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[ Abstract] Objective To investigate the differences in the indices of cardiopulmonary exercise testing (CPET) between the
elderly and young patients with chronic thromboembolic pulmonary hypertension (CTEPH). Methods Fifty-seven CTEPH patients
admitted to the Center for Pulmonary Vascular Diseases, Fuwai Hospital during January 2011 to May 2014 were enrolled in this study.
They all underwent CPET, and were divided into 2 groups according to their age, that is, the elderly group (=60 years old, n = 19),
and the younger group (< 60 years old, n=38). Results There was no difference in gender, prevalence of deep venous thrombosis
(DVT), pulmonary targeted drug therapy, pulmonary vascular occlusion rate detected by ventilation-perfusion lung scanning, and
WHO functional class between the 2 groups. Compared with the younger patients, the elderly CTEPH patients had lower heart rate
response during exercise, decreased forced expiratory volume in one second (FEV:) and forced vital capacity (FVC), lower peak
minute ventilation (VE peak) and tidal volume (VT peak). While the percentage of oxygen uptake/heart rate (VO2/HR) peak to
prediction and physiologic dead space fraction (VD/VT) were significantly increased in the elderly patients, along with decreased
PetO, peak. Conclusion The elderly CTEPH patients have their own characteristics in the parameters of CPET.
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Table 1 Comparison of clinical characteristics between the elderly
and the younger patients with CTEPH

ltem Elderly group  Younger group
(n=19) (n=38)
Age(years, x=*s) 69+5 44 £13"
Male[n(%)] 10 (47) 21 (49)
BMI(kg/m? x+s) 21.85+218  24.54+3.85"
WHO-FC 1l —1V[n(%)] 11 (42) 20 (51)
History of DVT[n(%)] 5 (26) 7(18)
Specific drug treatment[n(%)] 12 (63) 25 (66)
Echocardiogram
RVEDD(mm, x+s) 34+7 336
RVEDD/LVEDD(x £5s) 0.94+0.30 0.84+0.23
SPAP(MmMHg, x*s) 98 + 29 81+19
PVO(%,x +5) 49.7 £ 16.3 51.4+19.6
Sa0,(%, x £5) 91.5+£3.2 92.2+3.6
NT-proBNP(pmol/L, x+s) 2416.8+1805.2 1447.2 +1091.8"
6MWD(m, xts) 395+71 39879

CTEPH: chronic thromboembolic pulmonary hypertension; BMI:
body mass index; WHO-FC: World Health Organization functional
class; DVT: deep venous thrombosis; RVEDD: right ventricular
end-diastolic diameter; LVEDD: left ventricular end-diastolic
diameter; sPAP: systolic pulmonary arterial pressure; PVO:
percentage of vascular obstruction by ventilation-perfusion lung
scanning; SaO,: oxygen saturation; NT-proBNP: N-terminal
pro-brain natriuretic peptide; 6MWD: 6-min walking distance.
1mmHg = 0.133kPa. Compared with the elderly group, "P < 0.05,

“P<0.01
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Table 2 Comparison of cardiopulmonary exercise testing parameters between the elderly and the younger patients with CTEPH

Index Elderly group (n=19) Younger group (n = 38) P value

VO,[ml/(min - kg), x+s]

@AT 8.47 +£2.59 8.50 +3.13 0.966

@peak 10.98 +2.28 12.28 +4.12 0.132

Prediction(%, x+s) 0.45+0.11 0.39+0.12 0.110
VE(L/min, x+s)

@AT 21677 23.2+82 0.471

@peak 31.2+8.7 43.9+17.7 0.001

Prediction(%, x +s) 48 + 14 43 +12 0.189
VO, /HR(mI, x+5)

@AT 5.65+1.45 531+1.45 0.417

@peak 5.88 +1.72 6.04 +2.09 0.777

Prediction(%, x+s) 61.4+19.5 50.8 +14.7 0.026
HR(beats/min, x+s)

@AT 88+21 103+ 20 0.011

@peak 111+ 20 135+21 <0.001

Prediction(%, x+s) 0.73+0.12 0.77 £0.10 0.262
Fb(breath/min, x +s)

@AT 25+ 23+5 0.445

@peak 29 + 30+ 0.600
BR(%, x+s)

@AT 67.1+11.1 75.5+8.5 0.002

@peak 51.9+14.8 56.1+12.0 0.251
RER(x £s)

@AT 0.92+0.05 0.91+0.06 0.664

@peak 1.04 +0.05 1.06 +0.10 0.314
VT(L/min, x+s)

@AT 0.91+£0.39 1.00 +0.28 0.333

@peak 1.12+0.36 1.45 +0.46 0.005
VD/IVT (%, x+s)

@AT 0.32+0.06 0.29 +£0.05 0.035

@peak 0.31+0.05 0.29+0.04 0.106
PetCO,(mmHg, x+s)

@AT 26.7£254 254 +5.0 0.369

@peak 25.3+5.2 226 +£5.3 0.076
PetO,(mmHg, x+s)

@AT 118.0+7.2 119.7+5.9 0.350

@peak 121.5+6.3 125.1+5.2 0.028
VE/VCOy(x )

@AT 435+89 42.6+85 0.841

@peak 49.1+10.1 54.8 +15.6 0.319
SpO2(%, x +5s)

@AT 91.4+8.3 935+25 0.158

@peak 90.3+7.6 89.9 +6.17 0.845
VE/VCO; slope(x =) 44,7 +13.0 49.4 +14.2 0.269
The lowest VE/VCO; ratio(x + s ) 43.7+7.8 42.1+7.3 0.469
VO,/WR slope[ml/(min « W), x+s] 5.57 +1.99 5.00+1.16 0.287
FEVi(x +5) 1.75 £ 0.57 252+0.74 <0.001
FVC(x +s) 2.43+0.83 3.38+1.01 0.001
FEV./FVC(%, x+s) 73.3+8.6 75.1+8.1 0.454

CTEPH: chronic thromboembolic pulmonary hypertension; VO;: oxygen consumption; AT: anaerobic threshold; VE: minute
ventilation volume; HR: heart rate; Fb: breathing frequency; BR: breathing reserve; RER: respiratory exchange rate; VT: tidal
volume; VD/VT: physiologic dead space fraction; PetCO,: end-tidal partial pressure of CO,; PetO,:end-tidal partial pressure of
0,; VCO;: CO; production; SpO,: oxygen saturation; WR: work rate; FEV;: forced expiratory volume in one second; FVC:
forced vital capacity. ImmHg =0.133kPa
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