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Why do 200 of the worlds best scientists
cross the globe for a meeting about two

very rare disorders?

There Is a pervasive optimism that this problem
IS scientifically tractable and potentially solvable
In our lifetimes
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Compared to other diseases that scar
the lung, LAM has several assets

A We understand a lot about the cause of LAM

A We have many ideas for drugs to test based
on sound science

A LAM science is moving as quickly as any in
pulmonary medicine

A We have a motivated, intelligent, organized
patient population



State of the science for
sarcoidosis compared to LAM

Cause  Effective Molecular Diagnostic
known? therapy? targets biomarker

for trials?

Sarcoild no no few no

LAM yes yes many yes



LAM
Accumulated Assets

A Our organized, motivated patient community
A Our rich understanding of the molecular basis of LAM

A Networks of expert centers
i For Clinical care
I For Research
A Registry
A Tissue bank
A Data center
A An effective suppressive therapy
A A useful diagnostic, predictive and prognostic biomarker
A Invaluable partnerships
A with the TSC community
A the National Heart, Lung, Blood Institute and UK NHS
A among international LAM communities
A specially Japan, US and UK



Finding treatments for LAM

Carefully conducted clinical trials are
the fastest and safest way to find
treatments that work in people and
ways to improve health.



Examples of diseases that can be
controlled and sometimes cured
because clinical trials were done

properly

A AIDS

A Leukemias

A Lymphomas
A Hepatitis

A Breast cancer




Bottom line on the importance
of human trials in LAM

There simply is no ideal animal model for
LAM, and human studies are the only way to
be sure that ideas from the laboratory are
sound






Clinical trials

A Clinical trials often pose risk



What LAM patients have earned through
participation in trials and studies so far

A The genetic cause of LAM

A An effective suppressive treatment

A A diagnostic blood test (VEGF-D)

A A blood test that predicts benefit of therapy (VEGF-D)
A A sound approach to management of pneumothorax

A The utility of HRCT and transbronchial biopsy in the
diagnosis of LAM

A Protection from ineffective treatments with doxycycline
and progesterone

A Safety information for hydroxychloroquine, letrozole,
and (soon) statins in preparation for larger trials



What do we need from future trials and
studies

A Remission inducing therapies

A Refining our approach to sirolimus therpay

A Better diagnostic tests

A Tests for personalizing therapy

A Ways to predict progression and response

A Ways to measure total body LAM cell burden
A Where LAM cells comes from

A Why women are selectively affected



LAM Is the simplest, most decipherabl
neoplasm in all of creation

A Most cancer cells have dozens of DNA mistakes

enable them to:

I disregard all the rules
I grow beyond their boundaries
I destroy remote tissues

A LAM cells acquire cancéke capabilities with a
single DNA mistake

A Because its so simple, the study of LAM provide:
AVaArAIKIG Ayiaz OF YyYOSNXa



The study of LAM Is rewriting
biochemistry textbooks
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Exciting emerging basic LAM direction:

A Immune targeting of LAM
i PD1/PDL1 inhibitors

A Targeting metabolic vulnerabilities
| purine analogues, drugs that affect sirol



Other ideas for upcoming trials

A mizorbine, methotrexate, mycophenylate

A Kaytruda and other immune checkpoint
Inhibitors

A anti-VEGFR3, arfiEGFD, axitinib, pazopanib

A metformin

A anti-estrogen therapies



How do | know if my LAM Is going to
progress?

A The best indicator is the way it has behaved before

I FEV1 decline
A Fast200 cclyear
A Typical70-100 cclyear
A Slow30-40 cclyear

A Menopausal status has a big effect
I Premenopausafaster (200 cc FEV1 loss/year)
I Postmenopausaslower (40 cc FEV1 loss/year)
A VEGPD level
I Higher level, faster decline
I Higher level, better treatment response



Lung function measures, imperfect a:
they may be, are far and away our be:
current biomarker. Its important not to

overreact to a single down value
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How are we currently usingjrolimus?

A We treat

I Patients with abnormal lung function.
AFEV1 or DLCO< 70% predicted
| Patients who are declining rapidly and
approaching the abnormal range
AEven when lung function is still normal

I Patients with problematic effusions or other
lymphatic complications



What dose ofirolimusare we using?

A Because sirolimus is taken for long periods,
and has side effect, we must strive to find the
lowest effective dose

A 1 mg per day keeps most of my patients stable
I but not all-need to check FEV1 frequently to
verify stability

A In my opinion, low dose sirolimus appears to
be very safe.



What | tell new LAM patients

A There is every reason to be optimistic
I We have an effective therapy

I Sirolimus effectively suppresses LAM In the same
way as blood pressure medicine suppresses
hypertension or statins suppress cholesterol

ALO A& WSTFFSOUAGSQ y2ia WL

I The best scientists in the world are interested in

the LAM pathway and rate of progress Is
astounding



For Andrea Slattery, sirolimus
stopped the decline in lung functi
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What to do whersirolimus
does not seem to be working

4.0
3.5
3.0

2.5

FEV1 prebd

2.0

S|roI|mus
0 1000 2000 3000 4000 5000 6000 7000

days

15

A Consider alternative explanations (drug interactions,
asthma)

A Consider increasing the dose
A Consider enrolling in trials



VEGH testing can save people from
need for biopsy and

A To make the diagnosis in patients who have
typical lung cysts but no other clues

I Works more than 50% of the time

A As one tool for decisiemaking about when
to start treatment

https://research.cchmc.org/translationalcores/ttdsl



How do we hope to be able to use VEGF
and other biomarkers in the future?

A To dose sirolimus properly

A To get an early idea of whether sirolimus will
work well in a given individual

A To make trials faster
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NHLBI Registry

A 243 patients enrolled in NHLBI Registry between
8/98 and and 10/01 followed everyX months
for 5 years at six centers

I CCF, NIH, NJH, NEMC, Stanford, Mayo

A Two papers published

I Ryud et al. NHLBI Registtharacteristics at
Enroliment AJRCCM 2006. 173;-103

I Maurer JR. Lung transplantation in LAdseline data
from NHLBI Registy Heart Lung Transplant 2007, 26;
12939.

A Longitudinal paper never published



NHLBI Registry Longituding

Study

A NHLBI transferred all data and
samples to National Disease
Research Interchange (NDRI) where it
IS publicly available

A Nishantobtained all NHLBI clinical -
data on 250 patients and 435 NDRI ~ NishantGupta,
Mastero
serum samples

A Nishantsubmitted social security
numbers to the CDC National Death
Index (NDI) and the United Network
for Organ Sharing (UNOS) to obtain
death/transplant status



Linking NHLBI Reqistry data t
death/transplant outcomes

A In the 15 year interval since the last of 240
Registry patients was enrolled there have
been
I 53 transplants
I 43 deaths (including 15 post transplant)

A With such a large number of events, we
should be able correlate many disease
features with outcomes of death/transplant

I Menopausal status
I Baseline FEV1, DLCO

I Rate of decline in FEV1, DLCO

I

I

I VEGHD
I Your favorite biomarker



With the NDRI/NDI/UNOS data, we will be al
to develop a LAM Risk Score Calculator

Progn05ls For more information go to
www.pah-app.com
Patient: Date:

‘WHO Group |
Subgroup

Demographics &
Comorbidities

NYHA/WHO
Functional Class
SBP <110 mm Hg HR >92 BPM
Vital Signs
9 +1 +1
6-Minute
Walk Test

<50 pg/mi

Echocardiogram T
% pred. DLco 280 % pred. DLco <32
Pulmonary o b
Function Test | +1
. mRAP >20 mm Hg within 1 PVR >32 Wood units
Right-heart L L
Catheterization +1 +2
APAH=associated PAH; BNP-brain natriureic peptide; BPN=beats por minute; CTD=comnactive
tissue disoase; DL b | PAH; HR=heart rate; SUM OF ABOVE
mRAP=mean r-gh\ atrial pressure NYHA=New York Heart Assaciation; PAH=pulmonary arterial
hypertension; vascular resistance; .
SBP- :ystohb\nnd preuuﬂe WHO=-World Health Organization. (Starting Score) +6

= RISK SCORE I
Risk scores range from 0 (lowest risk) to 22 (highest risk)
B
212

RISK SCORE 10-11

PREDICTED ‘
1-YEAR SURVIVAL 95%-100% | 90%-<95% | B5%-<90%  70%-<85% <70%




Priorities for mTOR inhibitors

I Refine the approach to use ofTORnNhibitors
AProvide access to drug for all
I Regulatory approval around the world, PMDA, FDA and beyond

APersonalize dosing
I Determine the lowest effective dose for each individual

ADetermine if early treatment prevents progression

ADetermine if the drug can be safely given over long
periods

AFind markers that allow us to determine who will progr
and who will respond







