
Carmine Dario Vizza
Pulmonary Hypertension Unit 

“Sapienza” Universita’ di Roma 

Dario.vizza@uniroma1.it

Upfront combination therapy or 

sequential step-wise therapy?



I have received fees for serving as a speaker, consultant 

and advisory board member from the following: 

• Actelion

• Bayer

• Dompè

• GSK 

• Italfarmaco

• Lilly 

• Mochida

• Pfizer

• United Therapeutics

• Galenica

.

Disclosure



Treatment algorithm 2015

ESC/ERS Guideline 2015



Galie N et al, Eur Heart J 2015

Therapeutic goal



The big question in low-moderate risk

naive PAH patients

• Sequential oral combination therapy ?

or 

• Up-front oral combination therapy ?



Clinical worsening mono vs combo 
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Adapted from Galiè N, et al. 2015

Galiè N, Barberà JA, Frost AE, et al. N Engl J Med 2015;373:834-44



The impact of delayed treatment on 6-minute 

walk distance : a meta-analysis

Vizza CD, Badagliacca R, et al Int J Cardiol. 2018;254:299-301.



The big question in PAH …

• Sequential oral combination therapy ?

or 

• Up-front oral combination therapy ?

Oral up-front is better in the most of the patients!

Ambrisentan+Tadalafil is the only oral upfront with a dedicated

study



Initial combination therapy:

ESC/ERS Guidelines 2015



Treatment algorithm 2015

ESC/ERS Guideline 2015



Humbert M. Eur Respir J 2004; 24: 353–359.

Epo target dose of 12–16 ng/kg/min at week 14 and 16.

Upfront combination therapy: 

Bosentan + Epoprostenol



Eur Respir J 2004; 24: 353–359.

Upfront combination therapy: 

Bosentan + Epoprostenol

Epoprostenol Epoprostenol + Bosentan



Upfront triple combination therapy: 

bosentan + epoprostenol + sildenafil 

Prospective, observational analysis of idiopathic or heritable PAH patients (n = 19) 

treated with upfront combination therapy (epoprostenol, bosentan and sildenafil)

Sitbon O, et al. Eur Respir J 2014; 43: 1691–1697
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Impact of long-term triple upfront combination

therapy on Hemodynamics an Right heart

D’Alto M. et al. CHEST in press



Probably we should change our

minds and start to think to the core of 

the problem….

The right ventricle

The pulmonary vascular resistance

The pulmonary pressure



Pathophysiology of RV dysfunction in PH

Afterload mismatch

• RV contractility is increased, but not enough compared

to the afterload

• PVR could be considered an approximation of RV 

afterload

• If you normalize the afterload, the RV should recover

PH, pulmonary hypertension; RV, right ventricle. Vizza, Chest 1998

Tx Lung



Impact of RV EF and PVR changes after 

therapy

van de Veerdonk M. J Am Coll Cardiol 2011;58:2511–9

• Significant PVR reduction in order to obtain RVEF improvement

• In a subgroup RVEF drops despite PVR reduction (myocardial damage)



Clinical worsening
No clinical worsening

Reverse remodeling and RV afterload

• 102 IPAH treatment-naïve patients, evaluated by echo and hemodynamics at baseline and after 

1 year of treatment

RVEDA, right ventricular end-diastolic area. RA area, right atrial area.

Badagliacca R ... Vizza CD. J Heart Lung Transplant. 2018;37:195–205.
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Badagliacca R, iPHNET, J Heart Lung Transplant. 2018;37:365-375



naive IPAH: 4 matched groups

Trieste, Pavia, Brescia, Monza, Roma, Cagliari, Napoli, Foggia, Catania … and Pittsburgh

enrolled between 2011 and 2015

Strategies and treatment response

Badagliacca R, iPHNET, J Heart Lung Transplant. 2018;37:365-375

Prosta+oral Double oral Mono oral Mono prosta



Impact of different therapeutic strategies

on PVR changes and  RVFAC

RVFAC, right ventricular fractional area change.

Badagliacca R ... Vizza CD. J Heart Lung Transplant. 2018;37:365–375.

Oral monotherapy
Upfront oral combination
Upfront oral + parenteral prostanoid 
combination

Badagliacca R, iPHNET, J Heart Lung Transplant. 2018;37:365-375



Effect of various therapeutic

strategies on PVR

Badagliacca R, … Vizza CD Int J Cardiol. In press



Is it possibile to normalize the 

mPAP ?

Up to now we do not have information if :

-It is possible to obtain a PAPm near-

normalization (<30 mmHg) after treatment

-Which is the prognostic impact 
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Patients, n 153

Age, years 54±21

Gender F:M 101:52 

Weight, Kg 70±17 

Height, cm 164±25

PAH I/F/A 147/3/3

WHO FC Class

II 66 (43)

III 81 (53%)

IV 6 (4%)

6MWT, m 403±101 

Hemodynamics 

RAP, mmHg 8.5± 4.7 

mPAP, mmHg 49.5±15 

PWP, mmHg 10± 5 

CI, l/min/m2 2.3±0.8 

PVR, WU 11±6.5

Population

Pulmonary Hypertension Unit University of Rome La Sapienza



Overall survival 
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84%

68%

61%

86%

55%

Survival French registry Circulation 2010

Pulmonary Hypertension Unit University of Rome La Sapienza



Relationship between mPAP at baseline and last 

observation and survival status

Pulmonary Hypertension Unit University of Rome La Sapienza



Derteminants of PAPm normalization
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B S.E. Wald p Exp(B) 95% C.I.

I Inferior Superior

PAPm -,069 ,014 24,3 ,000 ,933 ,91 ,96

Therapy 21,2 ,000

Combo oral ,610 ,457 1,78 ,182 1,841 ,75 4,5

Prosta Mono -,880 ,806 1,19 ,275 ,415 ,085 2,013

Prosta+Oral 2,079 ,642 10,4 ,001 7,996 2,270 28,160

Triple 2,495 ,735 11,5 ,001 12,128 2,873 51,189

Pulmonary Hypertension Unit University of Rome La Sapienza
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mPAP cut-off value at last observation in 

predicting survival

mPAP Sens Spec

37mmHg< 87% 65%

30mmHg< 98% 44%



Survival stratified by near-normalization

mPAP



Key points
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- Up-front combination therapy should be the preferred

treatment in most of the patients

- Oral combo should be considered in stable intermediate 

risk patients

- Oral+parenteral prostanoid should be considered in more 

advanced patients



Food for thoughts
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- Should we adapt our therapeutic approach on the basis of 

RV changes ?

- Should we treat our patients with the goal of almost

normalization of the mPAP ?


