creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

Analysis of resting energy expenditure according to
the clinical course in critically ill surgical patients
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Analysis of resting energy expenditure according to
the clinical course in critically ill surgical patients

with sepsis: A prospective observational study

Abstract

Purpose

Proper nutritional support in critically ill patients is crucial for recovery. In critically ill patients with
sepsis, metabolic responses change over time due to the host response to infection and resuscitation.
Because hypermetabolism occurs in the early period of sepsis, providing the same measured energy
requirement may cause excessive supply of calories. Therefore, it is important to understand the
changes in energy requirements according to the clinical course. This study aimed to investigate
alterations in energy requirements based on the clinical course of sepsis in patients admitted to the

surgical intensive care unit (SICU) using indirect calorimetry.

Methods

This prospective study analyzed patients with sepsis admitted to the SICU. Resting energy
expenditure (REE) and respiratory quotient (RQ) were assessed through indirect calorimetry on days
1, 3, and 7 after intensive care units (ICU) admission. Changes in REE and RQ measured at each time
point were compared. The REE values measured through indirect calorimetry were compared at each
time point with the results obtained by predictive equations (weight-based, Harris—Benedict, Ireton—
Jones, and Penn State 2003) commonly used in the ICU. Additionally, changes in the respiratory
quotient were analyzed between groups that received more than 70% of the energy requirement by the

3rd day and those that did not.

Results

The measured REE value was the highest on day 1 and remained unchanged on days 3 and 7 (day 1
vs. day 3: 24.29 £ 3.72 vs. 22.42 + 3.72 kcal/kg, p = 0.045; day 3 vs. day 7: 22.42 £ 3.72 vs. 23.26 +
5.78 kcal/kg, p = 0.514). RQ decreased slightly on day 3 but increased on day 7 after caloric intake



(day 1 vs. day 3: 0.69 £ 0.06 vs. 0.67 = 0.05, p=0.218; day 3 vs. day 7: 0.67 + 0.05 vs. 0.71 + 0.06, p
=0.005).

Comparing the correlation between the four predictive equations and the measured REE values, the
Penn State 2003 equation demonstrated the highest correlation at each time point, although it showed
a decreasing trend over time (Penn State equation ICC: day 1, 0.71; day 3, 0.65; day 7, 0.53).

In the group receiving >70% of the measured REE values on day 3 for 4-6 days after ICU admission,
the RQ value increased significantly (day 3 vs. day 7: 0.67 &+ 0.03 vs. 0.72 + 0.05, p = 0.002).

Conclusion

REE are highest in the early period of ICU admission due to increased metabolic response and
decrease as patients stabilize. The RQ rises as caloric intake increases. In the early period of sepsis, it
is difficult to accurately reflect the patient’s energy requirement due to hypermetabolic response, so it
is necessary to determine appropriate energy requirement through indirect calorimetry when the
patient stabilizes. Because there is a difference between the values obtained from indirect calorimetry
and those estimated by predictive equations, it is necessary to measure the energy requirements

through indirect calorimetry.



=

THr
K
i[]

ke

.. 15

£

70
8l

l-l-

20

.. 34

|

l-l-

.. 39

nJ
Tl

l—l.

.40

Y
i d

Ka



NE

1. HHl A

S| M

1.1.

o g0 MEH

M| Of L,

0
L

A YA X (malnutrition) 7}

56%01| A

Sette)

Toil

Ct. 2T,

o3

A
e

K

S7t2 0|0

9l

of

(underfeeding)= &f

H ==
T

ojn
Klo
0
joI

KI

olJ

o
—

IdASE2 2t AY(overfeeding)

o:}
=

A2l

2

S K=0M =

ichaf A

O/ XA =ICH2-4].

10| S5ttt

CHAL BHS

=
[

12. ET =xte| Alztof It

ol

CH

252 44Ol

I

S OfLfo|Lt.

A
o)
oFl

b0l &

5

k=]

NS (Sepsis)2 &

1

olo
ol

yohs Ol A

HEA
=2 O

SHAl =Lk mhakM, 27 A[EOA

I CHAF EESOl AlZHo)| 2t &

(o]
|_

|

Tl

CHAF HtSZ= Ebb & Flow phase?]

Chst

HeSoILt 2

=
—

A0l M



NEoE MYESYUC (A2 1-A)7, 8. X7 A3 AEjOM= CHAF HH20| ZAstn
AlZFOl X|Lt Flow phaseZ ZTEE|HAl O|2}At-E(Catabolism)O| F7rSkl 4ha AH|2F

CHARE Ol S7hetttn 2AE[RACE M2k HES =7|of HSHez FYSgs ot

!
nlo
Jo
FH
u
st
0
I
0o
0
o
o
=
02

o= OXX| = A= LtERRDO XZ20o= Held

oH4Xl Sdar efel YIS HFoto OfFfx[?| AIFSHACE (AF  1-B)[9].

53700l ot ChAF ghEez2 oo B0 &4 FEEX

ra

, iF=0[ Weld
Xz S257] WZ0| o] 7[ZF S2o] H=HQ Y 52 WHYSS(overfeeding) =
g = Aot 597 o|F0= Xt F= R OUHX| S50 2ESHA 0, 00

tfet FYRIYO| HA SICD EnED ACh SN YD BAL HEH

— [ T T —

o)

X|&Ql ESPENZIO|EZIRIOM= X7| 12¥2 2d7[(Acute phase)?| 27| ETHA|(Early
period)2 2|5t 3~72 M= 58712 27| ttA (Late phase), 7€ O|F= THE7[(Chronic
phase) = X2 EHA|(Rehabilitation period)2 HOo|otH, ZF THA0| St= HESH Y
Sa= dgotd ALk (AF 1-0)10].

180
Ebb Flow phase

phase

L Early flow phase Late flow phase

o

3

3

$ 140

Q

X

()]

>

o

o 120

=

(0]

(o)}

£

2 100

v

X
80
60 SRIREEERE e

1 day 2 days 3-7 days week to weeks Time after injury



(AE 1-A) =40 ME CHARE

r

O| B3} (Metabolic response to injury)[7, 8]

CHAF X SHHypometabolism)

ju
am
oA
|0
fu
Of

Ir

= W2 cbb phase’t &4 HF ZTHSIH, CHALE,

>
B>

2H[, H=22 X3t sl

52 EZxoR 3L 0] Z0| O|EEH2(Catabolism)O| Z7HSEHA At

o —

k>

AH|ZO| B BT Z0| F7tSH= Flow phase”t FlHELCHD A YHBHCH

/.\ = Contribution endogenous energy

Contribution exogenous substrate
Energy expenditure in Critical lllness

Baseline energy expenditure

Acute Chronic

Convalescence

(A3 1-B) XL A|7tof [ME FL O B3} (Changes in energy expenditure according to the

period of critically ill patients)[9]

710 SE¥RTEY0] SUot O|F0f CHAR BHSO0| HASHHA ZEFFH2 FA0HA =t
=70 FO=EM Eaeh TS LAl S7ts gd= 2olot =7[0s ey

AHRIE F HHXIE2Z ALESHH, O|F O &~Hot O|20s 2F0AM S8&e HXE F

(e =13
= O

rio

o= AgsIA Eiot



Days 1-2 Days/ 3-7 AnabolismI

ﬁ Acute Late Phase
Phase

Acute
Phase

Late

Period or

Chronic
Phase

Early
Period

| pooin] |

(28 1-C) ESPENZIO| =20 HMA|Sts A /&Y T 5/87|(Acute phase)2l F7|(Late phase)Of|

L]

et A3 (Description of the acute and late phase following infection/injury)[10]

>
0z
ot

E7] 12€8 24719 £7| SHA(Early period), 3-7€2 S47|9 27| THA (Late period), 1

o
ot
i

27| E& THI7|(Chronic phase)2 2| BHC}.

of
ot
_>'.|_
08
02
=
I
ru
Ot
Lo
i
H
1
|0
il
>
ol
m
rir
o
H
oz
12
o
0
08
02
i,
Fot

|(American Society for

tot

Parenteral and Enteral Nutrition, ASPEN)2} 78 “J M Z & HLSt3|(European Society for Clinical
Nutrition and Metabolism, ESPEN)2| Z}O|EZIQI0O|M = SHAtO|A ZRst g¥eAEs

OS2 ol 4+ DEZF™ A (Indirect calorimetry)S AFESHY FHPY A2 HIstD

QUEH10-13]. ZHY SEFZAE A8oH7| oz 2HE80Me gxtel A F8A - 7,

rot

HE, M2 S& 0|80 tet gLt o8

==

Ol & Al(Predictive equation)2 AFEY A2 #H1

ATOIN OFHOE @S XEI AN NE FTEYWoR ¥2 u IA 2o,

~

ol
e
ot

=M H
Tod

jo

Metz ot "ojRIctn 208k QCH14-17]. [WatA, 7tsst 3L 7 S

9



J
0
KIr
o
o

rto| HEe wyaed

2

=

T QSICt 20230

7|2 LF0

A

b

o+

0

ro
oF

RO

4

W™=l ESPENZIO|EEIQIN M=

o

i

iy

&0
KIr

| 80~100%0]|

ol
0

3

27

I
or

—_

Ll

fo+

=
e

0]

|.AI olAl 30l
=2 -dH=2 =

IN

ot

&2 0t (hypocaloric nutrition), &

o
=]

—

=
i
7| %

7I_|-I-|

b

A

S|

—

[T} 2f A

O
o|0|5hH,

WAZS

o: |
=

2 72 (Total energy expenditure, TEE)
FAl Lt

[
-
x

P

.
(@)

3

o

FAH

o;}
=
=

=]
|
10

|5l
]

2). 7| L QT2 (Basal energy expenditure, BEE)<
7| Z=Ci AtOf|

O|0|0|Ct ZAI7| Q2 (Resting energy expenditure, REE)2 S5

2o
[

CHYSEHOIIAT 7] =EALOf

state) Of| A

g 2o Fe
7|2 CHAFZH(Basal metabolic rate, BMR)1F &4 AF 0| [M}E 2EZZ 1 (Thermal effect of

feeding, TEF), 12|10 AMH& 2350 [HE ZZf(Activity-related Energy Expenditure, AEE)2|

2. O|EH H{F
2 Eli(fasting
CHAF2FBMR) 1t
SEfZF Ot
R TEHBEE)0

2.1.



Total Energy
Expenditure (TEE)

I |
Resting Energy
Expenditure (REE)/
Resting Metabolic Rate
(RMR)

Activity-related Energy
Expenditure (AEE)

Diet-induced Basal Energy

thermogenesis (DIT)/

Thermic Effect of
Feeding (TEF)

Expenditure (BEE)/
Basal Metabolic Rate
(BMR)

[
o
S

)y ST 1482 A (Components of energy expenditure)[9, 18]
5 Y QIFTEE)R 7|= HAZBMR)I 24 M# 0 M2 25 ZiakTEF), Jd2|1 MHH

g5t HHE TAERRE FHEIC

ks

N

N

oA
rioe
B
10
ne
o
ko
4
o
A%
mjo
10
o
o
hE3

HLiolN E¥E ddots AL 82 Ea=t=0lLt X[En 22 HE(substrate)2t
Ha7F BYotol SEFOIHRNE 485D, 0] a-FoM O itetEtart Fits2 dgEtt

(A% 3-A). O WM, AE FZHH(Direct calorimetry)2 M Z ZMst ES chamber

)
=2
R
A4
oA
o

Ct (A8 3-B). gLt A BL Ol2gt Mtz 70| S0{7tM

B[P
ox
mjo
Ot
rir
jin]
n
ret
o
¥0
in
=)
r
ne
oM
B[P
ox
!
rir
N
]

271 S 2o 712 Wiks

—

11



Indirect Calorimetry

Substrates + Oxygen = Heat + Carbon dioxide + Water

Direct Calorimetry

(Measurement of energy expenditure)[19]
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ventilator
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® Weir equation

- Resting Energy Expenditure (REE) = 1.44 X ([VO2(mL/min) X 3.94] + [VCO2 (mL/min)
X 1.1])

® Respiratory quotient (RQ) =VCO2/VO2
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SENO A = SERALTH9, 22].

@ BAE A=E £ e M (XN =, 89, BM 5)2 X

@ 4 58 Mo 102 O|4 EHEY(calibration)s T+

® 7 = Tl 07T FAIS 0| RE HEIS 8K
3. 54
= AN 7|E0 SEAE XA BEO| AFEEl= 4712l O|FAlS Sl 24 e
gFe7Hs JYOALH (H))
(1) €78 5H2 et 0|F A (Predictive equations for resting energy expenditure)

Name

Equation

Weight-based equation [24, 25]

REE=25xW

Harris—Benedict equation [26]

Male: REE = 1.3 (stress factor) x [66.47 + 13.75 x W+ 5 x H—6.755 x A]
Female: REE = 1.3 (stress factor) x [665.1 +9.563 x W+ 1.85 x H—-4.676
X A]

Ireton—Jones equation [27, 28]

(for ventilated patients)

Male: REE = 2028 — 11(A) + 5(W) + 239(T) + 804(B)
Female: REE = 1784 — 11(A) + 5(W) + 239(T) + 804(B)

Penn state 2003 equation [29]

REE = 0.85 x HBE+175 x Tmax+33 x VE — 6433

W, actual body weight (kg); H, hei

ight (cm); A, age (y); T, trauma; B, burn; HBE, Harris—Benedict equation;

Tmax, maximum body temperature; VE, expired minute volume; REE, resting energy expenditure

3.1. Weight-based equation [24, 25]

19973 American College of Chest Physicians (ACCP)2| consensus statementO| A| & 2FX}0f| A|
Qe NFSE mSHHAM, HED Z3HE&(anabolic function)yg HEXISH7| s SE3
g2 350t/ fdi mMeter o FAl0|ct REEe] B% RSl HEH S (usual body
weight) 7| &2 2 25kcalkgm 352 A= HIASHGULCE



3.2. Harris-Benedict equation [26]
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QESFHEC=RY OPYE|RUCE O ofFA2 HME, 7|, A, dEo| maf =FE ALt
U Aol FdR AE AL &4z Qs FHQFEO| JIMSHY| ME0| O|E
HHSH7| o AEY A QlXK(stress factor)S F7HSHA| EICL,

3.3. Ireton-Jones equation [27, 28]

O] O|=Al2 19920 M2 HOE|om, 19970 JWHEQUCE 7|A 7| SO X2

, SheetAtet YBHAtO|A 1tO[2l & Eli(hypercatabolic  state)Of| CHSF

Edot xF= SOl tHAtES| HalE =530
3.4. Penn state 2003 equation [29]
O] O=A2 19980f 169HL| 7[A2t7| S Q& 2utA, oA SetAE g2

THHEZ| o, 20030 7HE = ACE. Penn state 2003 equation 12 Q1 ZHXQ} H|DHO| Of

H2 At 7[Aet7| Se St 2ECf g2 0t B0 E[RACEH

— —

e SHEFHA S ZHE2 T UM = 2447 O|U(measure 1), YA 3L M (measure
2), g4 = 7€M(measure 3)0| FAERACH (AE 5). Ol 2l IF 1-COM HA[S
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1

SICU admission

1

1

1

Within 24 hours
after ICU admission
(Measure 1)

Post-ICU admission
3 days
(Measure 2)

Post-ICU admission
7 days
(Measure 3)

A 5 2 LSy
SR A4 F 24AIZH O|U(measure 1), Y4

A Ol =573 Al™ (The timing of indirect calorimetry measurements)

3 UM (measure 2), 72 M (measure 3)0| ZHSIRULE.

measure 12 S87|2| E7|EHA|, measure 22 2°d7|2 Z7|%HA|, measure 32 PHI7|E HHASIIOXt

SHRICE.

AN

= A0 X} ADMK|[HE(primary outcome)=

AAQTYREE)T SZASRQS HHE @S

outcome)= CI2Q| F 7HX|2 T/ &[RACE

() 24 Aol ZHY

Aol 47tX| O|FA S Soff LOjEl ALE DR (predicted REE)

(2) SeAE Y2 3EmOo| ZHE

®o| 37HA] A”OM FEE 47

Z0|RUCt O|X} ZALFX|H (secondary

= SA7| LT (measured REE)If

2t wlmetct

—

S (measure 2)=

1ELE, 70%0]|d EEO0| MES| IgFE i AEX 2 #2= LF0 ITXAA
A4 3R (measure 2)2t 7L M (measure 3)2| TS A TRQ) HZHE H| WL

Ol= 2| ESPEN ZtO|E2tRI0fA KMA[oH X|&(BEAHY A 3 Ol R H HHE g
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paired T-test& AFESHO] B|u&|RACH 1 HEFYAE S =HE B4
Y2 T (measured REE)ZUD OS4s S AdE SR ZH(predicted REE)Z2

it HE 29 Bland-Altman 281t Intraclass correlation coefficient (ICC)7F
MEEIRUCE 8AX Fold2 p-value <0.052 HFE[RUCH ZE SAEHZ R software

(version 4.2.3; R Foundation for Statistical Computing, Vienna, Austria; http://www. R-project.org) =

AHESHY A | AL,
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21}

= AF0= & 33 HES At SEEUCE SEE A B HHZ2 703 +
10.6M 0|0, Ed0l 23F(69.7%)0|UCt mESel 7t =3t el =44 g
(78.7%)0| ALt SEAHE 4 YAl I HE "I A, FY Y HHe
18 (54.5%)AU2H, 15H@55%)2 SLEZZ HIIEIJACE AYE2 7H(21.2%)0 ALt
(E2).

(HE2) g7 SEE 2kt Y4E E/d(Characteristics of enrolled patients) (n=33)

Variables Mean £ SD or n (%)

Sex (male, %)

23 (69.7%)

Age (years) 70.3+£10.6
Underlying disease
Cardiovascular 27 (81.8%)
Pulmonology 2 (6.1%)
Endocrine 11 (33.3%)
Gastrointestinal 4 (12.1%)
Renal 1 (3.0%)
Neurology 4 (12.1%)
Others 4 (12.1%)
Route of ICU admission
Emergency room 9 (27.3%)

General ward

24 (72.7%)

Cause of sepsis
Gastrointestinal system
Respiratory system
Urinary tract

Others

26 (78.7%)
3 (9.1%)
2 (6.1%)
2 (6.1%)

Treatment of sepsis
Operation

Intervention (PCD, PTBD, etc.)

24 (72.7%)
3 (9.1%)

20



Antibiotics only 6 (18.2%)

Body Mass Index (BMI) 248+33

APACHE II score 20.8+7.2

Nutritional status at ICU admission

Normal 18 (54.5%)

Moderate 13 (39.4%)

Severe 2 (6.1%)
Chronic obstructive pulmonary disease (COPD) 1 (3.0%)
Use of Steroid 7 (21.2%)
Continuous renal replacement therapy (CRRT) 13 (39.4%)
Length of ICU stay (days) 21.9+20.3
Length of hospital stay (days) 55.8+41.6
Mortality (%) 7 (21.2%)

SD; standard deviation, PCD; Percutancous catheter drainage, PTBD; Percutaneous transhepatic biliary

drainage, ICU; intensive care unit

e SEE ZXtol 7|XNHZhunderlying disease)2] d2 U A S(system)BE ZFOIF2H,

eEol @ Al ZE e R0l E= ASo Wt & FoAL.

rlo

« IHET X=OM ==X HMXE Z2 ER(Operation), dU|H Hi%¥z= 32| Algs &

42 (Intervention), &’dH| XXk 22 AL (Antibiotics only) 2 &7t LCE.

o U EYRTEHEO g F + Us T Hi2E HEEhCoPD), AHZ0|E AMEOE,
X&H UM #(CRRT) 2 H=E FA5HRALE

A4

HEel A7 k2 129X 1611.3+318.3 keal/day, 32 X0l 1543.8 +322.1 kcal/day,

LKL 1557.4 + 419.7 kcal/day2 FHEEIRH, Zb AFOIAM SHZEQ Xo|= SIUALCE
(A8 6-A). SHX|B, MZ0 M2 dE¥efz2 2MME M= 1€X0]| 2429 + 3.72

kcal/kg/day2 7t =L, 3YKXIO| 2242 + 3.72 kealkg/dayZ AN = F2|0[5HA

Y20IRALE (p=0.045). 72X FH7| SY¥RTE2 2326 + 578 kealkgday2 2%

s

ol
2

st SAH2Z 7ol5)

9

= BUACH (A8 6-B). FHE AT 12X0] 0.69
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+ 0.0622 ZHE|YUCD, 3YUXIO= 0.67 + 0.052 71X HAH ESHEAD, 72XH0 0.71 +
0.062= SAXHLE FoSIH S7I5HRALE (p=0.005) (L& 6-C).
SeAtd 2R 1280l BT 396.5 kcalE =0t D, 3~6YMA|= B 9453 kecal/t

SEEACEH (A8 6-D).

(O3 6) FEAIHONM 47| QTN 2 SH 2| B H|u(Mean differences of measured REE

& RQ from day 1 to day 7)

(A8 6-A) FYE FA7| LR (Measured REE)

Measured REE from day1 to day7

° p=0.585 .
~| p=0.395 |- [ p=0.890 |
m
i
g 1 1611.33 £ 318.32 1543 82 + 322.13 Sl

day1 day3 day7

Day
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(A% 6-B) MEzY ™= 47| ST &(Measured REE per kilogram)

REE/kg

35

30

25

20

15

Measured REE/kg from day1 to day7

-

p=0.430
_____ p=0.045 T p:0514 .
2429 £ 3.72 23 26 4 iR
§ 2242 £3.72
T T T
day1 day3 day7
Day

(A& 6-C) TS A Z=(Respiratory quotient)

RQ

080

075

070

085

060

Respiratory Quotient(RQ) from day 1 to day7

p=0.107

0.71 £ 0.06
0.69 £ 0.06 |
0.67 % 0.05 §
T T \
day1 day3 day7
Day
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N
o
9\
=
kel
o
N
~
OH

==l EZ(Energy intake during the period)

Day1-2 Day3-6

Mean energy intake (kcal) 396.5 keal 945.3 kcal

Setite ga A EF2H 727X 2AoA AN sSeE E¥s 245ALE AE 7).

TetitE e R ZEos 3369 keal?t SEEA2M, 72K BAHEZR FItoHY

TLMO|E= 13315 keal?t 32EIACH (A3 7-A). Weight-based equation (25kcal/kg/day)=

ZlEez MBS M A o= 205%7F SE=HAL, A S5 7€M0=

84.0%7F SEEIACH (A 7-B). B2 2| X7t FHLet =27 52 T2 =XA0N
B & B U (enteral nutrition) 2 CF 73 W H 2 (Parenteral nutrition)O| & FO| &AL,

(A8 7) At Y FY 7t SSE S 32 (Energy intake from ICU day 1 to day 7)

a5 Ao m2tM FdUALPN)2 dextrose

i

Zotol =l TPNAK, 4EFSHE IV amino
acid)O|Lt  X|ZEav lipid)MAE ZTsIUSH

7|EHOthers)= ZE I Z(Propofol)

mjo
H
oo
ot
9
n
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(A% 7-A) LS T HA(ZEIY, HUIL )0 ME EH SIS B3 (Changes in energy
intake depending on nutritional supply method)
1369.3 keal
1186.5 keal
1092.5 keal
10097 909.2 keal
% Method
E 653.4 keal RN
3 M 2
IE . 3.0thers
500- 456.2 keal
o
1 2 3 4 5 6 7
Day

(28 7-B) ME7|E SE(25kealkg) CHH| AN T S5 ZH(Actual energy intake compared to

weight-based supply)
84.0%
80-
72.2%
66.6%
51 55.4%
E" Method
z
e 39.5% = -
£ 40-
é]- . 3.0thers
. 27.9%
20.5%
207 I
o
1 2 3 4 5 6 7



SR YH 1,3, 7 Mo 2t SEBTAE Sl 5T |47 ST REE)L
Aol FABE 4 J4o| OFAEZ S FHD ¥ Q7S YA (ntraclass
correlation coefficient, ICC) &=4(E 3)1} Bland-Altman =4(O& 8, 9, 1002 SlA
H| W SELCE 1 2XH0j= Weight-based equation (29.4 = 295.5 kcal) S Penn state 2003 equation (-

445 + 2169 kcal)O| 7t 2ot ZIHE EFICE Penn state equation = ICC 40| 0.71

\J

|.7CI- Lo
O IT

(p<0.00HE 7tT =2 & HAHE ERUCH 3 LMO|Z= Penn state equation Of
UX|=E LIEFCE (3.1 + 231.9 keal) (ICC=0.65, p<0.001). 7 LX} ZADO|MZ Penn state
equation O] 7t& =2 YX[E=E LIEFHCE (-37.9 + 336.6 keal) (ICC=0.53, p=0.002). AR =0
=A5H O FA0] MANXNoZR JHE w2 SHHAE B, AlZto] X|Hof et

Lo| &t

ICC ¢{0| #adts A olgh = UL

mjo
ot
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H| 12 A4 (Comparison of measured REE with predictive equation from ICU day 1 to day 7)

Variables

Day 3

Day 7

REE

ICC (95% CI)

REE

ICC (95% CI)

REE

ICC (95% CI)

Indirect calorimetry
Weight-based equation
Harris—Benedict equation
Ireton—Jones equation

Penn state 2003 equation

1611.3 +318.3

1667.1 +260.9

1718.3 +£246.8

1753.0 £234.2

1567.0 £251.8

0.60 [0.33-0.78]
0.66 [0.38-0.83]
0.49 [0.17-0.72]

0.71 [0.49-0.85]

1543.8 £322.1

1729.7 +£265.5

1546.9 £215.1

0.48 [0.11-0.73]
0.48 [-0.02-0.73]
0.46 [0.03-0.72]

0.65[0.39-0.81]

1557.5 £419.7

1685.4 £260.3

1519.5£244.4

0.35 [-0.02-0.64]
0.48 [0.14-0.72]
0.41 [0.05-0.68]

0.53[0.19-0.75]

SD; Standard deviation, REE; Resting energy expenditure, ICC; Intraclass correlation coefficient, CI; Confident interval

< 370el FF AE0 €,3 2,7 90N HE SESRFHAE

E510] Y= LB A2} 4 79| 0f| = A (Weight-based, Harris-Benedict, Ireton-Jones,

Penn state 2003 equation)2| 2 X| FEZE ICC(Intraclass correlation coefficient) 2 =415t ALt
o 4% Y ZAe MFEE 7IELz FHEot/| W0 1 €M oSatar 3 2,7 M o= S

Harris-Benedict equation 2} Ireton-Jones equation

SeotA HEdt.
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(

g Of CH%t Bland-Altman &

o0
~

(A) Weight-based equation (rule of thumb)

measurad REE & Weight-based squation

2935 + 295 54 keal

S00

dfferance betviain v measures
.
0
¥

-500

1500 1800 2100

average of two measures

(C) Ireton-Jones equation

maasurad REE & Ireton-Jones aquation

141.19 + 264.17 keal

e o e e o e e e o o o o e e e e | e e o

B
00 - . -

dfferance betvaen v measures
..
.
b

e I I [

1600 1800
average of two measures

1200 1400 2000

M
-

(

Ol Al
H 2

28

1 2 X} (Bland-Altman analysis of measured and predictive REE — ICU Day 1)

(B) Harris-Benedict equation

measured REE & Harris-Eanedict agquation

N 106.98 + 21924 keal

5o0

dfference between two measunes
L]

500

1600 1800 2200

average of tws measures

1400

(D) Penn state 2003 equation

measured REE & Penn state 2003 equation

. -44.51  216.93 keal

300 1

diffarance bebeeen bvo measuras:
.

-390

1500 1700
average of two measures



(A) Weight-based equation (rule of thumb)

500

dfference betintan bvo maasures

-800

measured REE & Weight-based equation

29.35 £295.54 keal

1500 1800 200

average of two Measwres

FA7| 2ga7E o540 et Bland-Altman &

M
-

(

Ol Al
H 2

32X} (Bland-Altman analysis of measured and predictive REE — ICU Day 3)

(B) Harris-Benedict equation

afference bebwian v measures

800

250

500

measured REE & Harris-Benedict equation

: 106.98 + 219.24 keal

1400 1800 1800 2200

average of two measures

(C) Ireton-Jones equation (D) Penn state 2003 equation

00

difference betvman bvo maasures

measurad REE & Ireton-Jones equation

141.19 + 264.17 keal

e e = e e e o o o e e e e e | o == o

e e e T T T T R e N

1800 1800 2000

average of two measures

1200 1400

29

300

diffarance babween o measuras

-600

measured REE & Penn state 2003 agquation

. -44.51 + 216.93 keal

1500 1700 1000
awverage of two measures

1100 1300



(A8 100 58E 47| 22+ o540 CHSt Bland-Altman =

(A) Weight-based equation (rule of thumb)

measured REE & Weight-based squation

2935 + 29554 keal

500

dfferance betvaen o measures
.
.
¥

-200

1200 1500 1800 2100
average of two measures

(C) Ireton-Jones equation

measurad REE & Ireton-Jones aquation

141.19 + 264.17 keal

T T T T I T T T T T T Ty

-
00 - - -

dfferance betwaen o measures
..
4
b

L [ S (S g

1200 1400 1800 1800 2000
average of two measures

M
-

(Y4 7€XH (Bland-Altman analysis of measured and predictive REE — ICU Day 7)
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(B) Harris-Benedict equation

measured REE & Harris-Eenedict aquation

N 106.98 + 219 .24 keal

500

%0

afference between two measures
L]

500

1200 1400 1800 1800 2000 2200
average of two measures

(D) Penn state 2003 equation

measured REE & Penn state 2003 equation

. -44.51 £ 216.93 keal

300 1

diffarance bebmeen two measures
.

-390

1100 1300 1500 1700 1900 2100
average of two measures



ESPENZIO|E2tQlo| #1of e SehAtdd e = 328M Yot 47| a9
70%0|d S5t ¢l AKX @2 22 L0l M5t (AE 11, & 4). SEAt

Ol A

2 YT 70%0|d S=E ToM= 3R 72€A ZFAFC

I
o
ne
ol
e

Hat7t SAHNCZE FOISHAH S7ISHYLE (0.67 +£0.03 > 0.72 £ 0.05, p=0.002) (L& 11-A).

OH
ot

=0 e =

rn

A@ag 1) ddst g A =+2| ®=3}(Changes in RQ value according to the supply of

calories from ICU day 4 to day 6)

(A8 11-A) 255 SgE oo =gAs HeYM FHEE REEQ 70%0l5t S5E

)(Changes in RQ in undersupplied group)

Mean energy intake (Day4~6)/measured REE(day3)<70%

p=0.831
----- p=0.245 — p=0.514

e] _— .
o a a

o : 0.71 % 0.08

° 0.70 + 0.08 ’

2 | : 0.67 + 0.07

a T T T

day1RQ day3RQ day7RQ
Day
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A8 11-B) HESA S2E T ZEAs HIAGEMW FHEE REEQ 70%01d SEE

)(Changes in RQ in appropriately supplied group)

Mean energy intake (Day4~6)/measured REE(day3)>70%

2 p=0.011
o | o p0680 [ . [ p=0.002 ||
g | i
&~ |
| 3 0.72 £ 0.05
bal- 000 0.67  0.03 |
I I I
day1RQ day3RQ day7RQ
Day

(H4) ™t @& 320 ME =g5Ao B3t HWEA(Comparison of changes in RQ value

according to the supply of calories from ICU day 4 to day 6)

Mean Energy intake (day4-6) / Mean energy intake (day4-6) / measured
measured REE (day3) <70% (n=15) REE (day3) > 70% (n=18)
Dayl RQ 0.70 £ 0.08 0.67+0.05
Day 3 RQ 0.67 £0.07 0.67+0.03
Day 7 RQ 0.71 £0.08 0.72 +0.05
p-value 0.370 0.002

REE; Resting energy expenditure, RQ; Respiratory quotient

- HZ 1SS 3YUN UM FYSHYS SO SE REEYUS V02 4URE 6 LK
axtolZl A% BIE WF L0 70% OISR FL, 2F 8L 70% 04 I3

BF2 TEOtRALE
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557 B33E SYE
sEA%IH SIS

g a Rl 70%0/% ZFE

(0.67 + 0.03 > 0.72 £ 0.05, p=0.002).

p-value 2| &

YAISHRALE.

o

o
T

ANOVA
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