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ATOPIC DERMATITIS:
New findings and Novel
Therapies

Mark Boguniewicz, M.D.
and Donald Leung, M.D., Ph.D

Recent advances in our understanding
of the pathogenesis of atopic dermatitis
(AD) and asthma have made it clear that
these two diseases have many features
in common.

Consideration of the similarities
between these two dis-
eases has helped under-

what is triggering the
patient’s skin inflammation. A more
rational approach is to learn from the
successes of asthma treatment and base
AD treatment on systematically looking
for the allergens that are critical in trig-
gering an AD patient’s flares.

Although topical steroids play a key
role in treatment, they are iimited by
their incomplete efficacy and adverse
effects, Our new understanding of the
immunology underlying AD gives us
important clues for novel approaches to
treatment. The fundamental message

The fundamental message by T-heiper type 2 ceils,

regarding AD management is that when-
ever possible triggering allergens for
each patient should be identified, fol-
lowed by patient education and allergen
avoidance. '

The Immunologic Basis of AD

A number of immunoregulatory
abnormalities have been identified in AD
patients, including increased IgE synthe-
sis,increased histamine release from
basophils, eosinophilia, an impaired
delayed®©type hypersensitivity response,
elevated levels of inter-
leukins (IL-) 4 and 5 made

score the role of allergens regarding atopic and decreased interferon-y
in triggering the inflamma- - daymatitis management is made by T-helper type 1
E)fy reaction of AD, anh that whenever pnssihle cells. The deficit of inter-
as given us new insights . : feron-y and the overpro-
into how to manage this  TUYEring allergens for  =orf4%C e VR
disorder. Physicians today _each .p.atlent should be are believed to be critical
should not simply trearall  identified, followed by i, ap pamogenesis.
cases of AD with topical ~ Patient education and Results from various
steroids without asking allergen avoidance.  stdies indicate that AD is

———— 71500 DY 2 dysfunction of

bone marrow-derived cells, not by a
skin defect, Allergen-specific helper type
2 T cells accumulate in the skin lesions
of AD patients and in the airways of
patients with allergic asthma. The key
difference between these two diseases is
that skin T-helper type 2 cells in patients
with AD express the skin homing recep-
tor, CLA, whereas airway T-helper type 2
cells in patients with asthma do not.
Thus, AD is associated with a skin -
directed T-helper type 2 cell response.

A finding of potentially great

L

ATOPIC DERMATITIS &

Medical and Research Center

Glohal Leader in Lung, Allergic

and Immune Diseases

HENOCH-SCHONLEIN
PURPUPA

Hundund

NITINQHIS-HIOTNIH B

&
"1

AT

c—
O
=
=
rri

SILILYINY30 1dOLY

]

z

>
A

-
I .
-

&
r.
2g

JHIINIIDS TYIIaAM

L661 4BWLING “| O GL'[OA




importance is that Langerhans cells in the skin
express the high-affinity receptor for IgE. This
receptor was previously believed to be present
only on mast cells and basophils. IgE that is
bound to these receptors can capture and focus
allergens more efficiently than the classic anti-
gen-uptake mechanism used by these cells.

Qur recent findings show that the initiation
of acute skin inflammation in AD patients is
associated with abnormally high IL-4 produc-
tion by T cells. Chronic inflammation may be
maintained by repeated antigen exposure, with
an excess of 1L-5 production and eosinophil
infiltration. These observations may explain the
high level of serum IgE and the elevated
eosinophil counts that are characteristic of AD.
In addition, we have identified other cytokine
abnormalities in AD, including elevated levels
of 11-13 in acute lesions and elevated levels of
I1.-12 in chronic lesions.

The Role of Allergens

About 80-85% of AD patients have elevated
serum levels of IgE, and also have immediate
skin test reactions to food or inhaled allergens.
More importantly, blinded, controlled food
challenge tests have shown that food allergens
can exacerbate skin rashes in a subset of AD
patients. In addition, elimination of food aller-

—————————— 15 from their
The majority of atopic der-  diet results in
matitis patients, particularly iwprovement of
adults, do not have fopd 5197 esiooe and 2
allergy. This suggests that .~ P
inhaled allergens may Maya nismmine by their
maijor role. basophils,
A —— However, the
majority of AD patients, particularly adults, do
not have food allergy. This suggests that
inhaled allergens may play a major role, which
is supported by the presence of allergen-spe-
cific T cells and IgE in AD patients. Exposure to
allergens such as house dust mites, animal dan-
der and pollens will often worsen AD, while
elimination of such allergens from a patient’s
environment leads to disease improvement.
Another characteristic feature of AD is the

taneous release of

intense pruritus that patients experience.
Allergens may first trigger an acute pruritus,
leading to scratching that causes mechanical
skin trauma including keratinocyte injury. This
causes the release of a variety of cytokines
including IL-1 and fumor necrosis factor-y.
These cytokines attract additional inflammatory
cells that contribute to the inflammatory cycle.

The Role of Bacteria

Patients with AD have an increased suscepti-
bility to skin colonization or infection by bacte-
ria, fungi, and viruses that are generally not part
of the normal
skin flora. The
exact reason for
this is not

|
More than 90% of AD patients
have Staphylococcus aureus
known. bur we 0N their skin, compared with
spectlate that it ONlY 5% of normal subjects.

ma.y be fe].ated S
to skin inflammation, which may induce pro-
duction of an increased number of microbial

attachment sites on the skin. This hypothesis
comes from the observation that when topical

‘steroids are used to reduce skin inflammation,

the number of microbes decline.

IL=1, THF-¢¢
Proliferation

MHCI

Cytoking secrath
(IL-8, 4, 5)

LC = Langerhan's cell

TG =Teell

TCR =T cell raceptor

MC = Mast cell

SE = Staphylococeal enteroloxin

Our attention has focused on the role of
Staphylococcus aureus in AD because more
than 90% of AD patients have S. aureus on
their skin, compared with only 5% of normal
subjects. Recent evidence suggests that
S. aureus secretes a group of toxins that can
act as superantigens, proteins that cause mas-
sive activation of the immune system. The
superantigens can trigger T cells as well as



epidermal macrophages or Langerhans cells to
release proinflammatory cytokines. Our
research has shown that almost half of AD
patients who have toxin-secreting S. aureus on
their skin produce a specific IgE antibody that
binds to that specific toxin. The local produc-
tion of these bacterial toxins can lead to IgE-
mediated histamine release, thereby triggering
the itch-scratch cycle that plays a critical role in
AD flares. In short, it seems that bacterial colo-
nization or infection can contribute to the
chronic inflammation of AD through both
allergic and nonallergic mechanisms.

Finding the Triggers

Failure to identify specific triggers may lead
1o suboptimal conirol of AD and coveruse of
medication. The challenge is to determine the
relevant allergens. The value of a good history
cannot be overstated, it can clarify links
between environmental factors and flares.
Selective allergy testing

face. Systemic steroids must be used with
extreme caution in this chronic disease.

Two new immune-based therapies appear
promising, although both remain at the clinical
trial stage.

One of these is tacrolimus ointment, a topi-
cal form of FK506. A systemic formulation of
drug, which acts on T cells and mast cells by
inhibiting the production of cytokines, has
already been found to be a useful and safe
immunosuppressant for organ transplant recip-
ients. Studies of the topical formulation for AD
patients are in progress. The results from a
phase II study have been reported at recent
allergy and dermatology meetings, and suggest
that tacrolimus is highly effective at reducing
skin inflammation. Manuscripts on the work
have been submitted for publication.

A systemic treatment also under investiga-
tion is a chronic regimen of daily injections
with interferon-y. Results from a phase IH trial
are expected before the end of this year.

Once specific triggers are 2n contoled challenges

ideptiiied, patient sortingq;ut 2113 food allergy.
education about allergen gycnqive climination
avoidance is of diets are almost never

paramount importance. indicated. An avoidance
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test is a good way to
identify culprit allergens in the environment. To
further hone the diagnosis of allergy to
inhalants, patch testing may be useful. When
the complete investigation is done by experi-
enced clinicians, several allergens generally
emerge as the critical triggers for the typical AD
patient.

Evolving Aspects of Treatment

Once specific triggers are identified, allergen
avoidance is of paramount importance. Of
course, many patients also require additional
steps to control their disease, These include
careful attention to skin hydration and antimi-
crobial therapy. Although topical steroids can
be very effective at reducing AD flares, chronic
use of potent steroids may be associated with a
number of adverse effects. This is especially
true with use in younger patients and on the
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HENOCH-SCHONLEIN

PURPURA
Terri Finkel, M.D.

Henoch-Schénlein Purpura (HSP) is the most
common childhood vasculitis, but its etiology
remains unknown. Our group at National
Jewish believes that certain strains of strepto-
coccior staphylococct colonize patients, and
produce toxins that act as superantigens to trig-
ger the immunopathclogy of HSP. We are seek-
ing specimens from suspected patients who are
age 2-20 to help us test our hypothesis.



About two-thirds of HSP patients have a
mild, self-limited disease that does not require
hospitalization or therapy, and resolves in 3-4
weeks with no significant sequelae. However,

Ee—e—————— 2 hoUL 2 third of patients have

The most devastating  a recurrence within the first

|0ng.term murhidi[’v is year following their initial
renal involvement. Renal ePiscde
insufficiency develops in  APout 7% of patients
ahout 5% of cases, which

can lead to end-stage

have severe gastrointestinal
involvement, including hem-

renal failure.

A 1 TT] morbidjq; is renal

A highly characteristic
purpuric rash develops on
the huttocks and lower
extremities; there is virtu-
ally no other disorder that
mimics this rash.

EE———— () tOimMMUNE clOnes that attack

orrhage or intussusception,
The most devastating long-

involvement. Renal insufficiency develops in
about 5% of cases, which can lead to end-
stage renal failure,

HSP is relatively rare, with an estimated
annual incidence of about 13.5 cases/100,000
children. Cases usually occur in clusters, most
often during the winter, which suggests an
infectious eticlogy. Half of all HSP patients have
a preceding upper respiratory infection, often in
association with a throat culture that is positive
for group A f-hemolytic streptococci.

The diagnosis is usually straightforward
because of the highly characteristic purpuric
rash that develops on the buttocks and lower
extremities; there is virtually no other disorder
that mimics this rash. Rounding out the diagnos-
tic triad is colicky abdominal pain and arthritis

We speculate that HSP develops when
streptococct or Staphylococcus aureus on the
pharynx, rectum, or skin of children produce
pyrogenic exotoxins that
mediate systemic inflamma-
tion. The exotoxins may act as
superantigens, proteins that
are potent stimulators of a
broad spectrum of T cells and
macrophages. Among the
stimulated T cells may be

the patient’s tissues and cause the disease’s
pathology.

Our study will investigate whether bacteria
grown from the skin, pharynx, or rectum of

HSP patients secrete bacterial toxins that are
known to act as superantigens. We plan to
enroll over a two year period three groups of
subjects who are between the ages of 2 and 20
17 patients with a confirmed diagnosis of HSP
based on an acute onset of palpable purpura,
arthralgia/arthritis, and abdominal pain; 17 age-
matched, normal, healthy control subjects; and
17 pediatric patients with systemic lupus erythe-
matosus, who will serve as a disease control
group. Patients with a prior history of HSP will
not be excluded.

Serum specimens, throat, rectal, and skin
cultures will be collected
from all participants.
When clinically indi-

I this study and follow-

cated, a skin biopsy will up investigations
also be collected. dﬂﬁll[ﬂ]ﬁm d ml]e for
Patients with a sus-  Dacteria in the etiology of
pected diagnosis of HSP  Henoch-Schdnlein
based on the diagnostic  Pyrpura, one practical
friad need S oe implication will be that

. ' children diagnosed with

be sub- 1 U

b o e the disease should be

mitted by their primary ’ il
cate physician. Follow- {téated with an antibiotic.

H I
up serum specimens and

interval histories will also be obtained from the
HSP patients. Patients will be compensated for
their participation.

If this study and follow-up investigations doc-
ument a role for bacteria in the etiology of HSP,
one practical implication will be that children
diagnosed with the disease should be treated
with an antibiotic to help clear their superanti-
gen-producing infection.

Contact Dr. Terri Finkel, (303) 398-1408,
or through LungLine, (800) 222-LUNG and
then page.
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Dr. Richard S. Farr

This issue is dedicated to the memory of
Dr. Richard S. Farr. Dr. Farr died on May 21,
1997. He was chairman of the Department of
Medicine at National Jewish from 1969-1977.

Dr. Farr completed his M.D. degree at the
University of Chicago in 1946 and interned at
the Naval Medical Research College. Much of
his career was spent at the University of
Chicago where he served as Head of the
Section of Clinical Immunology. After 7 years
at the Scripps Clinic and Research Foundation,
first as Head of the Division of Allergy,
Immunology and Rheumatology and then as
Chairman of the Department of Medicine, in
1969, he came to Denver as Head of Allergy
and Immunology and later as Chairman of the
Department of Medicine at National Jewish.

Among his many accomplishments were
Presidency of the Academy of Allergy and
Clinical Immunology in 1969 & 70, receipt of
the Distinguished Service Award from the
University of Chicago in 1975 and Honorary
Fellowship in the Canadian Society of Allergy
and Immunology. A lectureship at the
American Academy of Allergy and Clinical
Immunology is given each year in his honor.

Dr. Farr was a distinguished scientist and
physician. As a scientist, he was the first to dis-
cover that lymphocytes recirculate. He is best
known for the development of a sensitive
method for measurement of antibody reactions
with antigens, a method whiclh could be used
to measure amounts of antigen or antibody in

any given preparation. This method, which is

known as the “Farr Assay”, was crucial to the
development of quantitative immunology and
laid the ground work for others to invent the
radioimmunoassay, a technique which earned
its inventors a Nobel Prize from which, in this
writer's opinion, Dr. Farr was unjustly
excluded.

As a physician, Dr. Farr was a skilled practi-
tioner and a caring and understanding individ-
ual. He had an amazing ability to understand
the strengths and weaknesses of his patients,
and to use this understanding in the design of
their treatments. Dr Farr had a turn of phrase

which was reminiscent of Will Rogers. He
put this to good use in his lectures
describing the states of mind of his
patients who found themselves catego-
rized as “Humpty Dumpty” or “Eeyore”
He coined the evocative and accurate
term “twitchy [ung” to describe the lungs
of asthmatic patients. He had a 48 hour
rule, which many of us have used since
in trying times, 2 days time-out to be put
to use before responding to any particu-
larly annoying situation.

Those of us who were lucky enough
to know and work with Dick Farr loved
him for his kindness, absolute integrity
and loyalty. We felt we had the privilege
of sharing his idea that life and science
were adventures of discovery to be
enjoyed together.

National Jewish was a poorer place on
the day Dr Farr left Denver. The world is
now a poorer place for his death.

Contributions may be sent to the
Richard 8. Farr Memosial fellowship

Savings Account 6053-008676

Union Bank of California

7807 Girard Avenue

La Jolla, CA 92037

Philippa Marrack, PhD
Howard Hughes Medical Institute
at National Jewish



Upcoming CME Programs

Frontiers in Mycobacteriology: TB at the
Millenium - Debating the Controversies
Vail Cascade Hotel & Club, Vail, CO

October 15-19,1997

Reservations: 800-420-2424

URL: http://www.njc.org/cme/mycchome.htm

20th Annual Update on Allergy and Clinical
Immunology

Keystone Resort, Keystone, CO

February 4 - 8, 1998

Reservations: 800-258-0437

For further information on GME programs,
at National Jewish, call 303-398-1000

Medical Advisory Board:

Mark Boguniewicz, M.D., Willi Born, Ph.D.,
Larry Borish, M.D., Barry Make, M.D.,

and Uwe Staerz, M.D., Ph.D.

Important Phone Numbers:

Patient referrals/appointments

Tel: 303-398-1355 or 800-222-5864 X 1355
Fax: 303-398-1183

Home Page on World Wide Web:
http://www.njc.org

UPDATE

National Jewish Medical and
Research Center

1400 Jackson Street

Denver, CO 80206-2762

Address Correction Requested

Weekly Education Listings

All sessions are held in Heitler Hall. For more
information, call Peggy Hammond at 303-398-1436
or e-mail hammondp@njc.org

Monday: Immuneclogy Course

Tuesday: Research in Progress

Wednesday: Deénver Allergy Rounds

Thursday: Pediatric Grand Rounds

Friday; Pulmonary Research in Progress

Medical Scientific Update, » publication of the continuing mec-
ical education office at National Jewish, provides information to physicians

about our clinical and research programs in allergie, respiratory and
immune system disorders.

Please send any comments or reguests for fopies to the Office of
Professional Education, National Jewish Medical and Research Genler,
1400 Jackson Street, Denver, E0 80206. We'd Iike fo hear from you.

Moving?

Please farward change of address form to us fo maintain your tree
subscription to Medical Seientific Update.

Gopyright ©1997, National Jewish Medical and Research Center

Lung Line® 800-222-LUNG.

355-LUNG (Denver only)

This free informartion service, staffed by highly qualified regis-
tered nurses, answers patients’ questions about respiratory,
allergic and immunclogic diseases. Callers are encouraged to
discuss information received with their physicians.

The Physician Line at 1-800-NJC-9555, exclusively for physi-
cian use is 4 toll free service that connects you with a highly
experienced representative who can provide nformation on

National Jewish programs, laboratGry ests and referrals.
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