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PROCEEDI NGS

(8:06 a.m)
DR. CHESNEY: | think we are ready to begin.
My nane is Joan Chesney, and good norning. | would like to

wel come the comm ttee nenbers, the consultants, the guests,
and the nenbers of the FDA

Just briefly, today and tonorrow we will be
reviewi ng two cl asses of drugs which have been approved for
use in the treatnent of atopic eczema topically: the
topical corticosteroids and the topical imunosuppressants
whi ch inhibit the enzyne cal ci neurin.

Even with topical use often, when used
I nappropriately, the corticosteroids can cause suppression
of the hypothalam c-pituitary axis and the
I mmunosuppressants have been associated with
| ynphoproliferative disorders when given orally to patients
and with | ynphoma and follicular cell thyroid adenomas in
rodents when given orally, and nouse photocarcinogenicity
studi es have been associated with cutaneous malignanci es.

We are being asked today and tonorrow to
provi de feedback to the FDA regarding two specific issues.

Nunber one, what are the specific risks of each event

associ ated with each drug? And secondly, how should risk
managenent prograns be conducted for, nunber one, the

preventi on of HPA suppression wth corticosteroids and,
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nunber two, with the topical imunosuppressants, how to
design long-termregistry prograns to eval uate the
potential cancer risk fromexposure to these topical

i Mrunosuppr essant s?

As al ways, the FDA has provided us with
excellent witten materials to review and superb
consultants to assist us with the discussion of these two
guesti ons.

If we could now turn to the introduction of the
i ndi vi dual introductions of the people at the table, and I
guess we'll start with D anne.

DR. MJURPHY: |I'm D anne Murphy and I'mthe
Ofice Director for the Ofice of Pediatric Therapeutics
and also for the Ofice of Counter-terrorismand Pediatric
Drug Devel opnent.

DR. WLKIN: I'm Jonathan WIkin, D rector of
the Division of Dermatol ogic and Dental Drug Products.

DR, TRONTELL: [|I'm Anne Trontell, the Deputy
Director of the Ofice of Drug Safety in the Center for
Dr ugs.

DR. DANFORD: |'m David Danford, a pediatric
cardi ol ogi st at the University of Nebraska Medical Center
and Creighton University School of Medicine in OQmaha and a
menber of the subconmttee.

DR. SANTANA: Good norning. |'mVictor
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Santana. |'ma pediatric hematol ogi st/oncol ogi st at St.
Jude's Children's Research Hospital in Menphis, Tennessee.

DRk GGODE: I'mMm Gode. |'ma nenber of
the subcommittee. M background is pediatric infectious
di sease, and | work at Children's Hospital, University of
Col orado School of Medicine in Denver.

DR. EPPS. |1'm Dr. Roselyn Epps, the Chief of
the Division of Dermatol ogy at Children's National Medica
Center, Washington, D. C

DR. FOST: Norm Fost, Professor of Pediatrics,
general pediatrician, and Director of the Bioethics Program
at the University of Wsconsin.

DR. CHESNEY: |'m Joan Chesney. M field is
i nfectious diseases, and I'mat the University of Tennessee
in Menphis and St. Jude Children's Research Hospital.

MR, PEREZ: | am Tom Perez, Executive Secretary
to this neeting.

DR, EBERT: |'m Steve Ebert. [|'m a pharnaci st
in infectious diseases at Meriter Hospital and Professor of
Pharmacy at the University of Wsconsin, Mudison.

DR GORVAN. I'mRich Gorman. |'m engaged in
the private practice of general pediatrics in Ellicott
Cty, Maryland and a nenber of the subconmmttee.

DR. SCHNEIDER: |'m Bruce Schneider. |'m

Associ ate Vice President for dinical Research at the



© 00 N o o b~ w N P

N NN N NN P P PR R R R R R
a A W N P O ©O 00 N O O »d Ww N -, O

10
Associ ation of American Medical Colleges in Washington,
D.C. I'ma clinical endocrinologist, fornerly a nmedi cal
of ficer at FDA, and before that Professor of Medicine at
Al bert Einstein College of Medicine in New York

DR. FINK: Bob Fink, pediatric pul nonol ogi st at
Children's Medical Center in Dayton, Ohio, and Professor of
Pedi atrics at Wight State University.

DR. TEN HAVE: Tom Ten Have, Professor of
Bi ostatistics, University of Pennsylvania, and nmenber of
t he Der mat ol ogy Advisory Committee.

DR. ANDREWS: |'m Elizabeth Andrews. |'ma
phar macoepi dem ologist. [|'m Vice President of RTI Health
Solutions at Research Triangle Institute in North Carolina.

DR. RAIMER: |I'm Sharon Rainmer. I|I'ma
pedi atric dermatol ogist fromthe University of Texas in
Gal vest on, Texas.

DR. WLFOND: |1'mBen Wlfond. |'ma pediatric
pul nonol ogi st with the Departnent of Cinical Bioethics at
the NIH and also with the National Human Genone Research
Institute.

DR. MATTI SON: Don Mattison. [I'mat NICHD. M
clinical training is in obstetrics.

DR. CHESNEY: Thank you.

Next on the agenda is the neeting statenent by

Tom Perez, our Executive Secretary.
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MR. PEREZ: Thank you.

The foll owm ng announcenent addresses the issue
of conflict of interest wwth respect to this neeting and is
made a part of the record to preclude even the appearance
of such at the neeting.

The subcommittee will discuss the risk
assessnent and possi ble risk managenent strategies for
hypot hal am c-pituitary-adrenal axis suppression in children
who are treated for skin disorders with topica
corticosteroids.

The topic of today's neeting is an issue of
broad applicability. Unlike issues before a commttee in
whi ch a particul ar product is discussed, issues of broader
applicability involve many industrial sponsors and academ c
I nstitutions.

Al'l special governnment enpl oyees have been
screened for their financial interests as they may apply to
the general topics at hand. Because there have been
reported interests in pharmaceutical conpanies, the Food
and Drug Adm ni stration has granted a general nmatters
wai ver to Dr. Richard Gorman, which permts himto
participate in today's discussions.

A copy of the waiver statenent may be obtai ned
by submtting a witten request to the agency's Freedom of

Information O fice, room 12A-30 of the Parklawn Buil di ng.
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Because general topics inpact so many
institutions, it is not prudent to recite all potentia
conflicts of interest as they apply to each nenber and
consul tant. FDA acknow edges that there may be potenti al
conflicts of interest, but because of the general nature of
the di scussion before the conmttee, these potentia
conflicts are mtigated.

In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
an FDA participant has a financial interest, the
participants are aware of the need to exclude thensel ves
from such invol venent and their exclusion will be noted for
the record.

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

Thank you.

DR. CHESNEY: Thank you.

Qur first speakers, who will make opening
comments, are Dr. Dianne Murphy and Dr. WIkin. Dr. Mirphy
is the Director of the Ofice of Counter-terrorism and
Pedi atrics and the Director of the Ofice of Pediatric
Therapeutics. Dr. WIlkinis the Director of the D vision

of Dermatol ogi c and Dental Drug Products of the FDA. They
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will be providing us with an introduction and overvi ew.

DR. MJURPHY: Good norning and wel cone to the
| ousy weat her we have in what should be a gl orious autum,
but unfortunately you will nostly be [ ocked up in this room
with us. So | guess it doesn't matter as nuch.

But we are delighted to have the conmttee neet
and hel p advise us. W have conbined the el enents of our
Pedi atric Advi sory Subconm ttee and nenbers of the
Der mat ol ogy Advi sory Comm ttee, and we | ook forward to your
recommendati ons to us today.

The good news is that we are bringing these
guestions to you today because we have conducted trials in
children. W had this information brought to us because we
asked for these studies to be done. The information, sone
of it or much of it, is the result of trials that were
conducted in response to a witten request which the FDA
sent to sponsors, and if sponsors respond to these witten
requests and conduct the trials as we have asked themto
do, they are awarded additional marketing exclusivity.

This has been a trenendous notivator for the conduct of
trials in children, which have been very necessary because,
as we all know, the products are being used anyway. So
like all things, once you get information, being nostly
scientists here, it just tends to generate nore questions,

and that is exactly what has happened here.
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You wi |l | hear over the next two days about two
different classes of products that are used in diseases
that can be serious, not life-threatening, but for which
chil dren need options. So these products, over the next
two days, are linked. They are |inked because they're
treating simlar diseases. They are |linked because they're
topicals, and they're |inked because they, again, bring
forth questions fromthe studies that have been conduct ed.
And they're particularly linked -- and I think this is
going to be the challenge to you over the next two days --
because they are, in essence, options for parents and
chil dren and physicians. |f one can't use one, one may
need to use the other. Yet, what we are asking you to help
us with is how do we appropriately advise the people who
are both prescribing these products and the parents who are
usi ng them when we are not able to clearly delineate the
| evel of risk. That is really what you're going to
struggle wth over the next two days.

You are going to hear what we think the risk
I's, but not only what additional studies do we need, but
how are we going to develop a risk nmanagenent programt hat
will not, in essence, limt options and yet clearly inform
so that the selection of the product will be that it wll
be used in the safest manner until we are better inforned

about what the true risk is. As | said, you will also be
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asked questions about how to help us identify additiona
studies that mght define this risk. So it's, | think, a
very difficult task that you have in the next two days.

You're going to hear about risk managenent
prograns that we have and vari ous approaches to risk
managenent, but | think the real quandary to you is we're
asking you to hel p us say when we don't have an absol ute
certainty on the risk, it is not conpletely defined, how do
we best manage these risk nmanagenent prograns.

Thank you and we | ook forward to your
di scussi on.

DR. CHESNEY: Dr. WIKkin?

DR. WLKIN: [I'd be happy to make nmy very bri ef
comments fromhere. [|1'd like to first echo Dr. Miurphy's
wel cone.

I'"d like to point out that we have pediatric
dermatol ogic reviewers in our Division of Dermatol ogi c and
Dental Drug Products who wll be |ooking forward to how t he
commttee responds to the questions later in this day, but
| would Iike to point out that they spend a lot of tine
| ooki ng over the transcripts for the entire neeting because
what you say and di scuss in each section is actually just
as neani ngful as specific fill-in-the-blank answers that
conme |ater in the day.

Dr. Murphy has given an overview of both days.
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I would Iike to say just a couple of words about what
we' |l think about today.

Topi cal corticosteroids have really been the
wor khorse for many dernmatoses. Most dermatoses are, in
fact, inflammatory and many of the dermatoses in children
are inflammtory and respond to topical corticosteroids.
There has been a | ot of success and advantage fromthis
group of products over the |ast four decades.

We have recogni zed for many years the potentia
for adrenal suppression with sonme of the topica
corticosteroids, especially when used over | arger body
surface areas and in smaller children with a sonewhat
| arger surface-to-volune ratio, and there may be sone
additional factors also in the younger children.

It's a difficult area to really think about.
There is sone uncertainty. There aren't nmany post-
mar keti ng reports of adverse events. On the other hand, we
have substantial evidence for adrenal suppression with the
testing that Dr. Mirphy has described that we have been
able to obtain fromthe different products during product
devel opnent. | think by first principles, the agency has
gotten to the stage where we believe that there are certain
things we need to say in |abeling about risk managenent,
and we'll share with you where we are on this. But we're

| ooking for the conmttee and for the experts to give us
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advice on are we where we need to be.

Agai n, adrenal suppression is silent. It's
|l i ke hypertension or osteoporosis. | think the usually
st at ement about osteoporosis is the first warning sign is
there isn't any. |It's a fracture. And that ny be the case
wi th adrenal suppression. It's either hidden fromview
until there is sepsis or sone nmgjor traumatic event or it's
real ly not detected.

Alvin Feinstein, who coined a ot of words, is
the Yale clinical epidemologist. One word that probably
shoul d have gotten picked up nore and didn't was he used
the word "l anthanic" for these kinds of conditions. It
conmes from G eek | anthanos, hidden fromview, or
| ant hani ne, to escape notice. You may recall from
chem stry the | anthani de series of elenents, the rare earth
el enents, the ones that were very difficult to detect. |
think that's what we're tal ki ng about, a |anthanic kind of
condition in Feinstein's term nol ogy.

So, again, there is this kind of uncertainty
and we would like to share this uncertainty, the first
princi ples, how we've been thinking about it, how we've
been crafting our statenents for risk managenent, and get
the sense of the conmttee, are we on target, are there
ot her things we need to do.

Thank you.
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DR. MJURPHY: W depend on Jonathan to give us a
new wor d.

(Laughter.)

DR. CHESNEY: | was thinking of |audanum
There nust be a derivative there sonmewhere.

Qur first formal presentation is by Dr. Nikhar
and Dr. Nikhar is a nedical officer with the Division of
Der mat ol ogi ¢ and Dental Drug Products and a board certified
pedi atrician. She will|l present an overview of atopic
dermatitis, its clinical course and therapeutic options.

DR. NIlKHAR: Good norning. M talk this
norni ng covers atopic dermatitis, its clinical course and
t herapeutic options.

Starting off wwth a brief introduction, atopic
dermatitis is a chronic inflanmatory di sease of the skin,
primarily seen in the pediatric age group. It is
characterized by dry skin, pruritus, erythema, edema
scal i ng, excoriations, oozing, and lichenification.

However, dry skin and pruritus are invariably present al
stages of the disease. It is a nulti-faceted disease
show ng i ncreasing preval ence and rising costs, and
together with asthma and allergic rhinitis, it forns part
of the atopic triad.

Going on to epidem ol ogy, currently about 10 to

20 percent of children in industrialized countries devel op
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atopic dermatitis, and for reasons that are unclear, this
nunber seens to be increasing. Environmental factors such
as urbani zati on and devel opnent may be contributory
factors. It is comoner in higher soci oeconom c groups and
in children fromsmaller famlies. The overall clearance
I's about 50 to 60 percent and 80 percent of children with
severe di sease continue to have |ifel ong exacerbations.

Considering norbidity, it has an inpact on the
quality of life at all ages, and this is due to
psychol ogi cal problenms fromvisible skin |l esions due to
stigmati zation, the itch-scratch cycle that is aggravated
during flare-ups, sleeplessness, |ack of concentration at
school or work, and distress over repeated treatnents, tine
i nvol ved, and financial costs.

Atopic dermatitis can cause a consi derable
drain on financial resources of patients and health
services. The costs increase with disease severity and
they're highest in the first few years, after which there's
a decrease indicating a learning effect in the treatnent of
patients. And while the FDA does not consider
phar macoeconom ¢ i ssues in drug approvals, we do recognize
that cost is an inportant factor in drug availability.

Going on to clinical manifestations, atopic
dermatitis is a condition of early infancy and in 50 to 75

percent of cases, the age of onset is 6 nonths or younger.
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A clearance rate of 60 percent is expected by age 16.
However, rel apses can occur in adulthood. A worse
prognosis is indicated by severe chil dhood di sease, early
onset, concomtant or famly history of asthma or allergic
rhinitis, and a biparental history of atopy.

There are three main age-related stages. Dry
skin and pruritus are associated wth all stages. The skin
barrier function is decreased and this nay lead to
i ncreased absorption of topically applied treatnents.
However, this usually inproves with adequate treatnent.

The infantile phase is fromO to 2 years of
age. The onset can be around 3 nonths of age, and under 6
nont hs, the face and scalp are commonly involved, while at
an ol der age, the linb folds and hands may be i nvol ved.

Red, scaly, crusted, weeping patches with excoriations my
be seen on both cheeks and extensor surfaces of
extremties, and typically the course is chronically
relapsing and remtting.

These pictures, courtesy of the University of
Erl angen, illustrates the features just described. The
infant on the left has typical facial and upper chest
i nvol venent and probably has a body surface area
i nvol venent of about 20 to 25 percent, while the infant on
the right has facial and extensor surface involvenent as is

again typical in this age group and probably has a body
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surface area invol venent of about 30 to 35 percent.

The chil dhood phase is from2 to 12 years of
age. Here papular areas in flexural regions are comon,
and in areas of chronic involvenent, persistent rubbing and
scratching lead to lichenified plagues and excori ati ons.

The adult phase is from puberty onwards, and
here flexural lichenified eczema with facial involvenent in
periorbital regions may be seen. The upper trunk,
shoul ders, and scalp may be affected, with chronic
rem ssions and exacer bati ons.

In this picture, this young child shows
flexural involvenent, which is again typical of this age
group, and probably has a body surface area invol venent of
about 35 to 40 percent.

The first picture on the left shows
l'ichenification which is seen in areas of chronic
i nvol venent. The picture on the right on the top shows
periorbital involvenment. The young man on the left in the
pi cture on the bottom shows inpetigo, which is a
conplication that may be seen with atopic dermatitis, while
the picture on the right shows typical flexura
i nvol venent .

The follow ng are sonme of the reported
I mmunol ogi cal features of atopic dermatitis. There is

i ncreased | gE production with specific IgE to nultiple
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antigens, increased basophil spontaneous histam ne rel ease,
decreased CD8 suppressor/cytotoxic nunber and function, an
I ncreased expression of CD23 on nononucl ear cells, chronic
macr ophage activation with increased secretion of
gr anul ocyt e macrophage col ony-stimulating factor, PGE2, and
i nterleukin 10, an expansion of interleukin 4 and 5
secreting Th2-1i ke cells and decreased nunbers of
I nterferon-ganma-secreting Thl-1like cells.

The di agnosis of atopic dermatitis requires the
presence of three or nore mgjor and three or nore m nor
criteria, as defined by Hanifin and Rajka, which is a
comonly used nethod. The major criteria include pruritus,
l'ichenification, chronic or chronically rel apsing course,
and personal or famly history of atopy. There are 23
mnor criteria that have not been nentioned in this
present ati on.

As far as the nmanagenent of atopic dermatitis,
there is no single ideal treatnent available. Each patient
shoul d have a flexible plan tailored for their need taking
i nto account the severity of the illness, the resources
avai |l abl e, the conpliance of the patient, and so on.

Dietary history is inportant, but dietary
mani pul ati on remai ns controversial. Infants are nost
likely to benefit fromthis, in which case their

nutritional status should be closely nonitored.
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Fam |y education is inportant regardi ng atopic
dermatitis and its clinical course, while neasures to
reduce exposure to allergens such as house dust mtes,
animal s, and cl othing should be discussed.

Going on to general treatnent guidelines,
noi sturizers are the cornerstone of therapy in atopic
dermatitis. Their frequent use, together with avoi dance of
dryi ng bat hing products, is inportant because atopic
dermatitis is often acconpani ed by dry skin. Creans,
oi ntnents, or lotions can be used dependi ng on individua
needs.

I[tch control is another inportant aspect. It
can be a very distressing synptom | eading to skin
breakdown, infections, and | ack of skin healing. Oa
anti hi stam nes, often of the sedating variety, are used to
try and break the itch-scratch cycle.

Patients with extensive atopic dermatitis are
often colonized with Staph. aureus. A course of ora
antibiotics, plus or mnus topical antibiotics, may be
needed for lichenified, excoriated | esions not respondi ng
to treatnent. Viral infections, for exanple, warts, eczema
herpeti cum may be seen in these patients and should be
appropri ately managed.

The sel ection of treatnent depends upon the

di sease severity, the age, the conpliance, the efficacy and
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safety data, and treatnent costs.

The followng -- that is, the first three --
are sone of the prescription treatnent options avail abl e.
Topical corticosteroids are currently the mai nstay of
first-line therapy of atopic dermatitis and will be
di scussed further. Topical immunosuppressants. This group
of cal cineurin inhibitors has been introduced as second-
line therapy for treatnent of atopic dermatitis and w ||
al so be discussed. System c corticosteroids are useful for
severe, acute cases of atopic dermatitis. However, chronic
use can lead to serious side effects and they shoul d be
used with caution.

The follow ng are then the off-1abel and ot her
treatnment options avail abl e.

Phot ochenot her apy has been tried mainly in
adul ts.

Cycl osporin was the first in the class of
I mmunosuppressants to be introduced for recalcitrant atopic
dermatitis. However, it can lead to serious systemc side
effects such as hypertension, renal toxicity, and a
propensity for malignant tunors, and this has limted its
use.

Azat hi oprine, thynopentin, and interferon-gamma
t herapy have all been tried.

Tradi ti onal Chi nese nedi ci ne has al so been
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tried. However, l|iver function abnormalities and
interstitial renal fibrosis has limted its use.

Gamma-linoleic acid in the form of evening
prinrose oil has al so been tried.

Now going on to review topical corticosteroids.
These were first introduced in the 1950s and are currently
the mai nstay of prescription therapy for atopic dermatitis.
They are safe and effective when used as recommended. The
weakest steroid that will keep the eczema under contro
shoul d be used, and potent steroids should be used in short
pul ses, generally about 2 to 3 weeks.

The follow ng are sonme of the factors to
consi der when prescribing topical corticosteroids. First,
the type of preparation, that is, the base and the potency.
The base can be an ointnent, cream enulsion, gel, or
lotion, and this is inportant because that can affect the
efficacy. The potency is classified fromgroup I, which is
the nost potent, to group VII, which is the | east potent.

Second, acute or chronic eczenma

Third, the age of the child. Mre potent
steroids should be avoided in younger children.

Then the site to be treated, for exanple, the
face and scal p need special attention in choosing potency
of steroids.

Next, the extent of eczema. A higher body
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surface area invol venent would | ead to increased
absor pti on.

And | astly, the nmethod of application. For
exanpl e, steroids used under occlusion would lead to
I ncreased absorption.

As far as the mechani sm of action of topica
corticosteroids, there are three effects.

The first is the anti-inflamatory effect.
Topical corticosteroids affect inflammtory cells, chem cal
medi ators, and tissue responses which are all responsible
for cutaneous inflanmmtion.

Second, the antiproliferative effects. Topica
corticosteroids may reduce mtotic activity in the
epiderms leading to flattening of the basal cell |ayer and
t hi nni ng of the stratum corneum and granul osum

And thirdly, the atrophogenic effects. Topica
corticosteroids can pronote atrophy of the derm s through
i nhibition of fibroblast proliferation, mgration,
chenot axi s, and protein synthesis.

Now consi dering the system c effects of topica
corticosteroids. |If a topical corticosteroid is absorbed
percutaneously in significant quantities, it can cause
system c adverse effects simlar to systemcally
adm ni stered corticosteroids. And this is discussed under

adverse effects, and so the adverse effects can result from
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the drug substance or the vehicle which can potentiate
pr obl ens.

The follow ng are sonme of the system c adverse
effects of topical corticosteroids. Suppression of
hypot hal am c-pi tui tary-adrenal axis, atrogenic Cushing's
syndronme, growh retardation in infants and children. And
these effects are usually associated with a | arge body
surface area use of potent topical corticosteroids and w ||
be di scussed further in the next presentation by Dr.
Temeck.

The following are sone of the risk factors for
system c adverse effects. Young age, especially infants
and children, liver and renal disease, the anmount of
steroid applied, the extent of skin disease treated, the
frequency of application, the length of treatnent, the
potency of drug, and the use of occlusion. It is not
est abl i shed whether catch-up growth in children wll occur
when steroids are discontinued.

These are the local side effects of topica
corticosteroids. Epidernmal atrophy |eading to winkled
skin with prom nent vascul ature, pseudoscars, striae, or
pur pura; steroid dependence or rebound; glaucona and
cataracts; and an increased susceptibility to bacterial,
fungal and viral infections.

Now goi ng on to the next class of drugs,
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topi cal i mmunosuppressants, these will be discussed in
brief today and in further detail tonorrow. This is the
newest pharmacol ogi cal class for atopic dermatitis. These
drugs were introduced in this decade. They have a direct
I Mmmunosuppressi ve action in diseases with an i mmunol ogi ca
basis. There are two currently FDA-approved products:
tacrolinus, FK506, the trade nanme being Protopic; and
pi mecrol i nus, SDZ ASM 981, the trade nanme being Elidel.

Now revi ewi ng their background. Protopic
oi ntment was approved in Decenber of 2000. There are two
strengths avail able. The .03 percent ointnment was approved
for children 2 to 15 years of age, while the .1 percent
oi nt ment was approved for adults. The indication in both
age groups is short and intermttent |ong-termtherapy of
patients with noderate to severe atopic dermatitis.

Systemi c tacrolinus, or Prograf, was first
i ntroduced for prevention of allograft rejection and is now
used in kidney, liver, and heart transplantation.

El i del cream 1 percent was approved i n Decenber
of 2001. It is indicated for patients 2 years of age and
ol der for short and intermittent long-termtherapy in the
treatment of mld to noderate atopic dermatitis. Both
drugs were not approved for use in children |less than 2
years of age. And system c absorption can take place in

both adult and pediatric age groups fromthe topica
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appl i cation of both drugs.
And further, pediatric patients enrolled in
clinical studies of tacrolinmus and pinecrolinms had an
I ncreased frequency of certain adverse events, for exanple,
viral infections conpared to vehicle, and currently the
effects of topical immunosuppressants on the devel opi ng
I mmune system are unknown.
Thus, the indication for use, as nentioned, is
second-line therapy in the treatnent of atopic dernmatitis.
Both Protopic and Elidel are indicated for patients in
whom t he use of alternative, conventional therapies are
deened i nadvi sabl e because of potential risks or in the
treatnent of patients who are not adequately responsive to
or are intolerant of alternative, conventional therapies.
Lastly, I wish to acknow edge Di epgen, Yi hune,
et al., and the Dermatol ogy Online Atlas for the pictures
used in this presentation. And that brings ne to the end.
DR. CHESNEY: Thank you very nuch.
| understand we'll have tinme for asking
guestions of the speakers after our next three speakers.
Next, Dr. Jean Teneck, who is a nedical officer
in the Division of Pediatric Drug Devel opnent and a board
certified pediatrician and pediatric endocrinol ogist, wl]l
present an overvi ew of the hypothal am c-pituitary-adrena

axi s suppression secondary to the use of topica
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corticosteroids.

DR. TEMECK: Good norning and wel cone. Thank
you all for comng today to help us sort out sone very
difficult issues.

The topic of ny presentation is hypothal am c-
pituitary-adrenal axis suppression follow ng topica
corticosteroid admnnistration. ['mgoing to be covering
the following topics in this presentation: the regulation
of glucocorticoid secretion, the spectrum of hornonal
ef fects of exogenous gl ucocorticoids on the HPA axis, the
spectrum of clinical manifestations of adrena
i nsufficiency, the inportance of diagnosing it, the tests
whi ch are used to diagnose it, and the risk factors for HPA
axi s suppression.

This slide depicts the regul ation of
gl ucocorticoid secretion. The hypothal anus secretes
corticotropin-rel easi ng hornone, or CRH, which stinulates
the pituitary gland to synthesize and secrete ACTH. The
ACTH, in turn, stinulates the adrenal gland to synthesize
and secrete cortisol. As cortisol levels rise, they
suppress the secretion of ACTH and CRH

Exogenous gl ucocorticoids nay have vari abl e
effects on the HPA axis. They nmay not suppress the HPA
axis at all or they may suppress the secretion of ACTH and

CRH, and this is ternmed secondary or central adrena
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i nsufficiency.

The degree of this suppression is variable. It
may be mld or partial or it may be conplete. |If
suppression is mld or if it is short-term only the
pituitary ACTH response to stress may be inpaired. Both
the basal ACTH and cortisol levels nay be normal, as well
as the adrenal cortisol response to stress. |f suppression
is severe or prolonged, then adrenal cortical atrophy nay
occur, and in this circunstance, the basal cortisol levels
are low and the entire HPA axis i s suppressed.

The clinical manifestations of adrenal
insufficiency are variable. Sone patients are asynptonatic
but their HPA axis is suppressed by hornonal testing. This
hor nonal suppression is not just an abnormal |aboratory
finding. It is clinically relevant because when the HPA
axis is suppressed, the patient is at risk for an acute
adrenal crisis during periods of stress. Oher patients
wi th adrenal insufficiency may be synptomatic and the
synptons are generally nonspecific and subtle, such as
weakness, |ethargy, or decrease in appetite, and they may
be insidious in onset. Oher patients with adrena
i nsufficiency may present wwth an acute adrenal crisis, and
this is generally triggered by stress, stress of a febrile
i1l ness, for exanple, trauma or surgery. It is

characterized by fever, severe hypotension and shock which
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may progress to cona and death unless the patient is
treated energently wth suppl enental gl ucocorticoids.

This slide reinforces the concept that al
patients with HPA axis suppression, regardl ess of whether
t hey have synptons or not, are at risk for an acute adrena
crisis during periods of stress.

The true preval ence of glucocorticoid-induced
adrenal insufficiency is unknown, and this nay be because
of several factors. One, there may be |l ack of clinica
suspicion. There may be failure to recognize that topica
corticosteroids are system cally absorbed, and therefore
they can cause HPA axis suppression. |In addition, because
the signs and synptons of adrenal insufficiency are so
subtl e and nonspecific, clinical suspicion is not aroused
and therefore diagnostic testing is not perforned or
attribution is made to ot her causes.

For exanple, if a child with HPA axis
suppressi on secondary to topical corticosteroid use for
atopic dermatitis sustains mgjor trauma froma car
acci dent, the ensuing shock nay be attributed solely to the
car accident w thout recognizing the contribution of the
adrenal insufficiency to the shock.

Anot her reason that the true preval ence is not
known is if the period of suppression induced by the

steroids is short so that the short period of suppression
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goes undet ect ed.

Finally, if a hornonal test with | ow
sensitivity is used for diagnosis, one may get a false
negative test result and therefore the adrena
i nsufficiency is not diagnosed.

Identifying patients with adrenal insufficiency
even if it is mld, is inportant because these patients are
at risk for life-threatening hypotension during periods of
stress, and the condition is totally preventable if
suppl enent al gl ucocorticoids are adm ni stered before or
early in the course of the stress.

The followng slides will describe the tests
that are available to nmake the diagnosis. Basically there
are two types of tests which are available: the basa
hornonal tests and al so the dynam c tests.

The dynamic tests fall into two groups: those
which test the integrity of the adrenal gland only and
those which test the integrity of the entire HPA axis.

There are two basal hornonal tests which are
avai l abl e for diagnosis: the plasma cortisol |evel and
either single or multiple nmeasurenents may be obtained; and
al so the 24-hour urinary free cortisol test.

Pl asma cortisol levels are only helpful if the
| evel is either very low or very high. For exanple, a

| evel cutoff usually used is |l ess than 3 m crograns per
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deciliter, which is drawn early in the norning around 8: 00
a.m, that is soon after the peak cortisol surge occurs, or
if the level is very high, greater than or equal to 20
m crograns per deciliter, and that can be obtained at any
time of day. Unfortunately, neasurenents of plasma
cortisol usually fall between these two extrenes, and
therefore they are not diagnostic.

Li kewi se, the 24-hour urinary free cortisol
| evel is often non-diagnostic because nornmal individuals
may have | ow cortisol excretion rates and also there may be
difficulty in obtaining a conplete 24-hour urine,
especially in infants.

Due to the I ow sensitivity of these basa
tests, nost patients do require dynamc testing for
di agnosis. And the advantage of the dynamc testing is
that it provides information regarding the function, the
reserve capacity, and hence the ability of the adrena
gland or of the entire HPA axis to respond to stress.

There are four dynam c tests which are
avai |l able to nake this diagnosis. Two of these tests, the
hi gh- dose and the | ow-dose cosyntropin stinulation tests,
assess only the ability of the adrenal gland to respond to
exogenous ACTH. The other two tests, the insulin tol erance
test and the CRH test, assess the ability of the entire HPA

axis to respond to stress.
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Thi s concept can be described graphically.

Wth the cosyntropin tests, exogenous ACTH is adm ni stered
and this stinmulates the adrenal gland to rel ease cortisol.
So the cosyntropin test directly assesses the ability of

the adrenal gland to rel ease cortisol.

Wth the CRH test, exogenous CRH is
adm nistered and this directly stinulates the pituitary
gland to rel ease ACTH.

Wth the insulin tol erance test, one
adm nisters insulin and then subsequently you get a
hypogl ycem a. The hypoglycem a is a potent stress stimulus
for the release of both CRH and ACTH. So then you can see
that the ITT and the CRH tests directly assess the ability
of the pituitary gland or also of the hypothal anus to
rel ease ACTH and CRH, respectively.

Renenber that secondary adrenal insufficiency,
secondary to exogenous gl ucocorticoid adm nistration, neans
that the pituitary ACTH reserve capacity is inpaired. As |
just pointed out, the ITT and the CRH tests directly assess
pituitary ACTH reserve, and therefore these tests are very
sensitive for diagnosing secondary adrenal insufficiency.

The cosyntropin stinulation test wll also be
sensitive for diagnosing secondary adrenal insufficiency if
it is chronic or longstanding. The chronic ACTH deficiency

| eads to adrenal gland atrophy and this is the basis for an
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abnormal cosyntropin test. However, if the ACTH defici ency
Is of recent onset, then adrenal gland atrophy may not have
had tinme to devel op and therefore the cosyntropin test wll
be nornal although secondary adrenal insufficiency is
present .

Li kewi se, if the ACTH deficiency is mld, there
may be sufficient secretion of ACTH to prevent invol ution
of the adrenal gland. So then again the cosyntropin test
wi Il be nornmal although secondary adrenal insufficiency is
present .

Therefore, if secondary adrenal insufficiency
is of mld or recent onset, the cosyntropin stinulation
test may yield a fal se negative result, and additiona
testing nmay be needed in such circunstances if the patient
Is synptomatic or if there is a high index of suspicion of
adrenal insufficiency.

The next few slides wll describe each of these
four dynam c tests which are avail able to di agnose adrena
i nsufficiency.

The hi gh-dose cosyntropin test is the one that
s nost commonly used to make this diagnosis. A
supr aphysi ol ogi ¢ dose of synthetic ACTH is adm ni stered
either IV or IM The cosyntropin | abel states that this
dose is usually 250 mcrograns, but that a dose of 125

m crograns may be sufficient in a child who is 2 years of
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age or younger. Serumcortisol |levels are obtained at
baseline and at the conpletion of the test. The advantage
of this test is that it is sinple, fast, and inexpensive.

It can be perfornmed at any tinme of day as an outpatient and
you can conplete the test in an hour or |ess.

The cosyntropin | abel refers to both the 30-

m nute cosyntropin stinulation test, as well as the 60-
mnute test. Since as you will hear fromDr. Denise Cook's
talk that the clinical studies that were perforned
generally use the 30-mnute test, it's the 30-m nute test
that we will predom nantly focus on now.

There is controversy regarding the criteria
that should be used to define a nornmal cortisol response.
The cosyntropin | abel nentions three criteria. A basal
cortisol level should be greater than 5 m crograns per
deciliter. The peak cortisol |evel should be greater than
18 mcrograns per deciliter, and the increnent, which is
the difference between the baseline cortisol and the peak
cortisol levels, should be greater than or equal to 7
m crograns per deciliter. However, the | abel does specify
that since this test can be perforned at any tine of day
and since it is only the peak | evel which is not dependent
on the time of day, the peak cortisol |evel is sufficient
in and of itself to nmake the di agnosis of adrena

i nsufficiency.



© 00 N o o b~ w N P

N NN N NN P P R R R R R R R R
a A W N P O © 00 N O U »d~ W N -, O

38
| would also like to nmention that use of the

i ncrement may be problematic because the increnent is
i nversely proportional to the basal cortisol |level, so that
t he hi gher the basal cortisol level, the | ower the
i ncrement. Therefore, nost endocrinol ogi st use a peak
cortisol level of greater than 18 m crograns per deciliter
to denote a normal response to the 30-m nute test.

The di sadvantage of this test has al ready been
menti oned. You can get a false negative test when the
secondary adrenal insufficiency is mld or is of recent
onset. Additional testing nmay be needed if the patient is
synptomatic or there is a high index of suspicion of
adrenal insufficiency.

The next test for discussion is the | ow dose
cosyntropin stimulation test. This is a newer test, and a
physi ol ogi ¢ dose of ACTH, either 0.5 m crogram per neter
squared or in other circunstances 1 m crogram per neter
squared -- those are sone of the ACTH doses whi ch have been
used as reported in the literature in children -- is
adm ni stered i ntravenously, and then bl ood sanples are
obt ai ned at baseline for cortisol neasurenent and then
serially post ACTH admi nistration. Because such a | ow dose
of ACTH is being admnistered in this test and ACTH has a
very short half-life, this test requires frequent,

carefully timed bl ood sanpling because you do not want to



© 00 N o o -~ w N Pk

N NN N NN P P PR R R R R R
ag A W N P O © 00 N O U pd~ W N -, O

39
m ss the peak cortisol response.

Sonme have reported that this is a nore
sensitive test than the high-dose test to detect mld
secondary adrenal insufficiency because you are
adm ni stering a physiol ogi c dose of ACTH and therefore only
nmobilizing the cortisol that is available in the i mediate
rel ease pool. However, results of studies on this issue
have been conflicting.

In addition, there is no standard met hod of
performance for this test either with regard to the dose of
ACTH t hat shoul d be adm ni stered or the frequency or the
timng of the bl ood sanples post ACTH adm ni strati on.

In addition, this |ow dose of ACTH is not
comercially available, and therefore dilutional errors can
occur. There can be variability in the amunt of the ACTH
that is admnistered fromtest to test, and there is at
| east one report of adherence of part of the ACTH to the
pl astic tubing of the vein delivery set.

This slide conpares the | owdose to the high-
dose ACTH test. Again, wth the | owdose test, this dose
Is not conmmercially available, but the 250 m crogram dose
is. Lowdose, you're adm nistering a physiologic ACTH
dose; with the high-dose test, you' re adm nistering a
supraphysi ol ogi ¢ dose. The | ow dose test, as we said,

requires frequent, carefully tinmed venous sanpling, while
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with the high-dose test, only a single cortisol |evel needs
to be obtained at the end of the test and it does not have
to be precisely tined. Wile there is no consensus on
net hod of performance of the | ow dose test, the nethod of
performance with the hi gh-dose test has been standardi zed.

And while with the high-dose test there is no consensus
regardi ng what constitutes a normal cortisol response, with
the high-dose test, it is generally accepted that a peak
cortisol level greater than 18 m crograns per deciliter
with a 30-minute test constitutes a nornmal response. So as
you can see, on bal ance, the high-dose test offers a nunber
of advantages over the | ow dose test.

The next two slides wll describe the insulin
tol erance test. As we nentioned before, hypoglycema is a
potent stress stinmulator for the rel ease of CRH and ACTH.
This test involves adm nistration of intravenous insulin
after an overnight fast. Plasma cortisol and gl ucose
| evel s are obtai ned before and at 30, 45, 60, and 90
m nutes post insulin admnistration. A normal response is
a peak cortisol |evel of greater than 18 to 20 m crograns
per deciliter at 60 to 90 m nutes post insulin
adm nistration, with a concom tant serum gl ucose | evel of
| ess than 40 mlligrans per deciliter.

Al though this test provides a direct and

definitive assessnent of HPA axis integrity, it is a very
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hi gh-risk test, and there has been significant neurol ogic
norbidity and also nortality has been reported with conduct
of this test in children. Therefore, this test is rarely,
if ever, used. Safer diagnostic alternatives are
avai | abl e.

The next three slides will discuss the CRH
test. This test is a newer test, and as we said, the
physi ol ogic basis for this test is that CRH stinul ates the
rel ease of ACTH and hence of cortisol.

A 1 mcrogram per kilogramdose of CRHis
adm ni stered intravenously, and plasma ACTH and cortiso
| evel s are neasured periodically for 90 to 180 m nutes post
CRH adm nistration. This test has been used to
differentiate primary from secondary fromtertiary adrena
insufficiency. Wth primary adrenal insufficiency, basa
ACTH |l evel s are high, and they increase wth CRH
adm ni stration but cortisol |evels do not. Both secondary
and tertiary adrenal insufficiency are characterized by | ow
| evel s of ACTH basally. Wth secondary adrena
i nsufficiency, you get a flat response to CRH
adm nistration, while with tertiary adrenal insufficiency,
you get an exaggerated ACTH response to CRH  However, |
would |i ke to point out that the distinction between
secondary and tertiary adrenal insufficiency is not

I nportant here because we're tal ki ng about adrena
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i nsufficiency secondary to exogenous gl ucocorticoid
adm ni strati on.

The advantages of this test are several. The
CRH test provides a direct and definitive assessnent of HPA
axis integrity. There are also reports that the CRH test
has equi val ent di agnostic value to the insulin tol erance
test, but unlike the insulin tolerance test, the CRH test
Is safe and it can be conducted as an outpatient.

There are a nunber of disadvantages to this
test. First, it is expensive and it does require
performance of multiple blood sanples. There may be errors
in blood collection and storage, and this is because ACTH
has a short half-life. |It's readily inactivated by
prot eases so that when you're collecting the sanples for
ACTH, you have to collect themin pre-chilled containers
and then the speci nen shoul d be kept frozen to m nus 20
degrees Centigrade until ready for assay.

In addition, the normal responses of ACTH on
cortisol are | a