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Important fibroproliferative 
diseases of humans

• The United States government 
estimates that 45% of deaths in the 
United States can be attributed to 
fibrotic disorders.

• Major-organ fibrosis
– Interstitial lung disease (ILD)
– Liver cirrhosis
– Kidney disease
– Heart disease
– Diseases of the eye

Nat Rev Immunol. 2004; 4(8): 583–594



Introduction 
IPF Pathogenesis



Treatment
What’s Coming Down The IPF Pike?

PirfenidoneNAC

Imatinib mesylateBosentan

Etanercept 

IFN gamma-1b

TK inhibitors
Sildenafil

sildenafil

Need for safe and effective treatments





What is a stem cell?

Stem Cell Sources

Embryonic stem cell

� IVF embryo

Adult stem cell*

� Bone Marrow 

� Adipose tissue-SVF

� Peripheral blood

� Blood vessel

� Endogenous progenitors

• Self-renewal: cell division in undifferentiated state

• Unlimited potency: differentiation into diverse cell types



Why fat?

• ADSCs lie in abundancy (1000 fold more)

• Easily accessible (compared to BM)

• Ethically Uncontested source of MSCs

• No need for manipulation/expansion

• Reduced possibility for carcinogenesis

Tzouvelekis et al.Curr Opin Pulm Med 2011. 17:368-373
Weiss et al. Proc Am Thorac Soc 2008.5:637-667



Phenotypes arising from ADSCs
Mechanisms of action



Are stem cells potent enough to 
be differentiated into AECs??





Can they attenuate 
experimental lung fibrosis?



Are they safe??



53 PATIENTS



Improved FEV1 Improved LVEF



Aim - Hypothesis

• Endobronchial autologous infusion of ADSCs 
is safe, well tolerated and effective as a 
therapeutic modality in IPF patients

• ADSCs may exert their beneficial role 
through paracrine anti-inflammatory, 
immunomodulatory activity and reparative 
capacity through differentiation into 
alveolar and endothelial progenitor cells



Protocol analysis
Study population 12 phase I 

30 phase II

Study Duration

Number of infusions

36 mo (12 recr.*2, 12fu)

3 (one each month) (phase I)

3 (one each month) (phase II)

Inclusion criteria

Exclusion Criteria

Primary endpoints

Secondary endpoints (exploratory)

IPF (ATS/ERS 2011) of moderate disease 
severity (FVC>50%, DLCO>35%)

Cancer, End stage CHF, serious CNS 
abnormalities, HF, RF

Safety: Toxicity level (Low, Medium, High)

Improvement in FVC, DLCO 

(6 and 12 mo after first infusion)

Improvement in SGRQ, 6MWD

Stabilization HRCT



Methods



• Step 1. Harvest adipose tissue - liposuction





Stromal Vascular Fraction

• Heterogeneous cell population

• 55-70% cells of mesenchymal origin 
(CD29+, CD105+, CD90+, CD45-, CD34-)

• 20% mature endothelial (CD31+, CD105+) 
and hematopoietic cells (CD34+)



LR=73.38%
CD29+,CD105+



Step 3. Activation

A. Platelet Rich Plasma (PRP)

Growth
Factors
(VEGF, KGF, 
IGF)



B. Photo-modulation

• Place syringe in Adilight for 
20 min

• Enhanced expression of 
VEGF, IL1-ra, proliferation



Step 5. Endobronchial infusion of 
ADSCs in RLL and LLL



A

DC

B

E F

Visualization of ADSCs



Results



n=16

n=4

n=3
DLC0<35%

n=12
Excluded

n=1
IC refusal

6mo and 12 mo

40 X106

80 X106

No of cells
n=6

n=6

x3



Characteristics Baseline data
Subjects 12

Male 9

Age (yrs) 63  (55-75)

Smokers 12

Ex-smokers 12

Non-smokers 0

Prior treatment (steroids) received 5

Other treatment received 2

VATS 4

Emphysema (HRCT) 4

sPAP (by echocardiography) mmHg 37.2 + 19.2

Patients’ baseline data



Safety – Primary end-points
Fever (transient – post bronchoscopy) 8/12

Worsening of cough 1/12

Worsening of Dyspnea 1/12

Allergic Reactions 0/12

Infections    

(fever, WBCs, CRP, BAL +culture)

0/12

Liver enzymes, creatinine abnormalities 0/12

Acute 
Exacerbations/Hospitalizations/deaths

0/12

Ectopic tissue formation (whole body 
CT scan- 1yr follow-up)

0/12



Efficacy – Secondary end-points



Table 2. FVC, DL
CO

, 6MWD, SGRQ, and MRC dyspnea scale at 

baseline and 6 and 12 month post first EB infusion

Baseline 6 mo 12 mo p-value 1
p-value 2

FVC (%)pred 68,5 + 12,9 70,9 + 16,5 73,2 + 16,8 0.156 0.047

FVC (ml) 2186 + 514 2251 + 503 2298 + 445 ΔFVC1=65ml ΔFVC2=112ml

DL
CO 

(%)pred 46,3 + 8,4 47 + 8,6 46,1 + 10,2 0.7 0.9

6MWD 450 +70 469 +71 473 + 74 0.07 0.01

SGRQ 44,5+ 13,2 25+ 6,1 26,5+ 6,5 <0.001 <0.001

CAT 12,4 + 4,5 7,9 + 3,1 7,9+ 3,3 0.003 0.002

MRC 2 1,35 1,25 <0.001 <0.001



Months (post 1 st EB infusion)
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6MWD(m)

Months (post 1 st EB infusion)
0 6 12

*p=0.01

∆6MWD=23m



Limitations
• Limited number of patients

• Non-randomized study

• No placebo – controlled study

• Quality of life parameters – placebo effect??

• Arbitrary randomization based on number of ADSCs infused 
(however; no differences in both safety and efficacy data btw 2 
groups)

• Still don’t know the fate of these cells within the fibrotic lung? do 
they really work? Mechanisms?

• Time of infusion (after lung injury) is critical in animals for stem cell 
fate….in humans??

Sueblivong et al. Current Opinion Pharmacology 2009, 9:268-273



Conclusions

• EB infusion of ADSCs-SVF is safe, well tolerable, ethically 
uncontested and costless therapeutic modality in IPF patients

• Marginal improvement in FVC- No differences in DLCO

• Significant improvement in quality of life parameters (even though a 
potential placebo effect is still important since pt is feeling better)

• Respiratory medicine has significantly lagged behind other specialties 
regarding cell therapies due to ethical and safety reasons – time to 
move forward

• Larger multi-center prospective randomized placebo-controlled 
studies are sorely needed to prove efficacy

• When you inform the patient always separate the hope from the 
hype


