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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 (634%) had stable
disease. After chemotherapy, diffusion capacity of the lung for carbon monoxide was reduced (89.7=%
34.1%, vs. 7T1.9+205%) 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 (VOmax, mb/kg/min, 179126 : 126%61, <005 and O: pulse (O pulse, ml/beat, 7.0

17, 62E21, <005).

Conclusion :

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, vears 59+15
Male : Femnale 1011
Smoker 81.7% (¥/11)
Cell type
adenocarcinoma 7271% (8/11)
squamous cell carcinoma 21.3% (3/11)
Chemotherapy

213% (3/11)
72.1% (&/11)
364% (4/11)

docetaxel alone
docetaxel and cis—platin
Radiotherapy
Response
partial response
stable disease

36.4% (4/11)
636% (7/11)

(213%)°] AT EFe g Xoto] HFH Wt
th AN B docetaxel? cisplating W&
g Z9Ut 8yollon, 44L& HAAMARE T4
of Wkt Xgo] digh ¥hgL 1199 3 F 4
o] B-E33)(partial response)o] E2aFg oL} 7
el Saks FFAvY et nldd g A

El(stable disease)® frx8tsic} (Table 1).
2. oA Bl AAHPulmonary function test)

#7552 HE8FEHEE o] 834 (Sensormedics,
Vmax 229, Yoba Linda, California, US.A) =¥
44 F&¥(forced vital capacity, FVC) ¥ 1x7¢
=8A 371%({orced expiratory volume in 1
second, FEVy), 2#ia HUIIH%  (peak
expiratory flow rate, PEFR)-& ZA38%3, A%
7} & H(Sensor Medics, Vmax 6200 Autobox DL,
YobaLinda, California, US.A)S o] &38le] 71%x
& (airway resistance, Raw), $3-&% (total lung
capacity, TLC), 12|31 Z7]3F (residual volume,
RV)}E T8k AdA3s 5§ HF(maximal
voluntary ventilation, MVV)<& 12% &< g7}

g 4 Qe Hog Zo wEA 3ES A 1B

ko) o Fadstd HEABNC 9IS FE
(single breath method)o.Z #H3itsE =

% olE #HEEA (alveolar volume, VA ths}
o] w@As ] Kco (transfer coefficient of carbon
monoxide, DLCO/VA)E 3ot HWE7%
(maximal inspiratory pressure, Plmax)S %]k
oM FA4sAR, HoE71Y (maximal expiratory
pressure, PEmax)& &#-&3oA 243 7
2 37N ZEERY] AEE SAs A 95

o

Frol) oigh HMES2 T

rBL

3. 2853l A - Hols ZAHKExercise cardi-
opulmonary function test)

$E5E A - d71se AHAZY Alcycle ergo-

meter, Sensor Medics Vmax 229, Yobalinds,
California, US.A)E o]t FAHegth 5L
e 3 s AAAAMAE FueEs @
wattsolA AlF8lS 30xmitt Swatts¥ 5%
F7MN71% Ramp$al& Mdaiir). st &
U= Hoet &F5& @ F 38 e FEA A7
A 288 shth 59 FRE Pina $°9 7)
ol wt $52, §5, Adxe] sl et
2 250/130 mmHg )% s, 1Eln vl
g FEolv =dde] gl& W FAANAY A
24 # ZH(maximal oxygen uptake, VO:max), ©|
ek Al 2HCO, production, VCOy), ASES
&2 (maximal workload, Wmax), A% (oxygen
pulse, Op pulse), HRLFA FEE7]Hminute
ventilation at maximal exercise, VEmax) &

35t

401'3
E
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4, ML HAHBody composition analysis)

21]*é¥8 BCA~1000(Medicate Inc, Seoul, Korea)
o]-g-ata] Al A7) A& (bioelectrical impe -
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Table 2. The change of pulmonary function

Befor Afte ‘p-value
chemotherap chemotherapy
FVC, % pre 7971160 80.3T15.1 NS
FEVy, % pre 83.6+16.1 8461140 NS
DLCO, % pre 837341 7191205 NS
PEF, % pre 7791255 7091200 NS
MVV, % pre 6251164 78.8+204 NS
TLC, % pre 9.2+199 89.7+155 NS
RV, % pre 1042£51.3 34.3£182 NS
Raw, % pre 1178+233 1174*372 NS
Plmax, % pre 4’7.f1 164 ?Z.Gi 238 | NS
PEmax, % pre 3421+195 338199 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 ; Phmax ' maximal inspiratory pressure; PEmax : maximal

expiratory pressure.

dance method)22 A, HFFA4(body mass
index, BMIlbody weight/height’]), %% (fat
mass, FM), AX| %3 (fat-free mass, FFM), A<
8 (total body water, TBW), MEu SR
(intracellular water, ICW), Z228]1 N¥9] &%
(extracellular water, BCW) 5& &4t

2 3

EH H =84 A% ¥ 127 =84 3]

FAEE, 283 AUIRFe JEBA
tﬂ }‘11 3577 A4y Ji}ﬂﬂﬁ Fo= wst ¢l
Aot 2y HFEE AR «1 l“
U Ag A 7]@%%%"1 89.7+34.1%
= 7ldgke 7191205%= %
of A HAjALAH 2FF
o FAHeE ouje giAA HAPAAR F
238 433 F7re T (625%, 78.8%. p=0.06).
715 Bk ﬁtﬂj—ﬂ‘& 2 Hdz
71 dA dAggAE A - F Aok ddld

%
o
T

sE2e

o 4

Karnofsky score

Before chemotherapy After chemotherapy

Fig. 1. The change of performance status

(p>0.05).
(Table 2).
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Table 3. The change of body composition analysis

Before After p-value
chemotherapy chemotherapy
Weight, k 54.0+75 4891235 NS
BMI, kg/m 21133 222+31 NS
FM, k 87L56 11042 NS
FM, % BW 159+£90 19.3£6.0 NS
FFM, k 438165 443183 NS
FFM, % B 34.1£88 06+71 NS
TBW, k 39.1%64 396186 NS
ICW, k 261£39 26450 NS
ECW, k 129£25 132£36 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 38711803 362.1+1415 NS
Peak cardiovascular response
VOumax, ml/kg/min 17926 126*6.1 <0.06
VOumax, % pred 64.8+£13.7 4471185 <0.05
VCOymax, L/min 1303 11106
Work, watts 9611226 96347 NS
Work, % pred &0.31£20.2 71.0x147 NS
Op pulse, ml/beat 70%£17 h2E21 <0.05
O pulse, % pred 6351165 4621144 <0.06
Peak ventilatory response
VEmax, L/min 492+81 438+166 NS
VEmax, % pred 612£16.1 5321204 NS
Respiratory rate, /min 35.7+100 330147 NS
Respiratory reserve, % 324*230 471+£232 NS
Gas exchange responses )
Peak Pet CO», mmHg 399£69 351%33 NS
Peak Pet O, mmHg 1145159 117.7=561 NS
Pa0;, mmHg
at rest 383+118 031+83 NS
at peak exercise 221250 96.3+159 NS

VOimax © maximal oxygen consumption; VCO; : CO; volume at maximal
exercise ; O 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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