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Application of high-protein meal replacement to control
body weight: a randomized controlled clinical trial
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Overweight / obesity - global epidemic
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Intervention and treatment of overweight / obese adults
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Su-Hsin Chang, JAMA Surg. 2014:149(3):275-287
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Diet therapy for overweight / obese adults
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Effet of high protein diet on body fat

High Protein Standard Protein Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
=12 Weeks
Belobrajdic 2010 {(27) -6.5 3.6 34 -5.1 3.3 42 6.1% -1.40[-2.99,0.19] -
Campbell 2010 (28) -6.6 1.8 13 -6.9 2.3 15 6.7% 0.30[-1.22,1.82] [
Farnswaorth 2003 - F (11) -6.6 6.4 21 -71 9.2 22 0.7% 0.50[-4.22,65.22]
Farnsworth 2003 - M {11) -9 7 7 -7.6 8.2 7 0.2% -1.40[-9.44,6.64]) ¢
Lasker 2008 (37) -6 3 25 -4 4 2.5 25 66% -160[-3.13,-0.07] —_—]
Layman 2009 (39) -5.6 29 52 -4.6 2.1 51 16.2% -1.00[-1.98,-0.02] —
Leidy 2007 (10) -6.6 1.8 21 -6.6 3 25 7.8% 0.00[-1.41,1.41] I T
Luscombe 2003 (23) -7.06 2.69 17 -6.49 3.21 19 41% -057[-2.50,1.36] —_—
Noakes 2005 (8) -5.7 2.2 o8 -4.5 3.5 48 11.5% -1.20[-2.36,-0.04] ——
Treyzon 2008 {(42) -1.65 418 44 -0.64 506 41 3.9%  -1.01 [-2.99, 0.97] —_——1
WWycherley 2010 (43) -71 4 12 -6.5 Sk 16 1.8% -0.60[-3.50, 2.30]
Subtotal (95% CI) 298 311 65.7% -0.83[-1.31, -0.34) <
Heterogeneity: Chi*=5.88,df=10(P=0.82);, F= 0%
Test for overall effect: Z= 3.35 (P = 0.0008)
<12 Weeks

Baba 1999 (12) -7 2.4 7 -6.3 0.5 6 46% -080[2.62 1.02] —_—
Johnston 2004 (32) -2.46 1.79 g9 -3.03 1.65 7 5.4% 0.57 [-1.12, 2.26] e
Kasim-Karakas 2009 (33) =31 3 11 -0.5 2.2 13 3.4% -260[-4.74,-0.46)
Labayen 2003 (36) -7.9 2.7 6 -4.2 1.6 5 2.3% -3.70[-6.28,-1.12]
Layman 2003 (9) -5.6 1.8 12 -4.74 2.25 12 58% -086[-2.49, 0.77] ——
Parker 2002 (24) -4.78 255 26 -3.59 2.59 28 8.2% -1.19[-2.56,0.18] A —
Torbay 2002 (41) -6.4 1.9 7 -6.5 1.6 7 46% 0.10[-1.74,1.94] T
Subtotal (95% CI) 78 78 34.3% -0.94[-1.61, -0.27] <
Heterogeneity: Chi*=11.17, df=6 (P =0.08);, IF= 46%
Test for overall effect: Z= 2.75 (P = 0.006)
Total (95% CI) 376 389 100.0% -0.87 [-1.26, -0.48] S

Heterogeneity: Chi*=17.13,df=17 (P=0.45), F=1%
Test for overall effect: Z=4.33 (P < 0.0001)

Test for subdgroup differences: Chi*=0.07, df =1 {(P=0.79), F=0%

s 'S

-4 -2 0 2 4
Favors High Protein Favors Standard Protein

Thomas P Wycherley etc. Effects of energy-restricted high-protein, low-fat compared with standard-protein, low-fat diets: a meta-analysis of randomized
controlled trials. AJCN 2012, 96(6)DOI: 10.3945/ajcn.112.04432
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effect of high protein diet on energy expenditure

High Protein Standard Protein Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight N, Random, 95% CI N, Random, 95% CI
>=12 Weeks
Luscombe 2003 (23) -650 705 17 -780 2.9 19 35.8% 130.00 [-205.13, 465.13] — .
Subtotal (95% CI) 17 19 35.8% 130.00 [-205.13, 465.13]) -l

Heterogeneity: Not applicable
Test for overall effect: Z=0.76 (P = 0.45)

<12 Weeks
Baba 1999 (12) -554 565 7
Johnston 2004 (32) -81.84 861.44 g9
Torbay 2002 (41) -385 639 7
Subtotal (95% CI) 23

Heterogeneity: Tau®*= 127297.22, Chir=353,df=2{(P=017),F=43%

Test for overall effect: Z= 2.70 (P = 0.007)

Total (95% CI) 40

Heterogeneity: Tau*= 173785.39, Chi*=8.33,df= 3 (P = 0.04), I =64%

Test for overall effect: Z= 2.21 (P = 0.03)

1,606 867 6 21.1% 1052.00([241.79,1862.21] -
-482.96 2.09 7 28.4%  401.12[-161.68, 963.92] -
-1,835 1,356 7 114.7% 1450.00 [339.53, 2560.47] - >
20 64.2% 838.00[228.83, 1447.17] —eatlle—
39 100.0% 595.50 [66.95, 1124.05] ~catll—

-1000 -500 O 500 1000
Favors Standard Protein Favors High Protein

Test for subaroup differences: Chi*=3.98, df=1 (P=0.059),. F=74.9%

Thomas P Wycherley etc. Effects of energy-restricted high-protein, low-fat compared with standard-protein, low-fat diets: a meta-analysis of randomized
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The effect of meal replacement on weight loss

Table 1 Studies using commercial meal replacements for weight loss

Studies with control Number Duration Weight loss (kg) Compliance Dropouts Distinctive features

group measures

Table 2 Studies using commercial meal replacements with no comparison group

Other studies — with Number Duration Weight loss (kg) Compliance measures Dropouts Distinctive features
no comparison group
Heber et al. (5) 301 3 months 6.4 (female) Not reported 28 Weight every 1-2 weeks
8.5 (male) Compensation $25 per week
238 continued 35 non-compliers 12—-116'weeks 1 kg regain 94 Not stated if MR also supplied
excluded from long-term study maintenance phase
Flechtner-Mors et al. (7) 75 4 years follow-up of subjects 7.6 in original MR Not reported 25 from original 1 MR and 1 snack MR per day
from Ditschuneit ef al. (6) 4.9 in original C' study supplied
Bowerman et al. (3) 252 referrals 3 months 4.2 (female) Ongoing telephone 96 Initial physician visit, telephone
166 self-selected MR = 1 per day 2.7 (male) support from dietitian dietary counselling by dietitian.
6 months 8.6 (female) Self-selected MR or C
7.0 (male) 36 Combined data reported
Winick et al. (8) 492 3 months 7.3 Not reported 112 MR provided for 2 meals/day and

12 snacks/week

MR, meal replacement; C, Conventional.

TP<0.01.
(3) physician visits + MR
Quinn Rothacker (14) 158 subjects 5 years 5.8 (male) +6.7 (male) Not reported 24 MR provided
388 (community 4.2 (female) +6.5 (female) Control data collected from local clinics after
controls)

completion of study for cases

MR, meal replacement; C, conventional. *NS, not significant; P =0.01.

J. B. Keogh P. M. Clifton. The role of meal replacements in obesity treatment. Obesity Reviews 2005,6(3):229-34
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High-protein Meal Replacement on Chinese overweight/obese subjects with

hypertriglyceridemia—Clinical Trial
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metabolic rate, BMR)
« BMR=370+21.6 X

ST —/E=

Nutrition intervention energy
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Nutritional intervention protein
- 5EHH:DPI=LBM(kg) x2.2(g)
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Re-visits
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3RMEGIIREIT ANER S 7 FIARN &=
pETHAFN12EA T iEiieE (I B B AZEHINE )
ZBETR: LIRS ERRPAHREBMI. Fat%3zit, MmAs (TG,
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Data processing

« SAS59.1.3
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Demographic distribution of subjects

AL,

SP HP
B
BH 18(36.00%) 26( 50.98%)
T 32(64.00%) 25(49.02%)
FRi&
3 47(94.00%) 50(98.04%)
Hitb & 3(6.00%) 1(1.96%)
ISHG
= 39(78.00%) 44(88.00%)
= 11(22.00%) 6(12.00%)
FiR (%)
(Mean +SD) 42.10+10.67 41.98+10.07
Min, Max 26,64 19,58
S&=(cm)
(Mean £SD) 165.48+8.88 167.77+8.10
Min, Max 152.7,190 153,186
Al Rik. RIEER. FRRTI B S ERBYERITF




basellne levels of Research Indlcators

InH SP HP

HilH=Fg (mmol/L) 2.58+0.69 2.48+1.03
,L,\HEIIE; (mmol/L) 5.22+0.99 5.26+0.95

ZEAEER (mmol/L) 1.21+£0.30 1.23+£0.26
{EE{;Z}JEHEEE(mmoI/L) 3.08+0.82 3.12+0.64
RS IMAE(mmol/L) 5.14+0.46 5.22+0.56
FigfREZ=(mmol/L) 14.45+5.46 13.20+£7.65
ALT(U/L) 28.99+15.85 32.83+20.38
AST(U/L) 23.42+9.64 22.05+7.83
TB(umol/L) 11.57+4.37 10.37+3.84
DB(umol/L) 3.52+1.52 3.26+1.25
TP(g/L) 74.21+4.64 73.63+3.51
CRE(umol/L) 67.06+14.01 68.94+12.76
BUN(mmol/L) 4.78+1.05 496+1.01
UA(umol/L) 331.36+102.52 341.12+£81.10
K& (kg) 79.24+12.32 80.89+11.68
BMI(kg/m2) 28.80+2.36 28.66+2.46
FEREE (cm) 93.63+8.15 94.07+7.58
B[ (cm) 103.13+7.02 104.23+6.16
FEELL 0.95+0.05 0.96+0.04

S e AR KT =D
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Result-change of weight

T
SP HP
4w -0.88+2.85*** -1.5041.37%*
8w -1.6542.76** -2.2242.13%%
12w -2.043.51% -2.8242.30***

Fr A 1IEFRAXESDER R, HP5SPIRE &9 H A E T %,

“otp<0.001, FLAIRIG R 5
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‘Result-change of weight

I  4w-baseline

I 8w-baseline

" 12w-baseline

HP 5 SPIE 15 AR T, ***P<0.001, FAEFEER
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Result-BMI
Body mass index
SP HP

4w -0.34+1.04** -0.55+0.46***
8w -0.62+0.95*** -0.82+0.70***
12w -0.75+1.20*** -1.05+0.81***
% change at 4w -1.17+£3.57 -1.95+1.62
% change at 8w -2.13+3.35 -2.88+2.49
% change at 12w -2.5814.22 -3.69+2.83

Fr B fEfRAx = Sd&R R, HPESPREZLIWHBHAE T, **P<0.01, ***P<0.001, MAEBEXER
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Changes of waist-hip ratio and body fat

Waist-hip ratio Total body fat
SP HP SP HP
% of 4W -0.091+4.52 -1.59+3.21*** -0.75£12.30 -3.00+7.88*
% of 8W -0.7214.07 -2.27+3.31*** -2.47+12.88 -5.95+11.03***
% of 12W -1.05+4.18 -2.7143.28*** -4.44412.03* -7.45+10.50***

A5F. S5EZ4EE, HPABEZEER(P=0.001), SPHT, RABLER

8F: 5E%Z&MELL, HPABEZEER(P<0.0001), SPHF, MAEBER(P<0.05)

12[8: S5EZHEL, HPEBEZEZEZER(P<0.0001), SPEHEF, MARBZER(P<0.05)

*P<0.05, ***P<0.001 compared with baseline.

fKAg: HPZH4, 8. 12ALLELZISHEIHE T, SPAE12BENKEZIBEE T, 12ANRATLTEEER
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Body fat percentage (%) Fat Free Mass

SP HP SP HP
4w -0.08+£2.52** -0.57+1.37 -0.47+1.68 -0.62+1.11%**
8w -0.36£2.63*** -1.2541.90 -0.79£1.75* -0.62+1.37*
12w -0.87£2.46*** -1.51+1.85* -0.65%1.99* -0.83+1.38***

FrESinAEx £Sd%R, HPSSPHERESR, *P<0.05, **P<0.01, ***P<0.001, SELLH
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TG, TC,LDL
Triglyceride Total cholesterol LDL
SP HP SP HP SP HP
Baseline 2.60+2.67 2.18+1.18 5.1940.98 5.03%0.78 3.16+0.82 3.11+0.75
4 week 2.03+1.28 1.77%0.82 5.02%0.99 4.80+0.81 3.09%0.76 2.94+0.79
12 week 1.92+0.79 1.86+0.83 5.05+1.02 4.86+0.76 3.14+0.81 2.98+0.60

TG: HPEFISPAHTES. 12BREZRIIBGIAE N, (BHBTLER
TC&LDL: HPHEE4, 12RARKELZIBE N, SPEEL, HELER
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Result-Liver function

Bk
43

12

ALT AST B DB
SP HP SP HP SP HP SP HP
18.4218.48 19.20+£11.52 22.71+6.20 21.84+7.06 9.82+4.18 9.88+2.91 3.18+1.22 3.29+1.11
15.84+7.68 15.84+8.11 21.0916.43 20.27+6.02 10.11+4.12 9.69+3.88 3.32+1.39 3.2611.36
16.89+10.08 15.6317.42 21.04+6.39 18.6714.64 9.74+3.69 9.72+4.13 3.08+1.05 3.20+1.33

ALT, AST, TBIL. DBIL: HPZBFf0SPZHE4.

=, BRELER

12 S22,

IFCERE T



Result-Kldney function

% IIZIjJ

CRE BUN UA
SP HP SP HP SP HP
62.76+15.02 65.39+11.33 4.45+1.31 5.00+1.01 325.62+87.16 326.12+88.31
64.60+14.01 65.57+11.75 4.42+0.94 5.04+1.18 321.51+101.19 294.76+106.57
64.91+13.88 68.08+11.94 4.51+0.93 5.23+1.24 315.71+86.77 307.1594.70

Cr. Urea. UA: HPZEFISPZETE4. 12EARSELZAELL,

TER

IWFTREFE, HE
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