Tolerable Upper Intake Level for dietary sugars

e = Beverages
Majid et al, 20123 31 232 0.84 [ 0.67: 3.97] 1 0 = 8.00 M GP
Lowndes et al, 2014a 15 -3.20 3.44 [-10.04; 3.44] 0 2 —_— 10.00 MF ow/oB
Campos et al, 2015 13 0.00 362 [-7.10; 7.10] 0 0 — 18.00 MF Ow/CB
Hollis et al, 2009 25 1.55 221 [-2.78; 5.88] ] 2 I e 18.00 MF ow
Masersk et sl, 2012* 14 232 264 [-2.86; 7.50] 0 0 —_—1T 18.00 MF Oow/OB
Hernandez-Cordero et al, 2014 120 -1.90 0.20 [-2.49;-1.31] 0 0 20.00 F ow/oB
Lowndes et al, 2014b* 55 -0.20 1.59 [-3.32; 2.92) 0 0 2200 MF BMI<25
Random effects model (r ) 0.16 [-1.69; 2.01]
Source = Foods
Gostner et al, 2005 19 1.20 1.92 [-2.46; 5.06] 0 2 —1 & 6.00 MF GP
Hallfrisch et al, 1983a" (NI - HI) 24 2.10 1.03 [ 0.08; 4.12) 1 0 = 15.00 M NI - HI
Reiser et al, 1989a" (normoinsulinemic) 1" 1.93 1.70 [-1.40; 5.27] 0 2 o 20.00 M N-l
Reiser el al.. 1989a" (hyperinsulinemic) 10 0.39 161 [-2.77: 3.55) 0 0 —— 20.00 M H-l
Israel et al, 1983 12 3.00 1.20 [ 0.65: 5.35] 1 0 —— 28.00 M H-l
Israel et al, 1983* 12 7.00 1.80 [ 3.47:10.53] 0 0 —s 28.00 F H-l
Random effects model r = 2.55 [ 1.03; 4.07] e
Source = Mixed
Lewis et al, 2013 123 3.87 1.82 [ 0.27; 7.46] 1 0 10.00 MF ow/cB
Markey et al, 2016 50 0.00 1.18 [-232; 2.32) 0 [ 10.00 MF Non-OB
Smith et al, 1998 1€ -3.87 2e2 [-9.02; 1.29] 0 2 12.00 MF H-TG
Black et al, 2008 12 0.00 1.29 [-273; 273) 0 0 15.00 M BMI<25
Swanson et al, 1992 14 3.09 1.62 [-0.09; 6.28] 0 2 16.60 MF GP
Saris et al, 2000 79 -1.93 1.24 [-4.26; 0.50] 0 0 19.00 MF owioB
Umpleby et al, 2017 (No NAFLD) 14 1.16 1.74 [-2.26; 4.58] 0 2 20.00 M OW/No-NAFLD
Umpleby et al, 2017 (NAFLD) 1 232 1.87 [-1.35; 5.99] 0 2 20.00 M OW/NAFLD
Raben et al, 2002 1 1.18 3.23 [-5.17: 7.49] 0 0 —_— 23.00 MF ow
Werner et al, 1984 12 -4.25 1.41 [-7.02:-1.49] 1 0 —— 24.00 MF Galistones
Random effects model (r = ) 0.10 [-1.61; 1.81] -
Random effects model (r = 0.82) 0.83 [-0.25; 1.91] t
Prediction interval [-3.51; 5.17] p . T - .

e . 2,

Heterogeneity: I* = 77% [88%; 85%), <" = 4.0505, p < 0.01 o - 0 . o

Residual heterogeneity: I* = 88% [47%; 79%], p < 0.01
Random effects model (r = 0.5): 0.54 [-0.52; 1.61)
Random effects model (r = 0.95): 0.88 [-0.24; 1.95)

Black = Parallel Red = Cross-over
r 0.5 =1 -» significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.6c¢2: Stratified by sugars source
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Figure G.6d: Effect of high vs low sugar intake on fasting triglycerides (mg/dL)

Study N Mean Effect se Effect 95% ClI r0.5 r0.99 Sugar diff (E%) Sex Subjects Sugar Source BwWr Duration RoB
Gostner et al, 2005 19 0.70 12.41 [-25.03; 23.63] 0 0 —l— 8.00 MF GP Mix F 0 4 1
Lewis et al, 2012 12 0.00 8.40 [-16.48; 16.48] 0 0 - 10.00 MF Oow/oB Mix Mix 07 -] 1
Lowndes et al, 2014a 15 -9.90 19.55 [-48.22; 28.42] 0 0 10.00 MF Oow/0B Mix B 0 10 2
Black et al, 2006 12 10.40 3.13 [ 4.26; 16.53] 0 0 15.00 M BMI<35 Mix Mix 0.4 L 1
Hallfrisch et al, 1982a* (normeinsulinemic) 12 €.40 11.40 [-15.94; 28.74] 0 2 —_ 15.00 M N Fruct F 5 2
Hallfrisch et al, 19823a" (hyperinsulinemic) 12 €1.80 14.40 [32.58; 90.02] 0 0 | —= 15.00 M Hl Fruct F 5 2
Swanson et al, 1992 14 442 531 [-5.98; 14.83] 0 2 - 16.60 MF GP Fruct Mix 4 1
Reiser et al, 19892" (normoinsulinemic) 1 15.05 598 [ 3.32; 26.77) 1 0 - 20.00 M NI Fruct F 5 2
Reiser el al., 1889a" (hyperinsulinemic) 10 67.26 16.37 [35.17; 99.35) 0 0 —- 20.00 M H-l Fruct F 5 2
Umpleby et al, 2017 (No NAFLD) 14 17.70 8.38 [ 5.19: 20.21] 1 0 - 20.00 M OW/Nc-NAFLD Mix Mix 22 12 2
Umpleby et al, 2017 (NAFLD) 11 2478 12.22 [ 0.82; 48.74] 1 0 = 20.00 M OW/NAFLD Mix Mix 21 12 2
Lowndes et al, 2014b" 55 16.80 8.18 [ 0.76; 32.84] 1 0 [ 22.00 MF BMI<35 Mix B -4.1 10 2
Israel et al, 1983 12 108.00 26.79 [ 55.50; 160.50] 0 0 —_— 28.00 M H-l Mix F -3.8 6 1
Israel et al, 1983 12 22.00 532 [11.58; 32.42] 0 0 - 28.00 F H-l Mix F 02 -} 1
Reiser et al, 1979a" 10 39.00 16.28 [ 6.80; 71.10] 1 0 — 30.00 M GP Mix F -] 2
Reiser et al, 1979a" 9 2200 459 [12.01; 20.99)] 0 0 | | 20.00 F GP Mix F L.} 2
Moser et al, 1986 (OC-users) ] -10.00 8.12 [-21.99; 1.99] 0 2 - 43.00 F oC Mix F -1 4 1
Moser et al, 1988 (No OC-users) ] -1.00 3.93 [-8.70; 6.70] 0 0 43.00 F Non-OC Mix F 1 4 1
->
Majid et al, 2013 31 -17.70 5.51 [-28.51; -6.89)] 0 0 - 8.00 M GP Mix B 4 2
Markey et al, 2018 50 0.89 297 [-4.93; 6.70] 0 0 10.00 MF Non-OB Mix Mix 01 8 1
Smith et al, 1998 16 26.55 2317 [-18.87; 71.97) 0 2 —'—'— 12.00 MF HTG Mix Mix 27 24 2
Huttunen et al, 1976 40 -2.66 8.21 [-18.75; 13.44] 0 0 - 1€.00 MF GP Mix Mix 72 2
Campos et al, 2015 12 -26.55 2267 [-70.98; 17.88] 0 0 —*—f— 18.00 MF owi/oB Mix B 23 12 1
Hollis et al, 2009 25 .77 10.02 [-21.43; 17.89] 0 0 —- 18.00 MF ow Mix B 15 12 1
Maersk et al, 2012 15 53.8 14.42 [25.72; 82.25) 0 0 — 18.00 MF Oowi/CB Mix B 1 24 2
Saris et al, 2000" 79 15.04 8.05 [-0.74; 30.83] 0 0 a 19.00 MF ow/oB Mix Mix 09 24 1
Hemandez-Cordero et al. 2014 120 17.00 226 [12.58; 21.42] 0 0 20.00 F ow/cB Mix B 05 38 2
Raben et al, 2002° 1 29.20 14.50 [ 0.78; 57.63] 1 0 = 23.00 MF ow Mix Mix 26 10 1
Werner et al, 1984 12 20.97 11.60 [ 8.24; 53.71] 1 0 - 24.00 MF Gallstones Mix Mix 1.4 e 2
effe el r= -
Random effects model (r = 0.82) 1459 [ 7.16; 22.02] -
Prediction interval [22.16; 51.35) ; . __I . )

Heterogeneity: I = B1% [73%; 88%), <" = 308.5498, p <0.01
Residual heterogeneity: I = 81% [74%: %], p <0.01

Random effects model {r = 0.5): 10.58 [3.76; 17.4) Black = Parallel Red o
Random effects model (r = 0.99): 18.43 [8.2; 28.68] r0.5 =1 -> significant effect (0.82) becomes non-significant (0.5); r 0.98 = 2 -> non signifi effect (0.82) b ignifi {0.99)

Footnote to Figure G6. * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; CI = confidence interval; E% = energy percentage; F
under Sex = females; F under Source = food; Fruct = fructose; GP = general practitioner; H-I = hyperinsulinemia; H-TG = hyper-triglyceridemic; M = males; MF = males and females; Mix under Sugar =
sugar mixtures; Mix under Source = foods and beverages; N = average sample size per arm; N-I = normo-insulinemia; NAFLD = non-alcoholic fatty liver disease; OB = obese; OC = oral contraceptives;
OW = overweight; r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when
computing the SE of the effect measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.6d1: Stratified by type of diet
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S ce = Beverages
Msjid et al, 2012 31 -17.70 5.51 [-28.51; -6.89] 0 0 8.00 M GP Mix AL . 4 2
Lowndes et al, 2014a 15 -9.90 19.55 [-48.22; 28.42) 0 0 10.00 MF ow/oB Mix Eu 0 10 2
Campos et al, 2015 13 -26.55 2267 [-70.98; 17.88] 0 0 18.00 MF ow/oB Mix AL 23 12 1
Hollis et al, 2009 25 -1.77 10.02 [-21.43; 17.89) 0 0 18.00 MF ow Mix AL 15 12 1
Maersk et al, 2012 15 53.98 14.42 [25.72; 82.25) 0 0 18.00 MF ow/oB Mix AL 1 24 2
Hernandez-Cordero et al, 2014 120 17.00 226 [12.58; 21.42) 0 0 20.00 F ow/oB Mix AL 0.5 38 2
Lowndes et al, 2014b" 55 16.80 8.18 [ 0.76; 22.84] 1 0 2200 MF BMI<35 Mix Eu -4.1 10 2
om eff odel (r 6.10 [-12.43; 24.64)
Source = Foods
Gostner et al, 2005 19 12.41 [-25.03; 23.63) 0 0 €.00 MF GP Mix Eu 0 4 1
Hallfrisch et al, 1982a* (normoinsulinemic) 12 11.40 [-15.94; 28.74] 0 2 15.00 M Nl Fruct Eu 5 2
Hallfrisch et al, 1982a* (hyperinsulinemic) 12 14.40 [2323.58; 90.02] 0 0 15.00 M Hel Fruct Eu 5 2
Reiser et al, 1989a" (normoinsulinemic) 1 598 [ 3.32; 26.77) 1 0 20.00 M N-1 Fruct Eu 5 2
Reiser el al., 1989a" (hyperinsulinemic) 10 16.37 [35.17; 99.35) 0 0 20.00 M H-l Fruct Eu . 5 2
Israel et al, 19823" 12 26.79 [ 55.50; 160.50] 0 0 e — 28.00 M H-l Mix Eu -3.8 (-] 1
Israel et al, 1982* 12 5.32 [11.58; 32.42] 0 0 = 28.00 F H-l Mix Eu 0.2 (-] 1
Reiser et al, 1979a" 10 16.28 [ 6.20; 71.10] 1 0 — 20.00 M GP Mix Eu (-] 2
Reiser et al, 1979a" 9 4.59 [13.01; 20.99] 0 0 = 20.00 F GP Mix Eu (-] 2
Moser et al, 1988 (OC-users) e 6.12 [-21.99; 1.99] 0 2 = 42.00 F oC Mix Eu -1 4 1
Moser et al, 1988 (No OC-users) e 393 [-8.70; &8.70] 0 0 =51 42.00 F Non-OC Mix Eu 1 4 1
) = 0.82) [ 7.54; 42.73] -
Source = Mixed
Lewis et al, 2012 13 0.00 8.40 [-16.46; 16.46] 0 0 10.00 MF ow/oB Mix Eu 0.7 (-] 1
Markey et al, 2016 50 0.89 297 [-4.93; 6.70] 0 0 10.00 MF Non-OB Mix AL 0.1 8 1
Smith et al, 1998 16 26.55 2317 [-18.87; 71.97] 0 2 12.00 MF H-TG Mix AL 27 24 2
Black et al, 2008 13 10.40 3.13 [ 4.26; 16.53] 0 0 15.00 M BMI<35 Mix Eu 0.4 (-] 1
Huttunen et al, 1976 40 -2.68 821 [-18.75; 13.44] 0 0 16.00 MF GP Mix AL . 72 2
Swanson et al, 1992 14 4.42 531 [-5.98; 14.83] 0 2 16.6€0 MF GP Fruct Eu . 4 1
Saris et al, 2000 79 15.04 8.05 [-0.74; 20.83] 0 0 = 19.00 MF ow/oB Mix AL 09 24 1
Umpleby et al, 2017 (No NAFLD) 14 17.70 8.28 [ 5.19: 20.21] 1 0 = 20.00 M OW/No-NAFLD Mix Eu 22 12 2
Umpleby et al, 2017 (NAFLD) 1 2478 1222 [ 0.82; 48.74] 1 0 = 20.00 M OW/NAFLD Mix Eu 21 12 2
Raben et al, 2002 1 29.20 14.50 [ 0.78; 57.63] 1 0 e 22.00 MF ow Mix AL 26 10 1
Werner et al, 1984 12 30.97 11.60 [ 8.24; 53.71) 1 0 —= 2400 MF Gallistones Mix AL 1.4 (-] 2
9.88 [ 3.93; 15.82) *>
Random effects model (r = 0.82) 14.59 [ 7.16; 22.02) -
Prediction interval [-22.16; 51.35] —
Heterogeneity: I° = 81% [73%:; 88%], < = 208.5438, p < 0.01 f T i T 1
Residual heterogeneity: I = 82% [74%; 87%], p <0.01 <100 -0 0 50 100 150
Random effects model (r = 0.5): 10.58 [3.76; 17.4] Black = Parallel Red = Cross-over
Random effects model (r = 0.98): 18.43 [8.2; 28.68) r0.5 =1 -> signil effect (0.82) b ignifi (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.6d2: Stratified by sugars source
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Figure G.7: Randomised controlled trials: effect of fructose vs. glucose on blood lipids

Study N Mean Effect se Effect 95% CI ro5 r0.99
Bantle et sl, 2000 24 3.09 1.18 [ 0.82; 5.37] 1 0
Koh et al, 1988 (NGT) 9 -7.00 360 [-14.08; 0.08] 0 2 —
Koh et al, 1988 (IGT) 9 -2.00 6.96 [-15.64; 11.84) 0 0 ——
Silbernagel et al, 2011 10 9.00 721 [-5.13;23.13] 0 0 N
Angelopoulos et al, 20157 71 -0.40 408 [-8.36; 7.56) 0 0 —-'l'—
Mark et al, 2014 38 1.55 414 [-8.57; 9.66) 0 0 —
Stanhope et al, 2009* 16 26.00 9.99 [ 6.41; 45.59] 1 0 _—
Random effects model 1.56 [-2.97; 6.10] e
Prediction interval [-10.53; 13.65] ——

: 2 T T T T T T 1
Heterogeneity: /” = 53% [4%; 82%), < = 18.7825, p = 0.02
Random effects model (r = 0.5): 2.4 [-2.21; 7) 20 410 0 10 20 30 40 50
Random effects model (r = 0.99): 1.78 [-8.24; 9.9) Black = Parallel Red = Cross-over

r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.7a: Effect of fructose vs glucose on total cholesterol (mg/dL)
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Study N Mean Effect se Effect 95% CI ro5 r0.99
Diet = Isocaloric with neutral energy balance

Bantle et al, 2000 24 0.00 0.93 [-1.82; 1.82] 0 ']
Koh et al, 1988 (NGT) 9 -4.00 331 [-10.49; 2.49) 0 2

Koh et al, 1988 (IGT) 9 -2.00 577 [-13.21; 9.31] ] 0

Random eff

[-2.88

Diet = Isocaloric with positive energy balance
Silbernagel et al, 2011 10 9.00 721 [-5.13; 23.13] 0 0

R mode 9.00 [-5.13; 2

Diet = Ad libitum

Angelopoulos et al, 2015* 71 -1.80 3.50 [-8.68; 5.06] 0 0
Mark et al, 2014 38 1.16 3.79 [-8.27; 8.59] 0 0

Stanhope et al, 2009° 16 15.20 7.44 [ 0.72; 29.88) 1 0

Random effects mod 2.60 [-4.96; 10.16

Random effects model -0.03 [-1.64; 1.59]
Prediction interval [-2.15; 2.09]

: 2 r T T T T T 1
Heterogeneity: I” = 22% [0%:; 65%), < <0.0001, p =0.28
Random effects model (r = 0.5): 0.2 [-2.48; 2.88] 2 -0 0 10 20 30 40
Random effects model (r = 0.99): 0.22 [-4.76; 5.22] Black = Parallel Red = Cross-over

r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.7b: Effect of fructose vs glucose on LDL-cholesterol (mg/dL)
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Study N Mean Effect se Effect

Diet = Isocaloric with neutral energ

0.00 0.70

Bantle et al, 2000

Koh et al, 1988 (NGT) -2.00 212
Koh et al, 1988 (IGT) 1.00 2.40
Rando node 0.20

Diet = Isocaloric with positive energy balance

Silbernagel et al, 2011 10 -2.00 1.41
Randon mode 2.00

Diet = Ad libitum

Angelopoulos et al, 2015 71 0.58 1.31
Mark et al, 2014 36 -1.55 1.57
Stanhope et al, 2009 16 3.00 223
Rand 0.31

Random effects model -0.29

Prediction interval

Heterogeneity: I = 12% [0%: 74%], = < 0.0001, p =0.34
Random effects model (r = 0.5): -0.59 [-1.92; 0.73)
Random effects model (r = 0.55): -0.18 [-2.04; 1.72]

Figure G.7c: Effect of fructose vs glucose on HDL-cholesterol (mg/dL)
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r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)
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Study N Mean Effect se Effect 95% CI ros r0.99 Fru-Glu (E%) Sex Subjects Source Bw* Weeks RoB
Bantle et al, 2000 12 26.55 3.19 [ 20.31; 32.79) 0 0 ‘ - 14 M BMI<32 Mix -] 1
Bantle et al, 2000 12 -3.54 3.19 [ -9.78; 2.70) 0 2 "I' 14 F BMI<32 Mix 6 1
Koh et al, 1888 (NGT) 9 2.00 5.18 [ 8.15; 12.15) 0 0 - 15 MF NGT Mix - 2
Koh et al, 1988 (IGT) 9 -19.00 8.42 [-35.51; -2.49] 1 0 —'—I 15 MF IGT Mix 4 2
Silbernagel et al, 2011 10 35.00 1487 [ 5.86;84.14] 0 0 _— 22 MF BMI<35 B -1.5 N 1
- —atfli—
Angelopoules et al, 2015° ral 294 8.24 [ 9.29;15.17] 0 2 - 9 MF BMI<35 B 0.1 10 1
Mark et al, 2014 8 15.93 7.90 | 0.44;31.42) 1 0 [ 18 F ow/0B B 0.4 - 1
Jinetal, 2014 10 -49.56 26.51 [-101.51; 2.39] 0 2 -_— 20 MF NAFLD B 0.2 4 1
Stanhope et al, 2009 16 -4.00 1473 [-32.86; 24.86] 0 0 —_— 25 MF ow/OB B 0.2 8 2

Random effects model 425 [ -7.68;16.17]

Prediction interval [-35.31; 43.81] L
Heterogensity: I = 88% [80%; 33%], < = 242.8384, p < 0.01 b ! ! .
Random effects model (r = 0.5): 8.05 [-9.08; 21.18) -100 50 0 50

Random effects model (r = 0.99): 2.63 [-13.23; 18.5] Black = Parallel Red = Cross-over
r0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Footnote to Figure G7. * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; Cl = confidence interval; E% = energy percentage; F under Sex = females;
F under Source = food; Fru = fructose; Glu = glucose; HDL = high-density lipoprotein; IGT = impaired glucose tolerance; LDL = low-density lipoprotein; M = males; MF = males and females; Mix = foods and beverages; N =
average sample size per arm; NAFLD = non-alcoholic fatty liver disease; NGT = normal glucose concentration; OB = obese; OW = overweight; r05 and r099 = change in the significance of the effect (0 = no change; 1 = change)
when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when computing the SE of the effect measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.7d: Effect of fructose vs glucose on fasting triglycerides (mg/dL)
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Figure G.8: Randomised controlled trials: effect of high vs. low sugar intake on blood pressure

Figure G.8a: Effect of high vs low sugar intake on systolic blood pressure (mmHg)

Study N Mean Effect se Effect 95% CI ro5 r0.99 Sugar diff (E%)
Lewis et al, 2012 13 420 221 [-0.04; 8.84] 0 2 — 10

Black et al, 2008 13 -3.00 1.80 [-8.53; 0.53] 0 2 —_— =T 15
Hallfrisch et al, 1983a" (normoinsulinemic) 12 -3.00 202 [-8.97. 0.97] 0 2 — T 15
Hallfrisch et al, 1982a" (hyperinsulinemic) 12 2.00 202 [-6.97; 0.97) 0 2 | 15
Lowndes et al, 2014b" 55 490 127 [2.42; 7.28) 0 0 — 22

Israel et al, 1983 24 2.00 1.60 [-1.14; 5.14] 0 2 T 28
Markey et al, 2018 50 1.00 0.98 [0.91; 2.91) 0 2 e 10
Campos et al, 2015 13 3.50 3.26 [-2.89; 9.89] 0 2 B e — 18
Maersk et al, 2012 14 7.10 276 [1.70: 12.50] 1 0 _— 18
Hernandez-Cordero et al, 2014 120 -1.40 0.29 [-1.97; -0.83] 0 0 20
Raben et al, 2002° 20 6.90 241 [2.17;11.63] 0 0 —_— 23
Random effects model (r = 0.82) 1.47 [0.75; 3.68] bt

Prediction interval [6.26; 9.19] O —

Heterogeneity: I* = 83% [72%; 90%), <* = 10.3914, p <0.01 ! : ! L

Residual haterogensity: I = 83% [70%; S0%], p < 0.01 5 N 5 10 15

Random effects model (r = 0.5): 1.48 [-1.08; 3.98] Blick=Paiallél Rad = Crois-cver

Random effects model (r = 0.99): 1.43 [-1.12; 3.98] r0.5=1->si 1t effect (0.82) b ignifi (0.5); r 0.99 = 2 -> non significant effect (0.82) becomes significant (0.99)

Figure G.8a1l: Stratified by type of diet
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Figure G.8b: Effect of high vs low sugar intake on diastolic blood pressure (mmHg)
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Figure G.8b2: Stratified by sugars source
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Figure G.9: Randomised controlled trials: effect of fructose vs. glucose on blood pressure
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Footnote to Figure G9. * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; CI = confidence interval; E% = energy percentage; Fru
= fructose; Glu = glucose; IGT = impaired glucose tolerance; MF = males and females; Mix = foods and beverages; N = average sample size per arm; NGT = normal glucose concentration; OB = obese;
OW = overweight; r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when
computing the SE of the effect measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.9b: Effect of fructose vs glucose on diastolic blood pressure (mmHg)
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Figure G.10: Randomised controlled trials: effect of high vs. low sugar intake on uric acid (mg/dL)

Study

Reiser el al., 1889a" (NI - HI)

Lowndes et al, 2014b*
Israel et al, 1982°
Israel et al, 1983
Reiser et al, 1979a"

e el (r=

Diet=A bitum
Huttunen et al, 1976
Campos et al, 2015
Maersk et al, 2012*

Random effects model (r = 0.82)
Prediction interval

12
1

Mean Effect

0.67
-0.05

0.39

Heterogeneity: I* = 59% [11%; 81%], =" = 0.0733, p =0.02
Residual heterogeneity: I = 83% [17%: 84%), p = 0.01

Random effects model (r = 0.5): 0.39 [0.09; 0.69)
Random effects model (r = 0.99): 0.39 [0.09; 0.69)

se Effect

0.18
0.18
0.27
0.19
0.21

025

0.33

Figure G.10a: Stratified by type of diet

95% CI

[0.19;0.89)
[-0.56; 0.16)
[0.28: 1.36)
[-0.04; 0.70)
[0.01:0.81)

[0.19; 1.15)
[0.72; 0.62)
[0.03;1.22)

[0.14; 0.64]
[-0.35; 1.12]

ros

[ e

=)

r0.99

[SEN SR N

o

-
=
—t—
-
——
it
——
——
o=
[
-
—_—
| B E—
-2 0 2 4
Red = Cross-over

Black = Parallel
r 0.5 = 1 -> significant effect (0.82) becomes non-significant (0.5); r 0.99 = 2 -> non significant effect (0.8 2) becomes significant (0.99)

Sugar diff (E36)

20
22
28
28
20

16

18

Sex

M
MF
M

MF

MF
MF
MF

Subjects

NI - HI
BMI<35
H-l
H-l
GF

GP
ow/cB
ow/oB

Sugar

Fruct
Mix
Mix
Mix
Mix

Mix
Mix

Source

mM MMM omm

Mix

R+

‘ J: EFSA Journal

BW* Duration RoB

. 5 2
-4.1 10 2
-3.8 e 1
0.2 e 1
05 -] 2

. 72 2
23 12 1

1 24 2

www.efsa.europa.eu/efsajournal

249

EFSA Journal 2022;20(2):7074



Tolerable Upper Intake Level for dietary sugars

Study

Campos et sl, 2015
Maersk et al, 2012*
Lowndes et al, 2014b*

Reiser el al., 1289a" (NI - HI)
Israel et al, 1883

lsrael et al, 1982*

Reiser et al, 1979a"

Huttunen et al, 1976

Random effects model {r = 0.82)
Prediction interval

Heterogeneity: I” = 53% [11%; 81
Residual heterogeneity: /I = 37
Random effects model (r
Random effects model (r =

): 0.39 [0.09; 0.
0.88): 0.29 [0.08; 0.89]

12
11
55

21
12
12
19

Mean Effect

-0.05
068
-0.20

0.54
0.82
0.32
0.40

067

se Effect

0.24
0.23
0.18

0.25

95% CI

[-0.72; 0.62]
[0.02; 1.33]
[-0.5€; 0.16]

[0.13;0.89]
[0.28; 1.26]
[-0.04; 0.70]
[-0.01; 0.81]

[0.19; 1.15]

[0.14; 0.64]
[-0.35; 1.12]

ros

0O s o

r0.99

=}

Moo o

Black = Parallel
r0.5 =1 -=significant effect (0.82) becomes non-significant (0.5);r0.99=2 >

Red = Cross-ov

non significant effect (0.82) becomes significant (0.99)

Sugar diff (E%)

18
18

20
28
28

Sex

MF
MF
MF

M
M

MF

MF

Subject

ow/oB
Oow/OB
BMI<35

NI -HI
H-l
H-l
GP

GP

Sugar

Mix
Mix
Mix

Fruct
Mix
Mix
Mix

Mix

Diet

Al

AL

Eu
Eu
Eu
Eu

AL

BwW*

23

-3.8
02
05

. ¥

‘ J’ EFSA Journal

Weeks RoB

12 1
24 2
10 2
5 2
e 1
e 1
6 2
72 2

Footnote to Figure G10 a and b * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; CI = confidence interval; E% = energy
percentage; F = females; F under Source = foods; Fruc = fructose; GP = general practitioner; HI = hyperinsulinemia; M = males; MF = males and females; Mix = sugar mixtures; N = average sample size
per arm; NI = normo-insulinemia; OB = obese; OW = overweight; r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of
respectively 0.50 and 0.99 (instead of 0.82) when computing the SE of the effect measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.10b: Stratified by sugars source

www.efsa.europa.eu/efsajournal

250

EFSA Journal 2022;20(2):7074



Tolerable Upper Intake Level for dietary sugars

Study N Mean Effect
Koh et al, 1988 (NGT) 9 0.20
Koh et al, 1988 (IGT) 9 -0.20
Silbernagel et al, 2011 10 0.20
Angelopoulos et al, 2015 7 0.08
Stanhope et al, 2009° 15 0.47
Random effects model 012

Prediction interval

Heterogeneity: I" = T4% [38%; $0%], « = 0.0701, p < 0.01
Random effects model (r ): 0.14 [-0.24; 0.51]
Random effects model (r = 0.99): 0.12 [-0.25; 0.48]

se Effect

0.18
0.156

0.28

0.14
0.13

95% CI

[-0.15; 0.55)
[-0.€0; 0.00]

[-0.51; 0.91]

[-0.22; 0.24]
[0.22;0.72)

[-0.16; 0.40]
[-0.84; 1.08)

o N

Sex

MF
MF

MF

MF
MF

Subjects

NGT
IGT

BMI<35

BMI<25
ow/oB

r0.5 =1 ->significant effect (0.82) becomes non-significant {0.5); r 0.99 = 2 -»> non significant effect (0.82) becomes significant (0.99)

Source

Mix
Mix

. ¥

‘ J’ EFSA Journal

BW* Weeks RoB
B 2
B 2
18 - 1
0.1 10 1
02 8 2

Footnote to Figure G11 * differences in BW change between high and low sugar intake; B = beverages; BMI = body mass index; BW = body weight; CI = confidence interval; E% = energy percentage;
Fru = fructose; Glu = glucose; IGT = impaired glucose tolerance; MF = males and females; Mix = foods and beverages; N = average sample size per arm; NGT = normal glucose concentration; OB =
obese; OW = overweight; r05 and r099 = change in the significance of the effect (0 = no change; 1 = change) when assuming a correlation coefficient of respectively 0.50 and 0.99 (instead of 0.82) when

computing the SE of the effect measurement; RoB = risk of bias (tier). Study duration is expressed in weeks.

Figure G.11: Randomised controlled trials: effect of fructose vs. glucose on uric acid (mg/dL)
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