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= Abstract =
Resting Energy Expenditure in Patients with Lung Cancer

Jae Lyun Lee, M.D., Ki Beom Kim, M.D., Hak Jun Lee, M.D.,
Jin Hong Jung, M.D., Kwan Ho Lee, M.D., Hyun Woo Lee, M.D.

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

Background : Elevation of resting energy expenditure(REE) in patients with lung cancer has been described
in earlier studies and may contribute to cancer cachexia, but limited information is available regarding the
prevalence and determinants of the increased REE. The aim of this study was to assess the prevalence and con-
tributing factors of a hypermetabolic state in newly detected patients with lung cancer and to assess the energy
balance in order to improve our knowledge about weight loss in patients with lung cancer.

Method : Thirty one consecutive, newly detected patients with lung cancer and 20 control patients with benign
lung diseases were included in this study. Resting energy expenditure(REE) was measured by indirect calorim-
etry using ventilated hood system and predicted REE was calculated by the Harris-Benedict formular.

Results : The energy balance in newly detected lung cancer patients was disturbed in a high proportion of pa-
tients, and hypermetabolic state occurred in 61% of the patients. Tumor volume, cancer type, location, stage,
the presence of atelectasis or infiltration, pulmonary fuction, or smoking behavior were not associated with in-
crease in REE. But patients with distant metastasis had significantly higher REE comparing with patients with-
out metastasis. Thirty nine percents of the patients with lung cancer had substantial loss of more than 10% of
their pre-illness weight. Weight losing patients with lung cancer were not accompanied by an increase in REE.
Conclusion : We concluded that the REE was elevated in a higher proportion of patients with lung cancer and
distant metastasis was found to be contributing factor to the elevated REE.
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St A ollfx] A (resting energy expendi-
ture : REE)2 &4 Ad A FH F4%F 4ol ¥
ks 9 Aol U= AdEollA  ventilated hood
system& o]&-3t 714 Z+22]&AY (indirect calo-
rimetry . Sensormedics Corporation, Yoba Li-
nda, Cal)& o]&3le] A3t 4zxvt 5719}
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% REE(Kcal/day)=[(3.9VO,(L/min)+
1.1VCO,(L/min)]x 14409 #&3}e] REEXE T
skt

REECEA = AF, 4%, 983 AE& 7IFoR
thS3} 742 Harris-Benedict &4]'%-8 o]&5}e] A
R
Harris Benedict formula :

o o

Femal basal metabolic rate(Kcal/day)
=655+[9.5 XBody weight(Kg)]
+[1.8xH(cm)]—[4.7 X Age(yrs) ]

Male basal metabolic rate(Kcal/day)

=66+[13.7 X Body weight(Kg) ]
- +[5XHeight(cm)]—[6.8X Age(yrs)]
REE9] 928 (%REE)2 REEdZX] digh
REEZ%A 9| v&E TalYx, M3 WES(%
weight loss)& W 2 o) e AFA
ek #HF ko] wEgE 73t Hrse H
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Table 1. Patients characteristics*

®d

gt gxle} dizake] A, v, FARE, AF,
AARA T, AFhE BEET d7]5 PAL 248410]
ole g zel7} gi%ich(Table 1). #H<t &z}
z¢7te] REEE vig Zy REE4EAE #
At A 1215.9 +£162.6(Kcal/d), 34 2R}
A} 1251.8£140.8(Kcal/d) 2 HTA7} 2ol A
of7t ¥ ESkou T Fxtel #od Aol gl
REE?] =xxe= #H Bl 1415.5+237.0
(Kcal/d), oiZolA 1253.6+174.6(Kcal/d) &
gt #AA ouigdA W Ekem(p=0.018)
REE®E 8% 712} 116.8+15.8(%), 100.7+13.8
(%)2 AY FRAA Fo3hl E#%tH(p=0.001).
7} 7o) 25 FoiAl e Bk Wizs He #xt
oA 61%, tiRTNA 15% =2 #g BAlA I
thAle] WEst o 29th(p=0.001, Table 2, Fig.
D).

Lung cancer(n=31) Control(n=20) P value

Physical characterisitcs

Age(Yrs) 60.8 £10.0 62.4+8.8 NS

Sex(M/F) 23/8 6/14 NS

Smoking

{non-smoker/Smoker/Ex-smoker) 8/18/5 8/9/3 NS

Weight(Kg) 56.2 £0.1 57.8+8.4 NS

BMI(Kg/m?) 21.5+3.2 21.9+3.0 NS

Weight loss( %) 49+6.1 29+7.2 NS
Lung function

FVC(%) 72.9+25.9 82.6+28.8 NS

FEV(%) 71.3+27.4 74.6 £ 36.6 NS

DLco(%) 77.3+£21.5 72.4+18.3 NS

* Denotes mean +SD
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Table 2. Resting energy expenditure in patients with lung cancer and patients with benign lung

diseases
Lung cancer(n=31) Control(n=20) P value
VO, (L/min) 0.189+0.037 0.167 +0.028 0.045
VCO, (L/min) 0.199+0.037 0.187+0.024 NS
RQ* 1.05+£0.12 1.14+0.22 NS
REE(Kcal/d)measured 1415.5+237.0 1253.6 £174.6 0.018
REE(Kcal/d)predicted 1215.9+162.6 1251.8 £140.8 NS
%REE 116.84+15.8 100.7£13.8 0.001
Hypermetabolic patients 19(61%) 3(15%) 0.001

*; Respiratory Quotient=V02 (L/min)/VCOz (L/min)

1N Lung Cancer
a Control

~0.001

WREE

Fig. 1. The energy balance in patients with lung
cancer is disturbed in a high proportion
of patients
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Zole] fFo e F FIHe Aol glci(Table
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A Y BAlolM Fd thAl Ao HY Exie
o Hl&l =84 FABF(FVC)L 27} d&x]9) 71.2
+27.5%, 75.5+24.3%, 127t w24 57]%
(FEV,)& 67.6+29.1%, 76.9+24.6%, #Hl&xs
& 75.7+18.5%, 81.0+28.3% & A} A Y
RN H71%5 Aol7k o ot Kot EAH
Fro)Ae itk (Table 3). oA} Aol Ht g}

=7 AL tiAL el Hg Bl A%, AF,
AFDFRE, Y3 A, AF04L YEEE £
7re] ol%h Apoj= gIgItH(Table 4). Y SAEL
el 44, wWrls gl A=, FA9 /F, F F
Ao &7)7k] ©E % F7te] REEWES-E vm
& A 244 d%(n=24) #x}¢] REEWEge
115.4 £14.0%, 24 H<¢(n=7) $x}le] REE ¥
&L 114.8+139% 2 F T3 ol Qidlth
27088 BuEk $xk(n=24)%} V)9 & HPL
SuksltA] gk $x(n=7)9] REE #Xg% 7z}
117.8+16.5%, 113.2+13.6% 2 %798 Zua
A O ¥ % oy BAHA 2ol i
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T AP W71 Azl o 4 ), FARMIME
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Aol7t e HY B¥RFe] REEWESLS 127.0+
17.3% 2 974 Aol7} g $xl7e] 113.8+11.6%
o ula] f-2l8iAl o] ¥4ttt (Table 5, Fig. 2)
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Table 3. Characteristics of hypermetabolic and normometabolic patients with lung cancer(I)

Hypermetabolic(n=19) Normometabolic(n=12) P value
%REE 124.9+15.0 103.6+2.8
Smoking
(Non-smoker /smoker/Ex-smoker) 3/12/4 5/6/1 " NS
Duration of C/C(days) 57 +53 87+91 NS
Tumor volume(cm?) 55.5+574 79.0 £46.1 NS
Tumor localization(central/peripheral) 14/5 10/2 NS
Atelectasis 8 NS
Tumor stage
(I, II, Limited/IlI, IV, extensive) 3/16 2/10 NS
Distant metastasis 2 NS
FEV(%) 67.6+29.1 76.9+24.6 NS
FVC(%) 71.2+27.5 75.5+24.3 NS
DLco( %) 75.7+18.5 81.0+£28.3 NS

%REE o] AF AFFo vl dHo] =UL(67.845.5

50 70 90 110 130 150

Location
Central
Peripheral

Atelectasis
Present N
Absent

Metastasis
Present [
Absent |..

p <0.05

FEVI
275%
<75% [

DLco
280%
<B0% |

Smoking
Nonsmoker
Smoker

Duration of
C/C <30d

»30d |

Fig. 2. REE and tumor characteristics, lung func-
tion, smoking behavior, duration of chief
complaint in patients with lung cancer

57.8+6.6), AZAFAF(Kg/m?)7} H)o(18.8
+2.1, 22.3+3.2), 83 IFUA (g/d)7} O} B3t
t}(3.25+0.61, 3.80+0.39). oA oAl Feie
REEWE£2S A2 724aTo] 116.8+16.2¥ 1 A=
HA o] 116.5+ 16482 F £7+e] Aol giglent,
REECEX9} ZAR7} AF Lol AF BT
o vl f-2)&kA W3krh(Table 6, Fig. 3).

H Batel 2t A7 ule} 2SI u)A
A EtAtolo] ogA] thAkE Hlwg Axt REEZA
%], REE4 &3], REEWE-&, A4 A%, olilslgt
A& AP dold F Aol Aele (AT
(Table 7).

2

i

& BAAA AFHRAE £ FUHET Qo R A
F AUt gle A AF A4t 3id & 84
o Hjd FUA TH 22 AF HF ¥Hgo] Fo
JEE H FoH V. AF Fae AuA el 2,
quiA] aHle] F7b B2 o]Ee] 4E g R Uof

— 1023 —



Table 4. Characteristics of hypermetabolic and normometabolic patients with lung cancer(II)

Hypermetabolic{(n=19) Normometabolic(n=12) P value
Age(Yrs) 60.9+11.3 59.9+8.7 NS
Weight(Kg) 55.5+10.0 57.5+3.2 NS
BMI(kg/m?) 21.5+3.8 21.6+2.3 NS
% Weight loss 45+6.9 55+4.9 NS
Albumin(G/dl) 3.68+0.56 3.72+0.35 NS
Cholesterol (mg/dl) 148.0+41.7 157.3+44.8 NS
WBC(/mm?) 8572+ 3035 8109 + 2386 NS
Lymphocyte(/mm?) 1572 +699 1288+ 681 NS
ESR(mm/hr) 55.5+29.6 50.9 +£39.2 NS

Table 5. REE and tumor characteristics, lung
function, smoking behavior, duration
of chief complaint in patients with
lung cancer

%REE  p value
Tumor localization NS
Central(n=24) 115.4 +14.0
Peripheral(n=7) 114.8+13.9

Atelectasis/infiltration NS

Present(n=24) 117.8+16.5

Absent(n=7) 113.2+13.6
Distant metastasis 127.0+17.3 0.047

Present(n=_8) 113.8+11.6

Absent(n=23)
Duration of C/C

<30days(n=24)

>30 days(n=7)
PFT NS

114.7+134 NS
116.1+£16.7

FEV,275%(n=14) 113.2+12.6
FEV,<75%(n=17) 120.4 +18.3
DLCO>80%(n=14) 117.2+£15.7
DLCO<80%(n=17) 117.7+£13.7
Smlking NS
Nonsmoker(n=9) 108.3+8.6
Smoker(n=22) 119.9+£17.1
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1= 3ht A AYEol dAE gt
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ottt AR AjAlE AL interleukin-6,
mterleukm—l ZAIARIAIET 2+ Alo|EFIRIS)
g8 FRglw, FEEE, qAUZY T 22
sage] uldg Hal, oild giake] g2, Cori
cycyled] o433 72 F & Ao thAlrdef 2%,
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Table 6. Comparison of body composition and energy balance between weight-losing and weight

-stable lung cancer patients

Weight losing(n=12) Weight stable(n=19) p value
% Weight Loss 13.5+5.4 2.9+3.8 !
Age(yrs) 67.8£5.5 57.8+6.6 0.027
BMI(Kg/m?*) 18.8+21. 22.3+3.2 0.019
VO, (L/min) 0.153+0.020 0.199+0.036 0.006
VCO, (L/min) 0.161 +0.027 0.209 +0.033 0.003
RQ 1.052+0.106 1.049+0.127 NS
REE(Kcal/d) measured 1208.0+119.1 1473.0+236.1 0.014
REE(Kcal/d) predicted 1039.5+70.2 1267.7 £148.6 0.001
%REE 116.8 +16.2 116.56+16.4 NS
Albumin(g/dl) 3.25+0.61 3.80+0.39 0.013
Cholesterol(mg/dl) 13.73 +64.9 153.2+34.1 NS
Table 7. REE in patients with different histologic tumor types
SCLC*(n=7) NSCSC**(n=24) p value
% Weight Loss 5.6 +6.6 3.2+4.0 NS
VO, (L/min) 0.189 +0.040 0.193+0.030 NS
VCO, (L/min) 0.198 £0.040 0.206 £0.024 NS
RQ 1.042+£0.131 1.075+0.076 NS
REE(Kcal/d) meaured 1419.5 +253.1 1425.2 +202.9 NS
REE(Kcal/d) predicted 1216.3 +£175.7 1226.5+1314 NS
%REE 117/2+16.9 116.5+14.1 NS

*SCLC; Small cell lung cancer, **NSCLC; Non-small cell lung cancer

Age BMI
(Yours) (hgim?)

REE-measured REE-predicted
(X10 Koa¥day)

%REE

. 3. Comparison of body composition and ener-
gy balance between weight-losing and
weight-stable lung cancer patients
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