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Abstract

Objective: To investigate the role of cardiopulmonary exercise testing (CPET)in the evaluation of the changes
of holistic function of patients with lung cancer after radiotherapy.

Method: From 2017 to 2018, 12 patients with lung cancer admitted to Xuzhou Central Hospital for radiothera-

py were enrolled. Symptom-limited CPET and static pulmonary function examinations were taken one day be-
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fore and one week after radiotherapy. The circulation indexes, respiration indexes and static pulmonary function
indexes in quiescent state, warm-up state, anaerobic threshold (AT)state, extreme state and recovery state were
derived by system software,. Quality of life, anxiety and depression were assessed by SF-36, SAS and SDS
scales before and after radiotherapy.

Result: After radiotherapy, peak oxygen uptake, peak load power and incremental power exercise time were sig-
nificantly lower than those before radiotherapy, while the slope of carbon dioxide ventilation equivalent and the
lowest value of carbon dioxide ventilation equivalent were significantly higher than those before radiotherapy(P<
0.05). Anaerobic threshold,peak oxygen pulse, oxygen uptake to power ratio, respiratory reserve and metabolic
equivalent were not significantly different from those before radiotherapy(P>0.05). Heart rate in a quiescent
state and carbon dioxide ventilation equivalent in extreme state and recovery state were significantly higher af-
ter radiotherapy than before(P<0.05). Oxygen pulse did not change significantly at all stages(P>0.05).The par-
tial pressures of end-tidal carbon dioxide in the five states were significantly lower than those before radiothera-
py, and the oxygen ventilation equivalent in a warm-up state and recovery state was significantly higher(P<
0.05). Partial pressure of oxygen at the end of tidal phase, breathing reserve and the ratio of invalid breathing
chamber to tidal volume did not change significantly in all stages(P>0.05). In static lung function, minute venti-
lation volume, vital capacity, forced vital capacity, forced expiratory volume in first second, percentage of
forced expiratory volume occupied by forced expiratory volume,maximum expiratory flow rate and maximum
ventilation volume had no significant changes compared with those before radiotherapy(P>0.05).The scores of
the eight dimensions of the SF-36 scale decreased after radiotherapy,the scores of role-physical before and after
radiotherapy were always low,with no statistical difference(P>0.05).The scores of physical functioning,bodily pain,
general health,vitality,social functioning,role-emotional and mental health were significantly lower than those be-
fore radiotherapy(P<0.05).The score of anxiety scale was significantly higher than that before radiotherapy(P<
0.05).The score of depression scale was higher than that before radiotherapy,but no significant difference(P>0.05).
Conclusion: After radiotherapy, the holistic function of patients with lung cancer decreased, mainly in circula-
tion and cell metabolism, and the respiration is in a relative compensatory state. CPET could be used in evalu-
ating the holistic function of cancer patients before and after radiotherapy.
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PN R AN B AN R 2 bk P R 20 M 5 , S S0 A
ZUFNPH ZE , 1 0 LI I, F5e 285 R O L& A 21 4
b, DIEDIREZ A . AT, IR T WA T B Sk
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CPET 2 AR 32 -0 - il - C AR A 1B A AL
L L AR B Bl MR B BB R
SRR B S SRS AR L O B I P
SRR SEAE IR AR, X IEI AEIR AR R
SE T REIRAS 7 AIAE R S AER IR R 2 SRS
W EEATEE™; CPET 227 A i T sh g LA KR

R1 EBEWITEIR CPET REZOIEFRILE (xts)
B U (EHB AU JCAH DA A T
ml/min ml-min" kg’ Yopred ml/min ml-min”-kg' Yopred (ml/7R)
eigi 814.33+215.31 12.458+2.403 49.25+12.04 609.33+161.47 9.3942.60 39.50+14.78  7.083+1.994
eI 717.92+166.48 11.933+2.392 46.92+11.39 587.75+144.89 8.98+2.06 36.25+13.23  7.075+2.029
E(H 96.41+151.16 -0.525+0.698 -2.3343.02 -21.58+80.41 -0.41+1.50 -3.25+8.21 -0.008+0.636
1zl -2.535 -2.605 -2.195 -0.863 -0.941 -1.250 -0.433
P 0.011 0.024 0.028 0.388 0.367 0.211 0.665
il COZEE\ COLilR, A RN P fi 5 VA 671 i By 6 e Eﬁj_ﬁ#l‘ﬁﬂ
MR (slope ) i I HfE (%) (W) (min)
Cagi 27.75+4.62 30.7+5.8 6.965+4.688 72.08+6.89 74.42+22 .40 3.43+0.63 5.08+1.48
e 29.75+5.85 33.1+6.7 5.957+1.946 71.83+7.44 64.92+15.72 3.56+0.85 4.59+1.23
=Y 2.0042.00 2.4+1.9 -1.008+4.082 -0.25+5.21 -9.50+14.79 0.13+0.58 -0.49+0.52
1zt 2.565 2.673 -0.356 -0.166 -2.355 -0.039 -2.943
P 0.010 0.008 0.722 0.871 0.019 0.969 0.003
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F2 BEMTEE CPETREMBIRRFIBIRILE (xts) R3 BEWITHIE CPETHREMR ZRSEISIRILE (ats)
TebR 5 Eagii} /CidE t/z {8 izt ) &ig:i) /il t/z{8
ER (Y /min) WERARESE(mmHg)
R B 81+11 88+12 3.6647 R B 116.042+3.952  117.183+6.039 -0.549
HE BB 95+16 96+15 -0.613 BB B 112.84243.630  114.675+5.857 1.399
T BB B 10115 102+15 0.041 ToAE BB 113.258+3.500  113.950+6.201 0.530
R B B 120+13 124+19 -0.472 e 114.508+3.477  115.125+5.855 0.466
W BB 106+20 102+19 -1.467 [/=ANE 118.092+3.913  119.592+6.154 0.967
B S 2 (ml/min) BMRARZENHESE(mmHg)
R B 230.83+40.82  236.75+44.26 0.969 R B 33.617+3.653  31.850+3.072 -2.526"
PGB B 430.58+66.83  447.67+109.40 0.712 PGB B 36.875+4.190  34.975+4.326 -3.688"
TE BB 609.33+161.47  593.83+140.14 0.000 TCAE BB 39.267+4.583  37.317+4.256 -3.628"
e BR B B 814.33+215.31  717.92+166.48 -2.535% e BR B B 40.475+4.835  38.617+4.584 -4.601"
W BB 604.08+73.54  552.00+123.63 -1.504 PRAZ B Bt 37.575+4.452  35.667+4.442 -3.062"
AFEBEE(ml-min' kg') O BRYE
R B 3.583+0.690 3.617+0.570 0.321 R B 34.558+6.959  37.23349.563 1.202
HE BB 6.625+0.715 6.675+1.467 0.137 FAB=g e 31.033+6.356  34.033+7.656 3.541%
T BB B 9.42542.558 9.075+1.893 -0.089 ToAE BB 31.37545.520 32.425+6.517 1.230
R B B 12.458+2.403  11.93342.392 -2.605" R B Bt 32.750+6.355  34.208+6.919 1.525
W BB 9.250+1.485 8.467+1.683 -1.617 RS B 36.080+5.838  40.642+8.284 2915
Sk (ml/K) REIR fif & (%)
R B 2.89240.537 2.942+0.799 0.372 R B 91.420+1.730  90.500+2.111 -2.110
PGB B 4.633+1.391 4.725+1.403 0.384 PGB B 86.080+2.843  85.750+2.221 -3.062
TCA BB 6.042+1.277 5.958+1.197 -0.385 TAEIB B 80.000+6.223  80.670+5.929 0.771
e BR B B 6.920+1.929 7.183+1.574 1.046 e BR B B 73.330+5.726  74.500+6.922 0.734
W BB 5.920+1.084 5.575+1.245 -0.826 PRAZ B Bt 77.330+8.094  77.750+5.011 0.213
CO.BRYE MR i 5SS E L E (%)
R B 38.025+6.947  39.800+7.201 1.717 R B 21.694+10.004  23.385+8.417 0.608
HE BB 34.075+£6.056  34.967+5.799 1.535 FAB=gEY 21.069+8.333  21.022+7.535 -0.019
ToAE BB 31.683+6.014  33.458+6.013 1.955 T4 BB B 19.845+7.882  21.553+6.196 1.018
R B B 30.750+5.879  33.367+6.783 4277 W R B Bt 18.843+7.419  19.945+5.003 0.666
WA BB 32.420+5.089  36.04246.333 3.961" W BB 17.985+6.066  20.138+5.145 1.217
- ST . DP<0.05 - ST . DP<0.05
F4 BEMTIEERSHINIGEISIRLE (xts)
1] VE vC FVC FEV, FEV/FVC(%) MMEE(L/S) MV V(L/min)
TR 12.78143.905 2.441+0.705 2.692+0.676 1.768+0.506  67.093+17.071 1.72240.950  70.008+24.042
TR 12.899+4.429 2.323+0.528 2.732+0.636 1.724+0.477 65.944+15.291 1.708+0.932  66.189+22.246
2l -1.255 -0.668 -0.157 -0.063 -0.408 -0.063 -1.569
P 0.209 0.504 0.875 0.951 0.691 0.951 0.117
RS BERITAIESF-36155 LR (xs)
i HFHHLAE A FHER AR iR — RO LWl faRZ2)iA 1H IR RE b RuliEaEs
(PF) (RP) (BP) (GH) (VT) (SF) (RE) (MH)
JCidinl 83.75+14.79  8.33+16.28  79.458+11.972 63.83+16.86  76.67+15.12 722242529  69.45+36.12  74.00+15.21
i 76.25+15.09  6.25+11.31  69.000£9.816  52.00+19.88  64.17+10.62  63.05+20.31  4221435.61  67.33+16.35
Al -2.833 -0.447 -2.366 -2.569 -2.947 -2.456 2754 -2.639
P 0.016 0.655 0.018 0.026 0.013 0.014 0.019 0.023
- RIS AR PN B AH B EE 2R 4 ) e R O il AR i —
e - ~
R BAMTHRSASRSOSBAUR (o) phibmlsi, 2 FHTWE— RS — Yol S 16 2 R e
R 7T IR /=18 P REIRAS I RATIN G A o e KA R 48 AR AL
fERR(SAS)  35.7546.09  41.08+634  3.886  0.003 i ] PR B R4 B A B e B, B A 5 Il O i
JMAR(SDS)  43.17+10.14  47.75+11.23  -1.429  0.153
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A, AL 38 A5/ 3 5 9
3.3 iR BT R AR e ik

Ft e T T BRI R R 4 T P il AR
HOT RGBT S 8 DL AR A7 R, De I 5Y
LGN 14 B2 T (R B e R S AE RS X
A 16 %, N3 3Z 007 20 FF 4R K, st ] sy (B 2 S
A A R Y TR JE T BB A CPET , AT 25
AN EOT IR ITIRE . A 20 o A Bk )
RARBETE RN, 1491 £8 2 R s 0l R R BB EA T, sk
1158 A 2, R 2 61 1TE 3 s shiag 1, 4 61
it 388 S T R 2 B, 2 49 B2 g & 1 R
ERRZE 3HILL RSN . AR DA
S FB T IS B I D REAS BH B 5, CPET 7E i
Jo FR B I S REFIE ShRE 1 PR A L L. AR
W2 R R, BT 5 (4% A 5 (ml/min .ml-
min" kg Yopred ) W {EL 171 fif DI 2R I 1 ) 5658 Bl isf
B TACTT T BH S A, T B SR R A2 Sl RE T T %
DT REAR 22 5 Horp g 2 ) 5 K O I HeAth S AR AR
TR AT, 5 AT B A AR B ] — B R A
iz 3 215, BRGE S E] 30min 247, B R IR 1
TR G R R, AR AT G BT )5 112 3l
YR AR WHE BB ST AAE T SE R 5%
FRIEAT WL N TE AR A2 0T W LR Rt [l A
AR, BETERE T RO R HOT AT, [H
i i JEL R A e O G S R, R B R SR AR
RICAEA, O ETHER BT O WE A 1
I, B A RE T RRAL, RV IR IR 4E e 0 T
W o Wkt & 2505 1ok 4 20 22385 8 Tei 38 BOPFA1 a8
TS T eIgg B O T RE S M A B 5 38 IR O P B g
A F Al e O . SRR YRR A
B R PR AR ) — AR Al <Y S B 7 T

FTH AR B OIS AR T RS A RE ) S
IRZMACEER BT R, BB TEA RS T 1
W SOR AR AR 7 e S5 s 7 i B SRR AT, A B R R
SR T W EGESCY B B E T, PR B
FE S AORAS 5 AR FL B & BT XHIG A 2R GE A 52 i)
B, X WP BRG] , R AT AR XA
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