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

Male basal metabolic rate(Kcal/day)

=66+[13.7 X Body weight(Kg)]
- +[5xHeight(cm)]—[6.8x Age(yrs)]
REEe] 2§ (%REE)e REEGZHd e
REEZA A9l vlg2 739, A5ds WE&(%
weight loss)2 HH B4 o]d A9 AZol
e AF Aage] BEg2 Fat). #Hrise v

— 1020 —



]} 4 37IFFVC), 123 =84 &
ZF(FEV)), #H&H5(Dleo)& ARSI 3%
AAo= 0_]t!1-ol,§ 228 755']-99\

YotrE FAHEAT. AgAL delEs %REE7L
110% O]”QJ 2 skglen o1 n)ehe AL A
2 Aoty AFpas Aganly
o A2 sha avvtd W E A S
o},

SHAE H@aw 5 B42 Jehigla Students
t-test9} Fisher exact testZ ARgslglon) pglo]
00501312 g EAHOR folg Aoz WS

8 T

Table 1. Patients characteristics®

At Ao} fmFde] A%, AH, FARF, AF,
A WEEY H)E HAF AL
13 zpol7h gk (Table 1). #¢t Fxpe}
thz7ke]l REEE wligt 2% REESA+ #H
Falol| 4] 1215.9 +:162.6(Kcal/d), 94 oDk
A 1251.8+140.8(Kcal/d) 2 HFx7} dizTolA

AT, AT

e e

o7t o wor} F 2ol £ Hole

REE ¢} = #He FabeA  1415.5+237.0
(Kcal/d), Wiz

ek BAolA ejnigll

REEWR-g% 2z}7t 116.8+15.8(%), 100.7+13.8

(%) A A FofstA skt (p=0.001).
Z+ 7o) 85 FojAl e E239]
DA 61%, HERPAA 15% & Hg SR M 2
Wate] Hizs o 29k (p=0.001, Table 2, Fig.

1).

-
HIEE *

oA 1253.6 +174.6(Kcal/d) &
o E%or(p=0.018)

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

Physical characterisites

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?*) 215432 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=231) 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 116.8+15.8 100.7+13.8 0.001
Hypermetabolic patients 19(61%) 3(15%) 0.001

*: Respiratory Quotient= V0, (L/min)/VCO, (L/min)

M Lung Cancer

H%REE %hypermetabollc

Fig. 1. The energy balance in patients with lung
cancer is disturbed in a high proportion
of patients

Hok Bx1E AL e 19389 sl A4 o)
A} AR 129 Alele) F4, T34kl 7)zt, et
o] g4, ghuclte] 7lwA WARA 9K, T &
& Zl@s o) ol WFel 4%, Hgte) W), 94
Holo] fo] WE F Frte] Aol ¢l (Table
3). & Z2e A7is BA AR WaE oAt
A s BRAFNA A oAt e A B
o Wis) =84 AFL(FVC)L 7zt ej=x]e] 71.2
+275%, 755+24.3%, 1x7} ="4 Z7)E%
(FEV))E& 67.6129.1%, 76.9+24.6%, #HIFs
& 75.7+£18.5%, 81.0+28.3% & wuiA} e wiet
BAZAA H71% ozt o o] Roldk EAH
$2]23¢ ¢I3ITtH(Table 3). THeiA} ehe] Hot ghxt

3 AL AL Aol ot Sxbrabe] A, x
AdEA S, B33 A E, A504 JEEE F
7re] fol%k Zpol= gigith(Table 4). AY A&
#otel 44, #A7ls AR A=, Ao /7, F F
Abe] 247170l whE F #7te] REEWEEE vl
& Az 244 HH(n=24) 3xte] REEHESS
115.4 +14.0%, 224 #(n=7) &x1¢] REE ¥
HEe 114.8+139% 2 5 ¥ Aol fldirh
Bold g Bk $(n=24)9} 714 &L HHES
FukstA & A (n=7)¢ REE 92&x 4z
117.8+165%, 113.2+13.6% 2 /|98 S0
oA o & % sy BAIFE Aol sldinh
T F Fao] 300l X&E HY Exkv, #H7)
5 AAME H715 Aozt o A% 84, FAAeiAE
REE¥WE-&S 132 e gxie) vimslde 9 &
AFoz frolgh atolz Rolx] gigict. 22t 94
Aozl Jd= HAY #ATe REEYEES 127.0+
17.3% 2 973 Ao} Q= BA9] 113.8+11.6%
o ulal f2lshA o wokch(Table 5, Fig. 2)

A% Zae f7o o dg BE AT i
(n=12)3} AF FFF(n=19) 22 Yo F FA
ol¢] REE®|Zx], REEZ%%), REEWE-S, &
25, olisigta A%, 9%, AZFAF, &
SR, FH2E| X we v 27 AF 7

E

r oM

o b

i

- 1022 —



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 16 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] A& HAT vjE d#o] #U(67.8+5.5,

50 70 20 110 130 150

Location
Central
Peripheral

Atelectasis
Present
Absent

Metastasis
Present 1
Absent 1.

p<005

FEV1
275%
<75%

DLco
=80%
<80%

Smoking
Nonsmoker
Smoker

Duration of
C/IC <30d

>30d

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

57.816.6), AMEFAF(Kg/m*)7F 23027 (18.8
+2.1, 22.3+3.2), 838 €5UX(g/d)7t o] W%
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REE4 &3]} 27} AT AN A% R
of vl&] FoJsA 2EATH(Table 6, Fig. 3).
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Table 4. Characteristics of hypermetabolic and normometabolic patients with lung cancer(I1)

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 4.5+6.9 5.5+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
Central(n=24)
Peripheral{n=7)

Atelectasis/infiltration
Present(n=24)
Absent(n=7)

Distant metastasis
Present(n=8)
Absent(n=23)

Duration of C/C
<30days(n=24)
>30 days{n=7)

PFT

FEV,275%(n=14)

FEV,<75%(n=17)

DLCO=80%(n=14)

DLCO<80% (n=17)

Smiking
Nonsmoker(n=9)
Smoker(n=22)

NS
1154 +14.0
114.8+13.9

NS
117.8+16.5
113.2+13.6
127.0+£17.3  0.047
113.8£11.6

114.7+134 NS
116.1 £16.7

NS
113.2+12.6
120.4 +18.3
117.2+15.7
117.7£13.7

‘ NS
108.3+8.6
119.9+17.1
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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+16.2 116.5+16.4 NS
Albumin(g/d}) 3.25+0.61 3.80+£0.39 0.013
Cholesterol(mg/dl) 13.73+64.9 153.24+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+131.4 NS
%REE 117/2+186.9 116.5+14.1 NS
*SCLC; Small cell lung cancer, **NSCLC; Non-small cell lung cancer
Sy cyclooxygenase2| Al AHET} % g4 g™
wl e T Sa} o] e Aol S] A oAl 2]
= Sweme pm o] F7h oln @Al au% SERGR
Wl A Aol 711 Ao FHHE
w oo %REE7} 448 A 8427 294 g A
;‘; gAEAlole] huerel g4, A 24, 718
° WAIZe 91X, de Br], Frld E28 A4
ol :x;,, ko e s A" £% ol WeiE T e /T Ao}
Fig. 3. Comparison of body composition and ener- pgict. ole1@ dahz Fredrixs "] Bash L3}
gy balance between weight-losing and Fovt FAF HgelA REEWES] A5dvhs
weight-stable lung cancer patients Brekelz'9 9] ®ieh= xpo)7} it =3 HoF g
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