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Early Response of Cardiopulmonary Exercise Test in Patients with
Locally Advanced Non-Small Cell Lung Cancer Treated
with Systemic Chemotherapy

Kyeong Cheol Shin, M.D., Jin Hong Chung, M.D., Kwan Ho Lee, M.D.

Department of Internal Medicine, College of Medicine, Yeungnam University, Daegu, Korea

Background : The effects of chemotherapy on pulmonary function are mainly a reduced diffusion
capacity and a restrictive ventilatory impairment. Exercise can expose cardiovascular and pulmonary
abnormalities not evident at rest. Exercise related cardiopulmonary function is important in patients with
malignant disease as a determinant of quality of life. We performed this study to evaluate the changes of
body composition and cardiopulmonary exercise performance of patients with locally advanced, non-small
cell, lung cancer (NSCLC) before and after chemotherapy

Methods : We evaluated resting pulmonary function, body composition, physiologic performance status,
and cardiopulmonary exercise function in 11 patients with locally advanced NSCLC, at diagnosis and
prior to the fourth cycle of chemotherapy.

Results @ After chemotherapy, 4 patients (36.4%) showed partial response and 7 (63.4%) had stable
disease. After chemotherapy, diffusion capacity of the lung for carbon monoxide was reduced (89.7%
34.1%, vs. 71.91205%) but not significantly. There were no significant changes in body composition
or the state of physiologic performance after chemotherapy. There was a significant impairment of
cardiopulmonary exercise tolerance in patients with NSCLC, evidenced by a reduction of maximal
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oxygen uptake (VOpmax, ml/kg/min, 17.9£26 :
*17 52%21, <0.05).

Conclusion :

126£6.1, <005 and O; pulse (O; pulse, ml/beat, 7.0

Systemic chemotherapy resulted in a loss of cardiopulmonary exercise function in

patients with locally advanced NSCLC within the short-term period, but not a physiologic change of

body composition within the same period.(Tuberculosis and Respiratory Diseases 2002, 53:369-378)

Key words : Non-small cell lung cancer, Maximal oxygen uptake, Oxygen pulse, Chemotherapy.
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Table 1. The characteristics of patients

Age, years 50%15
Male : Female 10:1
Smoker 81.7% (9/11)
Cell type
adenocarcinoma 72.7% (8/11)
squamous cell carcinoma 21.3% (3/11)
Chemotherapy

21.3% (¥/11)
72.7% (8/11)

docetaxel alone
docetaxel and cis—platin

Radiotherapy 36.4% (4/11)
Response
partial response 36.4% (4/11)

stable disease 63.6% (7/11)

(273%)0] HH A Egoz Aeto] B ©Wk
o, AL AEE docetaxeld} cis-plating H-§
3 A4t 8golen, 44 HAMMARE FA
o wglth A gof i WS 11 & F 4
Ho] BE#a)(partial response)dll E@atd o}, 7
He] gAe FEAV|Y wsh v kA A
B (stable disease)& A3t} (Table 1).

2. SHSA| HI7ls AAHPulmonary function test)

715 AEFEAHE 0] 83t (Sensormedics,
Vmax 229, Yoba Linda, California, US.A) =9
Al # @ (forced vital capacity, FVC) ¥ 1%7F
AN F7)%({orced expiratory volume in 1
second, FEVy), 28l HJZ7#F%F (peak
expiratory flow rate, PEFR)S ZA3}g1, AH
7] 28 (Sensor Medics, Vmax 6200 Autobox DL,
YobalLinda, California, US.A.)& ©]-&3ld 71E%
3} (airway resistance, Raw), &¥&% (total lung
capacity, TLC), 28|31 A7]% (residual volume,
RV)& aidch HAdiagsd  &&%H(maximal
voluntary ventilation, MVV)2 12% E¢t A7}
g g U 4 mEA TFS AA 1B

e %gog @AY FAEEY. @Iy ZEH
(single breath method)2.2 HINEL A

% o] HE &3 (alveolar volume, VA)ol w3}
o WA8] Keo (transfer coefficient of carbon
monoxide, DLCO/VA)E Ttk HdAEF714
(maximal inspiratory pressure, Plmax)& 37]&
M ZA4343, HANE7|Y (maximal expiratory
pressure, PEmax)& Z¥&orx ZAHsle F7|
2 37A 3FIHY AEE SA3A B 43S
Foll tigk wiEg2 FHATH

3. 2858 4 - Hols ZHAKExercise cardi-
opulmonary function test)

TR} A - #7115 AHAI}GAlcycle ergo-

meter, Sensor Medics Vmax 229, Yobal.inda,
California, US.A)E ol-&3td JA3A} &5
g 3% 5 AAAYAZ FHEES F F 15
wattsoll A AJFate] 30zt Swatts® FEFHES
F7H171E Ramp¥a& A™sigch. 2t & ¢
AE HOF L& 3 F 38 ¢ FIA A7
M 38718 7Bk 289 F8E Pina $°9 7]
o met RIS, 5 AAEY W3 g
2 250/130 mmHg °l} E¢FE, 23t
Ag FEold EAfe] dg W FAAAHG. A
ArA A% #Hmaximal oxygen uptake, VO:max), ©]
A3tk Al & 3HCO; production, VCOp), A5
3% (maximal workload, Wmax), A4 (oxygen
pulse, O: pulse), HHNLFA £Z87]FHminute
ventilation at maximal exercise, VEmax) <

gk
4. HME HAHBody composition analysis)

A A E-& BCA-1000(Medicate Inc, Seoul, Korea)
& o|g3td AA A7 A& (bicelectrical impe -
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Table 2. The change of pulmonary function

Befor Afte p-value
chemotherap chemotherapy
FVC, % pre 797160 303+ 151 NS
FEV,, % pre 836£16.1 8461140 NS
DLCO, % pre 89.7£34.1 71.9+205 NS
PEF, % pre 719£255 7091200 NS
MVV, % pre 6251164 788+204 NS
TLC, % pre 99.2+199 89.7£155 NS
RV, % pre 104.2+51.3 8431182 NS
Raw, % pre 1178+23.3 1174x372 NS
Plmax, % pre 47.4f 164 526 f 238 NS
PEmax, % pre 3421195 338%99 NS

FVC : forced vital capacity; FEV;
voluntary ventilation; DLCO :

: forced expiratory volume in 1 second
carbon dioxide diffusing capacity; PEF : peak expiratory flow
rate ;. MVV ! maximal voluntary ventilation ; TLC :

MVV : maximal

total lung capacity, RV : residual

volume ; Raw @ airway resistance ; Plmax : maximal inspiratory pressure; PEmax @ maximal

expiratory pressure.

dance method)©.E AZF, A@Zx]F(body mass
index, BMIlbody weight/height’]), <}% (fat
mass, FM), A X% (fat-free mass, FFM), 24
& (total body water, TBW), HAXUW F¥F
(intracellular water, ICW), Z18]1 HE9
(extracellular water, ECW) 5& ZAst4cH!

AL A
of

2 1

dgate] ey HEF 2 123 =44 37
3, FHEY, 1ela AUIo|HFE A
Higte] 357] AAFAsAAE Fol= ¥t 8l
Ark. YU HEdTE FAA e AL
U As A 7T 897E341%AA AR
T 7ldigke] 7191205% 2 e AEe A
of At} HhahdAd s FFES WEFA Hlﬁ}
o ALz ouje {IAAT ANPGAE F

Q88 dgsl F7tstAth (625%, 788%. p=0.06).
3529 75 wokste iltﬂ%?rﬂ%‘ 2 Az
71 A ANPIAR A - F Aolrb U
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Fig. 1. The change of performance status
(p>0.05).

(Table 2).

AN E H - F AF £ AAFAFY W
s dlen, &5sgd /b &4 e AAW
F A Apol7t glol HAFUA R o HAPE
9] ¥ste vk

Karnofsky performance status F3 3 A&
FAHE g vate] dAggsEAE F
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Table 3. The change of body composition analysis

Before After p-value
chemotherapy chemotherapy
Weight, k : 540£75 489+235 NS
BMI, kg/m 21.1£33 222131 NS
FM, k 87156 11.0£42 NS
FM, % BW 159+90 193%6.0 NS
FFM, k 43865 443%83 NS
FFMV, % B 34188 806+7.1 NS
TBW, k 39164 39686 NS
ICW, k 26.1£39 264£50 NS
ECW, k 129t25 13.2x36 NS

BMI : body mass index; BW ! body weight;, FM @ fat mass; FFM: fat-free mass, TBW :
total body water; ICW : intracellular water : ECW : extracellular water.

Table 4. The change of cardiopulmonary exercise function

Befor Afte p-value
chemotherap chemotherapy

Duration, sec 387.1x80.3 362111415 NS
Peak cardiovascular response
VOymax, ml/kg/min 179%26 126*6.1 <005
VOomax, % pred 64.8113.7 4471185 <0.05
VCOymax, L/min 1.3%x03 1.1+06
Work, watts 9611226 8961347 NS
Work, % pred 80.3120.2 710+ 147 NS
Oz pulse, ml/beat 70117 52%21 <0.06
O pulse, % pred 6351165 462*14.4 <0.05
Peak ventilatory response
VEmax, L/min 492181 438t 166 NS
VEmax, % pred 6121161 532+204 NS
Respiratory rate, /min 35.7£100 33.0%+47 NS
Respiratory reserve, % 3241230 471%232 NS
Gas exchange responses
Peak Pet COz, mmHg 399+69 3H1t33 NS
Peak Pet O;, mmHg 114559 117.7%51 NS
Pa0;, mmHg
at rest 883+11.8 93.1£88 NS
at peak exercise 92.2x250 96.31£159 NS

VOumax © maximal oxygen consumption, VCOz : COz volume at maximal
exercise ; Oz pulse : oxygen pulse, VEmax : minute ventilation at maximal
exercise ; Peak Pet CO» © end tidal partial pressure of CO; at peak
exercise ; Peak Pet O; : end tidal partial pressure of O; at peak

exercise.
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