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Bosentan up-front or sequential add-on combination treatment for pulmonary arterial hypertension: long-term
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[ Abstract] Objective To investigate the long-term effects and safety of bosentan combination treatment (up-front
combination and sequential add-on combination) for pulmonary arterial hypertension (PAH) patients and the prognosis of the
patients. Methods In this open and observational study, a total of 104 patients who were diagnosed as having PAH in the
Department of Pulmonary Circulation and Cardiology, Shanghai Pulmonary Hospital, were given bosentan (twice a day) before
treatment from Jul. 2007 to Jan. 2013. According to the treatment regimen, the patients were divided into up-front combination
group or sequential add-on combination group, and the patients were followed up till Jun. 2013. Then the improvements and the
survival rates of the patients were evaluated and compared before and after treatment. Results The median treatment time with
bosentan was (22. 6415, 8) months. The WHO functional class had no obvious worsening in 68. 1% of patients with bosentan

treatment, with the situation improved in 6 patients and steady in 56. The IgNT-proBNP value was decreased from 2. 8£0. 8 to
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2.5720. 2, but showing no significant difference (P=0. 15). Echocardiogram examination found that the pulmonary arterial
systolic pressure (PASP) decreased from (95.2+21. 3)mmHg (1 mmHg = 0. 133 kPa) to (88.6+24. 4)mmHg (P=0.009);
ejection fraction (EF) increased from (73.649.3) % to (77.429.0) % (P=0.02); transverse size of right artial (RA-T size)
and transverse size of right ventricular (RV-T size) showed no changes. Hemodynamic observations found that the mean PAP
(mPAP) and mean right arterial pressure (mRAP) showed no change; pulmonary vascular resistance (PVR) decreased from
(16.4+8. 4)Wood U/m* to (13. 9£8. 0) Wood U/m*, but showing no significant difference (P=0. 06); and cardiac output
(CO) increased from (3.8%+2.0) L./min to (4.8%+2.3) L/min (P=0.04). The results of Kaplan-Meier survival estimates for
1,2, 3, 4 and 5 years were 92. 5%, 83.7%, 71.7% . 67.2% and 57. 6%, respectively. The 1, 2, 3 and 4 years survival
rates of patients were 95.1%, 88.9%, 84.2% and 77. 7% in the up-front combination group, and 92. 3%, 79.4%, 53.3%
and 26. 6% in the sequential add-on combination group, respectively, with significant difference found between the two groups
(P=0.038). Only one patient in our study stopped bosentan due to severe facial edema. Conclusion Long-term bosentan

combination treatment can prevent cardiac function worsening in PAH patients, increasing cardiac output and with satisfactory

safety. Moreover, up-front combination therapy with bosentan has a better prognosis than sequential add-on combination

therapy for PAH patients.

[Key words] pulmonary arterial hypertension; bosentan; up-front combination; sequential add-on combination; survival analysis
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Tab 1 Demographic and baseline characteristics of patients
Item Total Up-front combination Sequential add-on P
N=104 N=47 N=57
Age(year), xts 30.6+£20. 2 25.5+18.5 34.8+20.8 0.02
Gender n (%) 0.57
Female 70(67.3) 33(70. 2) 37(64.9)
Male 34(32.7) 14(29. 8) 20(36. 1)
Height //cm,x+s 151.4+23.1 146.2+25.6 155.5+20. 2 0.06
Weight m/kg.x=+s 46.94+18.6 43.5+19.1 49,.64+18.0 0.11
Targeted therapy n 0. 31
Bosentan+ PDE-5 inhibitor 72 35 37
Bosentan+PGI, 27 9 18
Bosentan-+PDE-5 inhibitor+ PGI, 5 3 2
WHO FC n(%) 0.57
Class Il 34(32.7) 20(42.6) 14(24.6)
Class [l and IV 70(67.3) 27(57.4) 43(75.4)
6-MWD [/m.,x+s 363.34115.1 371.54+101. 1 356.94125.5 0.56
1gNT-proBNP =+ 2.640.2 2.940.7 3.040.8 0.77
ALT 25/(U « L 1), x+5 23.6+12.1 25.0+15.1 22.44+8.8 0.29
AST z/(U « L™ a2+ 26.0419.5 27.0+12.3 25.248.8 0.39
Hemodynamics x4 s
sPAP p/mmHg 109.2+26.1 109.1£29.1 109.2+23.8 0.98
mRAP p/mmHg 8.1£4.7 7.5+4.4 8.5+4.8 0.34
mPAP p/mmHg 68.3-+19. 1 70.6-19.9 66.5-+18.5 0.29
CO (L * min~ 1) 3.6E1.5 3.6+1.8 3.6+E1.2 0. 96
PVR (Wood U * m™?) 19.9+11.8 21.7+14.9 18.5+8.9 0.23
SvO, (%) 63.7t12.1 65.2+11.1 62.5+12.8 0.32
Echocardiography =
PASP p/mmHg 98.4+22.9 95:645.7 100. 8+20. 2 0. 26
TAPSE [/cm 1.640.4 1.6+£0.4 1.5£0.4 0.28
EI 1.74+0.5 1.740.5 1.84+0.5 0.50
EF(%0) 72.8%+9.1 71.7£9.4 73.7£8.9 0.27
RV-T size d/cm 4.6+1.1 4.4+1.0 4.8+1.1 0.12
RA-T size d/cm 6.4+1.2 6.4+1.2 6.5+1.3 0.85

PDE-5 inhibitor:5-Phosphodiesterase inhibitor; PGI, : Prostacyclin analog; WHO FC; WHO Functional Class; 6-MWD; 6-Mi-

nute walk distance; NT-proBNP; N-terminal pro-brain natriuretic peptide; ALT: Alanine transaminase; AST: Aspartate trans-

aminase; sPAP. Systolic pulmonary arterial pressure; mRAP: Mean right atrial pressure; mPAP: Mean pulmonary arterial

pressure; CO; Cardiac output; PVR: Pulmonary vascular resistance; SvO, :

Mixed venous oxygen saturation; PASP; Pulmona-

ry artery systolic pressure; TAPSE; Tricuspid annular plane systolic excursion; EI: Eccentricity index; EF: Ejection fraction;

RV-T size: Transverse size of right ventricular; RA-T size: Transverse size of right atrial. 1 mmHg=0. 133 kPa
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Tab 2 Echocardiography and hemodynamics changes before

and after treatment with bosentan for all patients

Tts
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Tab 3 Liver function indices before and after treatment
with bosentan for all patients

n=096,x+ts

o

Item Before After

Variable Before After

Echocardiography n=165

PASP p/mmHg 95.2+21.3 88.6+24.4 0. 009
TAPSE //cm 1.6+0.4 1.6+0.4 0.58
EI 1.74+0.5 1.84+0.5 0. 50
EF(%0) 73.6+9.3  77.4%9.0 0.02
RA-T size d/cm 5.3+1.4 5.24+1.7 0.67
RV-T size d/cm 4.7£1.0 4.7£1.2 0.69
Hemodynamics n=48
sPAP p/mmHg 109.1+£29.1 109.0+23.8 0.98
mPAP p/mmHg 59.4+16.6 60.6+15.7 0.63
mRAP p/mmHg 8.0+5.8 9.54+4.7 0.45
CO (L » min™H) 3.84+2.0 4.94+2.3 0.04
PVR (Wood U+ m ?) 16.4+8.4 13.948.0 0. 06

PASP :Pulmonary artery systolic pressure; TAPSE: Tricuspid
annular plane systolic excursion; EI; Eccentricity index; EF;
Ejection fraction; RA-T size: Transverse size of right atrial;
RV-T size; Transverse size of right ventricular; sSPAP; Systol-
ic pulmonary artery pressure; mPAP:Mean pulmonary arteri-
al pressure; mRAP; Mean right atrial pressure; CO; Cardiac

output; PVR: Pulmonary vascular resistance

1.0
0.8
0.6

0.4

Cumulative survival

0.21

A

T T T 1
20.00  40.00 60.00 80.00
Time #/month

ALT =zp/(U -+ L71) 23.7+12.2  23.5+10.8 0. 86
AST z/(U « L7H) 26.6+£10.8 27.5%9.84 0. 46
Thil cg/(pmol « L) 20.3412.5 20.6x15.1 0. 87
Dbil ¢p/(pmol « L™1) 7.4%£5.5 8.3+£8.3 0. 36

ALT: Alanine transaminase; AST; Aspartate transaminase;

Thil: Total bilirubin;Dbil; Direct bilirubin
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Fig 1 Kaplan-Meier survival analysis of all patients

A':Suivival rate of all patients (#=97) ; B:Suivival rates of patients in the up-front combination therapy (n=45) and sequen-

tial add-on therapy (n=52) groups
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