
NDRI IS HOSTING A SERIES OF FIVE SEMINARS
ACROSS THE COUNTRY TO ADVANCE RARE
DISEASE RESEARCH by building biorepositiories,
donor registries and researcher registries to 
provide human biospecimens for rare disease
research. For a large number of Rare Diseases
there are few or no animal models which makes 
it imperative to build donor registries so that
researchers can have access to human biospeci-
mens donated from surgical procedures or 
post-mortem. NDRI, as the leading provider of
human biospecimens to scientists in our country,
is key to helping Rare Disease Voluntary Health
Organizations expand research by providing
donated human biospecimens through the NDRI
already established systems and networks.
Through the 2008-2009 program year, five 
seminars are scheduled, the first was held in
Philadelphia, March 18, 2009, the second in
Chicago, July 8, 2009, a seminar will be held 
in Phoenix, AZ in October, as well as one in
Seattle, WA in November, and the last one is
scheduled for December in Florida.

“Our luncheon seminars offer interested VHO's
the opportunity to learn about how collaboration
with NDRI can help advance rare disease science,”
says NDRI President Lee Ducat. “These meetings
offer an opportunity for VHO executives to gain
valuable insights on the use of human biospeci-

NDRI Goes Global – Pilots LAM
Tissue Recovery and Placement
to Scientists in Europe

NDRI HAS EXPANDED RARE DISEASE TISSUE 
COLLECTION EFFORTS ACROSS THE ATLANTIC,
shortening wait times dramatically for
researchers studying LAM (lymphangioleiomy-
omatosis). A successful international “pilot effort”
has provided researchers in Finland and England
with tissue donated by women with LAM disease
in England and Spain. NDRI’s mission to carry out
a LAM tissue collection and distribution trial in
Europe was driven by the fact that there are
fewer than 1,000 women diagnosed with LAM 
in the United States.

Pleased with NDRI’s domestic retrieval and
distribution of LAM tissues to researchers, the
LAM Treatment Alliance has collaborated with
NDRI to test the program internationally. “We
know that LAM knows no boundaries, so we
understood that there was a global source of
patient tissues. But there wasn’t an efficient 
system to coordinate the retrieval and distribu-
tion of that tissue,” explains Dr. Farber, founder
and CEO of the LAM Treatment Alliance, who has
LAM. “A lot of tissue was being thrown away
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mens for research and
how to encourage
donation from potential
donors of valuable 
tissue for research.”
These seminars sched-
uled throughout the
country will emphasize
the importance of the

NDRI Rare Disease Alliance and how the various
Voluntary Health Groups can work with NDRI to
produce donor and researcher registries, and build
biorepositories for rare disease tissues for research. 

NDRI has built a national rare disease resource
and tissue biorepository with funding support
from the NIH Office of Rare Diseases Research
ORDR. To date, NDRI has procured about 6,000
rare disease tissues representing 159 different 
rare diseases, and has built a rare disease registry
of 210 scientists waiting for donor tissues in 110
rare diseases, and a rare disease “Donor Registry”
which has 216 donors registered who have agreed
to surgical and post-mortem donation in 41 differ-
ent rare disease types. In addition, NDRI’s “Online
Biomaterials Catalogue” contains 3,326 tissues
representing 134 diseases to which scientists 
have immediate access online to tissues for their
rare disease studies. In addition, NDRI has built 
a network of rare disease Voluntary Health
Organizations, “The NDRI Rare Disease Alliance”, 
a collaboration to expand and advance research 
in each rare disease. 

“This is an opportunity for VHO’s to fill an
urgent need,” adds ORDR’s Henrietta Hyatt-Knorr,

Director, Policy & Program Planning & Analysis.
“We have learned just how important it is to let
VHO’s know about this partnership and the service
NDRI can provide. We want to spread the word
that VHO’s can create repositories of clinical data
at reasonable cost and through NDRI, collect and
distribute donated tissues and organs to researchers
studying the diseases affecting their membership.”

First Seminar Well Attended 
Held in Philadelphia

The first seminar was held on March 18th at
the Hyatt Hotel, Penn’s Landing in Philadelphia. 
The seminar was attended by 12 VHO's including
“Caring for Carcinoid”, “Trisomy 18/First Candle”,
“Foundation for Thymic Cancer Research”,
“Incontinentia Pigmenti International Foundation”,
“Malignant Hyperthermia Association of the 
United States”, “National MS Society”, “National
Sarcoidosis Resource Center”, “Osteogenesis
Imperfecta”, “PMD Foundation”, “Pulmonary
Hypertension Association”, “Sturge-Weber
Foundation”, “VHL Family Alliance.” 

ORDR’s Henrietta Hyatt-Knorr, Director, Policy
and Program Analysis, was joined on the program
by Joyce Graff, Founder & Executive
Director, VHL Family Alliance. “NDRI
does a great job and has created an
infrastructure to provide donated
research specimens that would take
our organization decades and a
prohibitive amount of money to

replicate,” says Joyce Graff. Her organization was
among the first to join the Rare Disease Alliance
and is actively working to recruit new members. 

Also on the program was Sally Strickler, 
Vice President of Operations of NDRI and John
Lonsdale, Ph.D., NDRI Research Director. In addi-
tion, Vera Krymskaya, Ph.D., Professor of Medicine
and leading LAM researcher, University of
Pennsylvania spoke on “LAM From Enigmatic
Disease to Clinical Trials. The Importance of
Human Biospecimens for Research Studies”. 
Using donated LAM tissues provided by NDRI, 
Dr. Krymskaya found a key cell growth-controlling
pathway disrupted in LAM tumor cells. She was
able to restore the signaling pathway to normal,
using an antibiotic called rapamycin. Her discovery
has led to new LAM treatment clinical trials. “Fresh
tissue is crucial for discovery in LAM disease,” she
told the audience. “Without that human material
we couldn’t fill the gap between pure science and
patients. It is a critical link to treatment.”  

The next seminar will be held on July 8th 
at the Drake Hotel in the Midwest in Chicago.
Henrietta Hyatt-Knorr will speak to “The
Importance of Biospecimens for Rare Disease

Research”, Christopher P. Austin,
MD, Director, National Chemical
Genomics Center, The National
Human Genome Research
Institute of NIH, will present on
“Developing New Therapeutics
for Rare Diseases.”
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LIFE IS FRAGILE AND NOBODY KNOWS THIS MORE
THAN CHUCK AND DEBI WEST. Their 11-year-old
son, Croy, seemed to be thriving despite having
struggled with a rare liver disease when his health
took a dramatic turn for the worse culminating in
his death.

But it was last July while vacationing in Hilton
Head, South Carolina, when Croy — enjoying life
and surfing — experienced an OTC deficiency 

crisis. He was rushed to the hospital, treated and
appeared to be getting better when his condition
worsened. Two weeks after his admission he was
declared brain dead. LifeLink of Georgia was con-
tacted and transplant coordinators approached
the West family with the option of donating
Croy’s organs for transplant and research.  

The disease that Croy suffered from was OTC
deficiency, ornithine transcarbamylase deficiency, 
a rare disease . It is caused by a lack of OTC, a 
liver enzyme needed to remove ammonia, a waste
by-product of protein digestion. Without OTC,
ammonia can build to dangerous levels in the
body leading to brain damage or death if not
treated. Fortunately, OTC deficiency crises can
usually be avoided by carefully adhering to a low-
protein, high-calorie diet and watching for signs
of an ammonia buildup in the body that require
immediate treatment.  

Croy wasn't diagnosed with OTC deficiency
until the age of two and a half. By then, Debi
believes the disease had caused some brain 
damage. But with intensive therapy, a carefully
managed diet and medication, Croy did very well
for more than nine years while living with his 
family in a suburb of Atlanta. He was a "talker,"
excelled in math and loved to rock climb and surf.

“It was especially important to me that Croy’s
liver be used for OTC deficiency research,” recalled
Debi. “I want to find a cure for this devastating
disease that I have and my daughter carries, and
Croy would have wanted to help. My hope is that
with this donation they will learn a lot about
Croy’s OTC deficiency and help others.”

Finding a researcher that can use the donated
tissues from someone with a rare disease is not
easy for an organ procurement organization like
LifeLink. Fortunately, staff at the OPO were aware
of NDRI's efforts to increase researcher access to
tissues donated by patients for rare disease
research. NDRI coordinated the recovery and 
delivery of Croy’s liver for research to James
Wilson, M.D., Ph.D., John Herr Musser Professor 
of Research Medicine, at the University of
Pennsylvania. He received the donated liver within
eight hours after it was recovered. Dr. Wilson 
conducts gene therapy research on OTC deficiency. 

Croy’s liver was one of only a few donated
from patients with OTC deficiency that have ever
been studied, noted Peter Bell, Ph.D., Dr. Wilson’s
research colleague, so the UPenn researchers 
were happy to receive it. Dr. Bell microscopically
examined slices of the liver to try to discern any
abnormalities that might serve as markers for OTC
deficiency. He did find a large number of liver 
cells that had nuclei enlarged by deposits of a 
carbohydrate storage compound called glycogen.
When research progresses to gene therapy on
patients with OTC deficiency, the disappearance 
of these abnormal nuclei following treatment 
may indicate that the gene therapy is effective.   

"The family was excited about being able to
successfully donate for transplant and research. 
I was glad to be a witness to that," said Erin
Johnston, RN, BSN, transplant coordinator at
LifeLink who worked with the West family and
NDRI to effect the donation to NDRI for research
studies, so important to OTC deficiency research.�

|�� FIRST  � PREVIOUS        �� FOR FULL SCREEN VIEWING, TYPE CTRL L ON WINDOWS PC OR COMMAND L ON MAC.      PRINT �� NEXT � LAST ��|

4A Rare Insight I July 2009

Donor Family Helps Advance
OTC Deficiency Research

“I wanted to
find a cure for
this devastating
disease that I
have and my
daughter carries,
and Croy would
have wanted to
help.”

Debi West



NDRI’S PARTNERSHIP WITH THE CYSTIC FIBROSIS 
(CF) FOUNDATION HAS ADVANCED RESEARCH on
two promising new drugs that target the basic
defect underlying this disorder. Early results could
signal a big leap forward toward a healthier future
for patients with CF. 

In the fight against cystic fibrosis, NDRI was
able to design systems to target and retrieve 
cystic lungs when a lung transplant is performed
on a CF patient, which are then provided to top 
CF scientists for research studies. The result of 
this collaboration of NDRI with the Cystic Fibrosis
Foundation has been a major medical break-
through. Cystic fibrosis donor lungs recovered 
by NDRI for research at Vertex Pharmaceuticals, 
a global biotechnology company, were used to
develop the two new drugs designed to combat
the disease at its biological root. 

Because effective animal models of cystic
fibrosis are not available, the Vertex scientists were
dependent on NDRI to provide CF lung tissue for
their work on innovative and promising new drugs
to treat the symptoms as well as the causes of CF.
Normal, donated lung tissue, which NDRI can pro-
vide from it’s national networks, are in demand by
CF researchers conducting studies to assess how
the lung cells of CF patients operate differently
from normal lungs.  

Chris Penland, PhD, Director of Research at the
Cystic Fibrosis Foundation has commented: “The
most important contribution that NDRI makes is
their ability to reach out into the community and
acquire tissues to help drug discovery efforts.
Almost every primary cell used in the research to
make these discoveries was from diseased lungs
NDRI acquired.”

The drugs discovered, VX 770 and VX 809 are
both in clinical trials. Each is designed to target
the defective CFTR protein made by the CF gene.
Each works in its own way to restore the protein’s
ability to move chloride across cell membranes.

What is different about the way these drugs work, Dr.
Penland explains, is that they target the physiological
causes of this disease. Until now, available CF thera-
pies only treated symptoms or complications.

Promising results

So far, a small number of CF patients with at 
least one copy of the CFTR protein mutation labeled
G551D, have shown improved lung function and
decreased levels of sweat chloride (an important 
diagnostic indicator) after receiving VX-770. As a
result, studies are now underway to test the drug’s
safety and effectiveness on larger numbers of
patients.  

A Phase 2a trial is also underway to evaluate the
effectiveness as well as the safety and tolerability of
multiple doses of VX-809 in patients with CF. The trial
is expected to enroll approximately 90 patients with
the F508del mutation in the CFTR protein, the most
common mutation in CF patients.

“NDRI helped the CF community move over the
early but critical hurdles in the development of these
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“The most important contribution
NDRI makes is their ability to
reach out into the community
and acquire tissues to help drug
discovery efforts.” 

Chris Penland, PhD, Director of Research, 
Cystic Fibrosis Foundation

NDRI Facilitates Major Medical Breakthrough 
in Cystic Fibrosis Research

Cystic lungs provided by NDRI lead to 
drug discovery in CF treatment
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The scientists of Vertex
Pharmaceuticals



drugs,” Dr. Penland says. “If not for NDRI’s
efforts, it would have taken much longer for
us to move to clinical trials.” “To facilitate
drug discovery and development, we needed
to find donated lungs that weren’t already
committed to academic research,” 
Dr. Penland explains. To this end, the CF
Foundation provided NDRI with a grant to
increase the supply of lungs and bronchi for
CF researchers. “NDRI has already exceeded
expectations,” he adds. 

Providing Primary Cells for CF Studies

In addition to distributing explanted CF
lungs for research and other valuable tissues
for CF scientists, NDRI recovers lung tissue
for Scott Randell, Ph.D., Associate Professor
of Cell and Molecular Physiology, Medicine
and Toxicology, at the University of North
Carolina, Chapel Hill, who isolates and 
cultures lung cells for distribution to CF
researchers doing drug discovery. “Experience
has shown that the primary lung epithelial

cells are the best critical milestone test for
new CF therapies,” Dr. Randell says. “Positive
results using the primary cells are more likely
to translate to positive results in clinical trials
because the cells more faithfully represent in
vivo levels of CFTR expression as well as other
important factors.”

NDRI Surgical Transplant Center
Networks Provide Diseased CF Lungs

NDRI’s core competency in the establish-
ment and management of surgical transplant
center networks has increased the number of
explanted diseased lungs and other tissues
for CF studies. Networking with surgical
teams at the nation’s top transplant centers,
NDRI recovers diseased lungs from CF
patients undergoing lung transplant for
research studies. In addition, NDRI’s nation-
wide network of hospitals, tissue banks and
organ procurement organizations enables 
the collection of diseased lungs donated by
families after death. �

THE NATIONAL INSTITUTES OF HEALTH
(NIH) AWARDED A $7.6 MILLION
GRANT TO NDRI to enable NDRI to
expand its core mission to collect,
process, and distribute donated
human tissues to hundreds of leading
research facilities throughout the US,
for the next five years. Since 1980,
NDRI has served a vital need provid-
ing some 5,000 scientists with more
than 300,000 human biomaterials,
leading to more than 2,500 papers
published in scholarly journals on 
diseases from diabetes to cancer, to
HIV and rare diseases. Today NDRI is
the leading national organization that
connects donated human tissue with
the research scientists who need it to
develop new therapies and cures for
human diseases.  

Hal E. Broxmeyer, Chairman of the
Board of Directors, NDRI, Distinguished
Professor, Chairman & Mary Margaret
Walther Professor of Microbiology/
Immunology, Indiana University

School of Medicine has stated, 
“We are very excited about the $7.6
million dollar funding from the NIH 
to NDRI. This award is especially 
noteworthy in the face of NIH budget
crunches and acknowledges the high
esteem the NIH and their reviewers
have for the outstanding efforts of
NDRI. This funding will help sustain
and enhance NDRI’s efforts to provide
the many investigators who depend
on tissue/cell samples from us with
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NDRI Facilitates Major Medical Breakthrough in Cystic Fibrosis Research from page 5

NDRI Awarded $7.6 Million Grant 
from NIH for the Next Five Years To Fund 
Core Initiatives to 2013

The NIH funding has enabled the provision of indispensible
human tissues to hundreds of vital research studies in rare
and common diseases through current critical economic
times which have impacted science.

continued on page 7 >

JOIN THE CYSTIC FIBROSIS DONOR REGISTRY
Take the steps to move CF research forward to a cure: 

1. When scheduling a transplant, plan to donate your diseased lungs for research.

2. Call NDRI at 800-222-6374. 

3. Ask for the Cystic Fibrosis Donor Registry Coordinator.

4. OR visit www.ndriresource.org to enroll. 

5. Click on Donor Programs, Cystic Fibrosis Donor Registry.

6. NDRI will work to ensure your gift goes to help leading scientists in cystic fibrosis research.

Hal E. Broxmeyer

Chairman, NDRI Board of Directors



the highest quality and quantity of material.”
“These have been difficult times for research

funding at NIH, and the bar has been raised as far
as decisions on awards by the various institutes,”
commented D. Walter Cohen, D.D.S., Chancellor
Emeritus, Drexel University College of Medicine
and immediate past Chairman of the NDRI Board
of Directors. “This award is a great credit to NDRI,
and demonstrates that their efforts over the past
two decades have contributed significantly to
improving the health of our citizens which is 
part of the NIH mission.”

Reflecting the widespread need for donated
human tissues among the biomedical research
community and after rigorous peer review, the
grant was awarded through a “Multi-Institute
Initiative” with core support from NCRR, the
National Center for Research Resources and 
additional funding from ORDR, the 
Office of Rare Diseases Research;
NIAID, The National Institute of
Allergy and Infectious Diseases;
NIAMS, The National Institute of
Arthritis and Musculoskeletal and
Skin Diseases; NIDDK, The National
Institute of Diabetes and Digestive
and Kidney Diseases; NEI, The
National Eye Institute; and NHLBI,
The National Heart, Lung, and
Blood Institute.

“The biomedical community has found in NDRI
an efficient and highly supportive partner. Each
scientist, particularly those who do not have 
close collaborations with medical colleagues, can

continue to rely on NDRI for human tissues. This 
is essential in many grant applications,” adds NDRI
Board Member and Chairman Elect, Meenhard
Herlyn, D.V.M., D.Sc., Professor and Program Leader,
Molecular and Cellular Oncogenesis Program, The
Wistar Institute, Philadelphia. “The success by the
scientists is also the success of NDRI allowing
them to do their work.”

Some 20,000 tissues are provided by NDRI each
year to about 500 scientists, at about 250 of the
finest university-based research centers. The 
role that NDRI plays in science today has grown
tremendously with the number of tissues, deriva-
tives and initiatives they provide, including the
“Stem Cell Initiative”, providing vital stem cell

material from discarded birth tissues.
NDRI provides thousands of cancer
tumor samples each year helping 
support some of the most important
cancer studies in the country. NDRI
has special projects in type 1 and 
type 2 diabetes and supports eye 
disease research in retinopathy, glau-
coma, macular degeneration, retinitis
pigmentosa, and other eye diseases.
NDRI administers a large collection 

of uniquely valuable families with type 1 diabetes
within a genetics registry. This program provides
DNA, cell lines and medical history data to scien-
tists for the genetics of thyroid disease, type 1 
diabetes and autoimmune diseases.

“The way to study human disease is to study
human tissue,” states Lee Ducat, Founder and
President of NDRI and Founder of JDRF (the
Juvenile Diabetes Research Foundation). “Before
NDRI existed, scientists could not get human 
tissue easily or in any continuous way for their
studies. In those days, most human tissue was
trashed or incinerated. NDRI has created a new
paradigm turning human tissue donated into a
national treasure. We designed all of the original
systems that provide human tissue to scientists
with the help of funding from Pew Memorial
Trust. The growth of NDRI means to researchers
that they can access just about any tissue of the
human body needed for their studies processed in
a customized way according to their protocols.
This NIH grant of $7.6 million makes it possible for
NDRI to continue this critically important role in
the medical discovery process. NDRI’s service 
has become literally indispensable to scientific 
discovery.” NDRI has been funded by the NIH 
continuously for 24 years. 

Ducat founded NDRI in 1980 to provide 
scientists with pancreatic tissue for diabetes
research and islet cell transplant. At that time, 
no national organization provided human bioma-
terials for research purposes. Since then, NDRI 
has become renowned globally for its role as 
the lead organization that matches scientists to
human cells, tissues and organs for their research
projects in more than 100 diseases. �

7A Rare Insight I July 2009

|�� FIRST  � PREVIOUS        �� FOR FULL SCREEN VIEWING, TYPE CTRL L ON WINDOWS PC OR COMMAND L ON MAC.      PRINT �� NEXT � LAST ��|

NDRI Awarded $7.6 Million Grant from NIH from page 6

”NDRI has created a new paradigm turning human
tissue donated into a national treasure.“

Lee Ducat, President, NDRI 

“The biomedical
community has
found in NDRI 
an efficient and
highly supportive
partner.”

Meenhard Herlyn, D.V.M.,

D.Sc., Professor and

Program Leader, Molecular

and Cellular Oncogenesis

Program, The Wistar

Institute and NDRI Board

Chairman Elect.

D. Walter Cohen, D.D.S.,

NDRI Board of Directors

Chairman Emeritus



because the tissue was available at an 
institution that didn’t have a direct link to a
LAM researcher.”

To facilitate the international retrievals,
NDRI drew upon its US paradigm to establish
the beginnings of an international tissue
retrieval network, particularly with hospitals
performing lung transplants for LAM patients.
“NDRI initiated the pilot to see if it was 
possible to procure tissue outside the United
States in European countries and deliver it 
in viable form to scientist’s laboratories in
Europe,” says NDRI President Lee Ducat. “With
the help of LAM advocates in Europe, we
were able to build a donor registry and secure
donation of surgical tissues in accordance
with governing regulations in the individual
countries, coordinate the collection from 
hospital centers performing the surgery and
deliver viable research specimens to scientists
needing them for LAM studies.”  

As part of the international pilot effort,
NDRI had literature and patient consent

forms translated into French, German, Italian
and Spanish. “Patients have expressed great
support and solidarity,” Dr. Farber adds. “They
are willing to consent and help spread the
word when they learn how important 
tissue donation is.” To date, NDRI has com-
pleted seven successful international tissue
recoveries from LAM donors, built a registry
of 42 potential donors, and distributed tissue
to Caroline Heckman, Ph.D., Staff Scientist,
University of Helsinki, Finland, and Simon
Johnson M.D., Honorary Consultant Physician,
University of Nottingham, England.  

NDRI has been providing donated LAM
tissues to researchers through its extensive
network in the United States since March
2007, when NDRI was funded by NHLBI, 
the National Heart, Lung and Blood Institute
to manage and oversee the LAM Tissue
Repository. In 2008-2009, NDRI placed more
than 1,000 donated LAM tissues with 26 LAM

researchers building a growing and valuable
resource for LAM scientists. “Research efforts
to fast track treatment were stillborn before
NDRI took over the repository,” says Amy
Farber, Ph.D., founder and CEO of the LAM
Treatment Alliance. “NDRI’s dedication and
expertise is outstanding. They are a leader 
in the coordination of a complex and highly
technical process involving individual patients
and families, hospital staff, organ procure-
ment organizations, regulatory bodies and
researchers.” 

LAM is a multi-system disease that 
primarily affects women of child-bearing 
age and is often fatal, causing cysts that 
progressively destroy healthy lung tissue 
and lead to respiratory failure. Access to 
fresh and preserved LAM tissues from the
lungs, lymph nodes, kidneys and other organs
is vital to the effort to discover new drug 
targets and test new treatments. �

Rare Disease Research Program
Carl Whalen, Ph.D., Director
cwhalen@ndriresource.org

National Disease Research Interchange
8 Penn Center, 8th Floor
1628 JFK Boulevard
Philadelphia, PA 19103
800-222-NDRI (6374)
www.NDRIresource.org
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National Rare Disease 
Biospecimen Alliance Members
Partners in the advancement of research
for rare disease:

• Adenoid Cystic Carcinoma Research
Foundation

• Alpha-1 Foundation
• Ehlers Danlos National Foundation
• Fanconi Anemia Research Fund, Inc.
• Foundation for Sarcoidosis Research
• Foundation for Thymic Cancer

Research
• GBS/CIPD Foundation International
• HHT Foundation International
• Histiocytosis Association of America
• Intracranial Hypertension Research

Foundation
• LAM Foundation
• LAM Treatment Alliance
• National Tay-Sachs & Allied Diseases

Association, Inc.
• Opsoclonus-Myoclonus Support

Network
• Pelizaeus-Merzbacher Disease

Foundation
• Smith-Lemli-Opitz/RSH Foundation
• Spina Bifida Association
• VHL Family Alliance
• Wilson’s Disease Association

International

NDRI Goes Global  from page 1

“Without that human material we 

couldn’t fill the gap between pure 

science and patients.”

Vera Krymskaya, Ph.D., University of Pennsylvania

LAM Tissue Critical to New Discoveries

“Fresh tissue is crucial for discovery in LAM disease,” says Vera
Krymskaya, Ph.D., at the University of Pennsylvania in Philadelphia.
“Without that human material we couldn’t fill the gap between pure 
science and patients. It is critical link to treatment.” 

Using donated LAM tissues provided by NDRI, Dr. Krymskaya found a 
key cell growth-controlling pathway disrupted in LAM tumor cells. She was
able to restore the signaling pathway to normal using an antibiotic called

rapamycin. Her discovery has led to new LAM treatment clinical trials. 
Dr. Krymskaya continues to use donated LAM tissues to discover what

other drugs might act on the growth-controlling pathway that is defective
in LAM patients, because the more she discovers about the complexity of
that pathway, the more she suspects a combination of several drugs will 
be needed to restore and keep it functioning normally. Her findings are
likely to benefit other patients besides those with LAM, because the key
abnormal pathway that fosters tumor growth in LAM also has been shown
to play a role in various malignancies. 

The National Human Tissue Center

http://www.ndriresource.org
mailto:cwhalen@ndriresource.org
http://www.ndriresource.org
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