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Figure 1: Pattern typical of usual interstitial pneumonia on high-resolution CT and on histopathology slides
High-resolution CT shows changes consistent with the usual interstitial pneumaonia pattern—ie, the presence
of patchy, subpleural reticular opacities and honeycombing with basal predominance (A, B). The key

Lancet 2011; 378: p1950
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Pulmonary Hypertension(PH)

PH
~>PH

PH
>COPD PH

COPD 50% Thabut, G et al. Chest 2005; 127: 1531-1536
Chaouat, A. et al. Am J Respir Crit Care Med 2005; 172: 189-194
32% Lettieri, C. et al. Chest 2006; 129: 746-752

—->COPD

Chaouat, A. et al. Am J Respir Crit Care Med 2005; 172: 189-194
Lettieri, C. et al. Chest 2006; 129: 746-752



PDE-5 inhibitor
(Sildenafil; Revatio, Viagra)

erectile dysfunction
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Figure 1| The NO/cGMP signalling pathway. The figure shows stimuli promoting the synthesis of cGMP, downstream
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. Ventilation(V) / Perfusion (Q) mismatch

. Hypoxic pulmonary vasoconstriction (HPV)

. Others

ex ) Loss of pulmonary vascular bed,
Pulmonary vascular remodeling due to
chronic inflammation



Hypoxic pulmonary vasoconstriction (HPV)

(Hypoxic)
(pulmonary vasoconstriction)

Ventilation Ventilation

Hypoxic
pulmonary
\ vasoconstriction

Pulmonary
arterial
blood flow

Pulmonary
venous blood
Aow

Figure 3 The protective effect of hypoxic pulmonary vasoconstriction. In the second frame, the pulmonary arteriole supplying the poorly
ventilated alveolus (in green) constricts to reduce ventilation-perfusion mismatch.

Dhillon R. Arch Dis Child Fetal Neonatal Ed (2011). doi:10.1136/adc.2009.180091



Adaption of blood flow to ventilation
In the pulmonary circulation

Matching Mismatch

TNO/cGMP
Figure 5 | Adaptation of blood flow to ventilation in the pulmonary circulation.

Nature Reviews Drug Discovery 5, 689-702 doi:10.1038/nrd2030
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Sildenafil improves gas exchange

Sildenafil for treatment of lung fibrosis and pulmonary hypertension:
a randomised contorlled trial
Ghofrani, H. A. et al. Lancet 2002; 360: 895-900
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Rietema, H. et al. Eur. Respir. ] 2008; 31: 759-764

Stolz D. et al. Eur. Respir. ] 2008; 32: 619-628

Bosentan(ETRA)
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> QOL

King, T. E. et al. Am. J. Respir. Crit. Care. Med. 2008; 177: 75-81

Sildenafil



randomized multicenter trial
2007 9 2009 3
IPF
89
01
20mg 1 3

12



Advanced IPF (DLCO < 35%)

eMWT
H__._,_,_.f”
_,—/—"/’—'_F‘_ \
Sildenafil 20 TID 11 Placebo
Period 1 (Double-blind) 12 weeks
6MWT

---------------------.r--------------------.

Sildenafil 20 TID

Period 2 (Open label phase) 12 weeks

6MWT




Secondary Endpoints

Borg scale
University of California at San Diego Shortness of Breath Questionnaire

Quality of life

St. George's Respiratory Questionnaire
Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36),
EuroQol Group 5-Dimension Self-Report Questionnaire (EQ-5D)

FVC DLco
PaO2 PaCO2 A-aDO2 Sp0O2



Characteristic

Dyspnea

Sildenafil (N=89) Placebo (N=91) Absolute Difference

mean change (95% confidence interval)

Score on Borg Dyspnea Index after walk test 0.04(-030t0037)  037(0.04t00.70)  -0.34(-0.81t00.14)

Shortness of Breath Questionnaire 0.22(-310to3.54)  6£.81(353t010.08)  -6.58 (-11.25t0-1.92)

P Value

0.16
0.006

— Shortness of Breath Questionnaire

-6.58 P=0.006




Characteristic Sildenafil (N=89) Placebo (N=91)  Absolute Differencej P Value

mean change (95% confidence interval)

Pulmonary function
Foreed vital capacity (% of predicted value) -0.97 (-2.00 to 0.08) -1.29 (23010 -028)  0.32(-1.12t0 1.76) 0.66
Carbon monoxide diffusion capacity (% 033 (-1.36t00.7])  -187(-291t0-0.83)  1.55(0.08t03.01) 0.04
of predicted value) i
Partial pressure of oxygen (mm Hg) -063 (-241to1.16)  -3.64 (-541t0-1.87)  3.02(0.50t0 5.53) 0.02
Partial pressure of carbon dioxide (mm Hg) -0.01 (-0.75t00.73)  -0.02 (-0.75 t0 0.71) 0.01 (-1.03 to 1.05) 0.98
Alveolar-arterial gradient (mm Hg) 041 (-15410237)  295(099t0492)  -254(-53110023) 0.7
Arterial oxygen saturation (%) 0.17(-1.02t00.69)  -138(-223t0-052)  1.21 (0.00t0 2.42) 0.05

—->DLco PaO2 SpO2



15

P=0.73

16

90

Event

Any serious adverse event{

Respiratory, thoracic, or mediastinal

disorderi

Worsening of idiopathic pulmo-
nary fibrosis

Worsening of dyspnea
Respiratory failure

Chronic abstructive pulmonary
disease

Hypoxemia
Pleural effusion
Pneumothorax
Pulmonary embolism
Infection or infestation
Pneumenia
Bronchitis
Influenza
Viral infection
Cardiac disorder
Atrial fibrillation
Congestive heart failure
Coronary artery disease
Gastrointestinal disorder
Ischemic colitis
Intestinal obstruction

Peptic ulcer hemorrhage

Sildenafil Placebo
(N=89) (N=91)
no. of patients (%)
13 (15) 15 (16)
7(8) 9 (10)
2(2) 5(5)
2(2) 1(1)
1(1) Z(2)
0 1(1)

1(1) 0
0 1(1)
0 1(1)
1(1) 0
3(3) 2(2)
2(2) 1(1)
0 1(1)
1(1) 0
1(1) 0
1(1) 3(3)
0 2(2)
1(1) 0
0 1(1)
2(2) 1(1)
1(1) 0
0 1()
1(1) 0

P Value

0.73
0.63

0.44

0.62
0.9
0.99

0.49
0.9
0.99
0.49
0.68
0.62
0.99
0.49
0.49
0.62
0.50
0.49
0.99
0.62
0.49
0.99
0.49




Result

Primary endpoint

Secondary endpint

Breath Questionnaire

QOL
St. George‘s Respiratory Questionnaire
SF-36 General health score

Dlco PaO2 Sp0O2



