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History:
34 yo female patient, suspicion of
lymphangioleiomyomatosis

Macroscopy:
Lung resection specimen of segment V of left
upper lobe of the lung 4 x4 x 2 cm In size

Histology:
H 09713/11




Histology (H 09713/11)
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Histology (H 09713/11
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Immunohistology (H 09713/11)
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Summary of histology lung resection specimen
segment V (H 09713/11):

Atypical lung resection specimen of the segment V of the left
lung with lymphangioleiomyomatosis (LHS Score 1) as well as
fresh and old bleedings
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LAM HISTOLOGY
SCORE (LHS Score)

* Semiquantitative assessment
of lung damage respectively
lung affection with
cystistic lesions and
Infiltration of LAM cells
(prognostic parameter)

10-year survival
* Score 1: under 25 % nearly 100 %

NGRS | * Score 2: 25-50 % 74,4 %
R SR W B ™ Score 3: over 50 % 52,3 %
PN Sl AR RDen®

Matsui et al. 2001: Am J Surg Pathol 25(4): 479-484
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LYMPHANGIOLEIOMYOMATOSIS

* affects nearly exclusively women in reproductive age

* Incidence 1-2,6 cases / 1000000 women (often misdiagnosed !)

* Described in the 60°s in the literature for the first time
Cornog JL et al. Cancer 1966;19:1909-1930

* Qutcome variable, median survival time of 8-10 years after
diagnosis




LYMPHANGIOLEIOMYOMATOSIS  F|

* Monoclonal proliferation of immature respectively abnormal smooth
muscle cells in the lungs, in the wall of lymphatic vessels (partially
also in bronchioles) in and lymp nodes in the thorax and
retroperitoneum) with progressive cystic destruction of the lungs

* Pathognomonic HMB-45 expression (melanocytic marker)




LYMPHANGIOLEIOMYOMATOSIS I

Clinical picture:
* pneumothorax

(highest incidence among CLD

* dyspnea on
exertion

* Extrapulmonary manifestations of LAM (often before
lung manifestation): Angiomyolipoma (in 40-80% of
patients with lymphangioleiomyomatosis !), chylous
ascites, abdominal lymphadenopathy and lymphangioleiomyomas
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PEComa :
perivascular epitheloid cell tumour

» Mesenchymal tumor with relatedness to smooth
muscle cells and melanocytes (positivity for
melanocytic and myogenic markers), origin from
vessel walls and mainly benign course

« Angiomyolipoma
« Lymphangioleiomyomatosis

 High prevalence of angiomyolipoma in
lymphangiomyomatosis!

» Clear cell sugar tumour of the lung
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LYMPHANGIOLEIOMYOMATOSIS H

Radiology
* Multiple thin-walled diffuse cysts up to 2 cm in size,
no preference of a certain part the the lung
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* however: in up to 20% of cases
unsuspicious radiologic finding!
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LYMPHANGIOLEIOMYOMATOSIS

Therapy: no effective treatment options!
Harari S et al. 2011; Eur Respir Rev 20: 119, 34-44

* Estrogen blocker (not proofed !)
* Progesteron preparation (consider in single cases with
rapid progression)

* Ultima ratio treatment: lung transplantation (better
survival rate of LAM-patients than in
other patient groups after lung transplantation)
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LYMPHANGIOLEIOMYOMATOSIS H

 Sporadic form (mainly with more pronounced clinical
symptoms)

* In tuberous sclerosis (30-40 % of patients)

» Associated with mutations of genes of tuberous sclerosis
TSC1 or TSC2 with consecutive proliferation of immature
respectively abnormal muscle cells
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Genes of tuberous sclerosis H
TSC1 and TSC2 tumor suppressor gene

- Hamartin: Protein product of TSC1 gene (reorganization
of actin cytoskeleton)

 Tuberin: Protein product of TSC2 gene (negative regulator
of cell cycle progression)

« Hamartin-tuberin complex: negative regulator of
MTOR

e Loss of TSC function results in mTOR activation

* Hypothesis: Rapamycin (mTOR inhibitor) could influence
LAM progression ?

15




Angiomyolipoma and tuberous sclerosis H
-Molecular pathogenesis and consecutive therapeutic approach-
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MTOR (mammalian target of rapamycin) H

« 282 kDa intracellular serine/threonin kinase

 Central regulator of cell proliferation and cell
cycle

ledscape® www.medscape.com

Source: Nat Med © 2002 Nature F’u'b!isrhing Group



Sirolimus (Rapamycin)
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» Immunosuppressive with macrolid structure

« Antiproliferative effects (mTOR inhibitor)

« Particularly susceptible to inhibition of mMTOR are T-
cells, cells of blood vessels and lymphatic vessels,
smooth muscle cells and tumor cells
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LYMPHANGIOLEIOMYOMATOSIS K

MTOR inhibition: promising new therapeutic option

The NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 APRIL 28, 2011 VOL. 364 NO.17

Efficacy and Safety of Sirolimus in Lymphangioleiomyomatosis

Francis X. McCormack, M.D., Yoshikazu Inoue, M.D., Ph.D., Joel Moss, M.D., Ph.D., Lianne G. Singer, M.D.,
Charlie Strange, M.D., Koh Nakata, M.D., Ph.D., Alan F. Barker, M.D., Jeffrey T. Chapman, M.D., Mark L. Brantly, M.D_,
James M. Stocks, M.D., Kevin K. Brown, M.D., Joseph P. Lynch, Ill, M.D., Hilary ). Goldberg, M.D., Lisa R. Young, M.D.,
Brent W. Kinder, M.D., Gregory P. Downey, M.D., Eugene ). Sullivan, M.D., Thomas V. Colby, M.D., Roy T. McKay, Ph.D

Marsha M. Cohen, M.D., Leslie Korbee, B.S., Angelo M. Taveira-DaSilva, M.D., Ph.D., Hye-Seung Lee, Ph.D.,

Jeffrey P. Krischer, Ph.D., and Bruce C. Trapnell, M.D., for the National Institutes
of Health Rare Lung Diseases Consortium and the MILES Trial Group®

ABSTRACT

In patients with LAM, sirolimus stabilized lung function, reduced
serum VEGF-D levels, and was associated with a reduction in
symptoms and improvement in quality of life.

Therapy with sirolimus may be useful in selected patients with LAM.
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MTOR inhibition:
a new mode of action in oncology

Auf mTor Aktivierung basierte Tumorerkrankungen

Erkrankung

Genetik, Pathologie

mTor Einbindung
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TSC

TSZ1, TSC2, werschOrgane

TSC1 42 inaktiviert Rheb

LAy~ Tumorsyndrome

TSZ2, Muskelzellen der Lunge

TSiZ142 inaktiviert Rheb

PE

STELLKEL Dammtumoren

ST L aktiv, AMPE, F TSC2

mIOR Pathway

and mTOR

Inhibitors in

Cancer Therapy

:", ll"!! !.'I\

Vit !'} A, Polunpvsky

Pl 1 Houghton

Prostata PTEM PTEM Yerust, T Akt
Marnma PTEM, 8T, HERZ Arnplifikation | PTEM Yedust, T Akt
Lunge PTEM, HERZ, LKB1 PTEM Yedust, T Akt
Blase PTEM PTEM Yedust, 4 Akt
Melanarm PTEM PTEM Yedust, Akt
RCC wHL, PTEM T AT

Cniar PTEM, PI, AKT, HERZ-Ampl, | PTEM Vedust, T Akt
Endornetrium PTEM, P13, &T, HERZ-Ampl, | T AKT

Schilddrise PTEM, P13, AT, HERZ-Ampl, | PTEMN Yedust, T ake
Gehim [Glioblastorn) PTEM TAKT

£ Humana Press
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BCR-ABL Translakation

T akT




SUMMARY

Lymphangiomyomatosis: rare differential diagnosis of
cystic lung diseases

In young women with pneumothorax, angiomyolipoma of
the kidney or tuberous sclerosis LAM should always be
considered as a differential diagnosis

Exact and early diagnosis and differentiation from other
(diffuse) cystistic lung diseases Is important due to
different therapeutic approaches
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