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What is LAM?

A1 per million people in the whole population
A3.4i 7.8 per million women
A Almost exclusively in women

AAverage age at diagnosis : 35 yeals

Eur Respir J 2006; 27: 10665
JClin Invest. 2012;122:38016



What is LAM?

ALAM occurs in two settings

A TSC-LAM : in women who has tuberous sclerosis complex

1 >30%~40% of women wittuberous sclerosis complex

(TSC)
A Sporadic LAMor SLAM: in women who do not have TSC

V Non-inherited form of LAM

V somatic mutations of theESC2gene

Eur Respir J 2006; 27: 10665

JClin Invest. 2012;122:38016
Clinical Epidemiology 2015;7:24%7
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Fig. 1| The hamartin—tuberin complex regulates mTORC1 signalling by integrating
extracellular and intracellular signals that promote metabolic homeostasis.
*mTORE mammalian target of rapamycin complex

Nature Reviews Nephrology 2018;14:704
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LAM patient-derived
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What is LAM?

AA slowly progressiveieoplasmthat targets the lung

A the accumulation dfAM cells within the lungs
and axial lymphatics

A cystic destruction

A generally progresses to respiratory failure

Eur Respir J 2006; 27: 10665
JClin Invest. 2012;122:38016



A median transplardtee survival of approximately 29 years from the onset’of Sy_;; ‘;"
A 10-yeartransplantfree survivalof 86% AL/
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Fig. 1 Kaplan—Meier survival curve of estimated transplant-free
survival among patients with LAM 1in the United States

JClin Invest. 2012;122:380716
Lung 2013;191:3642



The NHLBI LAM Registry

1969 - 2019

AN=230(SLAM 196/TSGLAM 34) A N=217
AFrom 1998 to 2001

TABLE 2 | Baseline Pulmonary Function Test Values of
the NHLBI LAM Registry Cohort

Characteristic Mean Value SD % Predicted SD
FEV, 2.1L 0.79 69 24
FVC 3.2 L .23 86 17
DLco 15.4 mL/ 6.3 63 24
mmHg/
min

**pre-sirolimus era for LAM natural history and prognosis

Am J RespiCrit Care Med 2006;173:10%11
CHEST 2019; 155:28296



TABLE 3 | Age-adjusted Rate of Decline in Pulmonary
Function Measures During the 5-Year

Follow-up
Mean Slope :
(% Predicted/ \6/ '
Variable Mean Slope SD Year) SD 1959 - 2019
FEV, -89.2 mL/y 53.4 -2.79 3.49
FVC -71.3 mL/y 5.5 -1.88 321
DLco -0.81 mL/ 0.20 -3.05 0.15
mmHg/
min/y
2.50 -
2.25 -
2
S 2.00 -
w
(18
1.75 -
1.50 -
1 2 3 4

CHEST 2019; 155:28296
Follow-up (y)



TABLE #Relationship Between Demographic, Clinical, Radllleglc
and Serologic Characteristics and the Rate of Changetf FEV1

Parameter Estimate

Parameter Estimate

Characteristic (SE) P Value Characteristic (SE) P Value
Age at diagnosis® 1.39 (0.70) .05 AMLs 13
FEV; % predicted” -0.31 (0.05) .0001 No -97.5 (8.9)
FVC % predicted® -0.78 (0.29) .007 Yes -76.2(10.5)
Dico % predicted® 0.48 (0.29) .10 Menopausal status .003
CT score® -3.53 (1.53) .02 No -118 (12.4)
Log> (VEGF-D)? -6.55 (5.01) .19 Yes -73.7 (8.1)
Serum VEGF-D > 600 .32 History of pneumothorax .98
pg/mL No -89.8 (10.2)
No -78.6 (11.6) Yes -90.1 (9.2)
Yes -93.0(8.3) Supplemental oxygen 61
Bronchodilator response .09 use
No -82.8 (7.5) No -86.4 (8.2)
Yes -113.2 (16.4) Yes -94.0 (12-5)
No. of pneumothoraces® 2.2 (1.7) .20
Sporadic LAM ~85.9 (7.1) 68
TSC-LAM -93.5 (16.8)

*postmenopausal women declining 44 mL/year slower than the premenopausal

CHEST 2019; 155:28896



Proportion without
lung transplantation or death

Higher baselindung functionwas associated with a decreased risk-of .-

progression to death or lung transplantation

P < .001 (Log-rank test)
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Proportion without
lung transplantation or death
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0. P = .028 (Log-rank test)
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No. at Risk:
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CHEST 2019; 155:28896



Proportion without
lung transplantation
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Time from LAM diagnosis to
lung transplantation or death (y)
No. at Risk:
217 203 184 126 42 8 4

CHEST 2019; 155:28896
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e-Table 2: Association between various disease-related parameters and the risk of
death or lung transplantation. All disease-related parameters in this analysis were
adjusted for age at diagnosis, except the one marked with asterisk.

N, Mean (standard deviation) or Hazard ratio p-value 19
Characteristics N $°/o? (95%

Lung Censored on confidence

transplantation | December 31, interval)

or death 2014
Age at diagnosis* 68, 40.0 (9.3) 148, 41.5 (10.2) 0.99 (0.96, 1.01) | 0.26
FEV1 % predicted 69, 51.3 (20.1) 146, 78.0 (21.0) | 0.96 (0.95, 0.97) | <0.0001
Supplemental No | 27 (18) 120 (82) Ref <0.0001
oxygen use Yes | 42 (60) 28 (40) 4.09 (2.48, 6.72)
Number of 2.8 (4.5) 2.2 (5.3) 1.00 (0.96, 1.04) | 0.96
pneumothoraces per
pnfieni’
Sporadic LAM 59 (33) 121 (67) Ref 0.59
TSC LAM 9 (25) 27 (75) 0.83 (0.41, 1.67)

CHEST 2019; 155:28896
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Clinical Presentation _
1969 - 2019

At presentation | During course of
disease

Dyspnea 42% 87%
Cough 20% 51%
Chest pain 14% 34%
Hemoptysis 14% 22%
Pneumothorax 43% 65%

Chylothorax 12% 28%

Eur Respir J 2006; 27: 10665



HRCT for LAM

ALung cysts are the hallmark lesion in LAM and are present
In all patients

Atypically ranging from 5 mm in diameter

A Cyst wall thickness : 2 mm

Eur Respir J 2010; 35: 126



HRCT for LAM

A Characteristic
A multiple (>10) thinwalled round weldefined aitfilled cysts

A no other significant interstitial lung disease

A possible features afiultifocal micronodular pneumocyte
hyperplasia(MMPH)n patients with TSC

ACompatible

A only few (2 ~10) cysts

Eur Respir J 2010; 35: 126



Diagnosis criteria for LAM

Definite LAM

Probable LAM

Possible LAM

1969

|. Characteristic or compatible lung HRCT,

and lung biopsy fitting the pathological
criteria for LAM; or

. Characteristic lung HRCT and any of the

following:

angiomyolipoma (kidney);

thoracic or abdominal chylous effusion;
lymphangioleiomyoma or lymph-node
involved by LAM;

Definite or probable TSC.

. Characteristic HRCT and compatible

clinical history; or

. Compatible HRCT and any of following:

angiomyolipoma (kidney); and thoracic or
abdominal chylous effusion.

Characteristic or compatible HRCT.

- 2019

Eur Respir J 2010; 35: 126
TherClin RiskManag2014;10:691700



Differential diagnosis of diffuse thiwalled

cystic luna diseases
LAM
Sporadic LAM
Tuberous sclerosis complex-related LAM
PLCH
BHD
LIP
Primary LIP

Secondary LIP*
Amyloidosis™
Light-chain deposition disease
Follicular bronchiolitis™
Metastatic malignancy
eg, sarcoma, meningioma, urothelial carcinoma

Pulmonary adenocarcinoma
Others

Abbreviations: LAM,lymphangioleiomyomatosis PL CH, pul mo n ahisyjocytosisn ger hans 0 ¢
BHD, Birt-HoggDubé syndrome; LP, lymphoid interstitial pneumonia

TherClin RiskManag2014;10:691700



Figure 1 Lymphangioleiomyomatosis. Frontal radiographs of chest in
a 37-year-old woman reveal a large right pneumothorax related to
underlying cystic lung disease.

Figure 2 Lymphangioleiomyomatosis. Axial CT images at level of
carina (A) and top of right diaphragm (B) in a 46-year-old woman
reveal multiple well-circumscribed cysts distributed evenly through-
out the lung parenchyma.

Semin Roentgenol015;50:2330.
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Figwe 3 Tuberous sclerosis complex in a 42-year-old woman. (A) Axial image through lung bases reveals multiple well-
drcumscribed cysts. (B) Contrast-enhanced image through the heart reveals dysplagic nodules and fatty metaplasia
indicatve of cardiac rhabdomyomas (arrows). (C) Axial image through left kidney reveals a fat-predominant
angiomyolipoma (AML)

Semin Roentgenol015;50:2330.
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PLCH

Figure SLangerhanscellhistiocytosis.AxialCTimagesingsil- old female smoker with cough at the level of aortic
arch(A),above carina(B),and below carina(C) reveal irregnidpolygonal shaped cysts in the lung apices with mixed
small cysts with cheerinodules(white arrows B) and solid nodules(black arrovC).

Semin Roentgenol015;50:2330.



LIP

Figure 7 Lymphocytic interstitial pneumonitis in 69-year-old woman
with systemic lupus erythematosus. Axial CT image reveals ground-
glass opacity, interlobular septal thickening, and traction bronchiec-
tasis associated with parenchymal cysts in the left lung,

Semin Roentgenol015;50:2330.



BHD

Figure 8 Birt-Hogg-Dube syndrome in a 47-year-old woman. (A) Axial
CT through lung bases reveals scattered well-circumscribed cysts.
(B) Contrast-enhanced image through left kidney reveals enhancing
mass shown to be renal cell carcinoma at biopsy.

Semin Roentgenol015;50:2330.



Cancer

Figure 9 Cavitary metastasis. Axial CT image in 67-year-old man with
metastatic squamous cell carcinoma. Note the thicker and more
iregular wall of the cavitary metastasis compared with cystic lung
disease (arrow).

Semin Roentgenol015;50:2330.



Bronchiectasis

Figure 11 Cystic bronchiectasis in a 20-year-old man with hypogam- Figure 12 Usual interstitial pneumonitis. Axial CT through the lung
maglobulinemia mimicking cystic lung disease. bases in a 74-year-old male shows extensive honeycombing in UIP.
UIP, usual interstitial pneumonia.

Semin Roentgenol015;50:2330.



Algorithm to guide approach to the diagnosis of diffuse cystic lung diseases

Am J RespiCrit Care Med 2015;192:129



