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Feasibility of Cardiopulmonary
Rehabilitation in Patients With
Idiopathic Pulmonary Arterial
Hypertension Treated With
Intravenous Prostacyclin Infusion
Therapy

Masayuki UCHI, RPT
Tsutomu SAJl, MD, FICC
Takashi HARADA, MD

Objectives. To evaluate cardiopulmonary rehabilitation in patients with idiopathic pulmonary arteria
hypertension who had severe heart failure.

Methods. The subjects comprised 11 men and 13 women aged 5 to 37 years old with idiopathic pul-
monary arterial hypertension, who received cardiopulmonary rehabilitation following the start of continu-
ous intravenous prostacyclin administration between January 1999 and September 2003. Fifteen patients
were categorized in New York Heart Associationl NYHA functional class-0J and 9 were class-[0 on
admission. Patients received cardiopulmonary rehabilitation consisting of breathing exercise, training of
upper extremity muscles, gait training, bicycle ergometer training, and treadmill walking for 30 to 60 min
per day, 5 days a week. Cardiothoracic ratio, NYHA class, heart rate, pulse oximeter saturation, plasma
levels of human atrial natriuretic peptide and brain natriuretic peptide, tricuspid regurgitation, and right
ventricular myocardial indekl RV Tei index[vere evaluated by echocardiography, lower extremity muscle
strength, ambulation ability, Barthel index, and 6-minute walking distance at the beginning and end of car-
diopulmonary rehabilitation.

Results. The average period of cardiopulmonary rehabilitation was 6.7 weeks. There was no deteriora-
tion in cardiothoracic ratio, human atrial natriuretic peptide, brain natriuretic peptide levels, tricuspid
regurgitation, RV Tel index and pulse oximeter saturation. The results also showed decreased heart rate at
restl p0 0.00700 and improved NYHA class pd 0.0100] lower extremity strengthl pdJ 0.0010] ambula-
tion abilityl pO 0.00100 Barthel indekl pO0 0.0010] and 6-minute walking distancel pJ 0.001(]

Conclusions. Cardiopulmonary rehabilitation is safe and effective for idiopathic pulmonary arterial
hypertension patients in NYHA class-[] and0J during intravenous prostacyclin infusion without deteriora-
tion of cardiac functions, despite the conventional contraindication.
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Table 10 Patient characteristics

Petient No. DAygg S ng/II:SIIr;inD DCOT/OE 0 Egll;lnFl’D 0 ;’/\Inl?lm 0 nE!mTHRgD RV Tei index
1 54 F 80 66.0 380 1290 67.0 122
2 65 M 28 58.6 190 248.0 1244 0.67
3 70 M 5.0 51.7 36 1210 1220 177
4 78 F 2.0 50.0 170 252.0 94.9 0.95
5 81 M 4.0 64.0 240 263.0 65.0 1.29
6 83 F 6.0 63.0 120 480.0 57.0 0.99
7 85 F 30 56.6 140 36.2 1213 122
8 85 M 2.0 523 66 91.9 70.0 —
9 87 F 2.0 57.7 130 1220 114.9 1.74

10 88 M 30 480 3 102.0 103.0 1.05
1 108 M 6.0 513 45 108.0 90.3 147
12 12 F 2.0 — 210 504.0 1202 153
13 12 M 80 65.0 370 1150.0 85.0 135
14 16 F 20 49.9 19 65.8 1313 102
15 117 F 30 575 230 587.0 69.3 159
16 124 M 30 536 89 124.0 1131 093
17 26 M 3.0 51.0 24 94.4 1110 052
18 134 F 2.0 488 31 320 1214 1.39
19 39 M 6.0 523 87 261.0 58.0 2.06
20 141 F 23 58.0 98 248.0 703 —
21 154 M 40 63.0 330 621.0 93.0 110
2 176 F 2.0 54.0 60 1290 120.0 135
23 209 F 20 60.4 46 104.0 — —
24 378 F 30 52.3 — — 56.3 —

PGI,0 prostacyclin; CTRO cardiothoracic ratio; hANPO human atrial natriuretic peptide; BNPO brain natriuretic
peptide; A TRO change of tricuspid regurgitation; RV right ventricular ; FO female; MO male.
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