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CONTEXT STUDY DESIGN

- Indirect Calorimetry = Reference technique for studying the energy metabolism in clinical

research Day, Day,
- Reference system: DELTATRAC Il ®(GE Health Care) Recruitment A 1Q ba, D eba, D
- Problem : Reference system has been discontinued — Many indirect calorimeters in the : v v
market Day., Day Meal 700 kcal Meal 700 kcal
= Need for a reliable system to replace the DELTATRAC Il — Choice focused on the ) ° A A
QUARK RMR (COSMED) (system for measurement of VO2 and VCO?2 identical to the Q = Quark RMR ARM 2 i i
DELTATRAC 1I®) D = Deltatrac ll® ; :
= Need for a validation of its accuracy and its reliability in the measurement of Day;, DQD Q Day,: DQD Q
energy expenditure at rest or after a test meal in healthy subjects and obese in order to
guarantee its effectiveness in clinical research. ]

Food Survey
Monitoring of physical activity

METHODOLOGY Figure 1 : Design of the study

- 30 Subjects divided by BMI category in 3 groups of 10 subjects of normal weight — 10 Bioimpedence NI .
rweight subjects — 10 ob bject ratio : %5 aadiSioht
overweignt subjects obese subjects (sex 10: /2
Resting Indirect Dynamic Indirect
H A A o i Calorimet:
-Randomised, cross study over two consecutive days in two stages : Calorimetiy - v il l
7h30 19h30 7h30. $h 8h30 9h15 10h 10h45  11h30 12h45  12h55 13h35 13h45  14h35
> Measurement of resting energy expenditure in standardized conditions during 3 periods | I [ ] | | | I | ] | ] [ >
of 45 minutes alternatlng calorlmete(s (Standardised meal {he night before — Controllec'l phys:ca'l activity (Pedometer — o I, S Rest  Sequence path Q-D-Q or D-Q-D Meal Sequence path D or Q
Baecke Score) — Fasting for 12 hours — Systems calibrated before each series of measures — Standardised environment (T°C and and physical activity depending on the day of testing Depending on the day of testing
humidity)) andndomization R and randomization
est
- - »
- Measurement of the resting energy expenditure after a test meal of 700 kcal for 3 hours Food Survey v
with the same calorimeter — (44g of proteins (32%), 27g of fats (19%), 68 g of carbohydrate (49%)) Figure 2 : Typical day of the metabolic exploration
Baseline 350 V€02 Correlation o Bland and Altman VCO2
s
E a0 o g 30 4 . . .
£ s
Normal Weight Overweight Obese E % 20 4 N * -
Unit 18<BMI<25 25 <BMI < 30 30 <BMI < 35 = 250 © 10 4 -3 - - -
= = - o . *% o ., . -
Men Women Men Women Men Women 8 e o . ® ees® *
Staff 5 5 5 5 5 5 £ 200 55 100 150 0;”: 20 "%, 250 300 350
Age yrs 268 + 49 374 + 134 292 + 101 304 = 99 394 = 55 350 + 49 8 — R P aIE -10 ' N SRE VORI - .
Weight kg 688 * 98 59,3 £ 57 949 * 104 730 = 7.2 959 * 3.8 823 + 11,6 § 150 - Y ’ RZ'OBGLl 3 20 4 ’..' .. PR ©
Height m 1,76 £ 0,04 162 <+ 0,04 1,82 £ 0,08 162 £ 0,06 1,76 + 0,03 1,59 £ 0,09 > * e % @ e & *
BMI kg/m? 221 + 25 228 + 23 286 =+ 1,0 278 = 1,7 311 £ 06 326 + 15 100 g : -
Fat Body Mass kg 136 + 3,1 181 + 31 282 + 6,5 256 + 24 30,7 + 6,0 31,0 + 56 100 150 200 250 300 350 -40 4 .
Lean Body Mass kg 550 + 64 412 + 4.2 655 + 105 46,8 + 49 648 + 58 505 * 56 VCO2 Quark RMR (mL/min) 50 4 Deltatrac Il + Quark RMR Average (mL/min)
Glycemia mM 47 + 04 44 % 0,2 53 = 04 46 = 05 53 % 05 50 % 05
C-Reactive protein mg/L 17 15 15 £ 09 14 = 08 40 * NC 31 % 25 46 t 21 00 VO2 Correlation Bland and Altman VO2
Creatinemia M 83 * 15 73 =7 95 = 16 73 = 10 87 + 18 79 = 10 50 1
TSH muUl/lL 19 + 08 18 + 07 22 *+ 1.2 22 = 17 18 * 1,0 16 + 08 —_ - 40 -
Baecke’s score 141 17 13 £ 30 17+ 26 98 + 33 129 19 124t 17 £ %0 2 .
2 20 * =
No significant differences between the different male/female BMI categories in terms of body composizion, glucose, creatinine, TSH or Baecke Score 5 300 g p . ope e pes -
g2 ] pe o P | °
E 20 48 14 = .02@~ % 255 = 360 350 400
" e . . 3 = 0,8335x + 35,549 EE 3 oS .. *
Evaluation of the correlation and precision of the two calorimeters S o Y OEE Ee cuE e
=0, - A
DELTATRAC Il - QUARK RMR at rest - ; - e
150 40 hd
150 200 250 300 350 400 50 A -
Measurement at rest (3 periods 45 min ) V02 Quark RMR (mL/min) 60 - Deltatrac Il + Quark RMR Average (mL/min)
5 g
Average +/- SD Correlation Average Agreement . - REE Correlation Bland and Altman REE
QUARKRMR  DELTATRACH PYale p value diff. +1- SD limit SRl F o 0 .
S 2400
VCO2 (mL/min) 195 + 39 193 + 36 NS 0929  p<0,0001 2,8 14,2 [26;-31] 0,187  p=0,038 £ 200 -
= . s
V02 (mL/min) 239 + 49 235 + 43 NS 0,947  p<0,0001 43 16 [28;-36] 0,368  p<0,0001 g 2000 100 L PO SR St .
S > @ o - . .
3 1800 Z £ _ e & .2 ’
= o - o el Sl X3 hd
RQ 0,82 + 0,03 0,82 +0,03 NS 0296  p=0,002 0,004 0,037 [0,08;-0,07] 0,074 NS g 100 P g F = s e - = S
= 3 100 4 £ "
REE (kcallday) 1670 + 337 1641 +299 NS 0,947  p<0,0001 28,9 £109,5 [190;-248] 0,398  p<0,0001 % 1400 = 4 0*8;36_"0*;373:9 g 1% MRS c. o
- 1200 o 200 . c .
CHO Oxydation . L o
et 95 + 44 96 + 53 NS 0,482  p<0,0001 1,2 +40,8 [83;-80] 1000 w0 -
EAOXydaticn 56 + 23 54 +23 NS 0426  p<0,0001 24 £17,2 [32;-37] 1000 1500 2000 2500 3000 o
(mg/min) RMR Quark RMR (kcal/day) 400 Deltatrac Il + Quark RMR Average (kcallday)

RQ : Important limits to approval-> to be attributed to the utilized methodology (comparison of the calorimeters in different periods and days (see: design of the study)). If one looks at the variability of the measure on the same system DELTATRAC |I® against DELTATRAC Il ® or
QUARK RMR against QUARK RMR, the same limits can be found. The limits to approval are not dependent on variation between systems but to the variability of the subjects in different periods and days

Variation of the energy expenditure during the study

2800 - Kcal/day . ..
_ Energy Expenditure Variation Feirmetel Hises o o )
2600 Postprandial Phase No significant variation in resting energy

2400 - expenditure after taking a test meal in the use

o . TTHWWHTWWHHH { e

1600 .'.'.l' ..l.'.' <€— Meal 700 kcal ."llll <€——— Meal 700 kcal
- >

QUARK RMR Arm 1 DELTATRAC Il Arm 1
QUARK RMR Arm 2 DELTATRAC Il Arm 2

1400 Rest Phase Rest Phase REE : Resting Energy Expenditure
1200 - PPEE : Postprandial Energy Expenditure
B 10 L0 T 0 T e o e e e o e e L e e s e e e e L s e e B L e e e e s st s s s L s s s e e

D1 REE 1 D1 REE2 D1 REE3 D1 PPEE H1a H3 D2 REE 1 D2 REE2 D2 REE3 D2 PPEE H1a H3

Variation of the food thermogenesis in function of the used calorimeter

TEF — Normal Weight ~+—DELTATRAC Il TEF - Overweight SRR TEF - Obese C=CEARRE] TEF variation (%)

0,45 = QUARK RMR 045 —=— QUARK RMR 045 —=— QUARK RMR . .

04 04 04 Normal Weight Overweight
035 )

o E i DELTATRAC I 4,91 +1,86 5,36 + 1,41 4,45 £1,46 4,95 + 2,53 NS
0,25 0,25 025

02 02 02 QUARK RMR 4,88 +£1,99 5,01 £1,05 4,53 +2,67 5,13 £1,99 NS
0,15 0,15 0,15

0 @il @ TEF (%) = (2(PPEE-REE)) x Number of measurement)/Energy uptake of meals consumed in 15 min)x100
0,05 0,05 0,05

04 0d 04 WithTEF : Thermic Effect of Food
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 o 20 40 60 80 100 120 140 160 180
Time (min) Time (min) Time(min)

Differences, in terms of energy expenditure, after making a meal of 700 kcal and 3 hours of measurements, no significant between the measurement obtained with the QUARK RMR and the DELTATRAC II® regardless of the considered BMI

category (same results overall)
DISCUSSION CONCLUSION

Measurement of the resting energy expenditure : )
V02, VCO2, RQ, REE bohidrat d fat oxidati ignificantl lated and lidated for the Bland et Alt test ENTE HEED (RIS, LIARLS IR anie
5 5 b , carbonidrate and rat oxidations are signiricantly correlated and are validated Tor the bland € man test. DELTATRAC "® are Strongly correlated and

These different results do not reveal any difference between the two systems for measurements at rest X . )
could be interchanged without risk to generate

Measurement of the postprandial energy expenditure : biased values, making the QUARK RMR a
No significant differences were found between measurement made by QUARK RMR and DELTATRACII® to measure the postprandial system valid for the measurement of resting
SIS RS, energy expenditure or after a test meal of
C—ENTRE DE &ZECHERCHE P ~ - healthy subjects and obese.
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