

taking steroids every other day, fairly often. And

Ithink that the study couldn’t be done if you add
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mixed inhalation steroids. You wouldn’t be able to

get decent data.

So anything above five milligrams, an

average per day and include

broadest possible construct,

the QODS would be the

and I’m for it. On the

basis that you need to get patients.

CHAIRMAN BONE: If a sponsor wanted to

make the threshold

something like that,

you’re concerned?

seven-and-a-half milligrams or

that’s still acceptable as far as

DR. RAISZ: Sure.

CHAIRMAN BONE: Dr. Molitch is also

nodding his

views about

studied? To

head. Are there other

the steroid regimens

a certain extent this is

diseases obviously.

Dr. Sobel .

DR. SOBEL :

considerations. Do yOU

your patient population

people who have

that should be

predicted by the

I’m just thinking of power

feel you would want to enrich

with higher doses to achieve

a better chance of demonstrating differences in

fractures? I just want to -- about mountains of
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patients -- or do you have a different curve in your

mind as far as fracture incidents and those that taper

rapidly after a certain level?

DR. RAISZ: The epidemiology studies are

all over the place. Some of them show there’s no dose

relations or total dose, cumulative dose -- not dose

per day. Other suggest that seven-and-a-half

milligrams is a cutoff. But I don’t think we know

enough to make that decision.

CHAIRMAN BONE: If we’re talking about

comparative with low doses as the minimum, do we need

to include higher doses specifically or should we just

sort of take that as it comes?

DR. LUCKERT: I think take it as it comes.

DR. RAISZ: You mean set a maximum?

CHAIRMAN BONE: No, I mean do we need to

have information specifically about patients who are

on high doses of steroids for a period of time?

Particularly. No? Doesn’t seem to be any enthusiasm.

I’m just asking. Dr. New.

DR. NEW: I must say that this confuses

a lot. You mean five milligrams of prednisone?

me

Is
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that what you mean, Larry? Supposing five milligrams

of prednisone is given to a patient and you measure

the free cortisone in the urine and it’s suppressed.

It means it’s not a factor.

DR. RAISZ: Well, I’m not sure. You give

that five miligrams of prednisone on top of a non-

suppressed individual who had put out a fair amount of

steroid at 4 a.m. with the morning ACTH surge, and you

add it to the total amount of glucocorticoid affecting

the cells of that individual at the various sites, and

you get bone loss.

And we think that may be what happens.

That their stomach -- because they come after the

morning secretory burst. I don’t know that. So I

don’t think you can say that failure to suppress is a

--

DR. NEW: In other words, is the threshold

for bone loss different from the threshold

pituitary suppression? And is there information

that?

CHAIW BONE: Dr. Luckert.

DR. LUCKERT: I don’t knwo
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specific information. We know that you know as little

as two-and-a-half milligrams of prednisone given

least at night, will suppress osteocalcin levels.

if you take very -- and you ask what that means

at

so

in

terms of total effects on bones -- I think we do see

people on very low doses of prednisone that lose bone.

And I’ve had the same assumption that

Larry expressed; that this is a summing effect, an

adding effect, that maybe the people who don’t

suppress their ACTH, you know,

worse off, you know, than a

suppressed at about that same

variability in that, also.

five milligrams, may be

person whose ACTH is

does. I think there’s

DR. NEW: Well, that brings up what Jules

raised earlier, is, is it the glucocorticoid that’s

doing it? I mean, if you can’t see a suppression of

ACTH or a suppression of cortisone secretion, and then

you’re attributing bone loss to the glucocorticoid, is

that illogical?

DR. LUCKERT: I don’t know.

DR. RAISZ: If it’s extra glucocorticoid;

taht was the concept we had. We are right out at the
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end of the gangplank and would like to come back into

the boat at this point because it’s really way beyond

what we know.

CHAIRMAN

to say that there

BONE : I think it would be fair

is some evidence for skeletal

effects of glucocorticoids at doses below those which

are normally regarded as suppressive of the pituitary

adrenal axis.

Nowr whether there would be a test of the

pituitary adrenal axis that you could devise which

might see some very subtle modulation of the area

under the ACTH curve or something like that, we simply

don’t know. But we do have some evidence, limited, of

modes effects -- not major -- at very low doses of

glucocorticoid steroids.

So I think that, if I understand this

correctly, people don’t disagree with Dr. Raisz’s

suggestion that probably isn’t any point in going

lower than five milligrams in a trial, that if

somebody wanted to set the entry criteria a little

higher nobody would object very much.

And there’s no view here that we needed to
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specially study very high doses because that’s such a

limited part of clinical practice. And we’re mostly

talking about medium doses when we run into trouble.

Is that -- Dr. Molitch.

DR. MOLITCH: No, I agree, but if you

start at seven-and-a-half and higher you can make the

assumption that probably well over 95 or 98 percent of

the people will indeed, be suppressed, without having

to test them.

And as Dr. Raisz mentioned, that you

really start to see much more bone effects at that

higher dose. And clearly there are some people at

five where you see almost no effects on bone. so why

not not -- so you’ll get a better effect and I don’t

think you’re gonig to lose a lot of patients by

starting at a slightly higher dose where you clearly

will have more bone effect.

CHAIRMAN BONE: But

range that the committee would

reasonable --

MR. MARCUS: Larry,

would exclude people who were

that’s all kind of the

regard as a sort of a

did you mean

going to be

that you

possibly
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getting bursts, or that you just didn’t see a reason

to study that as a phenomenon?

DR. RAISZ: If they’re getting bursts on

top of a daily dose I wouldn’t exclude them, but

bursts alone -- in other words, the medrol technique -

would not be the one to study, because the evidence

is that it doesn’t cause bone loss.

CHAIRMAN BONE: This would be the kind of

person with a seasonal allergic problem who gets

treated maybe two or three or four times a year but is

off treatment for months in between.

DR. RAISZ: That sort of patient.

CHAIRMAN BONE: You would not include

them?

DR. RAISZ: No.

CHAIRMAN BONE: But if somebody had

maintenance treament for their asthma and got a big

dose when they were in the emergency room, then that’s

different. You would include those. Okay.

Well, we did very well on that. If we can

return to the subject of interactions between

treatments of underlying disorders and osteoporosis,
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and I -- we have talked a little bit about the dose of

steroids and the underlying disorders themselves and

how they might affect the osteoporosis.

background,

don’t think

further the

menopausal

We talked about what we think the sort of

concomitant treatments ought to be. So I

we’re being asked at this point to discuss

question of hormone replacement in post-

women, but we’ re talking about the

additional treatment of these underlying diseases.

Some of the patients who have disorders

treated with glucocorticoid steroids receive other

immunosuppressive drugs. Some of these patients may

have a number of other treatment modalities, and we’ve

got the confounding effect here of the direct effect

of the glucocorticoid treatment on the underlying

disease and how this might interact with our

assessment of the patient’s response in osteoporosis.

And there may be other dimensions to this question as

well .

so I’d be very interested

committee’s comments on this question of

treatment of the underlying disease interacts
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osteoporosis and might be a factor in studying these

patients.

Dr. Luckert.

DR. LUCKERT: There’s good

controlling inflammation does decrease

in rheumatoid arthritis and other

diseases. So when you give the steroid

evidence that

the bone loss

inflammatory

to control the

disease you would tend to see a.slide in bone loss and

this could look as if an augmented effect of a drug,

I suppose.

But when you look at what happens over a

year’s period of time, most patients with rheumatoid

arthritis on significant doses of steroids do lose

bone in spite of the fact that their inflammatory

response is controlled.

So I think that although it’s a

theoretical possibility that just controlling

inflammatory response itself would have such a great

effect that it can make treatment look better -- with

another drug, look better than it is. I don’t think

that that in practicality would probably --

CHAIRMAN BONE: Would that be adequately
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dealt with by the presence of a randomized a control

group ?

DR. LUCKERT: I don’t think so.

CHAIRMAN BONE: So you don’t think there’s

a special -- you can’t think of an example where

there’s some special interaction or something like

that, that would make this any more complicated than

to do something where you have a control group and

that effect shuold be taken into account with adequate

sample size?

DR. LUCKERT: I would think so.

CHAIRMAN BONE: Dr. Otwol 1, then Dr.

Raisz .

DR. ORWOLL: The other side of the coin

is, would the osteoporotic -- would the drug being

used for skeletal indication have an impact on the

underlying disease? So bisphosphonase has been

reported, for instance, to change

in the inflammatory situations.

Certainly sex

immunological responses and there

cytokine production

steroids change

may be a variety of

other drugs coming up -- cafexins, for instance --
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that could alter inflammatory responses. That may be

an added complication interpreted in trials.

I’m not sure whether you would change the

design but it might make things a little more

difficult.

CHAIRMAN BONE: So how would you approach

that ? I mean, is this something where just having a

low, randomized study is going to be adequate? Or do

you think anything more is required to address that

issue?

DR. ORWOLL : At first blush I would

suggest that you have not only skeletal endpoints but

also inflammatory endpoints or disease endpoints so

that at least you could deteect the effect of a drug.

And if it was there then you’d probably need

additional, separate studies to figure that out.

CHAIRMAN BONE: Well, let’s say you had an

anti-inflammtory effect from Ostafix and you had an

improvement in your skeletal endpoint.

DR. ORWOLL: Then if you also had disease

endpoints or inflammation endpoints that were

different than in the placebo group, you could make
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the inference that maybe there was an interaction.

But I don’t see in the design of this study how you

could figure that out. You would need additional

trials to try and track that down.

CHAIRMAN BONE: Well, that would be

informative, but would it affect the ability to

register the drug?

DR. ORWOLL: Yes .

CHAIRMAN BONE: So that would be for

interest and maybe if you saw otherwise difficult to

explain results within your study, subgroups that

didn’t seem to be responding in the same way, you

might want to have that information to sort of probe

your data.

But you’re not suggesting that that would

affect the judgment or the outcome?

DR. ORWOLL: No.

DR. RAISZ: It might. If this really was

an anti-inflammatory the doctors who are taking care

of these patients are going to be changing their group

corticoid regimens in response to their clinical

state.
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And after in fact, you saw a trend for

decreasing glucocorticoid therapy in the patients who

got drug X, you wouldn’t be sure whether it was its

anti-inflammatory effect that was allowing lower

glucocorticoid doses which then resulted in better

bone.

That’s pretty remote but it is something

that you have to be aware of.

CHAIRMAN BONE: I think where we think

about conceivable, hypothetical --

DR. RAISZ: I’m sure that the average drug

company can deal with that very well. There is a

problem with NSAIDS. I don’t know what to do about

that . That’s a concern of mine, and just based

entirely on speculation. We know that prostaglandins

are involved in bone remodeling normally in some way.

Certainly, the animal studies are convincing.

Does inhibition of prostaglandin

production have an adverse effect on the remodeling of

the normal individual of the glucocorticoid-treated

individual? I don’t see how you could, in the kinds

of populatoins we’re talking about, proscribe NSAIDS.
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But I think it would be very important to monitor

their use and see if that has any interaction with the

drug.

CHAIRMAN BONE: I mean, every trial

requires a recording of concomitant medications at

every visit. So this would be readily accessible data

to look for that kind of thing in any well-conducted

trial .

Other comments on interactions

treatment? Either the drug treatment

interactions of the effects of treatment?

Do we feel that we’ve discussed

with the

or these

the issue

of distinction between prevention, treatment, and sort

of that kind of intermediate idea of stabilization, or

whatever the right term might be developed, that -- we

have covered that topic?

If so, at 12:20 we will adjourn for lunch,

returning at 1:15.

(Whereupon, a brief luncheon recess was

taken at 12:20 p.m.)

(202) 234-4433
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1 A-F-T-E-R-N-O-O-N S-E-S-S-I-O-N

2 (1:17 p.m.)

3 CHAIRMAN BONE: If all of the members of

4 the Committee will please be seated? Thank you very

5 much. We’re resuming the 70th, I believe it is, yes,

6 70th, meeting of this Advisory Committee and

7 continuing with the discussion of evaluation of drugs

8 II for the indication of corticosteroid-induced

9 osteoporosis.

10 We completed the first section and

11 pre-prandial part of this meeting discussing

12 populations and conditions to be studied. And we’re

13 going to go ahead now in the post-prandial section to

14 II discuss some points about how we’re going to evaluate

15 these drugs and their direct effects.

16 II The first topic we’ve been asked to

17 address this afternoon is the effects of

18 anti-osteoporotic drugs on bone mineral and remodeling

19 in corticosteroid-induced osteoporosis. And the

20 II second point is the evaluation of bone quality in

21 preclinical and clinical studies.

22 I think it’s clear that this discussion of
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these two points will overlap

And so we won’t try to be

sticking to one or the other of
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to a consider extent.

overly precise about

those two topics. But

I would like, taking those two together, to try to

stay to those topics, rather than getting on into the

later subjects for the time

We have heard

effects of corticosteroid

being.

this morning about the

drugs on bone mineral

metabolism and on bone remodeling. And I guess we’re

being asked to discuss how various drugs might

interact here.

We’ve heard a lot about anti-resorptive

drugs, but certainly the universe of drugs that have

been proposed for the treatment of

corticosteroid-induced osteoporosis is much wider.

We have all read about studies where

vitamin D or various of its metabolizes have been

used, for example. We have heard about the use of sex

steroids, and we have heard about a variety of

non-hormonal anti-resorptive agents.

And we are all aware that calcitonin has

been studied. And we’re aware that eventually people
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will study anabolic or stimulator agents; for

example, parathyroid hormone, which has been

mentioned.

So I think what’s meant to occur at this

point is some discussion about how these different

agents might be expected to particularly act in

corticosteroid osteoporosis and also how we would

evaluate those effects.

I wonder if I have a volunteer for someone

to issue an opening remark. I think Dr. Raisz would

probably be the ideal person to open this discussion.

DR. RAISZ: Usually I am chomping at the

bit for this sort of thing. This is a very difficult

question. I guess

ask is: Is there

which make any drug

from other forms of

the first question you’ve got to

something about glucocorticoids

likely to have

osteoporosis?

And the main thing I

a different effect

think is that the

glucocorticoid patients if they didn’t have inhibition

of bone formation might have osteomalacia. That is to

say, they are likely to be calcium and

phosphorous -deficient.
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And we didn’t mention phosphorous up to

now, did we? Phosphaturia is a common effect of

glucocorticoids. And low phosphate levels are

commonly encountered in our patients. Maybe they’re

due to secondary hypoparathyroidism, but I believe

there’s a separate mechanism.

So you’ve got a series of patients in whom

the sensitivity to a mineralization defect is greater

than it would be in the ordinary osteoporotic or

osteogenic patient. So I think that’s the first

consideration.

On the plus side, if it’s really true --

and I think the data are pretty good -- that the

structural abnormalities, the loss of template is

less, then you’ve got a kind of patient in whom you

might expect a greater response to a formative agent

than you would in the typical osteoporotic, where lots

of loss of continuity and holes in the bone were

present.

I think those are the biggest differences

I can think of offhand.

CHAIRMAN BONE: Dr. Raisz, you told us a
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few minutes ago that we shouldn’t treat this potential

mineralization defect by giving unusual amounts of

vitamin D or calcium. And Dr. Lukert told us the same

thing. So what are we going to do about that?

DR. RAISZ: I think at this point adequacy

of calcium, phosphorous, and vitamin D, and an agent

that doesn’t impair mineralization are the right

combination.

So just, for example, while there are some

data showing that alendronate is anti-osteoporotic in

glucocorticoid-treated patients, I’d be particularly

concerned about the long-range effect of that drug in

large doses on mineralization.

Now , it’s given two weeks out of three

months and, therefore,

effect, but those are the

to have in thinking about

probably won’t have that

kind

this

of concerns you ought

down the line.

CHAIRMAN BONE: Dr. Lukert.?

DR. LUKERT : Just a comment on the

possible calcification effects. I think it’s

important to remember that not all of the calcium

transport defect is overcome by giving calcitriol.
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This has been shown both in in vitro preparations with

duodenal segments and also with absorption studies in

vivo that at least 25 percent of the absorptive defect

that you see with glucocorticoid is not overcome by

giving the active metabolize of vitamin D. So I think

that there is a potential for calcification defect.

We know that glucocorticoids affect

transport across membranes, but I think it would be

wrong to assume that vitamin D would correct that

necessarily.

CHAIRMAN BONE: At least not correct it

entirely.

DR. LUKERT: Entirely.

CHAIRMAN BONE: Your estimate was maybe 25

percent would not be corrected?

DR. LUKERT: That roughly has been found

to be in in vivo studies.

CHAIRMAN BONE: Dr. Hirsch?

DR. HIRSCH: I am a little puzzled by the

statements of the two

hand, -- correct me

you’ re saying is

experts now because, on the one

if I’m wrong -- 1 think what

that the mechanism of the
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glucocorticoid-induced osteoporosis is very complex.

It involves a lot of systems. We don’t understand as

much about this sort of thing as we would like.

On the other hand, you sort of readily

espouse the notion that it’s perfectly okay to use

bone mineralization data as an estimate of fractures.

And I would have thought quite the reverse.

We’re entering a new and untried arena by

your

feel

the

own preamble statements.

we know enough about this

On what basis do you

to have any notion of

relationship of bone mineralization data to

fracture in this arena? So maybe you can redo your

preamble sort of pushing me down here, tell me why I’m

wrong.

DR. LUKERT : I think there are some

reasons why. Larry showed that

loss of connectivity with

you don’t have

the steroid-

osteoporosis as you do with postmenopausal.

think that from what we know, you would predict

favorable response to treatment.

as much

induced

So I

a more

Now , we don’t know if that bone is more

fragile in postmenopausal or in gluco osteoporosis.
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We don’t really have good -- I’m not aware of good

data in that area, information.

So I think that, just given what we know,

you would not expect there to be that bone’s any more

fragile looking at the architecture of the bone.

DR. MARcus : I think these are caveats

that would mandate accompanying any trial with, if not

in everybody, at least a cohort study in which bone

mass measurements are accompanied by some iliac crest

biopsies, where one really could do a quantitative

measurement of trabecular connectivity, mineralization

of the matrix, et cetera.

There are good techniques for all of the

above. Certainly the alendronate studies and the

raloxifene studies, for example, all had a part of the

package that was ultimately presented to FDA, were

good biopsy data.

I think that that would be

of the sort of caveats or cautionary

Raisz and Lukert have given.

the consequence

notes that Drs.

CHAIRMAN BONE: Dr. Raisz?

DR. RAISZ : To pursue that, there are
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certain known reasons why bone density can be

dissociated from fracture risk. And the best example

we have is fluoride.

In that situation, we

things going on. One is irregular

have at least

architecture,

the other is a change in the crystal structure of

two

and

the

bone, which we don’t understand fully but apparently

makes it more brittle.

Another reason is big holes in the bone,

which you can’t fill in because there’s no template.

A third reason would be impairment of

mineralization, which also occurs with fluoride, by

the way, osteomalacia. All of those things can be

assessed to some degree in human experimental studies

with bone biopsies.

And that brings up a new question as to

whether or not -- I don’t see how you can require bone

biopsies in that preventive study. I think it would

be a lot to ask. I think it would be difficult in a

six-month study to know how to interpret it. But yOU

might suggest strongyl that long-term studies with any

new therapy for glucocorticoids include biopsy proof
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of skeletal integrity, mineralization, and so on.

CHAIRMAN BONE : I think the suggestion was

even a preventive study would probably run a year, I

think. Wasn’t it?

DR. RAISZ: A year. I’m sorry. But even

a year, to get people in the preventive mode to have

two biopsies because they really want one at the

beginning and the end in large numbers might be --

CHAIRMAN BONE: You might settle for a

biopsy at the end as a compromise in --

DR. RAISZ: In a select group, yes.

CHAIRMAN BONE: -- and see if you had

mineralization defect, woven bone, or other

architectural change. You know, Dr. Turner will

correct me if I make a mistake. This is a preamble to

asking him to comment.

If I understand what little engineering I

understand correctly, the quality of the bone

substance or any substance, how it’s arranged and how

much

will

there is of it are the three main things that

determine strength.

And so the reliability of mass or density
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as a measurement or predictor of strength depends on

the arrangement of the substance being unimpaired and

the quality of the substance being unimpaired.

Is that a fair statement?

DR. TURNER: That is a fair statement. In

the two

effects

there’s

questions that we have put forward here, the

of the drugs on bone mineral and remodeling,

a wide variety of effects we might expect, say

take a class of drugs like bisphosphonates. Modeling

would be suppressed, and we would be in a low

remodeling state.

Take a class of drugs like a parathyroid

hormone, parathyroid hormone analogs. The modeling

would be very high. But what I think is important is

to go to the second question.

-- we don’t

but

are

may

what we

The variance

know whether

in bone remodeling may not be

that’s critically important,

do know is if the

impaired, if the quality

be subsequent problems

biomechanics of the bone

is impaired, then there

in the efficacy of the

drug.

And fluoride treatment is a very good
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example of a situation in which the bone mass was

enhanced and is enhanced in clinical trials. Yet, the

fracture efficacy is not consistently demonstrated.

And that reflects organization and mineralization of

the tissue but not necessarily the mass.

Yet, studies in animals, biomechanical

evaluation in animals, do bear those types of

information. And if the proper studies are done

preclinical, I think we can overcome a lot of the

concerns that might later in the clinical studies --

at least we can more strongly substantiate the

connection between bone mass and fracture prevention

in a clinical trial.

So previously with the postmenopausal

osteoporosis guidelines, there were requirements of

biomechanical testing in two species of animals. And

I see those as being very reasonable for us to

consider currently, and the only difference being we

need to seek out an animal model, rather than a

hypogonadal animal model, but an animal model that

responds to some type of steroid access and responds

in a way that mimics the clinical situation.
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CHAIRMAN BONE : Let me just before I turn

to my friend Dr. Marcus remind everybody here of a

point that Dr. Turner alluded to but which I think is

pertinent here.

We had a big issue in 1993 and 1994, when

we were discussing the current guidelines for the

registration of drugs for postmenopausal osteoporosis.

It had to do with whether you could adequately assess

efficacy by clinical trials using bone density

measurements as an endpoint, as the primary endpoint.

One school of thought was that this would

be just fine. The other school of thought was that

you really don’t know anything if you don’t know about

fracture rate because there were imponderables.

After a great

issue was resolved in the

kind of become the center

deal of discussion, the

following way,

position around

which has

the world

amongst various regulatory authorities. And it’s kind

of some are a little bit one way or the other from

this, but it’s kind of the center position. And it

goes like this.

If a drug doesn’t show any adverse effect
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1 studies, which would include

histology and biomechanical testing as the primary

things that are looked at, -- and by “histology” here,

we mean a special kind

formation and resorption

then a drug could be

of histology,

can actually be

where bone

measured --

initially registered for

osteoporosis based on bone density.

The concept behind this was exactly the

principle that Dr. Turner and I have just been talking

about, which was that if you have more of something

and it’s just as good as when you had less of it, then

it would be stronger, to put it simply.

The belt and suspenders approach, however,

was applied here in that for postmenopausal

osteoporosis, drugs which weren’t estrogens were

required to demonstrate at least a favorable trend in

ongoing fracture prevention trials and to ultimately

show a reduction in the rate of patients with new

fractures over a period of about five years.

analysis at

And members

(202) 234-4433

A favorable trend, however, at the interim

the time of registration was accepted.

of the Committee have had the opportunity
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to review these guidelines because they were once

again distributed.

I think here we are talking about for the

most part drugs which will have completed that

registration process. so they will

preclinical testing of the kind described

in a corticosteroid-related model and will

any fracture efficacy in clinical trials.

So that’s what Dr. Turner was

to . I just wanted to take this opportunity

have had

in but not

have shown

referring

to clarify

that for people in the audience who might not

specifically know the ins and outs of this.

Dr. Marcus?

DR. MARcus :

segue into what I have to

I’m sorry for the delay.

No. That is a very good

address because, although I

think that use of bone density measurements in

certainly in a preventative mode a reasonable

surrogate, reasonable endpoint in itself, one needs to

remember something about the technique of bone density

measurement that may, in fact, be altered to some

degree with steroids.

We know or we think we know that
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corticosteroids result in a shift of the

differentiation of osteoblast precursors when the

marrow stroma pool more toward adipocytes than towards

bone cells. So it’s osteoblasts.

frequently observed that biopsies

And it is certainly

of patients who are

on corticosteroids have an exuberance of adiposity.

And pathologists will say more than what would

ordinarily be expected.

CHAIRMAN BONE : Does exuberance

adiposity mean lots of marrow fat?

DR. MARCUS: Yes.

CHAIRMAN BONE: Thank you.

DR. MARCUS: The problem is certainly

of

you

could not then legitimately use any single energy bone

density technique. So using as your clinical trial

single energy QCT for assessing marrow BMD would be

immediately invalidated because it could not

distinguish at more fat from less bone.

What troubles me a little -- and I don’t

have the answer to the question, but I have seen in

the last few years papers from Chris Cann, among other

people, showing that at certain degrees of adiposity,
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there is also some degree of confounding, even of dual

energy techniques, by dexa, in fact.

I don’t know whether the degree of

adiposity that would develop with

sufficient to cause a confound,

corticosteroids is

but I think that

anybody who is going to embark on a study in which

dexa is going to be used as the measure of bone

density in the spine, in particular, needs to at least

check that out and validate the accuracy of the

technique.

And 1’11 reiterate no single energy

technique is valid, should be ever used in this

setting.

CHAIRMAN BONE: And how would you validate

the dual energy technique?

DR. MARCUS: I’m not sure. I think that’s

a question that’s better left for people like peter

Steiger or others who are really mavens in that field.

CHAIRMAN BONE: Conceivably one way to

look at it would be in an animal study, where you have

the opportunity of looking at ash weight versus

measured density or something.
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MARCUS: Sure. In the animal studies,

is correct. And I don’t know whether

QCT machines that are used now are

studies in rats are single or dual

energy. Do you know, Charles?

DR. TURNER: I think they vary. There are

machines that are adapted to have dual energy and also

those that are single energy. So it depends on the

machine.

DR. MARCUS: I think that’s an important

point for the FDA to understand when they engage in

conversations with sponsors, that the adequacy of the

measurement tool has to be absolutely validated.

CHAIRMAN BONE: Fair enough.

Dr. Orwell?

DR. ORWOLL: Maybe if I asked a question.

One of the observations that has been made about

glucocorticoid-induced disease is that at any given

bone density measurement, the fracture rate is higher

than in non-glucocorticoid-treated patients.

Dr. Rodan showed us that people

glucocorticoid-induced osteoporosis clearly have
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bone density, but if their fracture risk is higher at

any given bone density, what does that mean about

structure and biomechanical properties? Does that

have implications for what we would expect of the

drug?

CHAIRMAN BONE: Dr. Orwell, while the

curve might be shifted, do you think there is a loss

of the relationship between mass and fragility?

DR. ORWOLL: No. I’m not suggesting that

basic a disorder, but I guess I’m wondering whether

that tells us something we should be thinking about.

I don’t know the answer.

CHAIRMAN BONE:

DR. RAISZ: I

either, but I do think

glucocorticoid patients,

particularly, which suggest

Dr. Raisz?

don’t know the answer

there are pictures in

of the lateral

that there is a

spine

greater

localization of the trabecular bone loss in the center

with some sort of condensation at the end plates.

necrosis in

that those

(202) 2344433

And there, of course, also is aseptic

this vertebrae as well as elsewhere. So

are confounders that we know about. I
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still think that changing the bone density in the

right direction should change fracture risk in these

patients, but, again, I think that’s true that the

absolute levels may not be the same. And if there

were a fracture threshold, it would be different in

the glucocorticoid-treated patients.

CHAIRMAN BONE: Dr. Raisz, you bring Up an

interesting point, which is that there is another

important skeletal

which is aseptic

masquerades under

complication

necrosis or

besides osteoporosis,

osteonecrosis or it

a number of names.

Do you think it likely that some of the

fractures attributed

are actually cases

relatively subtle and

to corticosteroid osteoporosis

of aseptic necrosis that are

weren’t clinically appreciated?

Is that what you’re getting at?

DR. RAISZ: Barbara is going to answer the

question.

CH.AIRMAN BONE: Oh, excuse me. Excuse me.

Dr. Lukert will answer for Dr. Raisz because she

knows .

DR. LUKERT: I think that the radiologists
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can in most instances identify the pressure fractures

that are due, at least vertebral fractures that are

due, to osteonecrosis from those that are due to just

collapse of the vertebrae.

fragile

of the

typical

I suppose there might be some subtle

areas of necrosis that would cause weakening

vertebrae perhaps, but there is a rather

radiographic

CHAIRMAN

that for all of us?

picture.

BONE : Would you like to describe

DR. LUKERT: Well, no, I can’t, actually.

I can’t describe exactly what that difference is.

CHAIRMAN

at is: Is that just

or do we know how

specific etiology?

BONE : I guess what I’m getting

convention amongst radiologists

well that corresponds to that

DR. LUKERT: I think it’s fairly reliable.

I think they are fairly reliable criteria.

CHAIRMAN BONE: Certainly more sensitive

than --

DR. LUKERT: Yes, right .

CHAIRMAN BONE: -- plain radiography in
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most cases.

DR. RAISZ : I think more MRI data are

needed in this area because you do see patients who

have

them

dense bones at the end plates and then in between

what appears to be a compression. And yOU could

conceive that

the ends and

would only be

structure.

I

they have a mixture of osteonecrosis at

osteoporosis in the middle. And yOU

able to tell that with much more fine

think we need much more fine structure,

period. I mean, the whole analysis of vertebral

structure is so minimal right now at the level of

architecture that we

off yet.

CHAIRMAN

that that’s a loss of

mass and strength?

really can’t pull these things

BONE : But you’re not suggesting

the general relationship between

DR. RAISZ: No. I think that if you

Out little cubes of bone and you measure

compression strength -- and I can be corrected on

take

the

this

if I’m wrong, but the linearity between the strength

of that little cube of bone and its mass is gorgeous.
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But then when you get into more architectural

abnormalities, bigger changes in things like a piece

of aseptic necrosis adjacent to an osteoporotic

vertebra, yOU could

have an abnormality.

get a dissociation because you

I guess you could imagine if you had an

abnormality of cartilage adjacent to an osteoporotic

bone. You might also see greater fracture risk. But

I don’t think that’s

CHAIRMAN

going to change what we do.

BONE : In a clinical trial,

presumably that would not be differentiating between

the treatment and control group?

out .

it .

DR. RAISZ : I think it would randomize

CHAIRMA.N BONE: Okay.

DR. lZAISZ: How do I know it? Don’t know

Just a guess. It’s not very common. So I don’t

think it would have a big impact.

CHAIW BONE: All right. So I think

that’s an important point

was getting at earlier by

big confounder or maybe a

to make. And that’s what I

my question was: Is this a

small confounder?
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I think one of the points here that

probably bears just maybe a very tiny bit of

exposition before we go on with the discussion is this

question about how the drugs affect remodeling.

We’ ve really got two strategies we’re

talking about here. And obviously this is sort of a

remark addressed in general. One is that if we have

a pat~ent who is treated with corticosteroids and has

impaired bone formation, one strategy is to slow up

the bone resorption so that they more or less match.

And the other strategy, whi”ch is some of

the drugs that we don’t have yet but talking about

parathyroid,

slowing down

to speed up

suppressive

for example, would be that, instead of

the resorption process, that we would try

the formation process and overcome the

affect of the steroids on bone resorption.

And then you could imagine in the year

2010 -- we used to say in the year 2000, but I think

that we can’t do that anymore -- we might have some

combination that would ideally do both of those

things .

Dr. Raisz raised an interesting point
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about the fact that these patients have constrained

calcium absorption and enhanced, if you want to call

it that, or increased calcium excretion so that there

is some potential for mineralization defect being

amplified if you had a drug to cause that problem.

It strikes me that there’ s another

possibility here. We have in the past been concerned

about some drugs which if given under suboptimal

conditions from the standpoint of calcium and vitamin

D replacement seem to move the bone around, where we

might be sacrificing appendicular

protect or enhance the strength of

Is that a concern here

mass in one region, the high

cortical bone t-o

central axibone.

if we enhance bone

turnover region

particularly, with those little thin trabeculae? Is

there a concern here that if the patients don’t have

adequate calcium getting in through the

might have a problem in the peripheral

someplace as a result? Dr. Lukert, what

about that?

gut, that we

skeleton or

do you think

DR. LUKERT: I think that’s a theoretical

possibility. I think the study that Nancy Lane has
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done with parathyroid hormone, in which they showed

significant increases, really very significant

increases, in the spine, they didn’t see significant

loss in the

parathyroid

absorption.

appendicular skeleton.

CHAIRMAN BONE: Of course, you’d expect

hormone to increase the test on calcium

DR. LUKERT : Yes, right. So you’re

getting an agent that -- 1 don’t know if it did or

not . I don’t think they measured that. Theoretically

you would think that might happen, although if

parathyroid hormone worked solely through 125,

inducing 125 synthesis, you wouldn’t expect them to

get completely corrected, the absorption problem. I

think that’s a theoretical possibility.

If you had an agent that didn’ t

concomitantly increase calcium absorption and greatly

increase matrix synthesis, that would be a theoretical

possibility. And I don’t know. I can’t think of any

studies that we have that look at corticoid in

osteoporosis that really addresses that issue at the

moment .
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CHAIRMAN BONE : If you were designing a

preclinical study for an agent for which that was a

hypothetical possibility, would you look at both maybe

a calcium-limited and

preclinical studies?

studies

DR. LUKERT:

would look at a

—- rather than a defici

a calcium-replete animal in your

I probably in the preclinical

calcium-adequate in a heavily

.t one.

CHAIRMAN BONE: Rather than trying to

create that?

DR. LUKERT: Yes, right .

CHAIRMAN BONE: Dr. Raisz?

DR. RAISZ : I can see this in the

situation of fluoride, where we have seen it. I mean,

there’s good evidence that you need a lot of calcium

and vitamin D and that maybe according to Dave

Dailing, sometimes you just can’t get enough calcium

and vitamin D to mineralize the new bone for it.

And I can see it possibility in the case

of PTH for just the reasons that Barbara described,

but I don’ t see why it would happen with an

anti-resorptive.
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CHAIRMAN BONE : In glucocorticoid-treated

-.

DR. FWISZ : In glucocorticoid-treated

patients. There’s not a whole bunch of new bone being

formed rapidly at that site. The rate of bone

formation remains relatively low.

So I should think that would only be a

problem where you’re -- what is it called? ‘-

hypostimulating osteoblasts or restimulating

suppressed osteoblasts.

CHAIRMAN BONE:

actively expanding calcium

.-

that’s --

So you would need a fairly

sink in the form of major

DR. RAISZ: I would guess so, yes.

CHAIRMAN BONE:

DR. MARCUS: I

CHAIRMAN BONE:

about that point about the

(No response.)

CHAIRMAN BONE:

other comments about the

NEAL R.

Dr. Marcus, do you think

agree with that.

Okay. my other comments

calcium?

All right. Are there

possible effect of some
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putative drug or class of drugs on the mineral

metabolism and remodeling before we go on?

DR. HIRSCH: On which metabolism site?

CHAIRMAN BONE: Mineral metabolism or

remodeling.

DR. MARCUS: What was the question?

CHAIRMAN BONE: I said: Do we have

further comments on the potential effects of the kind

of drugs we’re talking about on mineral metabolism or

remodeling before we go on to discuss the preclinical

studies and clinical studies?

DR. MARcus : We have talked about

bisphosphonates as a classic anti-resorber and PTH as

a potentially anabolic agent. The only other class of

drugs that I could see that we might have to contend

with might be

come on, which

reduce remodel

I

overall would

the calcium receptor mimics when they

reduce PTH secretion and would thereby

ing.

don’t think that the considerations

be much different from what we have

talked about already. I think we can go on to the

next .
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CHAIRMAN BONE : Calcitonins I guess would

be the other. And there you would have a special case

of a calcieuric agent that would have to be taken into

account, particularly with calcitonin.

DR. RAISZ: Perhaps before we leave this,

we ought to spend one more minute on this frozen bone

issue because I think that them ore data we get on

bisphosphonates long term, the less evidence there is

that the level of remodeling is so reduced that

inadequate to respond to a variety of stimuli.

Maybe that is a little bit more

concern in glucocorticoids, but I don’t think

it is

of a

we’ re

seeing that level of inhibition of bone resorption.

CHAIRMAN BONE: How do you know?

DR. RAISZ : Because I’ve looked at the

turnover data

years studies

and the biopsy data from five and seven

with etidronate and --

CHAIRMAN BONE: And you’re talking about

in --

back up and

(202)234-4433

DR. RAISZ: -- inactivation frequency is

so on and so forth.

CHAIRMAN BONE: Now you’re talking about
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in the postmenopausal indications?

DR. RAISZ: Yes, yes. And I’m saying that

it’s possible that that might be different for

glucocorticoids, but it would have to be a big

difference compared to these where they are still

remodeling.

CHAIRMAN BONE: I think one of the

concerns that’s led to this meeting has been exactly

that point, however.

a little bit and ask

So I guess maybe 1’11 press you

the other members of the group

here to discuss: How would one go about being

reassured when you apply an anti-resorbing agent to a

somewhat lower turnover to osteoporosis, and

specifically corticosteroid osteoporosis, that you’re

not getting a much greater ultimate suppression of

bone turnover than you might in a relatively

high-turnover condition, like postmenopausal

osteoporosis, where we have got lots of experience?

DR. RAISZ : I think biopsy is the only

available route at the present time and that I take

back what I said before about not asking for a biopsy.

I think we should definitely ask for biopsies in one
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or more sets of glucocorticoid-treated patients with

any new drug.

CHAIRMAN BONE: Specifically to address

the issue of?

DR. RAISZ: Structure as well as quality

as well as mineralization as well as activation

frequency.

CHAIW BONE: Dr. Marcus? Dr. Marcus is

nodding, for the record.

Others? Dr. Turner is nodding. We have

a lot of silent agreement here.

DR. TURNER: In conditions where there’s

a concern about possible mineralization defects or if

there’s a concern about turning off bone remodeling,

then the biopsy is the appropriate tool to confirm or

disprove those.

CHAIRMAN BONE: Dr. Hirsch?

DR. HIRSCH : The other additional thing

that does, in part, address this is the fracture rate.

so I would again bring that up of the importance of

considering that these drugs be used long enough to

see whether the fracture rate has really changed
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because that does address structure to some degree.

When you tell me that there’s a curve that

relates the bone

different with

glucocorticoids,

mass to the fracture rate that’s

I

relationship, but

glucocorticoids than without

accept the fact that there’s a

I’m very curious about the

difference in this relationship and, therefore, would

like to reconsider the matter of a fracture rate as

being an important part of

CHAIRMAN BONE:

the evaluation.

How long do you

if we gave an anti-resorptive drug to a

expect --

group of

patients with glucocorticoid-induced osteoporosis and

we saw an improvement in bone mass and an initial

reduction in fracture rate, which we would expect to

see from the anti-resorptive effective and filling up

holes basically, making the remodeling space smaller

and so on, if we were concerned about this question of

senescence, does anybody have an idea about how long

you’d have to wait to see it?

DR. lWISZ: Thirty years?

DR. TURNER: I don’t have an answer, but

I can say that we have addressed a couple of issues.
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One had to do with mineralization problems. Now, if

that is the case, you probably would see fracture

problems very quickly.

The other issue has to

remodeling in the, quote, “frozen

do with depressed

bone” issue. In

that case, I don’t have a quantitative answer

I say it would take a long time, many years I

before you would see an effect.

CHAIRMAN BONE: It might be many

except

think,

years .

And if you saw a complete evolution of remodeling on

biopsy, that might

a question of some

might very well be

occur sooner, but if it were only

kind of suboptimal turnover, this

very long.

So that may be a problem, Jules, in having

the endpoint occur within the --

DR. HIRSCH : I was only addressing the

first part of this, namely the fracture rate, as I’m

not all that sure that with glucocorticoids, this

relationship between mineralization and fracture is

such that we wouldn’t want to examine that initial

change.

What you’re addressing is some later, more
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obscure senescence of bone because of the diminished

turnover. It doesn’t have a clear endpoint to

measure. I don’t know what you’d measure in 30 years.

CHAIRMAN BONE: That’s the point. I guess

what I was getting at is: When would you see the

fractures due to --

DR. HIRSCH: That late effect.

CHAIRMAN BONE: Yesr which is the only

effect we’re concerned about here in terms of adverse

effects on bone quality. I mean, acutely having

reduced the remodeling space, we’ve got lots of

experience that that’s associated with a fairly rapid

reduction in the fracture rate within two years or so.

But we have the concern about gradual accumulation of

a qualitative abnormality tends to be a relatively

late effect. And that might not be something that we

--

DR. HIRSCH: No. I agree with you. I was

focusing on the first part of this, and that is

showing not only the change in bone mineralization but

the reduction in fracture rate in the short run as

being an important endpoint. I thought we were still
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talking about these initial endpoints.

CHAIRMAN BONE: They kind of play off --

DR. HIRSCH: That’s one I would be very

interested in knowing more about and urging you to

incorporate in the studies. This later one I agree

with you. I wouldn’t know how to do that.

DR. RAISZ: If you know -- and I think we

do -- that you don’t abrogate fractures with an

anti-resorptive in postmenopausal osteoporosis, you

could guess that you might, if anything, have a lesser

magnitude of reduction where

decrease in bone formation.

there was such a marked

So my guess is that there WOU 1 d

whatever number it is, 30-40 percent reduction

fractures, but that there would be a floor to that

that there would be continued accumulation

fractures over time in the patients who stay

high-dose glucocorticoids.

I don’t think pure anti-resorptives

going to cure that disease.

CHAIRMAN BONE: Presumably because of

—-

be

in

and

of

on

are

the
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do still have a

as there are

CHAIRMAN BONE: As well as all of the

other defects that they have.

DR. RAISZ: As well as all of the other

defects.

CHAIRMAN BONE: If we saw some continued

remodeling on biopsies, would that be sufficient

reassurance, Dr. Turner, Dr. Raisz, at least for the

initial registration? Would you want to --

DR. TURNER : Well, for the issue of

depressed remodeling, yes, --

CHAIRMAN BONE: Yes.

DR. TURNER: -- I think so.

CHAIRMAN BONE : Dr. Turner is in

agreement. Dr. Raisz is nodding. Now he’s nodding

more enthusiastically.

Dr. Marcus, would you agree with that?

DR. MARCUS: Yes.

CHAIRMAN BONE: Dr. Marcus agrees.

Orwell is nodding. And, Dr. Lukert, how do You
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over-suppression of remodeling, the

feel that the biopsy is adequate,
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addressing the

people seem to

at least the

consultants, that it would be adequate for that.

Let’s turn a little bit now to the models

that we have been talking about. There’s been a lot

of discussion about model systems not mimicking human

corticosteroid-induced osteoporosis exactly. And that

was again a point that we contended about a little bit

a few years ago. I can ask the question a different

way.

If what we’re really looking to find here

is whether there’s an adverse interaction between the

glucocorticoid therapy and the putative drug therapy,

are available model systems adequate to address, to

detect that kind of effect?

talking

everybody

this that

This is a lot different. When we were

about our postmenopausal osteoporosis,

agreed that there wasn’t a perfect model for

had been well-validated and so forth, but we

also noted that all of the drugs which were of concern

had demonstrated problems in the model systems that
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were available.

1’11 ask Dr. Turner to open the discussion

about to what extent we can transfer this kind of

experience to this indication.

DR. TURNER: I certainly will reemphasize

that there are few model systems studied in animals,

but that shouldn’t assuage us. I mean, I think it’s

important that the models be developed further and

that they be used, simply because the biomechanical

studies and animal models in the past and issues

concerning postmenopausal osteoporosis have been

extremely useful and they give the information that

allows a drug to be evaluated on the basis of bone

mass measurements.

Obviously to me it seems it would be more

useful and a far better approach to concentrate

efforts on developing good animal models and

concentrating an extraordinary amount of effort on

doing complete and thorough fracture studies in the

clinical setting. And I think that you can achieve

substantial knowledge and to avoid such tremendous

studies that it might take to get the type of fracture
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and do everything in a clinical setting.

Now , there are issues about -- certainly

postmenopausal osteoporosis the rodents prove to

very useful model system, hypogonadal rodent

systems. And they are more problematic in the

corticosteroid-induced osteoporosis. It’s not as

straightforward, although I’m not sure that that can’t

be overcome.

There are other model systems that have

been used, such as rabbits. It seems to me that these

systems can be further developed.

of an area that requires a little

get the systems working, but it’s

very necessary.

It seems to be kind

bit of basic work to

certainly in my mind

CHAIRMAN BONE : What would be the

essential characteristics of a model test system?

DR. TURNER : I don’t know if I could

answer that question completely, but certainly

model should have suppressed bone formation.

CHAIRMAN BONE: It should have what?

the

DR. TURNER : It should have suppressed

bone formation. I think there’s evidence of increased
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bone resorption on remodeling surfaces, which, to my

knowledge, one model has already demonstrated the

histomorphometric profile of the clinical condition.

And that is the rabbits model that has

previously. That particular model maybe

been used

should be

developed further as a very nice starting point.

I can’t fully answer this because I have

no direct experience with these models. I know

they’re problematic. I have enough experience to know

that, but --

CHAIRMAN BONE: Well, you have used the

models for postmenopausal osteoporosis very

extensively.

DR. TURNER: Right.

CHAIRMAN BONE: Let me see if I can

summarize, then, where we stand with this at the

moment . The model should exhibit suppressed bone

formation under corticosteroid treatment. It should

also have acceleration of --

DR. TURNER: It should lose bone I guess

in the area --

CHAIRMAN BONE: So you’re saying it should
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have increased or at least continuing bone resorption

and probably increased bone resorption would be ideal,

decreased bone formation for sure.

And then I presume it would also have to

respond to a drug. A drug like fluoride or something

like that ought to respond in the same way as it did

in the other systems, do you think?

DR. TURNER: I don’t know if I’d go that

far, but I can’t predict the outcome of the drug. I

mean, I think that’s the reason for doing the studies.

control for

CHAIRMAN BONE: We don’t have a positive

validation.

DR. TURNER: Right, exactly. But that maY

not be an issue in certain animals. For instance, if

a system could be developed in rats, this animal has

been so thoroughly studied for the use in

postmenopausal osteoporosis that I think the bone

physiology is well-known and the only ‘sSue ‘s

mimicking the clinical corticosteroid-induced

osteoporosis syndrome.

In other animals where there may be less

knowledge and animals have been used less in the
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studies of postmenopausal osteoporosis, that may be

more problematic.

Certainly the primates have been used

quite extensively in postmenopausal osteoporosis

investigations. And there’s very little or no

evidence about the effects

bone in primates. So this

CHAIRMAN BONE:

of corticosteroids on the

is another issue.

I think we have time to

see if Dr.

one or two

comments.

Raisz would like to comment, and there are

members of the audience we may ask to make

DR. RAISZ: I have just been stewing here

about the problem of the animal model because I don’t

think you’re going to be able to get any ideal animal

model . While I agree with you that it might save

money in the end, at this point in time developing an

animal model for glucocorticoid-induced osteoporosis

would delay I think actions in the clinic which were

very important.

CHAIRMAN BONE: But , Larry, what about

developing a model for toxic effects of the drug?

DR. RAISZ: Of new drugs.
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CHAIRMAN BONE: Yes, in that setting. Is

that a different question from an animal model?

DR. RAISZ: Yes. I would think that what

we have in animal models on bone in general for the

well-established drugs or registered drugs might not

need to be amplified so much, but where they’re really

a new entity, new approach, then we’d like to have

one.

And I have no idea whether they -- I’d

love to see what mini pigs would do with

glucocorticoids, for instance, say. There are a lot

of animals out there that have never been tested.

Sheep may be a good one.

I wouldn’t view this as preceding some

clinical trials at this point of established drugs.

That’s what I guess I’m trying to say.

CHAIRMAN BONE: All right. I think Dr.

Kimmel is here. Yes? Dr. Kimmel, would you care to

comment on this at all? Dr. Kimmel is one of the

large group of distinguished experts who are here I

think as a consultant. Is that right, Dr. Kimmel?

DR. KIMMEL: I am part of the group.
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CHAIRMAN BONE : Would you identify that

for the transcript, please?

DR. KIMMEL : Sure. I’m Don Kimmel. I

work with Merck Research Laboratories in the

Department of Bone Biology. And my specialty is

animal models with bone.

As to the animal models of

glucocorticoid-induced osteopenia or osteoporosis,

there is a great deal of work that says that growing

rats increased bone mass. I think that Dr. Rodan

talked about this this morning. So they have been

largely discarded.

There is a small amount of work using

older rats, which sometimes show promising trends.

There was a publication early this year which says

that there is significant bone loss in the vertebral

column. But that’s only one of, I would say, probably

60 papers on the subject. And

that reports that we really have

there.

that’s the only one

a significant model

There are a ‘few papers on larger animals,

such as rabbits and dogs, where there are indeed
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negative effects of glucocorticoids on BMD and

depressed formation, like Dr. Turner was talking about

needing.

The down side to those models is that the

ones that have already been tested do not reproduce

the elements of hypogonadism that are so prominent in

the clinical picture of glucocorticoid osteoporosis.

And we probably ought to give some consideration to

that, I would think.

The best would be if the paper which was

published earlier this year could somehow be

validated.

CHAIRW BONE: Now , the members of the

group here earlier were talking about trying to devise

human trials

hypogonadism

So it didn’t

so that we could obviate the effects of

by actually giving replacement steroids.

seem like there was a consensus that we

needed to confound or include the hypogonadism.

And particularly I’m wondering: Is it

necessary in order to look at the tissue effects, the

direct effects? But we’re talking here about really

what amounts to a toxicology study, as opposed to
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trying to model the disease, if you see what I mean.

This is a different issue to see whether the drug is

harmful to bone directly.

And I’m wondering if that’s addressable

without -- I’m really sticking to this point,

obviously, but I’m wondering if that’s addressable

without having, for example, a perfect mimic of the

whole symptom or physiological complex.

This is Dr. Rodan.

DR. RODAN: May I compliment some of the

comments made by Don? For some of the studies we

conducted, Don joined us. We tried, actually, in our

program to have animal

glucocorticoid-induced osteoporosis.

And, as members here know,

models of

we have in the

postmenopausal

that validate

osteoporosis worked

the human picture.

extensive models

And this started

about three

published.

years ago or maybe more.

We were unable to reproduce the papers

Now , we tried this thing with the recent

study published, which Chuck showed, available among

Simmons. We actually have some data to show our
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failed efforts in this model. But this is the

beginning. And we can try further.

But in our experience to date, we have not

identified from the literature or our own

an animal model in which we produce the

experiments,

changes seen

in humans is that in the case of bone resorption, the

case bone formation to the extent of which it occurs.

trials, the

within the

And, just to remind YOU, in our clinical

bone formation by alkaline phosphatase was

normal range, actually above the mean of

premenopausal patients.

CHAIRMAN BONE: Which clinical trial is

that you’re talking about?

DR. RODAN: This is the 560 patients on

glucocorticoid-induced osteoporosis that I very

briefly summarized at the beginning of the

presentation.

So I think Dr. Turner is absolutely right.

Additional efforts are needed if you want to model the

glucocorticoid-induced osteoporosis.

Now, having said this, it’s such a mixed

picture that came out from the excellent discussion
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here, but you have so many underlying conditions in

these glucocorticoid-treated populations that you will

not mimic in an animal.

So unless we define very precisely the

kind of interaction which we want to mimic in an

animal, I think that essentially the large

picture is pretty much what we see clinically.

We see bone loss. We see changes in

bone

bone

density.

fractures

The correlation between bone density and

was

two standard

which is sort

not unlike the postmenopausal. We have

deviations, two standard deviations,

of the threshold where you start seeing

fractures in human. So, even SO, a lot can be refined

here. I think from a clinical perspective, we have

some understanding of this.

Thank you.

CHAIRMAN BONE: Okay. I don’t think

anybody is going to answer my questions directly of

whether we can -- it sounds like what people have been

concentrating on is trying to model the disease,

rather than trying to develop a way of detecting a

harmful effect of a drug, which is a different
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question.

And we do know that all of the drugs that

caused major problems a few years ago with disparities

between bone mass and bone strength were clearly

demonstrable in animal models and with lots of

different animal models. And it was easy to

demonstrate those mineralization defects, woven bone,

other problems. That was not elusive at all.

Larry?

DR. RAISZ: Maybe what you’re implying --

and I don’t think it’s unreasonable -- is that in some

of the models, let’s say, the ovariectomized older

rat, you could add glucocorticoids and see if under

those conditions, let’s say, your anti-resorptive

therapy now had some peculiar unexpected effect on

bone mass or bone structure.

I think that’s a reasonable quest$on that

could be answered. I don’t think it would solve the

problem of the animal model of glucocorticoid-induced

osteoporosis.

What I think you’re asking is whether or

not : When you have an excess of glucocorticoid
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present, does the behavior of a drug which works

otherwise fine become wrong or bad or inappropriate?

And I guess that’s a reasonable thing to

look at in animal models. But , even then, wouldn’t

you worry a little bit that the adverse interaction

was idiosyncratic to humans? And you wouldn’t see it

until you got to people.

CHAIRMAN BONE: I suppose you can pile

another layer of hypotheses on there that somehow

while this model system; for example, the older,

ovariectomized rat give very good predictions before

it got steroids, that you would have to say not only

that you were having a weird drug interaction but that

there was some difference.

asking quite a bit.

I think that what

address a couple of points

I mean, I think that’s

your suggestion is would

if it turned out to be

feasible in showing what happened when you suppressed

formation in a setting of relatively high -- even if

it wasn’t grossly elevated resorption, it would permit

one, then, to see if there was an interaction with the

drug that was toxic to bone.
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That’s really the question here because,

going back to Dr. Turner’s points earlier, it seems to

me that you can have bone architecture, bone material

quality, and bone mass are going to be the three

determinants of bone strength.

And you can measure bone mass in man, but

more people will volunteer for your iliac crest biopsy

than will volunteer to have their tibia excised and

fractured and then replaced in Dr. Turner’s lab. Even

fibulas they won’t give up easily, you know.

Dr. Turner?

DR. TURNER : I guess

concerned with the conversation since

Amscom had indicated that it might be

go directly to clinical experience.

I’m a little

that doctor at

better just to

And from his

perspective, I think this maybe is more reasonable

since he’s referring to a drug that’s already passed

fairly extensive review as a treatment for

postmenopausal osteoporosis.

I’m concerned if we consider a drug that

is just coming in out of the blue that hasn’t passed

any kind of criteria that suddenly is applying for an
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indication of corticosteroid-induced osteoporosis and

we have no animal models. Therefore, how do YOU

propose to evaluate this drug? Do you skip over

preclinical trials completely and go to a clinic?

At some point the issue has to be

addressed of what is a reliable preclinical

evaluation. And it seems to me that the animal models

that exist today with all

animal models that we have

CHAIRMAN BONE:

their warts still are the

to work with.

Dr. Orwol 1?

DR. ORWOLL: Another point of Dr. Rodan’s

that I think is probably right is that we may be

assuming that the animal models are wrong when, in

fact, we should be assuming that the human model is

wrong because the clinical situations from which we

derive much of our information about the nature of

glucocorticoid-induced disorders of remodeling are

very complex.

They aren’t just glucocorticoids. They’re

everything else. They’ re vitamin D deficiency,

rheumatoid arthritis, et cetera. And, again, if we’re

thinking about pure glucocorticoid-induced disease,
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the animal models may be more accurate than the human

models .

paying too

complicated

to be done

In that situation, then, the use of or

much attention to that disparity gets

very quickly. And I think more work needs

on maybe choosing an appropriate animal

model, maybe a primate, to better understand what

glucocorticoids do in a species similar to our own is

appropriate.

models

before

I think we should learn from the animal

but not demand too much from the animal models

we decide whether or not a drug is appropriate

for clinical trials.

CHAIRW

might be making the

here?

BONE : So you’re saying that we

perfect enemy of the adequate

DR. ORWOLL: Right.

CHAIRMAN BONE: Yes. Dr. Hirsch?

DR. HIRSCH: I would just like to restate

something that I think I tried to say this morning,

and that is that an individual who receives

glucocorticoids is a very different person in a whole

NEAL R. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISLAND AVE,, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



.-.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

254

set of physiologic, energy, regulatory, et cetera,

parameters of art from the bone issue, which we’re

focusing on.

And, therefore, I think the animal models

are very important to do because I would assume that

under any circumstances, you would demand all of the

genotoxicity, teragenicity, et cetera, studies now

knowing that this is going to be used in individuals

who are getting all pumped up with glucocorticoids.

So those studies must be redone with that

in mind, with a background of the further addition.

you’re really giving two drugs now at this time, and

both must be tested simultaneously, an aims test, et

cetera.

think in

totally

so, a fortiorir this has to be done I

animals to look

unanticipated.

at the bigger picture and the

How do you know? I mean,

maybe they will get osteogenic sarcomas or some

horrendous thing unless you do this in several animal

studies in extenso before.

CHAIRMAN BONE: Let’s see. Do other

Committee members want to weigh in on this? Dr.
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you have a comment? Dr. Molitch?

Marcus? Anybody in this? Yes, Dr.

DR. ORWOLL: I’m sorry. The reproductive

hormone issue that Don brought up is another example

of how we may be getting confounded. We have some

data in normal people given glucocorticoids that there

may be changes in reproductive hormone concentrations,

but those are the most modest of the effects that we

have seen.

The more impressive effects are in people

who have diseases who are then treated with

glucocorticoids. So, again, this is another example

in which I think we need to be clear.

CHAIRMAN BONE: Okay. Thank you.

Now, let’s see if we have gotten through

our -- we have discussed a wide variety of possible

effects on remodeling and bone and mineral metabolism.

We have talked about the important clinical evaluation

of bone quality in the short term being biopsy and in

the long term

practical, but

perhaps being a fracture rate where

we might not be able to get to that

NEALR.GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIAND AVE., NW.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www. nealrgross.com



.-5.— 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

256

point, at least for the late effects. We talked about

the evaluation of bone quality in preclinical studies

with the histology obviously being one point.

Dr. Turner’s elegant mechanical testing,

which he showed us earlier and was described in

detail, I think represents sort of the state of the

art in the mechanical testing. And most of the

laboratories that do this kind of work approach it

relatively similarly, with slight differences of

whether they have a three or a four-point bending test

or something like that.

Are there further comments on how we would

evaluate bone quality in preclinical or clinical

studies beyond what we have done already?

(No response.)

CHAIRMAN BONE: No. All right. Then I

guess the other, the third point here is that we were

asked about

excretion in

osteoporosis

whether we think the role of calcium

the mechanism of corticosteroid-induced

needs to be evaluated.

And I guess the implication is: How does

that bear on our studies of drugs, specifically for
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this indication? Dr. Raisz?

DR. RAISZ: The first problem is that I

don’ t think we know whether calcium excretion

increases are cart or horse. We

decrease in calcium absorption.

know there’s a

And so we have

intuited that, therefore, the increase in urinary

calcium excretion is a renal effect. It hasn’t

actually been proven to my satisfaction.

And if there’s a substantial decrease in

the deposition of

negative calcium

you’ re resorbing

calcium

balance

at the

forming at a lower rate,

somewhere.

and bone, if you’re at net

at the bone level because

same or higher rate and

the calcium has got to go

And , for reasons which we don’ t

understand, we still don’t fully

Nicolaysen talked

connection between

what’s excreted in

kidney.

about 50 years

what’s deposited

the kidney. That

understand what

ago, about the

in the bone and

comes out in the

So until you were able

hypercalcuria was a causative factor in
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glucocorticoid-induced osteoporosis, I think it’s just

something you have to watch out for because of its

side effects, rather than a driving force.

CHAIRMAN BONE: Well, at the risk of a

dialogue, Larry, with the elevation of a parathyroid

hormone, doesn’t that strongly imply renal wasting?

Because when we see that there’s at least a relative

increase in parathyroid hormone secretion and

increase in urinary calcium, the calcium is going

opposite way of what you would expect under

an

the

the

influence of parathyroid hormone.

DR. RAISZ: Well, several hundred years

ago when I was a nephrologist, I gave glucocorticoids

to people. And they had an increase in glomerular

filtration rate. And it may well be that there is an

effect on proximal tubular calcium load in

glucocorticoid.

There are many other things

parathyroid hormone that regulate

reabsorption. And we have no knowledge. For

besides

calcium

example,

has anybody looked at the effect of glucocorticoids on

the calcium receptor?
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DR. LUKERT : No. And that’ s been

something that’s really been postulated that the

glucocorticoids might affect the calcium receptor.

And that might be why you have inappropriate elevation

of PTH, actually, in the presence of normal calcium

and why you have hypercalcuria in the presence of high

PTH levels.

DR. RAISZ: I think we just need data and

studies on this. I know of no one who is interested

in the calcuric effects of glucocorticoids at the

moment . I haven’t seen any recent publications, but

perhaps somebody else has.

CHAIRMAN BONE: If we’re not going to

solve that problem, what needs to be done about it in

clinical trials? Any more than we already talked

about ? We mentioned making sure patients had sort of

normal generic amounts of calcium.

DR. RAISZ : Anti-resorptive decreased

calcuria in glucocorticoid-treated patients.

CHAIRMAN BONE: Yes. But that’s a

filtered load effect presumably. Yes . But any other

way this needs to be taken into account in clinical
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trials unless somebody wants to try to register

thiazide diuretic for treatment of

corticosteroid-induced osteoporosis?

DR. RAISZ: Somebody

CHAIRMAN BONE: Yes,

might .

Dr. Illingworth?

DR. ILLINGWORTH : You could just take it

one step further. You could suggest that collecting

25 urines and assessing renal function by objective

measurements before and after treatment is going to

give you some good data on: Are you affecting calcium

homeostasis in this parameter? How much are you

measuring in PTH as well?

observation

CHAIRMAN BONE: So that would be an

you would make for an en passant?

DR. ILLINGWORTH : Yes; in a subset of

patients, that is.

CHAIRMAN BONE: Just to round this out, I

may be a little more concerned than some of my

colleagues about the effect of secondary

hyperparathyroidism here.

And I think that if we have a treatment

which does not address the problem of defective
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calcium absorption and does not address the problem of

calcium wasting and we don’t separately treat those,

we have to be very realistic about what we can expect

the test drug to do.

and it is conceivable that we will have --

in my own view, there

we’re really going to

within the skeleton.

is some question

potentially have

about whether

some shifting

And I think that may bring us to -- well,

I guess we’ll come to that in endpoints as how we

might address that to get some assurance about that in

the course of a trial because there are some things

obviously that we all know we can do.

Now , the last point in Part 2 here is the

application of information from studies of drugs in

postmenopausal osteoporosis.

be the case that most of the

It’s probably going to

drugs that we’ll see for

corticosteroid-induced osteoporosis, at least for the

foreseeable future, will have been extensively tested

in postmenopausal osteoporosis and will have met the

criteria for registration, which namely would include

clean animal studies, to just summarize all of those
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there’ s good evidence of the

the relationship between bone mass and

favorable effect on bone mass, and a

generally favorable effect on fracture rates.

So to what extent does this help us? And

what are the limitations of the help that we get from

that information in going forward with

corticosteroid-induced osteoporosis?

Dr. Marcus, would you like to comment on

that ?

DR. MARCUS: I agree.

CHAIRMAN BONE: Dr. Marcus agrees. We’ll

come back. Does anyone else want to comment on: What

do we get or not get with that postmenopausal

osteoporosis expe~+~nce as a starting point?

DR. RAISZ: I think you

amount of reassurance from the drug

for postmenopausal osteoporosis.

get a tremendous

that is approved

I’m sure we all

would agree

possibility

recommended

(202) 234-4433

to that.

I guess the issue

of a drug coming

for this and not

is : Is there a

along that will be

for postmenopausal
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osteoporosis? The only one that’s been suggested so

far I guess is biziy.

And I think if that were the case, you’d

feel much less confident.

more preclinical data and

than you

approved

You’d want to have a lot

other forms of safety data

now have with the PMO-approved drug being

for the clinical.

CHAIRMAN BONE: There has been some

discussion about whether we should require fracture as

an endpoint or whether we would allow registration, at

least in some terms for some elements of prevention or

stabilization of postmenopausal osteoporosis based on

bone densitometry, with the premise being that we were

talking about drugs previously

postmenopausal osteoporosis.

Would we extend that to a

not had the same kind of evaluation

postmenopausal osteoporosis?

approved for

drug that had

as a drug for

DR. CRITCHLOW: Henry, are we talking

about prevention or treatment?

CHAIRMAN BONE: Well, let’s say for either

one . Would you be willing to approve a drug for
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corticosteroid-induced osteoporosis that had not had

postmenopausal fracture studies and preclinical

studies that are required for that indication or would

you approve that

would you require

on the basis of density alone or

that to have --

DR. CRITCHLOW: I think I would hedge

toward the fracture endpoint. I mean, in the

postmenopausal situation, if it was approved for

treatment, then, at least in that situation, it would

have fracture data in the glucocorticoid situation,

where if you were talking again about prevention,

you’re looking at a patient population that probably

has higher bone mineral density.

CHAIRMAN BONE : Remember that the

postmenopausal prevention indication requires prior

approval for treatment.

DR. CRITCHLOW: Without fracture data,

though; right?

CHAIRMAN BONE: Unless you have fracture

data in the prevention trial. That was apparently

under the estrogen rules. The estrogens are accepted.

DR. CRITCHLOW: I mean, in this situation,
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unless there is reason to think that the drug in

question, the effect on bone is going to be different

in the situation, in the glucocorticoid situation, if

that were the case, then I would think you would need

fracture data.

CHAIRMAN BONE: I think I follow you. I

guess the question we’re being asked to address is:

Would we have a higher standard for the

corticosteroid-induced osteoporosis indication for a

drug that hadn’ t previously been approved for

postmenopausal osteoporosis?

DR. CRITCHLOW: I would think you would

want a higher standard, at least particularly in the

case where there is a paucity of preclinical data and

appropriate models, that you can evaluate that.

CHAIRW BONE: Anybody else? Dr. Turner?

DR. TURNER: I would tend to agree. This

corticosteroid-induced osteoporosis indication

shouldn’t just be an easy way to get around the

guidelines already established for postmenopausal

osteoporosis, but clearly a drug that has extensive

preclinical evaluation and has proven to be a safe,
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effective drug for postmenopausal osteoporosis should

be judged by a different standard.

I mean, some of that data, maybe much of

that data would be appropriate to use to prove the

drug’ s safety, if nothing else, for

corticosteroid-induced osteoporosis.

CHAIRMAN BONE: So the concern is that in

evaluating the corticosteroid-induced osteoporosis

indication, it would be those specific to the

corticosteroid-induced indication and not just the

general effects on bone overall? Is there any

difference of opinion about that? No? Okay.

DR. RAISZ: I was trying to think of an

example or an instance where this could come up. The

only thing I could think of is an anti-resorptive

approved for

osteoporosis

Paget’s disease and

and somebody

not yet approved for

did a study in

glucocorticoid osteoporosis and ShOWed that that

improved bone mass. I would want fracture data under

those circumstances. So I think that’s the best way

I can try to answer the question.

CHAIRMAN BONE: Okay. Thank you.
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The last segment of this afternoon’ s

discussion is -- and I think because of the

considerations of some of our guest experts, we’ll

just go straight through. The last section is on

endpoints and duration of trials.

In a way, I think this is going to be

fairly concise because it’s to a certain extent

recapitulation, a kind of summary of what we have

talked about applied in a slightly different way.

We’re going to be asked to comment on

endpoints and duration of trials: for drugs

previously approved for other forms of osteoporosis

which have demonstrated anti-fracture efficacy;

secondly, for drugs which have not been approved for

other osteoporosis indications, do not demonstrate

anti-fracture

induce a bone

efficacy, and/or

quality problem;

those which appear to

and, thirdly, the role

of preclinical evaluation in determination of clinical

trial requirements.

We sort of as we emerged -- notice how

this whole thing just flows. Whoever made these

questions up or just the topics really deserves a

NEALR. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISIAND AVE., N.W.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 w.nealrgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

lE

1$

2C

21

22

268

compliment. And I’m complimenting our division and

executive secretary here.

The endpoints and duration of trials for

drugs previously approved for other forms of

osteoporosis shown to demonstrate anti-fracture

efficacy. We have said in our discussion a moment ago

that we think that many of our questions will have

been answered.

I think this also refers back to the

question of what we’re going to call the indications,

whether we’ re saying prevention; treatment of

established corticosteroid-induced osteoporosis; or

possibly the third way, which would be prevention of

bone loss due to treatment of glucocorticoids.

Comments on what the primary endpoint out

to be? This would

should be and what

such a trial for

Orwell, would YOU

have to do with how long the study

the primary endpoints should be for

a previously

care to open

DR. ORWOLL: Well,

be individualized. Take,

approved drug. Dr.

the discussion?

I think this needs to

for instance, the

bisphosphonate situation, where we know a lot about
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remodeling effects and anti-fracture efficacy in

postmenopausal women.

We’ve talked already that the concerns are

related to further depression in bone remodeling. I

think endpoints would be a relatively short term and

would be centered around some animal demonstration

that there wasn’t a mineralization defect.

And potentially biopsy studies in humans

that also showed that there weren’t abnormalities on

bone biopsy coupled with bone mineral density

measurements would satisfy me.

If we went to another drug, like

parathyroid hormone or another anabolic agent, then

the questions may be a little bit different.

CHAIRMAN BONE: Let’s do that with Point

B. Right now we’re just talking about a drug that’s

already approved for postmenopausal osteoporosis.

DR. ORWOLL : Then we’re

anti-resorptives. And then I would be

lack of evidence of a toxic effect on

talking about

satisfied with

remodeling and

evidence of a positive effect on bone density without

the necessity for formal anti-fracture efficacy.
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DR. HIRSCH: With biopsy data.

CHAIRMAN BONE: With human biopsy data.

Would you want some kind of bone strength data from

Dr. Turner’s lab as well?

DR. ORWOLL : I think that would be

frosting on the cake. It would be great to have. I’m

not sure it would be absolutely necessary for the

drugs that we have already, in which we show

extensively that that property is there; again,

assuming that we have good histomorphometric backup.

CHAIRMAN BONE: In humans or also in

animals?

DR. ORWOLL : Right now I think humans

would be necessary. If all of a sudden a convincing

animal model came =.long, then maybe that would be

temporary.

CHAIRMAN BONE: But you’re talking about

histomorphometric information from the

trials, --

DR. ORWOLL: Right .

CHAIRMAN BONE: -- to be clear?

Dr. Raisz?

NEALR. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIAND AVE., NW.

clinical

Okay.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross,com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

271

DR. RAISZ: I agree. The issue is: What

about somebody with an estrogen coming up and saying,

r! I would like to sell this with an

anti-glucocorticoid-induced osteoporosis indication”?

Would that change the requirements from the

bisphosphonate ?

I’m

answer to it.

asking this question. I don’t have an

My off-the-cuff answer is that it

wouldn’t change. It would be the same.

CHAIRMAN BONE: Would this be for use by

persons other than postmenopausal women?

DR. RAISZ: No. This is in postmenopausal

women.

CHAIRMAN BONE: I guess, then, if I could

reconfigure that, the indication -- the estrogen would

already have the indication, postmenopausal

osteoporosis.

The question would be for the agency

whether they would be allowed an additional claim that

it was also efficacious in corticosteroid-treated

postmenopausal women. Is that right?

DR. SOBEL: That is a difficult question.
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Obviously we have been easier on the requirements for

estrogen. But , as Dr. Hirsch says, the change of the

target population is such that estrogen may no longer

act entirely as an estrogen.

So I don’t know if the latitude we gave to

estrogen in the ordinary postmenopausal state without

corticosteroids would apply to equal latitude. So I

would say it would be subject to the same degree of

scrutiny as a

I

bisphosphonate.

wouldn’t be willing to say that, “Well,

it’s estrogen. So it’s going to make normal bone.”

It may not in the presence of corticosteroids.

So, in other words, that’ s just my

immediate response to that. We haven’t thought about

it, but I don’t think that the rules about estrogen

apply to this with the same degree of liberality.

CHAIRMAN BONE: Does anybody else have

anything to add to the comments of Dr. Orwell and Dr.

Raisz on endpoints? Dr. Marcus, how do YOU feel about

that in the previously approved? HOW would YOU

discriminate amongst the various possible indications

the way that those could be worded; for example,
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prevention, treatment? Are you taking the same

position you had earlier or --

DR. MARCUS: Yes, that we would categorize

these as people who are just going on to steroids for

the first time. There’s clearly prevention and

maintenance of bone mass; people who have been on

steroids for some time, stabilization of bone mass;

and then people who are far more complex and have

established disease with fracture experience.

CHAIRMAN BONE: And would you be satisfied

at this point with a bone density endpoints in the

patients --

DR. MARCUS: In the first two.

CHAIRMAN BONE: -- with previous existing

fractures?

DR. MARCUS: No. With previous fractures?

CHAIRMAN BONE: Or treatment?

DR. MARCUS: No. I would like to see

treatment protocols be more complex.

CHAIRMAN BONE: so you would word the

indication a little differently, then?

DR. MARCUS: Yes .
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would cover the

with a fracture,

fracture efficacy

se?

DR. MARCUS: That’s correct.

CHAIRMAN BONE: Others?

DR. HIRSCH: I’d like to make sure myself

that incorporated as endpoints would be the biopsy as

well as fracture reduction.

DR. CRITCHLOW: In a Phase III?

DR. HIRSCH: I beg your pardon?

DR. CRITCHLOW: In a Phase III study,

biopsies?

DR. HIRSCH: No. I guess this is a Phase

II sort of thing. I think we have to go back to Phase

I, really, even though it’s a drug that’s already been

because this is a new, totally new, setup.

So whatever phase

know that biopsies don’t show

fracture reduction is shown.

you call it, I’d like to

adverse changes and the

CHAIRMAN BONE: Yes. I think that clearly

you would want biopsy data obtained over the time
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you

you

Other comments on this? Dr. Orwell?

DR. ORWOLL : I want to peg you down a

little bit about the stand you just took. In the

prevention application, presumably you would be happy

with preservation or enhancement of bone density.

In the treatment phase, assume that you

would get the same preservation or enhancement of bone

density. In that situation, you would be interested

anti-fracture efficacy.

Does that mean that you’re thinking that

glucocorticoids or the interaction between the drug

and glucocorticoids would be different in those two

populations?

DR. MARCUS: No. I think that the more

severely afflicted population would still get benefit

in a preventive way. And a drug could be approved for

those individuals as well. I’m just nervous about,

reluctant to say that it actually treats with the

implication that it corrects, makes better, cures.
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CHAIRMAN BONE: Well, we need to be --

DR. RAISZ: I think there is more to it

than --

CHAIRMAN BONE: I was just going to say we

--

than that.

severity in

then, our

disease, we

DR. RAISZ: I think there is more to it

We know that there’s a wide spectrum of

glucocorticoid-induced osteoporosis. And,

patients who have fractures

expect them to continue to do

and severe

badly. And

so we would like to see something that actually

changes that.

The only way that I would be convinced

that we were changing that as fractures, because

that’s what they have, that’s what we want to stop.

So I think it’s more a matter of wishing to serve that

population with a clear statement of efficacy that is

that the BMD increase

It’s not

don’t know how useful

is useless.

useless. It’s just that you

it is until you have fracture

data in that subset of very severe patients.

DR. MARCUS: That’s well-said.
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CI-IAIRMAN BONE : I think there’ s a

distinction here that needs to be made between

treatment and cure. Maybe we could say that Osafix is

indicated for the treatment but not cure of a disease.

I think that, to my mind, there are some

nuances to this. One is that I think with very

satisfactory preclinical studies in a model that

showed that it had the characteristics of enhanced or

at least relatively high resorption rate, depressed

formation rate

of drugs known

essentially a

, and it also demonstrated the effects

or agents known to be harmful to bone,

positive control tox. study if I can

call it that way.

With that and bone density, I would be

fairly confident about the use of a drug in the

treatment of a disease, even if it’s fairly advanced,

for the length of time studied in the trial.

I think that some of the reservations

people have and some of the concerns that people have

about the demonstration of anti-fracture effect in the

long run, what you might call a long-term outcome type

of study, and also some of the concerns people have

NEAL R. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODE ISIAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www, neakgross.com



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

278

about whether there might be essentially some kind of

accretive effect of just having suboptimal remodeling

are going to be very difficult to address in clinical

trials because of the

other conditions that

confounding effects of all the

are involved here. We aren’t

fixing the calcium metabolism, remember.

At the same time, I think we have to

respect the time limit of the study. If we don’t have

long-term fracture data, then we

fracture data. And I think what

on is trying to find a formula of

don’t have long-term

we may be converging

words or

the agency to find a formula of words

encouraging

that would

indicate that a drug shown to have a favorable effect

on bone mass, shown to have the desirable

characteristics ir preclinical modeling, shown not to

have adverse effects on histology would be an

appropriate therapeutic

long-term glucocorticoid

But we would

labeling that if this has

agent for patients with

exposure.

want to make it clear in the

only been tested for a year,

that this is over a period of one year this had the

following effect. And if it hasn’t been shown to have
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anti-fracture effect, well, say so.

And then that gives both the practitioner

opportunity to understand the limitation of the

data and it also gives the company the opportunity to

enhance the claim very substantially by having

long-term studies that show anti-fracture efficacy in

a way that’s very much parallel to what we do now in

postmenopausal osteoporosis, where we have a similar

opportunity to strengthen the claim once the

anti-fracture efficacy is demonstrated.

DR. SOBEL: Dr. Bone, could I be clear

about the preclinical model? Is that a stipulation

that applies only to the treatment side or to the

preventive side also?

CHAIRMAN BONE: Personally I’d like to see

that information. Even if the model is not perfect,

I think it is a step in the right direction. And if

we picked up something, I think we ought to be

addressing this if possible with the kind of model

system I described, which would at least look like it

was a reasonable way of detecting a direct harmful

effect .
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I think it’s very unlikely that we’re

going to pick up such a direct harmful effect in a

drug that’s already been extensively tested. So

that’s kind of where I am on that.

I think if we can’t say that: We’ve got

a model that’s perfect at this point, what would the

agency do tomorrow? I think that’s a little bit more

problematic.

I guess some of the concerns that people

have voiced might be addressed fairly expeditiouslyby

the kind of

suggested. I

model system that Dr. Raisz last

don’t know that, though. I mean, this

is a problem of validation, and we’re in the middle of

this. We’re right in the middle of this.

I guess my major point here is that if I

can distinguish between the kind of indication and

product monograph that a drug that’s been shown to

have anti-fracture efficacy over the long run would

have and one that hasn’t been has been shown to

protect or enhance bone

meaningful distinction.

I think the

mass, that’s it seems to me a

other point is obviously that
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it’s extremely important that the other elements of

corticosteroid osteoporosis that are not treated by,

let’s say, an anti-resorptive drug be addressed in the

care of that patient. Package inserts need to be

extremely explicit about this and not underestimate

the importance of the other

DR. SOBEL: Let

types of therapy.

me go over another thing

about preclinical testing. As YOU know, this

preclinical model is unique to the osteoporosis drugs

in which there is the other part of preclinical

toxicity testing touched on by Dr. Hirsch that:

the combination of the drug plus the treatment

Does

drug

plus corticosteroids require a reevaluation of the

general preclinical toxicology that applies to all

drug situations; in other words, Carcinogenicity and

reproductive toxicity, whatever?

It was touched upon, but I didn’t get a

sense of what the group thought about jl~st the general

preclinical

evolved for

evolved to

(202) 234-4433

program, not the unique program that we

osteoporosis .

You must remember that unique program was

expedite the approval of osteoporosis
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drugs. It wasn’t the burden. It was supposed to be

a facilitator. It seems to be that it’s working in

the opposite direction right now because we can’t find

a good model.

But I do want to get some sense since it

was brought up but not fully discussed about general.

Is there a need for a fairly complete program of

conventional preclinical toxicity testing?

It’s a question. I don’t think the

division has a position on that.

CHAIRMAN BONE: Does the agency

experience to bring to bear on this?

DR. SOBEL : Well, I would say

conventionally if the drug is to be marketed

combination, we like the drug to be tested

combination. I can go back to some

have

that

as a

as a

oral

contraceptive, progesterone, estrogen combinations.

But as a rule, we don’ t require

conventional toxicity program for drug-drug

interactions . This goes beyond that. This goes to

the point where we know that they’re going to be used

together.
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So I don’t think I have a great deal of

precedent to answer that question except for a

combination that we know is going to be used as a

combination.

conventional

Then there is reason to do a

toxicity program using that combination.

CHAIRMAN BONE: Well, others will have

comments on this. Go ahead, Dr. Molitch?

DR. MOLITCH: I think part of this unique

state that was talked about is not just use of

corticoids but their use in a variety of

anti-inflammatory states with perhaps

anti-inflammation going down the use of

corticosteroids, et cetera.

And so that to try to mimic that with one

single model, which doesn’t even exist at this point,

or multiple models is probably just never going to

happen.

And I would think that perhaps just

gathering the routine data in the patient populations

being treated in the studies that we have talked about

probably would suffice for that toxicity point of view

in my mind.
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BONE : It seems to me that this

a question of the agents in

me comment. What I was saying

looking for a toxic effect of

trying to --

DR. SOBEL : I understand. Jules, did I

misquote you in your desire to have a conventional

toxicity?

issues .

Hirsch’s

DR. HIRSCH: No.

DR. SOBEL : I just wanted to separate

That’s why I --

CHAIRMAN BONE: Let me return to Dr.

point. It seems to me that whether or not

there would be a requirement or a prudent requirement

to look at the combination of the corticosteroid and

some drug in combination in the enormous long–term

trials, animal studies, which will last for years and

cost millions and millions of dollars, would depend

upon how likely somebody thought it was that there was

something the matter. And I think this would have to

be judged based on the understood mechanism of action

of the drugs.
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1 If you have a drug that was essentially

2 inert in most systems that you would be concerned

3 II about, it would be a relatively low risk that you had

4 somehow managed to generate a toxic combination in

5 other organ systems where you didn’t have one before.

6 So, for example, if you had an agent such

7 as some of the ones we’ve discussed where their

8 effects are pretty well confined to the skeleton, then

9 doing what I’m kind of talking about as sort of a

10 skeletal tox. study might be all that would be

11 required.

12 If you had a very active agent that had

13 effects on many organ systems that altered hormone

14 receptor interaction that affected many tissues or

15 something like that, then I think that would have to

16 be looked at more carefully and more specifically, but

17 it seems to me that at that point I think that would

18 heavily depend on the understood mechanisms of actions

19 and potential actions of the drugs.

20 Would you agree with that, Jules?

21 DR. HIRSCH: Yesr I would. I was sort of

22 focusing attention on steroids. And what sort of
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drives my comment is the fact that steroids do have a

remarkable facilitory action on all sorts of processes

in the body.

I mean, the regulatory elements in DNA

have profound influence on many, many intracellular

systems. So it’s not so much the bone side of it that

I was concerned about but the steroids.

And we’re talking about this in huge

doses . This is not something that’s in the ordinary

range of what people manufacture and secrete

themselves but very large therapeutic doses of

steroids.

so, I mean, it’s known to affect fat

metabolism. It makes people give Type II diabetes.

It does all sorts ~f -- you’re dealing with a totally

different human being when they’re on large doses of

steroids, as we know. You can go through the pages

and pages of effects of steroids.

So it’s with that in mind that I brought

this up. So it’s the focus on the steroid, rather

than on the bone side, that bothers me about this.

CHAIRMAN BONE: But would you agree that
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this idea of revisiting all the tox. and so forth for

a drug that was being used in combination with a

steroid where it’s already been done for the drug by

itself would -- whether or not something like that

would be necessary would be guided by what one

understood about the drug as well as the steroids?

DR. HIRSCH: Oh, yes. I would leave this

up to the toxicologist or someone who knows more about

these kinds of interactions. I just think it’s a

terribly important thing to consider.

DR. SOBEL : I know. It is a terrible

burden if we should accept the position they should be

tested conventionally again. We would be very

reluctant to make such a decision. And I think we

would have to have good cause, as you and Dr. Bone

have said, physiologically to proceed along that line.

So I don’t think it’s probable that we

would request it, but I did want to make sure that

there was some consensus on that.

CHAIRMAN BONE: Thanks.

Dr. New?

DR. NEW: Please correct me if I’m wrong,
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Dr. Raisz. I thought you said that there was no good

animal model for glucocorticoid effects on bone.

DR. RAISZ: Well, there are good models

for study the inhibitory effect on bone formation in

animals; by the way, in vivo as well as in vitro.

Dexamethasone inhibits osteoblast function when given

in vivo.

But because of this whole complexity of

the indirect effects in humans, that

easily replicated and, it was pointed

even be critical in animal models.

part is not

out , may not

So if you were dealing with something that

was supposed to reverse the bone formation inhibition

effect, you could use an animal model to show that the

bone formed, let’s say, as compared, let’s saY# to

fluoride had good strength and good

you’re looking for something that’s

the glucocorticoid-treated animal,

model .

structure. But if

anti-resorptive in

we don’t have that

And maybe the model would be the

ovariectomized glucocorticoid-treated animal, but I

don’t think we have it. And that was eloquently
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brought up by Gideon, who if he couldn’t find the

model, it ain’t out on the lot.

DR. NEW : Therefore, I am concerned,

Jules. I’d like to sort of address this. If there is

no good animal model for the human situation, can you

be misled by an animal model? And considering, for

instance, that most rodents don’ t secrete

17-hydroxylated steroids and what you’re giving to

patients are all 17-hydroxylated steroids, you may

even be misled by the steroid you’re giving because

that’s not what the animal uses for his metabolism.

So I don’t know. I mean, I have no way of

solving this, but I’m worried about the opposite

problem: Will you be misled?

DR. HIRSCH: May I?

CHAIRMAN BONE: Please.

DR. HIRSCH: sol , I don’t don’t want you

to get off the hook just quite as easily as I think

maybe --

DR. SOBEL: No. I don’t want to be let

there. I want to do the right thing.

DR. HIRSCH: What Maria says is important.

NEAL R. GROSS
COURT REPORTERS ANDTRANSCRIBERS

1323 RHODEISIAND AVE., N.W.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www. nealrgross.com



.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

290

You can be misled by the animal. But having said what

I said earlier, I don’t think this is a thing that

ought to be dealt with lightly. In other words, it

may not be that you want to

of the retesting that goes

On the other

put everybody

into this.

through all

hand, a very competent

toxicological review of all of the data that were

accumulated for Osafix for this -- it sounds like it’s

ending up to be no fix, no Osafix, but, in any event,

this Osafix thing.

Looking at all of the toxicologic data for

this theoretical drug and reexamining it in the light

of it now is going to be used with a lot of steroids

would be a very valuable thing to do because some

selective retesting might be very much in order. I

just wouldn’t toss it out and say, “It doesn’t matter.

The preclinical stuff doesn’t have to be done at all.”

DR. SOBEL : Well, as an example, if you

felt gastrointestinal toxicity were important, would

you like to subject animal models to do a sort of

targeted toxicity of the effect of combined use of

Osafix with corticosteroid on gastric mucosa,
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something like that?

DR. HIRSCH: If you’re asking me, I surely

would because I --

DR. SOBEL: No. I’m just saying I’m

giving the -- and that’s one of the four cause ideas

that we’re all thinking

burdensome beyond --

DR. HIRSCH :

but these may have

In other words, it

about, but I don’t want to be

I know what you’re saying,

extraordinary accumulative effect.

may be that if you’re using one of

these bisphosphonates or whatever along with people

who are on heavy doses of steroids, the incidence of

GI bleeding might be extraordinarily high or whatever.

So I would sort of want to re-look at the animal model

data at first very much with this in mind.

DR. SOBEL: Well, I would make the guess,

but you would like to subject that to animal modeling

despite the good guess that it might be aggravated.

I mean, the animal model will not tell us yes or no.

It will confirm our thought on it. It’s not going to

discover a new interaction.

I hear what you’re saying.
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DR. SOBEL: No, no.

saying, yes.

DR. HIRSCH : I

appropriate for us, by the way,

Whenever two drugs come along,

DR. SOBEL: No. I

DR. HIRSCH : This

thing of giving people steroids
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I mean, I don’t want

I do hear what you’re

don’ t think it’s

to make a yes or not.

you do this.

understand.

is an extraordinary

It makes them very,

very sick. And it makes them somewhat better in some

respects. And that’s why we use it.

But they’re very sick individuals, and

they’re very liable to get a whole lot of terrible

problems, as we know. And, therefore, throwing a new

drug into that arena is a very special problem that

has to be examined exceedingly carefully at every

level, I think, from genotoxicity up.

CHAIRMAN BONE: One of the other issues,

one way to look at that that might be helpful in drugs

that are extensively metabolized would be to see if

the steroid treatment, for example, substantially
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altered the metabolism of the drug where you had very

different metabolizes or something like that.

There are some things that you can do

based on an understanding of the mechanism of action

and looking at the immediate interactive effects,

which would help you to make I think an informed

estimate of the likelihood that the sort of very

long-term toxin studies and so on would be productive.

And I think we probably agree on that.

The next point that we’re on here is for

drugs which have not been approved -- and we have

addressed this a little bit already -- have not been

approved for other osteoporosis indications or drugs

which have not demonstrated anti-fracture efficacy, or

those which actually appear to induce a quality

problem.

This parallels very much the guidance on

postmenopausal osteoporosis. If a drug indicates a

problem in the preclinical testing, the strength does

not relate to the mass as it should.

Abnormal architecture is seen.

Mineralization defects are detected or other
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in the preclinical or

parallel to those in

to inducing quality

problems. That’s the kind of thing we’re talking

about.

If we see those or if we have a drug that

hasn’t been shown to improve fracture rates or hasn’t

been approved for other osteoporosis indications, what

kind of endpoints and durations of trials should be

required for these drugs?

DR. RAISZ : The endpoint should be

beginning of the trial. I mean --

CHAIRMAN BONE: This is Dr. Raisz

speaking, for the record.

DR. R7.TSZ: Yes. I am not trying to be

too exaggerating, but you’re putting up a bit of a

straw man here. None of these things sound like

something you would want to give to the patient with

glucocorticoid-induced osteoporosis.

CHAIRMAN BONE: Well, you

drug that just hasn’t -- we talked about

Your Paget’s disease drug that you were
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would fall into this category.

DR. RAISZ: Oh, okay. So you’re talking

about that it hasn’t been done yet.

CHAIW BONE: When you have a drug, I

mean, you --

DR. RAISZ: There are two different things

here.

CHAIRMAN BONE : There are several

different things.

DR. RAISZ: Failed to show anti-fracture

efficacy in a trial and osteoporosis.

CHAIRMAN BONE : It hasn’ t been

demonstrated.

DR. RAISZ: Or hasn’t been demonstrated.

Okay.

CHAIRMAN BONE: You’ve got a bone mass.

I think there are three separate questions here. One

is drugs that just haven’t been approved for anything;

two , drugs that may have favorable bone density

information

instance, but

to the point

(202) 234-4433

in postmenopausal osteoporosis, for

have not progressed in their evaluation

of having demonstrated anti-fracture
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would be a drug that

testing like fluoride

So those are three different kinds of

problems, but they’re lumped together because more

stringent trials have been required in postmenopausal

osteoporosis for drugs that might parallel these

categories.

Comments?

DR. MARCUS: More stringent and longer.

I mean, it’s obvious to me.

CHAIRMAN BONE: It is obvious that it’s

more stringent and longer. But, Dr. Marcus, how much

more stringent and how much longer?

DR. MARcus : It clearly has to include

fracture evidence and clearly has to go on, I would

say, for a

Molitch is

with that.

(202) 234-4433

couple of years.

CHAIRMAN BONE: Other comments? Dr.

nodding.

DR. MARcus : Larry seemed uncomfortable

I’m saying --

DR. RAISZ : I’m not unhappy with that.
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the actual situation. The

company would put forward

of glucocorticoid-induced

osteoporosis and not primary osteoporosis is what I

guess we’re looking at at their first --

DR. MARCUS: All right. Let’s take growth

hormone. Here’s an example: growth hormone or IgF,

both of which have been used with no success. I mean,

it wasn’t implausible from the beginning.

DR. RAISZ: That’s what I mean.

DR. MARCUS: Yes.

DR. RAISZ: Okay. Well, in that case, I

would agree with you that you would have to have a

long efficacy trial which showed both, I mean,

particularly safety because the combination of growth

hormone and rheumatoid arthritis might be --

DR. MARCUS : Growth hormone and the

steroids on the glucose intolerance. It’s a nightmare

potentially.

DR. RAISZ:

have a long trial and

efficacy, like you would

So yes, I think you’d have to

you’d have to have fracture

starting with postmenopausal.
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CHAIRMAN BONE : Dr. Turner?

DR. TURNER : There are several issues

here. I mean, I think potentially you’re talking

about a drug that hasn’t been investigated well at all

compared to a drug that has gone through some phases

of investigation but not others, simply just hasn’t

gone through a complete investigation for

postmenopausal osteoporosis. I think that it would

depend on

gone on.

gaps that

what degree of investigation had already

You would essentially need to fill in the

there wasn’t a proper preclinical data.

That would have to be provided.

Clearly there’s no fracture efficacy at

all. And this should not be a less stringent criteria

for fracture efficacy than is previously approved for

postmenopausal

so

demonstrated,

osteoporosis .

clearly there must be fracture efficacy

but there may also need to be

preclinical data accumulated as well. And it would

depend largely on what data is already built.

CHAIRMAN BONE: I think the parallel with

our existing guidance would be that certainly a drug
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that had an indication of a bone quality problem

either in preclinical studies, where woven bone or

mineralization defect or some other abnormality,

structural abnormality, was seen or demonstration of

a problem in the clinical trials, it’s hard to imagine

that we could recommend approval without demonstration

of anti-fracture efficacy.

And , even then, even then, I would say

that that would have to be anti-fracture efficacy over

a period of time because I can imagine a situation

where you would have a potent anti-resorptive agent

that because of the anti-resorptive effect might have

a transient but not durable effect on fracture risk

and that could even lead to more accumulative problems

over time.

So I think if you have a dirty preclinical

situation with a drug like this that I would say

extended trials with demonstration of anti-fracture

efficacy -- and I think here the second point, where

we’re talking

anti-fracture

little bit on

(202)234-4433

about a drug that has not demonstrated

efficacy, I think it would depend a

whether it had tried or not.
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In other words, is this a drug that had

filed in the clinical trial or is this a drug that

just hadn’t completed the anti-fracture studies that

are part of the postmenopausal osteoporosis

evaluation?

DR. TURNER : Maybe if it’s failed a

clinical fracture trial, maybe it shouldn’t be

considered at all, as Dr. Raisz has indicated.

DR. MARCUS: It is more like no

repeat a study that had been adequately

one would

done and

actually failed. But it’s more likely that a study

would have been done that showed a change in bone mass

that just was underpowered to --

CHAIRMAN BONE: So I think that this is

going to be something where that’s really almost a

case by

I would

case situation from my mind. And then I guess

agree with the others that for a drug that has

not been approved previously for another osteoporosis

indication, at least within what I can imagine at the

moment, it seems to me that we would want to see

anti-fracture efficacy in that instance.

I guess that’s another way of saying that
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1 the first time a drug is registered for either

2 corticosteroid-induced or postmenopausal osteoporosis,

3 we would want to be seeing at least a favorable trend

4 toward anti-fracture efficacy.

5 I guess the one place I’m equivocating a

6 little bit here would be is if a drug is coming along.

7 I guess I could possibly imagine something parallel to

8 the favorable trend rule that we have.

9 If we had a very favorable preclinical

10 evaluation, good effect on density -- this is being

11 done in parallel with the postmenopausal osteoporosis

12 program so we don’t have the data from that yet.

13 Could we consider a favorable trend in the

14 II corticosteroid indication in the same way that we

15 would in parallel consider a favorable trend in a

16 postmenopausal osteoporosis indication?

17 I don’t know if I have a final opinion on

18 that, but I --

19 DR. SOBEL: Too many hypothetical.

20 CHAIRMAN BONE : That’s a lot of

21 hypothetical.

22 DR. SOBEL: Yes.
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CHAIRMAN BONE: But I wouldn’t actually

exclude that a priori. That’s for my own part.

DR. MOLITCH: Wouldn’t you want the

estrogen approval first under those circumstances?

CHAIRMAN BONE: Well, generally speaking

--

DR. MOLITCH: I mean

CHAIRMAN BONE: Yes,

the nonsteroid.

in general, I think

I would, but I guess I could imagine.

Roger?

DR. ILLINGWORTH: Wouldn’t

bone biopsy data to validate the --

CHAIRMAN BONE: Absolutely.

assuming everything else is perfect.

assuming everyth<.n.g looked perfect

well-validated model that was showing

you also want

This would be

This would be

r we had a

all the right

things in animals and we had good tissue and good

tissue on histology and everything else was in shape.

I guess I would be willing to discuss

whether that favorable trend rule could be applied in

parallel, although I obviously would rather see the

more stringent data. But I would be willing to
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Dr. Critchlow.

DR. CRITCHLOW: No. I agree
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Excuse me,

with all of

those. The only other situation that I can see -- and

I don’t even know if it would be pertinent -- is in

the case of someone who is getting high-dose steroids

for some short period of time, a year or so, where the

indication might be several of or restoration of bone

density.

CHAIRMAN BONE: The other version of that

would be if you had patients -- and this might be more

pertinent to the transplant situation -- where you had

reason to anticipate a very dramatic loss in bone mass

and you prevented it in a short-term study. Could

that conceivably buy you something very circumscribed

and descriptive for that?

Again, that’s kind of a special case,

different from our concept of the chronic

corticosteroid therapy. I think it’s implicit here

that we’ re talking about chronic corticosteroid

therapy, but maybe we should make it explicit and say
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what we’re talking about here wouldn’t necessarily

apply to the acute, high-dose exposure in the early

phase of treating a transplant patient or something

like that. That might be looked at a little bit

differently. That’s not what we’re talking about

today. Okay?

Any further comments or questions or

remarks?

(No response.)

CHAIRMAN BONE: We’re doing very well from

a time standpoint. Maybe what 1’11 just do is try to

wrap up a little bit, and then we’ll adjourn shortly.

The Committee has discussed a lot of

topics. We’re very grateful for the contribution of

Mrs . Raymond and Dr. Rodan in the open hearing and

also the additional remarks of Dr. Epstein and Dr.

Kimmel from the audience and especially appreciative

of our guests, Dr. Raisz, Dr. Lukert,

Dr. Turner; as always, the Committee

and our executive secretary, who

Dr. Orwell, and

and the agency

makes all the

arrangements and makes things

We’ve talked about

work.

chronic corticosteroid
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therapy and the associated osteoporosis. I think key

points are that there are a lot of other things going

on.

There are

condition than any one

more things going on in that

treatment can fix. And this is

a handicap in evaluating any drug because it’s only

going to address part of the problem.

And it’s also an extremely important

caveat for any labeling and for any responsible

marketing of a product because it’s extremely

important that the other elements of the problem be

addressed.

We’ve discussed

disorders requiring chronic

should probably be evaluated

the fact that several

corticosteroid therapy

in order to be sure that

the information can

We have

which should be

high-dose or first

be generalized.

been attentive mainly to regimens

used chronically, rather than

type of treatment. We indicated

that we think it’s important

and vitamin D replacement.

I think there’s

to have adequate calcium

some spectrum of opinion
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about how to best manage the vitamin D and the calcium

status of the patients. And this would also extend to

the question of calcium wasting or hypercalcuria

that’s in some of these or many of these patients but

that, at the minimum, clinical trials should contain

what’ s regarded as generally prudent in those

respects, that we have talked a little bit about how

the treatment of the underlying disorder can interact

with the osteoporosis with respect to issues like

inflammation and mobility.

And we’ve talked about sort of a gradation

here of indications, rather than sharply separating

prevention and treatment. There seemed to be some

intermediate concepts between a priori prevention if

you want to put it that way and end-stage treatment,

one of the concerns about treatment of late disease

being that this may be so confounded that it’s very

hard to isolate the effect of the treatment

corticosteroid-induced elements.

We had quite a discussion about

on

how

anti-osteoporotic agents for this indication might

either stimulate bone formation or control bone
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resorption and how those might be evaluated, both in

preclinical and clinical studies.

And there was a general consensus that

drugs which had already been extensively investigated

with favorable results would not require as much

additional investigation as drugs that lacked such

validation. Certainly drugs with which any issues or

problems had come up in preclinical or clinical

testing would be held to a more stringent standard.

There was a lot of discussion about

preclinical models because in some ways it would be

ideal if we could address some of the more difficult

issues in such preclinical models.

It’s particularly vexing in the evaluation

of patients with corticosteroid-induced osteoporosis

that is just extremely difficult to maintain these

patients in a steady state with regard to their

disease for the length of time that we would normally

evaluate the postmenopausal osteoporosis, for

instance. There was a general view that a one-year

study on bone density would be kind of the minimum to

attain a prevention or maintenance type of claim.
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With regard to the models, we had I think

what I thought was a rather constructive exchange of

experience and views here addressing the disparity

between what might be required to ideally-model the

entire disease process with all of its elements and

what might be necessary to detect an interaction

between glucocorticoid steroid therapy and a drug,

which would result in a toxic effect of that drug not

seen under other conditions on bone. And Dr. Hirsch

raised the possibility that we consider some other

organ system besides the skeleton when we were

thinking about those kinds of interactions.

It was my impression that people were

thinking in a little bit different terms about how

these models might be employed after their

discussions.

I think this has been a very interesting

discussion from the standpoint of a participant. I

hope that the agency feels that the discussion was

pertinent to

if there are

occurred --

(202) 234-4433

their concerns and desires. And I guess

any further questions or issues that have
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done a magnificent job: the

consultants. And the comments
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think that you have

Committee and our

from the floor were

very helpful and will give us a great deal of guidance

in how to proceed in a very, very complex area. Thank

you .

CHAIRMAN BONE: Thank you very much.

1’11 declare this meeting adjourned.

(Whereupon, the foregoing matter

concluded at 3:24 p.m.)

(202) 234-4433
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