
   

Pulmonary Vascular Diseases 

Marc Humbert, France 

Pneumo Update Europe 2016 
24-25 June, Prague 



   Pneumo Update Europe 2016 

Pulmonary Embolism 
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State of the Art 

• Pulmonary embolism and venous thromboembolic 

disease are fast-moving fields of cardiopulmonary 

medicine 

• ESC PE Guidelines endorsed by ERS have been 

published in 2014 

• Novel information have been produced in the last 

year 

 

Konstantinides et al. Eur Heart J 2014;  35:3033-80 
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Relevant new aspects 
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Outcomes 

• Primary outcome:  
– Composite of recurrent VTE or major bleeding 

during the 18 months study treatment period 

 

• Secondary outcomes:  
– Composite of recurrent VTE or major bleeding during 

the entire study period of 42 months 

– Recurrent VTE, major bleeding and deaths unrelated 

with the composite during the treatment period and 

the entire study period 

 

All symptomatic events have been validated by 

the Critical Events Committee 

Couturaud F et al. JAMA 2015; 314:31–40 
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COMPOSITE: Recurrent VTE or Major Bleeding 

HR 0.23 (0.09-0.55) 

HR 0.74 (0.47-1.17) 

Couturaud F et al. JAMA 2015; 314:31–40 
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Recurrent VTE 

HR 0.11 (0.03-0.37) 

HR 0.67 (0.41-1.08) 

Couturaud F et al. JAMA 2015; 314:31–40 
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Clinical consequences of “PADIS-PE” trial 

After a first episode of unprovoked PE initially treated during 6 

months: 

• Major reduction of recurrent VTE while anticoagulation is 

continued 

• Loss of benefit after stopping anticoagulation 

       No impact of an extended but limited duration of 

 anticoagulation 
 

Recurrent VTE occurred: 

– In 80% of cases as PE (8% fatal) 

– In 90% of cases as unprovoked VTE 

 Clinical presentation of recurrence = initial episode 

 

Couturaud F et al. JAMA 2015; 314:31–40 
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Reinforces recommendations ESC 2014 for 

indefinite anticoagulation 

Konstantinides et al. Eur Heart J 2014;  35:3033-80 

Clinical consequences 
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Reinforces recommendations CHEST Guidelines 

for indefinite anticoagulation 

Kearon C, et al. Chest 2016; 149:  315-52 

Clinical consequences 
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Reinforces recommendations CHEST 2016 for 

indefinite anticoagulation 

Kearon C, et al. Chest 2016; 149:  315-52 

Clinical consequences 
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Only 2 treatment options: 
 
 1- Short Treatment = 3 (or 6 months) 
 
 2- Indefinite Anticoagulation 

Based on what criteria ? 

Couturaud F et al. JAMA 2015; 314:31–40 

Clinical consequences 
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SOME study 

MVTEP study 

Screening for occult cancer in unprovoked VTE 

Carrier M et al. N Engl J Med 2015; 373:697–704 

Robin P, et al. Lancet Oncol 2016; 17: 193–99 
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Background 

To compare limited screening strategy: 

with: 

- either comprehensive CT (SOME study) 

- or PET/CT (MVTEP study) 

 

- History, physical examination, 

- Blood counts, electrolytes, creatinine, liver 

function 

- Chest-X Ray 

- Sex-specific cancer (mammography, 

Papanicolaou test, PSA) 

Carrier M et al. N Engl J Med 2015; 373:697–704 

Robin P, et al. Lancet Oncol 2016; 17: 193–99 
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SOME study 

MVTEP study 

Screening for occult cancer 
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Robin P, et al. Lancet Oncol 2016; 17: 193–99 



   Pneumo Update Europe 2016 

Clinical consequences of these trials 

Among patients who had a first unprovoked venous 

thromboembolism, the prevalence of occult cancer is low 

 

Routine screening with CT of the abdomen and pelvis or 

PET/CT did not provide a clinically significant benefit in 

terms of rate of diagnosed occult cancer and mortality 

 

The risk of subsequent cancer diagnosis was, however, lower 

in patients who had negative initial screening that included ¹⁸F-

FDG PET/CT than in patients who had negative initial limited 

screening. Whether or not ¹⁸F-FDG PET/CT might be useful in 

a more selected population of patients with a high risk of 

cancer remains to be determined 

Carrier M et al. N Engl J Med 2015; 373:697–704 

Robin P, et al. Lancet Oncol 2016; 17: 193–99 



   Pneumo Update Europe 2016 
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Mismetti P, et al. JAMA 2015; 313:1627-35 
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Retrievable VCF with anticoagulants 

Filter 

N = 200 

No Filter 

N = 199 

RR 

Recurrent PE 

3 mo 

6 (3%) 3 (1.5%) 2.00 (0.51-7.89) 

Recurrent PE 

6 mo 

 

7 (3.5%) 4 (2%) 1.75 (0.52-5.88) 

Mismetti P, et al. JAMA 2015; 313:1627-35 
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Clinical consequences of the “PREPIC 2” trial 

Among hospitalized patients with severe acute PE, the use of 

a retrievable inferior vena cava filter plus anticoagulation 

compared with anticoagulation alone did not reduce the risk 

of symptomatic recurrent PE at 3 months 

 

These findings do not support the use of this type of filter in 

patients who can be treated with anticoagulation 

Mismetti P, et al. JAMA 2015; 313:1627-35 
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Venous filters 
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Pulmonary Hypertension 
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State of the Art 

• Pulmonary hypertension is another fast-

moving field of cardiopulmonary medicine 

• ESC/ERS Guidelines have been released 

in 2015 

• Novel information have been produced in 

the last year 
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PAH treatment: targeting 3 major dysfunctional 

pathways (2004 – 2014) 

Humbert M, et al. N Engl J Med 2004 &Humbert M, et al. Circulation 2014 
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Rationale for combination therapy 

Several pathways 

are involved in 

PAH pathogenesis 

 

Potential for 

synergistic 

effects  
 

Successfully 

used in chronic 

heart failure… 

Sequential or 

 initial? 

Combination 

 therapy 

Malignant nature 

of PAH requires a 

more aggressive 

approach 

Lajoie AC, et al. Lancet Respir Med 2016; 4: 291–305 
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Combination therapy: what is the evidence? 

• Sequential combination therapy 

– Many studies (RCTs) are available 

– But results are not uniform 

• Initial combination therapy 

– Only two RCTs: one negative (BREATHE-2), one positive (AMBITION) 

– Expanded experience in clinical practice (double, triple) 

• Recent meta-analysis1: Combination therapy (all strategies, 

sequential and initial) is associated with significant risk reduction 

for clinical worsening compared with monotherapy 

 

 

Lajoie AC, et al. Lancet Respir Med 2016; 4: 291–305 

 No comparison between sequential 

and initial combination therapy 



   Pneumo Update Europe 2016 

Meta-analysis: combination therapy is superior 

to monotherapy 

• 17 studies (4095 patients), incl. 15 that assessed clinical worsening 

 

• Main result: Combination therapy (sequential and initial) is associated with 

significant risk reduction for clinical worsening compared with monotherapy 

• combined therapy 17% [332 of 1940 patients] 

vs monotherapy 28% [517 of 1862 patients] 

• risk ratio [RR] 0.65 [95% CI 0.58–0.72], p<0.00001 

 

• No heterogeneity between the studies (I.=18%, phomogeneity=0.25). 

 

• Main limitation: variable definition of clinical worsening among the trials and 

possible publication bias. 

 

• Because many patients still had clinical worsening with combination therapy, 

identification of innovative therapeutic targets for PAH is urgently needed 

Lajoie AC, et al. Lancet Respir Med 2016; 4: 291–305 
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Endothelin pathway Prostacyclin pathway NO–cGMP pathway 

Endothelin receptor  
antagonists (ERAs) 

• Ambrisentan   

• Bosentan 

PDE5 inhibitors  
 

• Sildenafil 

• Tadalafil 

Prostanoids 

• Beraprost  

• Epoprostenol iv 

• Iloprost iv, inhaled 

• Treprostinil iv, sc, 

inhaled, oral  

PAH-specific therapies target the 3 signaling 

pathways involved in PAH: New drugs 

sGC stimulators 

• Riociguat 

Non prostanoids 
IP receptor agonist 

• Selexipag (oral) 

Endothelin receptor  
antagonists (ERAs) 

• Macitentan 
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GRIPHON study : ProstaGlandin I2 Receptor agonist 

In Pulmonary arterial HypertensiON 

• Multicenter, double-blind, placebo-controlled event-driven 

study 

• 1156 PAH adult patients 

• 80% on background treatment with ERA and/or PDE-5i 

• Composite primary outcome measure: time to the first 

occurrence of death or morbidity event 

 

Sitbon O, et al. N Engl J Med 2015;373:2522-33 
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Worsening of PAH 

resulting in need for lung 

transplantation  

or atrial septostomy 

Initiation of parenteral 

prostanoids or chronic O2 

for worsening PAH 

All-cause death 

Hospitalization  

for worsening of PAH 

Morbidity or 

mortality 

events 

All events adjudicated by a blinded critical events committee  

OR 

OR 

OR 

OR 

Decrease in 6MWD of at least 15% 

and 

Need for additional PAH therapy 

Patients with  

WHO FC III/IV at baseline  

Decrease in 6MWD of at least 15% 

and 

Worsening in WHO FC 

Patients with  

WHO FC II/III at baseline  

Disease progression 

Primary endpoint: time to first occurrence of death or 

morbidity due to PH up to end of double-blind treatment 

Sitbon O, et al. N Engl J Med 2015;373:2522-33 
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No. at Risk 
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Selexipag 

Selexipag vs placebo: Risk reduction 40% 

HR = 0.60;     99% CI 0.46–0.78;    p < 0.0001 

Placebo 

Selexipag reduced the risk of the primary 

outcome composite of death or morbidity due to 

PH 

Hospitalisation for PAH worsening and disease progression 

were the main components of the primary endpoint 

Sitbon O, et al. N Engl J Med 2015;373:2522-33 
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       Selexipag     Placebo    

Selexipag vs placebo 
 

No. of patients/ 

no. of events 

All patients 574/155 582/242 

PAH specific therapy at baseline   

(interaction p value = 0.95) 

 
 

ERA + PDE-5i 179/47 197/80 

ERA monotherapy 94/23  76/29  

PDE-5i monotherapy 189/54 185/84  

No PAH-specific therapy 112/31 124/49 

Consistent treatment effect of selexipag on primary 

composite endpoint according to background therapy 

0.1 0.2 0.4 0.6 1 1.4 2 

Hazard ratio (99% CI) 

Favours selexipag Favours placebo 

Sitbon O, et al. N Engl J Med 2015;373:2522-33 



   Pneumo Update Europe 2016 

Evolving paradigm 

From sequential to initial combination therapy 

Humbert M, et al. N Engl J Med 2004 & Circulation 2014 
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The AMBITION trial 

• Event-driven study 

• Initial combo AMB+TADA vs monotherapy AMB or 

TADA 

• N=500 treatment-naïve patients with PAH (31% FC II) 

Galiè N, et al. N Engl J Med 2015; 273:834:44 
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The AMBITION trial: Primary endpoint 

Any hospitalization for worsening PAH 

Lung transplantation 

Atrial septostomy 

Initiation of parenteral prostanoid therapy 

Decrease in 6MWD > 15% vs baseline 

with FC III-IV (2 visits > 14 days) 

1 dose of IP and > 6 months in study 

Decrease in 6MWD (any amount) 

FC III at 2 visits separated by 6 months 
ALL 

Death (all cause) 

Hospitalization  

for worsening PAH 

Disease progression 

Unsatisfactory  

long-term response 

All events were adjudicated 

Time to first clinical failure event 

Galiè N, et al. N Engl J Med 2015; 273:834:44 
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The AMBITION trial: main result 

Hospitalisation for PAH worsening was the main component of the primary endpoint 

Galiè N, et al. N Engl J Med 2015; 273:834:44 
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Initial combination is also efficacious in SSc-PAH 

• 36 week prospective multicentre open-label 

uncontrolled study 

• Initial combination of ambrisentan & tadalafil 
– 24 treatment-naïve patients with PAH-SSc 

– FC II / III: 35% / 65% 

  Baseline 36 weeks p 

   mPAP (mmHg)   42 ± 12 30 ± 7 < 0.01 

   CI (L/min/m2 )  2.6 ± 0.7  3.3 ± 1.2  < 0.01 

   PVR (Wood units) 8.4 ± 5.1 4.1 ± 3  < 0.01 

Hassoun P, et al. Am J Respir Crit Care Med 2015; 192:1102-10 
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• 97 incident patients with PAH 

– Mean age 54 

– NYHA FC II-III (88%) & IV (12%) 

• Initial dual oral combination therapy with ERA and PDE5i 

– BOS-SIL (n=61) 

– BOS-TAD (n=17) 

– AMB-SIL (n=8) 

– AMB-TAD (n=11) 

• Median follow-up: 30 months [20 – 43] 

Sitbon O, et al. Eur Respir J 2016; 47:1727-36 

Initial dual oral combination therapy 
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n=97 Baseline 
Median  

4.1 months  
P-value# 

NYHA FC (I : II : III : IV), n 0 : 15 : 70 : 12 4 : 57 : 31 : 5 <.001 

6MWD, m 324 ± 132 395 ± 114 <.00001 

BNP level, ng/L (n=42, median) 372 62 <.00001 

Haemodynamics 

      RAP, mmHg 9.5 ± 5.7 6.7 ± 4.5 <.00001 

      mPAP, mmHg 53.9 ± 10.4 45.1 ± 10.9 <.00001 

      CI, L/min/m2 2.14 ± 0.51 3.13 ± 0.79 <.00001 

      PVR, dyn.s.cm-5 1021 ± 357 565 ± 252 <.00001 

      Mean BP, mmHg 97.5 ± 17.7 87.2 ± 12.6 <.00001 

Initial dual oral combination therapy 

Effect on exercise capacity and haemodynamics 

Sitbon O, et al. Eur Respir J 2016; 47:1727-36 
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p = 0.74 

The strategy works with different combinations 

Bos + PDE-5i 

(n = 78) 

Amb + PDE-5i 

(n = 19) 

   Mean ± SD -44% ± 20% -42% ± 21% -41% ± 20% -49% ± 19% 

   95%CI [-48%; -39%] [-51%; -32%] [-45% ;-36%] [-56%; -42%] 

0 

-10 

-20 

-30 

-40 

-50 

C
h

a
n

g
e
 i

n
 P

V
R

 (
%

) 

p = 0.03 

Sil + ERA 

(n = 69) 

Tad + ERA 

 (n = 28) 
0 

-10 

-20 

-30 

-40 

-50 

C
h

a
n

g
e
 i

n
 P

V
R

 (
%

) 

Sitbon O, et al. Eur Respir J 2016; 47:1727-36 
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Survival of patients with idiopathic, heritable and 

anorexigen-associated PAH (n=74) 

Sitbon O, et al. Eur Respir J 2016; 47:1727-36 
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1. Channick RN. Lancet 2001; 2. Galie N. J Am Coll Cardiol 2005; 

3. Pulido T. N Engl J Med 2013; 4. Galie N. N Engl J Med 2005; 

5. Galie N. Circulation 2009; 6. Simonneau G. Am J Respir Crit Care Med 2002; 

7. Barst RJ. New Engl J Med 1996; 8. Kemp K. J Heart Lung Transplant 2012; 

9. Sitbon O. Eur Respir J 2014; 10. Bachetti C. Am J Respir Crit Care Med 2015; 

11. Sitbon O. Eur Respir J, 2016. 

Initial PAH therapy: effects on PVR 

Sitbon O, et al. Eur Respir J 2016; 47:1727-36 
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Clinical consequences 

2015 ESC/ERS GUIDELINES 

Galiè N, et al. Eur Respir J 2015 & Eur Heart J 2016 
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2015 ESC/ERS PH Guidelines treatment algorithm 
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2015 ESC/ERS PH Guidelines treatment algorithm 
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2015 ESC/ERS PH Guidelines  

The ten commandments 

1. Right heart catheterization is recommended to confirm the diagnosis 

of pulmonary arterial hypertension (PAH - Group 1) and to support treatment 

decisions 

2. Vasoreactivity testing performed during right heart catheterization is 

recommended in patients with idiopathic PAH,  heritable PAH and PAH 

induced by drugs or toxins use to detect patients who can be treated with 

high doses of a calcium channel blocker 

3. It is recommended to evaluate the severity of PAH patients with a 

panel of data derived from clinical assessment, exercise tests, biochemical 

markers, and echocardiographic and haemodynamic evaluation and to 

perform regular follow-up assessments every 3-6 months in stable patients. 

4. It is recommended to avoid pregnancy in patients with PAH 

5. It is recommended for referral centres to provide care by a multi-

professional team (cardiology and respiratory medicine physicians, clinical 

nurse specialist, radiologists, psychological and social work support, 

appropriate on-call expertise) 

Galiè N, et al. Eur Respir J 2015 & Eur Heart J 2016 
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6. Initial drugs monotherapy or initial oral drugs combination 

therapy is recommended in treatment naïve, low or intermediate risk 

patients with PAH 

7. Sequential drugs combination therapy is recommended in PAH 

patients with inadequate treatment response to initial monotherapy or to 

initial oral drugs combination therapy 

8. Initial combination therapy including an intravenous 

prostacyclin analogue is recommended in high risk PAH patients 

9. The use of PAH approved therapies is not recommended in 

patients with pulmonary hypertension due to left heart disease or lung 

diseases 

10. Surgical pulmonary endarterectomy in deep hypothermia 

circulatory arrest is recommended for patients with CTEPH and it is 

recommended that the assessment of operability and decisions 

regarding other treatment strategies (drugs therapy or balloon 

pulmonary angioplasty) be made by a multidisciplinary team of experts 

 Galiè N, et al. Eur Respir J 2015 & Eur Heart J 2016 

2015 ESC/ERS PH Guidelines  

The ten commandments 
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