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Kirkpatrick et al Low- and very-low-carbohydrate diets 691
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Table 1  Diet classification based on amount of TDE and grams per day from CHO?%#*

Diet description Ketogenic Calories/d CHO % TDE Protein % TDE Fat % TDE
VLCHF/KD Yes =>1000 <10* (<<20-50 g/d) ~10% TDE (1.2-1.5 g/kg) 70-80% TDE
Low-CHO No =>1000 10-251 (38-97 a/d) 10-30% TDE 25-45% TDE
Moderate-CHO No >1000 26-441 (98-168 g/d) 10-30% TDE 25-35% TDE
High-CHO No >1000 45-6h1 (160-244 a/d) 10-30% TDF 25-35% TDE
Very-high-CHO Ni 25-35% TDE
VLCalDt Vari Varies
Classic KD Ye 90

CHO, carbohydrate; VLCHF/KD, very-low-CHO, high-fat ketogenic diet; VLCalD, very-low-calorie diet; PSMF, protein sparing modified fast; TDE, total
daily energy.

*Typically the amount of CHO required to induce ketosis in most people.*

tBased on 1500 calories/d, an energy intake considered hypocaloric for most individuals.

$VLCalDs vary in macronutrient composition—some may be ketogenic if CHO content is low enough; others may not be if CHO content is >50 g/d. The
PSMF is a subset of VLCalDs and is typically higher in protein to spare LBM with a macronutrient composition of <20 to 50 g CHO/d, 1.2 to 1.5 g/kg
protein/d, and <10 to 15% TDE fat.
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Low carbohydrate versus balanced diets in overweight and obese adults
with type 2 diabetes for weight loss (kg) at 1-2 years.

Blix/K{ESHEPNEARBEHBEMEHD2TRA - BENTE (T AL-2F)

Low CHO Balanced Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% CI IV, Random, 35% CI
2.2.1 High fat variant
Guldbrand 2012 89.4 22 30 959 21 31 6.9% -6.50[-17.30,4.30] ¢
Subtotal (95% Cl) 30 3 6.9% -6.50[-17.30, 4.30]

Heterogeneity: Not applicable
Test for overall effect: Z=1.18 (P = 0.24)

2.2.2 High protein variant

Brinkworth 2004 924 18.31 19 891 1744 19 6.3%  3.30[-8.07, 14.67] ¢ - »
Krebs 2012 995 172 144 959 171 150 32.8% 3.60 [-0.32, 7.52] .

Larsen 2011 223 55 53 -217 55 48 54.0% -0.06 [-2.23, 2.11]

Subtotal (95% CI) 216 215 93.1% 1.30 [-1.37, 3.96]

Heterogeneity: Tau? = 1.72; Chi#=2.74, df =2 (P = 0.25); B = 27%
Test for overall effect: £=0.95 (P = 0.34)

Total (95% CI) 246 246 100.0% 0.91 [-2.08, 3.89]
Heterogeneity: Tau? = 3.07; Chiz=4.48, df =3 (P=0.21); E=33% _L _52 b é i
Test for overall effect: Z=0.59 (P = 0.565) Favours Low CHO Favours Balanced

Test for subaroup differences: Chi? = 1.89, df = 1 (P =0.17), 12 = 47.0%

Figure 6. Forest plot of low carbohydrate versus balanced diets in overweight and obese adults with type 2 diabetes for weight
loss (kg) at 1-2 years.
doi:10.1371/journal.pone.0100652.g006

Naude CE et al., 2014
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Study Favour LC Favour LF Mean sbp
i
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Bazzano, 2014 :-o- 0-02 0-79
i
Brehm, 2003 —_— | -0 222
i
1
Brinkworth, 2009 . -0-3  0:01
|
I
Dansinger, 2005 +—.— 0-10 2-33
|
Gardner, 2007 - -010 0.7
|
Lim, 2010 B 01 03
|
I
Morgan, 2008 —t— -029 222
|
Summary WMD
I
Heterogenity P = 0-000, 12 = 91-5% |
i
1
1 | | | I | |
-8 -6 -4 -2 0 2 6
A Glucose (mmol/ly
(i) LC
Study Favour LC Favour LF Mean sD
i
1
Bazzano, 2014 =———— H -2-00 7-29
i
Brehm, 2003 i —_— 25 24
|
1
Brinkworth, 2009 -Io- -34 06
i
Dansinger, 2005 : -23 90
i
Gardner, 2007 —_— 18 48
|
1
Lim, 2010 ; 1.5 4.4
1
1
Morgan, 2008 —_— -3-07 24
1
Summary WMD <::>
1
Heterogeneity P= 0000, /2 = 87-5% '
i
L L ! : L !
—6 -4 —2 0 2 6

A Insulin (mU/1)

LF Mean

Mean sbD % Weight  difference 95% ClI
—0-10 0-54 19-52 012 -0-10,0-34
-3-6 216 4-44 -5-40 -6-73,-4-07
-0-3 001 21-55 0-00 -0-00, 0-00
—0-45 2-39 6-44 0-55 -0-48, 1-58
0-04 04 2013 -0-14 -0-32, 0-04
0-3 06 18-96 -0-20 -0-45, 0-05
—043 2:16 8-96 0-14 -0-66, 0-94
100-00 -0-23 -0-55, 0-08

LF Mean

Mean sp % Weight difference 95% ClI
3:49 717 12-37 -5-49 -7-82,-3-16

-55 23 15-93 3-00 158,442

-33 05 19.07 -0-10 -0-36, 0-16

-59 80 7-95 360 -0-13,7-33
02 38 16-16 -1-60 -2-96,-0-24

05 55 11.28 1-00 -1-63,3:63

-2.87 33 17-25 -0-20 -1-25,0-85

100-00 -0-11 -1-49,1-26
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(b) 1& HE z LF Mean
Study Favour LC Favour LF I 8D Mean sD % Weight difference 95% CI
T
Bazzano, 2014 —E—.— -0-23 0-49 -0-07 048 13-63 -0-16 -0-32,-0-00
Brehm, 2003 < - i -0:39 0-93 0-20 0-80 3-64 -0-59 -1.11,-0.07
1
Brinkworth, 2009 .- i -0-58 0-11 -0-22 011 17-90 =036 -0-41,-0-31
Dansinger, 2005 : - -0-02 1-32 0-12 0-60 4-62 -0-14 -0-59,0-31
Foster, 2003 - i -0-42 0-93 -0-02 0-80 4-97 -0-40 -0-83,0-03
1
Foster, 2010 i —_— -014 0-76 -0-16 079  12:83 002 -0-15,0-19
Gardner, 2007 —E—.—- -0-33 0-67 -0-17 052 1214 -0-16 -0-35,003
Lim, 2010 .i -0-20 0-70 0-10 0-90 5-01 -0-30 -0-73,0-13
I
Morgan, 2008 —.—i— -0-64 093 -0-28 0-80 74 -0-36 -0-68, -0-04
Shai, 2008 —I-— -0-27 0-93 -0-03 0-80 10-27 -0-24 -0-47,-0-01
Yancy, 2004 _.—i- -0-84 0-93 -0-31 0-80 7-57 -0-53 -0-84,-0-22
Summary WMD <> 100-00 -026 -0-37,-0-15
1
Heterogenity P = 0:002, /2 = 63-8% '
| | L1 | | | |

08 -06 -04 -02 0 02 04 06 08 TG : EE&H;EEE

ATAG (mmol/l)

) Lc LF Mean

Study Favour LC Favour LF Mean sb Mean sbD % Weight difference 95% ClI
I

Bazzano, 2014 L 005 068 003 2.03 20-01 002 -0-47,0-51

Brinkworth, 2009 —%— 070 020 010 0-10 3217 060 052,068

Dansinger, 2005 — -0-21 080 -0-56 067 25-61 035  0-03,067
i

Lim, 2010 -~ i —0-40 0-80 -0-30 0-80 2221 010 —0-52,0-32
|

Summary WND -] i 100-00 026 —0-09, 0-62

Heterogenity P= 0-001, 12=82-0%

T ey e ] | C . A2 AE A EEREEEA

A Total cholesterol (mmol/l)
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