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Abstract : Resting energy expenditure (REE) in 21 ambulatory stable outpatients with
pulmonary emphysema (age: 70.5+8.4, %IBW: 77.9+12.5, FEV,,: 0.98+0.36) was
evaluated and compared with that of in 14 age-matched senior healthy controls (age: 71.6
+6.0, %IBW :94.5+13.4), and with that of 12 younger adult healthy controls (age: 29.8
*5.1, $IBW:92.4%6.0). REE in malnourished patients (%IBW<90; 73.0+7.6, N=14)
was compared with that of normonourished patients (%IBW=90; 92.0+5.6, N=7). The
effects of supplementary nutritional therapy with BCAA enriched elemental diet in addition
to usual diet in 4 malnourished patients (total calorie: REEX1.7, term: 9+4.5 months)
also was assessed.

The mean value of REE in age-matched controls was significantly lower than that in
younger controls (%REE, i.e. REE/REE pred. X100; 86.5+8.7 vs 97.8+13.5, p<0.05).
The mean value of REE in the patient group was significantly higher than those in the 2
control groups (%REE ; 115.9+12.0, p<0.01, respectively). The mean value of REE in the
malnourished patients was significantly higher than that in the normonourished patients
(121.947.9vs 109.149.2, p<0.01). There were no significant differences in lung function
tests between the two patient groups. The mean value of REE in the normonourished
patients was even significantly higher than that in age-matched controls (p<0.01).

There were signiaicant correlations found between %REE and FEV,,, %FVC,
FEV.1,%, %DLco/V, and RV/TLC% in 21 emphysema patients by using single regression
analysis (p<0.05).

Improvement in nutritional status of 4 malnourished patients was found in terms of
BW, %IBW, TSF, GS and Fischer ratio of plasma amino acids, but REE/kg after nutri-
tional therapy was lower than that befere the therapy (26.0+3.5 vs 28.5+1.8, p=0.19,
paired t-test).

These results indicate thet hypermetabolism and lung function are closely correlated in
emphysema patients, and that appropriate supplementary nutritional therapy might have a
significant effect on dinadvantageous hypermetabolism in terms of improvement of body
weight and efficiency of ventilation.

Index Terms

pulmonary emphysema, malnutrition, resting energy expenditure (REE),
hypermetabolism, pulmonary function, nutritional support



[t D = 3 V¥ — @B 3%

&

& PEEAZEM: B (chronic  obstructive pulmonary
disease : COPD), 724 C % MiSKERE CAERA L
LIRS bR, MEEOENL « HIERTRRE LT

CHEWAERAD ST A LR I ERT B, T
DK TORBREREEREIREELOBFAITD
COPD B# DEEFEAL, FAEMRKEE T L Ot
LWL LI TFRAFO—2TH B ARESITR I,
EHEFRBRECORBEREEOEESRLIRHIho0H
5. Lal, ToOXREBEEORF-CRABLEE L OB
BT RA% <, AF, BRKCEEMeRE 23 8% -
eENY THB.

ABFETR, BRIRENCEE L e RRBO SRS IE B
D =F ¥ — RO E PRS2 BT

O REcRETEBOEBNEOFELIRNT B
1o, R 30 BRAHE O BT AR IR GEER R
EMREES & E# 2 — B X B EZEN B EES
BOL T, BERK =) 1F —H%E(esting energy
expenditure : REE)Z#ff#» = V) — 2 + ¥ —CHEL,
T OREREB R R U e,

2) MEKEEE D=3 ¥ —RBOEYE, KERD It
EDSEREE L ISR E I K OFRARERE L OB E . b
R L. '

Q) HEHEO=AAF —RB~OEBYRNT 5
b, FERBRD OB B IKEBRE /R TR R SRR
HEaEEL, 35 AL ERSE T & I EF D 418 52 M
PR L RENIRAB & R IR RIE CHBE L e,

Zhb o b, MRESED =5 1v¥ R0k

i

B, BeRBETTED R, MHEE L OBIE S X OOt
ERGEIEONRE « RBRE~OHECHL THL W4
REBlocHhET 5.

xi & (Table 1)

RRBITERIASE = NRILk % i BT v o 18 M
SEEE(BEFD2L GI{ 54 19 41, 7 2 41 ; 4ER 70.5
+8.4 7%, %EEXE(KE (%ideal body weight : %IBW)
77.9%+12.5, 1 #%E (forced expiratory volume in one
second : FEV,)0.98+0.36 L} x5 & Li-. BERT
FBERERT . & Ko CT B T o i EHEME R SRR D FEAE T &
b, MKEMRSOBWEENC X - THERMCHE,
LM Ui, BEREEH « 2 —B X icgES
TREE 14 BB 10 81, ik 4 B, 8 71.616.0 5%, %
IBW 95.4413.4) &, FHFRREE 12 BB 11 41, &t
16, 85 29.8+5.15%, %IBW 92.4+6.0) & REER
ARRE LI, ¥, ZOWROEE MR LTI THE
RIS - FREBRER E S OH - NoOWERE L, Hi
REBCHEELRTTEMHEYR OO, EEmBERE
(home oxygen therapy, HOT) fafT BIlZERS} L 7z

xic, MREEECORERD OFEC X 5 RERE
DB, BERRGEERIBE(RIBW <0 1441, %
IBW 73.07.6 ; AFD &, IEEHER(KIBW=90;7
B, FH%IBW 92.0+5.6 ; BE & 0 2 w1 Cikst
L.

EERD OB 5 MKIEBRE DO KBEMAIE DS
ERBLRBRE L ~0FE W, AFodT, A¥kco
BN REMGFEEYRABE L, ABES 3 » AL LGk
il 9.0+4.5 & AORkSE L 7c B ¥ 4 FEBI(BIBW 74.7+

Table 1. Characteristics of patients and control groups

Emphysema patients

Age-matched senior Younger adult

total data ( %gIrICS);IKIT):;O) ( %irgg&?;%o) healthy controls healthy controls

number 21 14 7 14 12

(male/female) 19/2) as3/n 6/1) a0/ a/n
age 70.5+8.4 70.9+8.7 66.1%£7.5 71.6+6.0 29.8+5.1
%IBW 77.9+12.5*% 73.0+7.6* 92.0£5.6 95.4+13.4 92.41+6.0
FEV,, (D 0.98+0.36 0.93£0.38 1.134+0.60 N.D. N.D.
RV/TLC (%) 58.8+7.9 58.9+7.7 58.7+8.7 N.D. N.D.
%DLco/Va 38.5+18.6 40.4+21.7 35.3x£11.1 N.D. N.D.
PaO, (mmHg) 75.24+7.7 74.0+7.3 78.1+8.6 N.D. N.D.
PaCO, (mmHg) 39.4+4.6 39.2+3.4 39.9+17.1 N.D. N.D.

*:p<0.01 vs group B and healthy controls (unpaired t-test)
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Fig. 1. a) indirect calorimetory; CANOPY mode (Deltatrac® :

Datex, Finland)

b) CANOPY mode (example in use)
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Fig. 2. The methods of measurement of the anthropometrics (AC and TSF), and

computation of AMC
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Fig. 3. Metabolic status of emphysema patients
and 2 control groups
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y /
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Fig. 4. Metabolic status of emphysema patients with and without BW loss
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Fig. 5. Metabolic status of emphysema patients
without BW loss and age-matched senior
healthy controls

(95)
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Table 2. Correlation coefficients between %REE

and pulmonary function tests in em-
physema patients
Correlation
Items L. p-value
coefficients
1) Ventilation capacity
%VC —.428 .059
%FVC —.467 .037*
FEV,,% —.447 .047*
2) Lung Volume (Overinflation of lung)
%FRC .088 .713
%RV .121 .616
%TLC —.232 .330
RV/TLC% 444 .049*
3) Diffusion capacity
%DLco - 307 . 191
%DLco/Va —.459 .041*
4) Inhomogeneous distribution of a breath
dN, .092 .704

%REE ; REE/REEpred. X100 (%)
Values are correlation coefficients from single
regression analysis. *p<0.05
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Table 3. Biochemical nutritional assessment of emphysema patients

Emphysema Age-matched sinior =~ Younger adult
patients healthy controls healthy controls
n=21 n=14 n=12
%IBW 77.9+12.5* 95.4+13.4 92.4+6.0
albumin g/dl 3.82%0.60 4.01£0.62 4.13+0.62
prealbumin mg/dl 24.4+7.5 24.9%6.0 28.0£6.4
RBP mg/dl 3.6x£1.3 3.9%+1.6 3.9£1.0
transferrin mg/dl 207+63 239439 20481
Fischer ratio 3.03+0.33* 3.48+0.30 3.78+0.65

(BCAA/AAA)

RBP : retinol-binding protein
BCAA : branched chain amino acid
AAA : aromatic amino acid

*p<0.01 vs healthy controls
(ynpaired t-test)

Table 4. Biochemical nutritional assessment of emphysema patients with BW loss

Emphysema patients

Age-matched sinior Younger adult

with BW loss healthy controls healthy controls

n=14 n=14 n=12
%IBW 73.0+7.6* 95.4+13.4 92.4%6.0
albumin g/dl 3.86%0.59 4.01+0.62 4.13%0.62
prealbumin mg/dl 23.6+7.1 24.9%6.0 28.0%6.4
RBP mg/dl 3.6%+1.3 3.9+1.6 3.9%1.0
transferrin mg/dl 222454 239139 204+81
Fischer ratio 2.96£0.43* 3.48+0.30 3.78+0.65

(BCAA/AAA)

RBP : retinol-binding protein
BCAA : branched chain amino acid
AAA : aromatic amino acid

FEGIE B 342 7o s, IM5E BCAA EEIXENTD
b, 1RO Fischer Lo SFHEIXIER v R~z EE
L 7= (BiE ; 3.20£0.56, #fH ; 3.79+0.46, KFDEA
E#{ED ; 3.96) (Fig. 8).
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Fig. 6. Changes in biochemical nutritional assessment by the nutritional support
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| I
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1 |
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Fig. 7. Changes in metabolic status by the nutritional support



(98) P ¥ K

S NS.
g/:" mg/dI [—]N-S- mg/dl
d - 34 4.8 -
5.0 O/° 4.6 -
4.9- 32- ' 4.4- o\o
4.8- 30 4.2-
4.7 4.0
4.6 28 1 3.8 -
4.5- .
”s. 3.6 o/o
4.4 - 3.4-
4.3 T 1 24 T T 32 T T
before after before after before after
Albumin Prealbumin Retinol-binding protein

N.S.
mg/di ,—l N.S.
400 - 50- l
350 / 4.5 -
300 -
4.0
250 -
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Fig. 8. Changes in biochemical nutritional assessment by the nutritional support
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