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The search terms of casein hydrolysate were used to search:

("casein hydrolysate" [Supplementary Concept]) AND ("blood pressure"[Mesh])

("casein hydrolysate" [Supplementary Concept]) AND ("cholesterol" [Mesh])

("casein hydrolysate" [Supplementary Concept]) AND ("triglycerides" [Mesh])

("casein hydrolysate" [Supplementary Concept]) AND ("blood glucose" [Mesh])
(ALL=(casein hydrolysate)) AND ALL=(blood pressure)

(ALL=(casein hydrolysate)) AND ALL=(cholesterol )

(ALL=(casein hydrolysate)) AND ALL=( triglycerides )

(ALL=(casein hydrolysate)) AND ALL=( blood glucose)
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Table S1. Characteristics of the publications included in the meta-analysis.

Source of

Preparation Intervention Control

Extracted out-

Population size

Article Study design hy;i;t(;ly- method diet diet come(s) Duration Health status n (Ctrl, Inter) Location Mean age, y
Akazzgf‘ga N, R, DB Milk  Fermentaion ~ LTPs  Control SBPg?; g GT  sw 1 15 (8,7) Japan 5275
Cadée, 2007 R, DB Casein - C12 peptide  Control SBP,DBP 4 W 3 48 (24,24) China >50

Cicergo‘?';' G, R, DB Casein - LTPs Control SBP,DBP 4W 24 164 (82,82) Ttaly 43.85+11.11
Cicergo%F -G RSB C Casein  Enzyme LTPs  Control  SBP,DBP 4W 12 55 (55,55) Ttaly 40.319.8
Cicergo‘?éF‘ G, R, DB, C Casein  Enzyme LTPs Control SBP,DBP 4W 7 40 (40,40) Ttaly 40-75
Engbezr(i)%lg M. F, R, DB Casein Fermentaion ~ LTPs  Control  SBP,DBP 8 W 2.6 67(3235)  Dutch 58.849.1
Engbezr(i)%lg M. F, R, DB Cascin  Enzyme LTPs  Control  SBP,DBP 8 W 2.6 64(3232)  Dutch 54248 8
Engbezr(i)%lg M. F, R, DB Casein  Synthesis LTPs  Control  SBP,DBP 8 W 2.6 68(3236)  Dutch 59.5+8.2
Ge“gigl"ol: W, R, DB ; ; LTPs  Control SBP 6W 45 81(29.52)  America 32-78
Hirota T, 2007 R, DB, C Casein Enzyme LTPs Control SBPéD]I?]I;’gG’T 1W 4 24 (24,24) Japan 54.1£8.1
Tgase M, 2021 R, DB Casein ; LTPs  Control SB%]E?{%{G’L 48 W 1 80 (44,36) Japan 71.749.2
Ishida Y, 2011 R, DB Casein  Enzyme LTPs  Control SBP’CD];]I;’(T}G’T 4W 12,4 48(2424)  Japan 49.3+11.9
Ja“hzi%ign T, R, DB ; ; Peptide ~ Control  SBP,DBP 3IM 4 89 (4445)  Finland 49+5
Mizuno S, 2005 R, SB Casein Enzyme IPP, VPP Control Sgi)lll))?i{)i:TBGC’iT 6W 4 41 (20, 21) Japan 46+14.7
Mizuno S, 2005 R, SB Casein Enzyme IPP, VPP Control Sgi}gﬁ?i:TBGéT 6W 2 24 (12, 12) Japan 42.6x12.1
Nakamura T SBP,DBP,TG,T

2011 i R, DB - - LTPs Control C,LDL,HDL, 8W 6 90 (45,45) Japan 50-69

FBG



Sano J, 2005

Usinger L, 2010

Van D, 2008
Yamasue K,
2010
Yoshizawa M,
2010
Yoshizawa M,
2009
Kajimoto O,
2002

Hata 'Y, 1996

Jauhiainen T,
2005
Jauhiainen T,
2010
Mizushima S,
2004
Seppo L, 2002

LuTM, 2018

R, DB

R, DB
R, DB
R,DB, C

R
R
R, DB
R
R, DB
R, DB

R, DB
R, DB
R, DB

Casein

Casein

Casein

Milk

Milk

Milk

Milk

Milk
Milk
Milk

Enzyme

Fermentation
Enzyme

Fermentation
Fermentation
Fermentation
Fermentation
Fermentation
Fermentation
Fermentation

Fermentation
Fermentation

Fermentation

LTPs

LTPs
ELTP
LTPs

LTPs
LTPs
LTPs
Sour milk
Sour milk
Peptide

Sour milk
LTPs
LTPs

Control

Control
Control

Control

Control

Control

Control

Control

Control

Control

Control
Control

Control

SBP,DBP,TC,H
DL, FBG
TG,TC,LDL,HD
L
SBP,DBP

SBP,DBP

SBP,DBP,TG,T
C,LDL,HDL
SBP,DBP,TG,T
C,LDL,HDL
SBP,DBP,TG,T
C, HDL
SBP,DBP,TG,T
C,HDL, FBG
SBP,DBP,TG,L
DL

SBP,DBP

SBP,DBP,TG,T
C,HDL
SBP,DBP
TG,TC,LDL,HD
L

12W

&W
8W
8W

8W

8W

&W

&W

10 W

24 W

4W
21W
8W

24

3,6

144 (72,72)

48 (15,32)
271(137,134)
22 (22,22)

22 (10,12)
28 (13,15)
64 (3331)
30 (13,17)
94 (47,47)
89 (45,44)

46 (23,23)
36 (17,19)
45 (23,22)

Japan

Denmark
Dutch

Japan
Japan
Japan
Japan
Japan
Finland
Finland

Japan
Finland
China

5110

54+11
60+7

63.3+4.6

58+1

59+1

50+11

40-86

55+11

4945

48.5+8.9
47.9+6.9

30-65

Data are presented as mean + sd or as a range.

Study design: R, randomized; DB, double-blinded; SB, single-blinded; C, crossover design.
Intervention diet: LTPs, lactotripeptides; IPP, Isoleucine-Proline-Proline; VPP, Valine-Proline-Proline.

Extracted outcome(s): SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglyceride; TC, total cholesterol; HDL-C, high density lipoprotein choles-
terol; LDL-C, low density lipoprotein-cholesterol; FBG, fasting blood pressure.
Duration: W, week; M, month.
Health status: 1, health; 2, high-normal blood pressure; 3, prehypertension; 4, Stage I hypertension (mild hypertension); 5, Stage II hypertension (moderate hyper-

tension); 6, hypertension; 7, metabolic syndrome.

Population size: Ctrl, control group; Inter, intervention group.
-, not reported.



Table S2. P value of Egger’s test analyses on SBP, DBP, TC, LDL, HDL, TG, and FBG
from included RCTs articles.

P Egger’s test

SBP
DBP
TC
LDL
HDL
TG
FBG

0.01
0.03
0.304
0.483
0.396
0.473
0.430
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Figure S1. Funnel plots on SBP, DBP, TC, LDL, HDL, TG, FBG in the overall effect
analysis.
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Figure S2. Sensitivity analysis on SBP, DBP, TC, LDL, HDL, TG, FBG in the overall

effect analysis.
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A Baseline SBP

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
Study or Mean SD  Total Mean SD Total Weight IV, 95% CI IV, 95% ClI ABCDEFG
SBP=140mmHg
Engberink M. F, 2008a -1.6  8.87411967 35 -43 T7.35391052 32 44% 2.70[-1.19, 6.59] il P
Engberink M. F, 2008b -4.8 10.18233765 32 43 T7.35391052 32 4.0% -0.50 [-4.85, 3.85] . ®e
Engberink M. F, 2008c 2.8 102 36 43 7353010582 32 41%  150[-2.69, 5.60] T (L1
Germino F W, 2010 -36 9.97 52 0 8.52 29 4.2% -3.60 [7.72, 0.52] 1 o0
Hata Y, 1996 -14.1 12.78182744 17 4.4 12.97998459 13 16% -9.70[-18.01,-0.39] — | 0 . W
Hirota T, 2007 0.9 12.96630248 24 -2.1 1227293771 24 2.3% 3.00[-4.14,10.14] il - 4
Ishida Y, 2011a -149 8.03523491 8 -39 6.18465844 8  24% -11.00[-18.03,-3.97] ol
Jauhiainen T, 2005 -5.1  8.85525408 47 -3.1 10.55818755 47 43% -2.00 [-5.94, 1.94] e @7
Jauhiainen T, 2010 -4.6 12.64839986 45 -2.6 10.36089503 44 37% -2.00 [-6.80, 2.80] i @7
Jauhiainen T, 2012 -2.3 8.15488938 45 0.3 7.56509796 44 49% -2.60 [-5.87, 0.67] = Do
Kajimoto O, 2002 -13.9 11.4 31 09 9.7 33 3.4% -13.00[-18.20, -7.80] o0 .
Mizuno S, 2005a =13 8.90224691 21 1.2 9.33809402 20 3.1% -11.80[-17.39,-6.21] — -~ @77
Mizushima S, 2004 -5.2 11.33125013 23 -3.7 10.63750012 23 2.7% -1.50 [-7.85, 4.85] o P 200
Nakamura T, 2011 -105 115 3 -39 96 35 35% -6.60[-11.56,-1.64] e 44
Sano J, 20056 -59 6.91158448 72 -21 7.37868552 72 58% -3.80[-6.14,-1.46] il @@
Seppo L, 2002 -154  8.28190799 19 -84 13.193938 17 23% -6.00[-13.29,1.29] T (1 1]
Van D, 2008 -1.9  9.26066952 134 -2.3 936375983 137 5.89% 0.40 [-1.82, 2.62] T 00V
Subtotal (95% Cl) 676 642 62.5% -3.44[-5.49, -1.39] >
Heterogeneity: Tau? = 12.27; Chi* = 59,39, df = 16 (P < 0.00001); I?=73%
Test for overall effect: Z = 3.29 (P = 0.001)
SBP<140mmHg
Akazawa N, 2018 -2 7.28010989 7 0 15.03329638 8 11% -2.00[-13.73,8.73] - =~
Cadée, 2007 -10.7 7.83836718 24 36 11.75755077 24 31% -7.10[-12.75, -1.45]
Cicero A. F. G, 2010a 04 7.21110255 33 17 8.5278954 33 4.4% -210[-5.91,1.71] o]
Cicero A. F. G, 2010b -1.7 8.76726867 22 07 7.6501634 22 3.6% -1.00 [-5.86, 3.86] ~aahls =
Cicero A. F. G, 2012 =273 12.57973171 82 -1.38 11.91792977 82 4.5% -1.35 [-5.10, 2.40] =
Cicero A. F. G, 2016 -25 6.35491935 40  -0.4 7.40067564 40 51% -2.10[-5.12,0.92] T
Igase M, 2021 -1 16 36 05 12.9 44 26% -1.50 [-7.97, 4.97] ]
Ishida Y, 2011b -6.7 6.71192968 8 19 446598254 8 31% -480[-10.39,0.79] = ¥ I
Ishida ¥, 2011c -2.5 8.95684096 8 2.4 3.85284708 8 25% -4.90[-11.68, 1.88] S I
Mizuno S, 2005b -28 6.26617906 12 0.3 4.5721986 12 4.0% -3.10 [-7.49, 1.29] ]
Yamasue K, 2010 -6 12.50299964 22 0 15.25204904 22 1.9%  -6.00[-14.24, 2.24] 'K
Yoshizawa M, 2009 -6 19.74841766 15 -1 14.4222051 13 0.8% -5.00[-17.70, 7.70] —
Yoshizawa M, 2010 -6 20.78460969 12 -1 18.97366596 10  0.8% -5.00[-21.63, 11.63] =
Subtotal (95% Cl) 32 326 37.5% -2.77[-4.21,-1.34] *
Heterogeneity: Tau® = 0,00; Chi* = 547, df =12 (P = 0.94); I’ = 0%
Test for overall effect: Z = 3.78 (P = 0.0002)
Total (95% CI) 997 968 100.0%  -3.20 [-4.53, -1.87] *
Heterogeneity: Tau? = 6.59; Chi? = 64.93, df = 29 (P = 0.0001); I = 55% 71'0 7'5 0 .“3 1'0
Test for overall effect: Z = 4.72 (P < 0.00001) .
Test for subgroup differences: Chi? = 0.27, df = 1 (P = 0.60), I = 0% Casein hydrolysate Control
Risk of bias legend
{A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
{(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
B SBP 2 140 mmHg SBP < 140mmHg
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
Lower CI Limit Estimate Upper CI Limit | Lower CI Limit ©Estimate | Upper CI Limit
Engberink M. F, 2008a | 0 Akazawa N, 2018 I G
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Figure S3. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on SBP
(mmHg) in baseline SBP analysis. The results represented the changes of SBP in base-
line SBP subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Age

Casein hydrolysate

Control

Risk of Bias

Mean Difference Mean Difference

_Study or Mean SD otal Mean SD Total Weight IV, 95% Cl 1V, 95% Cl ABCDEFG
SBP =50years
Akazawa N, 2018 -2 7.28010989 7 0 15.03329638 8 11%  -2.00[-13.73,9.73]
Cadée, 2007 -10.7  7.83836718 24 -3.6 11.75755077 24 31% -7.10[-12.75, -1.45]
Cicero A. F. G, 2012 -2.73 1257973171 82 -1.38 11.91792977 82 45% -1.35[-5.10,2.40] &
Engberink M. F, 2008a -1.6 8.87411967 35 43 7.35391052 32 44% 2.70[-1.19,6.59] o
Engberink M. F, 2008b -4.8 10.18233765 32 43 7.35391052 32 4.0% -0.50 [-4.85, 3.85] e
Engberink M. F, 2008¢ -2.8 10.2 36 -4.3 7.35391052 32 41% 1.50 [-2.689, 5.69] ] L1 1]
Germino F W, 2010 -3.6 9.97 52 0 852 29 42%  -360[-7.72,052) | 777
Hirota T, 2007 0.9 12.96630248 24 -2 12.27293771 24 23% 3.00 [-4.14, 10.14] ] 7?7
Igase M, 2021 -1 16 36 05 129 44 2.6% -1.50[-7.97, 4.97] = [ L1
Ishida Y, 2011a -14.9  8.03523491 8 -39 6.18465844 8  24% -11.00[-18.03,-3.97] 777
Ishida Y, 2011b -6.7 671192968 8 1.9 446598254 8 3.1% -4.80[-10.39,0.79] - | 77
Ishida Y, 2011c -2.5  8.95684096 8 24 3.95284708 8 25% -4.90[-11.68,1.88] B b
Jauhiainen T, 2005 -6.1 8.85525408 47  -3.1 10.55818755 47 43% -2.00[-5.94, 1.94] il ik @7
Jauhiainen T, 2010 4.6 12.64839986 45 -26 10.36089503 44 3.7% -2.00[-6.80, 2.80] I @7
Jauhiainen T, 2012 -2.3 8.15488938 45 0.3 7.56509796 44 4.9% -2.60[-5.87,0.67] &l
Kajimoto O, 2002 -13.9 1.4 3 09 a7 33 3.4% -13.00 [-18.20, -7.80] 7
Mizushima 8, 2004 -5.2 11.33125013 23 -3.7 10.63750012 23 2.7% -1.50 [-7.85, 4.85] _ ? ..
Nakamura T, 2011 -10.5 115 35 -39 96 35 35% -6.60[-11.56, -1.84] . @@
Sane J, 2005 -6.9 6.91158448 72 -21 7.37868552 72 5.8% -3.80 [-6.14, -1.48] = D@
Seppo L, 2002 -15.4  8.28190799 19 -84 13.193938 17 2.3%  -6.00[-13.29, 1.29] B ...
Van D, 2008 -1.9  8.26066952 134 -2.3 9.36375993 137 5.9% 0.40[-1.82,2.62] T ‘il
Yamasue K, 2010 -6 1250299964 22 0 15.25204904 22 1.9% -6.00[-14.24,2.24] [ PO
Yoshizawa M, 2009 -6 19.74841766 15 -1 14.4222051 13 09% -5.00[-17.70,7.70] 722
Yoshizawa M, 2010 -6 2078460969 12 1 1897366596 10  0.6% -5.00[-21.63, 11.63] 777
Subtotal (95% CI) 852 828 78.1%  -2.97 [4.49, -1.46] *
Heterogeneity: Tau® = 6.75; Chi* = 51.49, df = 23 (P = 0.0006); I = 55%
Test for overall effect: Z = 3.84 (P = 0.0001)
SBP <50years
Cicero A. F. G, 2010a -0.4  7.21110255 33 1.7  8.5278954 33 44% -210[-5.91, 1.71] A
Cicero A. F. G, 2010b -1.7  B.76726867 22 0.7 7.6501634 22 3.6% -1.00 [-5.86, 3.86] B
Cicero A.F. G, 2016 -25 6.35491935 40 -04 740067584 40 51% -2.10[-5.12,0.92] B
Hata Y, 1996 -14.1 1278162744 17 -4.4 1297998459 13 18% -9.70[-19.01,-0.39]
Mizuno S, 2005a -13  8.80224691 21 -1.2  9.33809402 20 3.1% -11.80 [-17.39, -6.21]
Mizuno S, 2005b -2.8  6.26617906 12 03 4.5721986 12 4.0% -3.10[-7.48, 1.29] =
Subtotal (95% CI) 145 140 219%  -4.11[-7.12, -1.08] R _J
Heterogeneity: Tau® = 8.01; Chi? = 12.54, df =5 (P = 0.03); 2 = 60%
Test for overall effect: Z = 2.67 (P = 0.008)
Total (95% CI) 997 968 100.0%  -3.20 [-4.53, -1.87] *
Heterogeneity: Tau? = 6.59; Chi? = 64.93, df = 29 (P = 0.0001); I* = 565% : : Y
Test for overall sffect: Z = 4.72 (P < 0.00001) L S
] ' ite 1t
Test for subgroup differences: Chit = 0.43, df = 1 (P = 0.51), I = 0% AsEIvEIOlsal hone
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
{G) Other bias
B SBP 2 50 years SBP < 50 years
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
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Figure S4. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on SBP
(mmHg) in the age analysis. The results represented the changes of SBP in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.



A Duration

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
_Study or Sub Mean Total Mean
SBP =8weeks
Akazawa N, 2018 -2 7.28010989 7 0 15.03329638 8 11% -2.00[-13.73,8.73] a2 *®
Engberink M. F, 2008a -1.6  8.87411967 35 43 7.35391052 32 44% 270[-1.19, 6.59] 1T &
Engberink M. F, 2008b -4.8 10.18233765 32 43 7.35391052 32 4.0% -0.50 [-4.85, 3.85] N [ 14
Engberink M. F, 2008¢c -2.8 10.2 36 -4.3 7.35391052 32 4.1% 1.50 [-2.69, 5.69] 1T ..
Hata Y, 1996 -14.1 1278162744 17 4.4 12.97998459 13 1.6% -9.70 [-19.01, -0.39] - =
Igase M, 2021 = 16 36 05 128 44 26%  -150[-7.97,4.97] — (] [ 1]
Jauhiainen T, 2005 -5.1 8.85525408 47 -3.1 10.55818755 47 43% -2.00 [-5.94, 1.94] = ? &%
Jauhiainen T, 2010 -46 1264839986 45 -26 10.36089503 44 37% -2.00 [-6.80, 2.80] ol ?
Jauhiainen T, 2012 -23 815488938 45 0.3 7.56509796 44 49% -2,60 [-5.87, 0.67] T ? ( 13
Kajimoto O, 2002 -13.9 11.4 31 09 97 33 3.4% -13.00 [-18.20, -7.80] ?
Nakamura T, 2011 -10.5 11.5 3B -39 9.6 35 3.5% -B.60 [-11.56, -1.64] I ?
Sano J, 2005 -5.9 6.91158448 72 21 7.37868552 72 58%  -3.80[-6.14, -1.46] e 2 [ 1 ]
Seppo L, 2002 -15.4 828190799 19 94 13.193938 17  23% -6.00[-13.29,1.29] - = | [ ]
Van D, 2008 -19 926066952 134 -23 936375993 137 58% 0.40[-1.82, 2.62] e ?
‘Yamasue K, 2010 -6 12.50299964 22 0 15.25204904 22 1.9%  -6.00[-14.24, 2.24] T @ ..
Yoshizawa M, 2009 -6 19.74841766 15 -1 14.4222051 13 0.8%  -5.00[-17.70, 7.70] _ ?
Yoshizawa M, 2010 -6 20.78460969 12 -1 18.97366596 10 0.6% -5.00(-21.63, 11.63] ® o
Subtotal (95% CI) 640 635 54.9%  -2.86[-4.76, -0.96] <
Heterogeneity: Tau? = 8.02; Chi* = 41.09, df = 16 (P = 0.0005); I* = 61%
Test for overall effect: Z = 2.95 (P = 0.003)
SBP <8weeks
Cadeée, 2007 -10.7  7.83836718 24  -38 1175755077 24 31% -7.10[-12.75, -1.45] 0@
Cicero A. F. G, 2010a -04 721110255 33 1.7 8.5278954 33 44% -210[-5.91, 1.71] A 2@
Cicero A F. G, 2010b -1.7 876726867 2 07 7.6501634 2 3.6% -1.00 [-5.86, 3.86] G ?
Cicero A. F. G, 2012 -2.73 1257973171 82 -1.38 11.81792977 82 4.5% -1.35 [-5.10, 2.40] = .
Cicero A. F. G, 2018 -2.5 6.35491935 40 -04 7.40067564 40 5.1% -210[-5.12,0.92] Tl ®
Germino F W, 2010 =36 92.97 52 0 8.52 29 42% -3.60[-7.72, 0.52] S| ?
Hirota T, 2007 0.9 1296630248 24 21 1227293771 24 23% 3.00[-4.14, 10.14] T De
Ishida Y, 2011a =149 803523491 8 -39 6.18465844 8  24% -11.00[-18.03, -3.97] ?
Ishida Y, 2011b -6.7 6.71192968 8 -19 446598254 8 3.1% -4.80 [-10.39, 0.79] I ?
Ishida ¥, 2011¢ -2.5 8.95684096 8 24 284708 8 25% -4.90[-11.68, 1.88] — @
Mizuno S, 2005a -13  8.90224691 21 1.2 9.33809402 20 3.1% -11.80 [-17.39, -6.21] — w [ ]
Mizuno S, 2005b -28 6.26617906 12 03 4.5721986 12 40% -3.10[-7.49, 1.29] e [ ]
Mizushima S, 2004 -5.2 1133125013 23 -3.7 10.83750012 23 27% -1.50 [-7.85, 4.85] 1 ?
Subtotal (95% CI) 357 333 451%  -3.65[-5.49,-1.80] <
Heterogeneity: Tau® = 4.92; Chi® = 21.93, df = 12 (P = 0.04); I*=45%
Test for overall effect: Z = 3.88 (P = 0.0001)
Total (95% CI) 997 968 100.0%  -3.20 [-4.53, -1.87] *
Heterogeneity: Tau? = 6.59; Chi = 64.93, df = 29 (P = 0.0001); I* = 55% _2=0 . 1'0 . 1‘0 2=0
Test for overall effect: Z = 4.72 (P < 0.00001) Casein hydrolysate Control
Test for subgroup differences: Chi* = 0.34, df = 1 (P = 0.56), I* = 0%
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
B SBP 2 8 weeks SBP < 8 weeks
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
| Lower €I Limit ©Estimate | Upper €I Limit | Lower CI Limit Estimate | Upper CI Limit
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Figure S5. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on SBP
(mmHg) in the duration analysis. The results represented the changes of SBP in the
duration subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Preparation

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
Total Mean SD Total Weight IV,
$BP-fermentation
Akazawa N, 2018 2 7.28010089 7 0 1503320636 8 1.5% -2.00[-13.73,8.73] — 72770000
Engberink M. F, 2008a 16 887411967 35 4.3 735391052 32 57%  270[-1.19,6.59] e 000000
Hata Y, 1996 -14.1 1278162744 17 -4.4 12.97998459 13 2.2% -8.70[-19.01,-0.39] 2 ?
Jauhiainen T, 2005 -5.1  8.85525408 47 -3.1 10.55818755 47  56% -2.00[-5.94, 1.94] 3D ? ?
Jauhiainen T, 2010 -4.6 1264839986 45 -2.6 10.36089503 44 4.8% -2.00[-6.80, 2.80] I ? @
Jauhiainen T, 2012 -2.3  8.15488938 45 03 756509796 44 6.3% -2.60 [-5.87, 0.67] = @ ?
Kaijimoto O, 2002 -13.9 114 31 09 87 33 4.5% -13.00[-18.20,-7.80] 722@
Mizushima 5, 2004 -5.2 11.33125013 23 -3.7 10.63750012 23 3.6% -1.50 [-7.85, 4.85] I ?
Seppo L, 2002 -15.4 8.28190799 19 -94 13.193938 17 3.1%  -6.00[-13.29, 1.29] = [ 1 1 ]
Yamasue K, 2010 0 0 0 0 0 0 Not estimable 77
Yoshizawa M, 2009 -6 19.74841766 15 -1 14.4222051 13 1.3%  -5.00[-17.70, 7.70] @ ?
Yoshizawa M, 2010 -6 20.78460969 12 -1 18.97366596 10 0.8% -5.00[-21.63, 11.63] 2 @
Subtotal (95% CI) 296 284 39.6% -3.68[-6.63,-0.73] -
Heterogeneity: Tau? = 13.00; Chi? = 25.93, df = 10 (P = 0.004); F = 61%
Test for overall effect: Z = 2.45 (P = 0.01)
SBP.enzyme
Gicero A. F. G, 2010 04 721110255 33 17 85278954 33 58%  -210[-591,171) e 70700808
Cicero A. F. G, 2010b -1.7  8.76726867 22 0.7 7.6501634 22 4.8% -1.00 [-5.86, 3.86] I 2978088
Cigero A. F. G, 2016 -2.5 635491935 40 -04 740067564 40 6.6% 10[-5.12, 0.92]
Engberink M. F, 2008b -4.8 10.18233765 32 43 7.35391052 32 52% -0.50 [-4.85, 3.85] i ®
Hirata T, 2007 0.9 12.96630248 24 21 12.27293771 24 3.2% 3.00 [4.14, 10.14] BN EE D@
Ishida Y, 2011a -14.9 8.03523491 8 -3.9 6.18465844 8 3.2% -11.00 [-18.03, -3.97] [ @
Ishida Y, 2011b -6.7 6.71192968 8 -1.9 4.46598254 8 42% -4.80[-10.39,0.79] | @
Ishida Y, 2011¢c -2.5 895684096 8 24 3.95284708 8 34% -490[-11.68,1.88] I @
Mizuno S, 2005a =13 8.90224691 21 -1.2  9.33809402 20 4.2% -11.80[-17.39,-6.21] [ X
Mizuno S, 20056 -2.8 626617906 12 03 45721986 12 52% -3.10[-7.49, 1.29] I @
Sano J, 2005 -58 691158448 72 21 7.37868552 72 73% -3.80[-6.14, -1.46] &3 D@
Van D, 2008 -1.9  9.26066952 134 23 9.36375993 137 T4% 0.40[-1.82, 2.62] I @
Subtotal (95% CI) 414 416 60.4%  -3.04 [-4.99, -1.10] *
Heterogeneity: Tau? = 6.46; Chi2 = 28.76, df = 11 (P = 0.002); I’ = 62%
Test for overall effect: Z = 3.06 (P = 0.002)
Total (95% CI) 710 700 100.0%  -3.26 [-4.85, -1.66] ’
Heterageneity: Tau? = 7.70; Chi* = 54.91, df = 22 (P = 0.0001); F = 60% PR P
Test for overall effect: Z = 4.00 (P < 0.0001) Casein hydrolysate Control
Test for subgroup differences: Chi® = 0.13, df =1 (P =0.72), P = 0%
Risk of bias legend
(A) Random sequence generation (selection hias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
{E) Incomplete outcome data (attrition bias)
{F) Selective reporting (reporting bias)
(G) Other bias
B Fermentation Enzyme
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
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Figure S6. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on SBP
(mmHg) in the preparation analysis. The results represented the changes of SBP in the
preparation subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Disease

Casein hydrolysate

Control Mean Difference

Mean Difference

Risk of Bias

_Study or Mean SD__Total Mean SD Total Weight IV, Random, 95% Cl V, Rando
SBP-BP disease
Cicero A. F. G, 2012 -2.73 12.57973171 82 -1.38 11.91792077 82 45%  -1.35[-5.10,240] =l [ 3
Cicero A. F. G, 2016 -25  6.35491935 40  -04 7.40067564 40 51% -2.10[-5.12, 0.92] 3|
Engberink M. F, 2008a 1.6 8.87411967 35 4.3 735391052 32 4.4% 2.70[-1.18, 6.59] b ®
Engberink M. F, 2008b -4.8 10.18233765 32 4.3 735391052 32  4.0%  -0.50(4.85 3.85] |
Engberink M. F, 2008¢ -2.8 10.2 36 4.3 7.35391052 32 41% 1.50[-2.69, 5.69] ] [ ]
Germino F W, 2010 36 9.97 52 0 852 28 42% 60 [7.72, 0.52] = || ?
Hata Y, 1996 -14.1 12.78162744 17 44 1297998459 13 1.6% -9.70 [19.01,-0.39] ?
Hirota T, 2007 0.9 1298530248 24 -21 1227293771 24 23% 3.00 [-4.14, 10.14] ] 2
Ishida Y, 2011a 149  8.03523491 8 3.9 6.18465844 8  24% -11.00[-18.03,-3.97] ?
Ishida Y, 2011b -6.7 6.71192968 8 -19 4.46598254 8 31% -4.80[-10.39, 0.79] ?
Jauhiainen T, 2005 -5.1 8.85525408 47 -3.1 1055818755 47 43% -2.00(-5.94, 1.94] /] ?
Jauhiainen T, 2010 4.6 12.64839988 45 26 10.36089503 44 3.7%  -2.00[-6.80, 2.80] —= 2
Jauhlainen T, 2012 23 8.15488038 45 03 756509796 44 49% 260587, 0.67] S 2
Kajimoto O, 2002 -139 14 31 09 97 33 34% -13.00[-1820,-7.80] — 2
Mizuno 8, 2005a -13 8.90224691 21 1.2 933809402 20 3.1% -11.80[17.39,-6.21] [ ]
Mizushima S, 2004 -52 11.33125013 23 -3.7 10.63750012 23 27% 1.50 [-7.85, 4.85] — 2
Nakamura T, 2011 -10.5 1.5 35 -39 9.6 35 35% 60 [-11.56, -1.64] 2
Sano J, 2005 59 6.91158448 72 .21 737868552 72 58%  -3.80[-6.14,-1.46] =5 ?
Seppo L, 2002 -154  8.28180799 19 94 13193938 17 23% -6.00[-13.29, 1.29] ®
Van D, 2008 1.9 9.26066952 134 -2.3 0.36375903 137 59% 0.40 [-1.82, 2.62] 1 ?
Subtotal (95% CI) 806 772 75.2%  -3.23[-4.95, -1.51] *
Heterogeneity: Tau® = 9.49; Chi* = 60.47, df = 19 (P < 0.00001); I* = 89%
Test for overall effect: 3.69 (P =0.0002)
SBP- healthy
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Figure S7. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on SBP
(mmHg) in the disease analysis. The results represented the changes of SBP in the dis-
ease subgroup with the casein hydrolysate intervention in comparison with the control
diet.
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Figure S8. Forest plots (A), sensitivity analyses (B), and funnel plots (C) on DBP
(mmHg) in baseline DBP analysis. The results represented the changes of DBP in base-
line DBP subgroup with the casein hydrolysate intervention in comparison with the

control diet.

A Age

Casein hydrolysate Control

Mean Difference Mean Difference Risk of Bias

_Study or Mean SD  Total Mean SD Total Weight [V, Random, 95% C! V, Rando
DBP =50years
Akazawa N, 2018 -1 5.52268051 7 2 10.04987562 8 09% -3.00[-11.08, 5.08]
Cadée, 2007 -6.9 5.87877538 24 27 7.83836718 24 30% -420[-8.12 -0.28]
Cicero A. F. G, 2012 -235 8.32164046 82 -06 807902531 82 5.0% -1.75[-4.26, 0.76]
Engberink M. F, 2008a 0.3 591607978 35 -24 509116882 32 48% 2.10 [-0.54, 4.74]
Engberink M. F, 2008b -24 5.09116882 32 24 509116882 32 51% 0.00 [-2.49, 2.49]
Engberink M. F, 2008c 24 8.6 36 -24 509116882 32 45% 0.00[-2.79, 2.79]
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Subtotal (95% Cl) 800 799 T9.5%  -1.50 [-2.48, -0.52]
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Figure S9. Forest plots (A), sensitivity analyses (B), and funnel plots (C) on DBP
(mmHg) in the age analysis. The results represented the changes of DBP in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.

A Duration

Casein hydrolysate Control
_Study or Mean SD _Total Mean SD Total Weight
DBP=8weeks
Akazawa N, 2018 -1 5.52268051 7 2 10.04987562 8 09%
Engberink M. F, 2008a -0.3 5.91607978 35 -24 509116882 32 48%
Engberink M. F, 20080 -24 5.09116882 32 -24 509116882 32 5.1%
Engberink M. F, 2008c -24 6.6 36 -24 509116882 32 45%
Hata Y, 1996 -6.6 10.30776406 17  -22 6.85054742 13 1.5%
Igase M, 2021 1.8 79 36 28 8.6 44 3.3%
Jauhiainen T, 2005 -1.1  5.27909378 47 -21 561968047 47  57%
Jauhiainen T, 2010 -3.7 7.98846307 45 -17 8.05207836 44 43%
Jauhiainen T, 2012 -1.6  4.99278942 45 -0.8 5.26267684 44 5.8%
Kajimoto O, 2002 -9.1 75 31 07 74 33 33%
Nakamura T, 2011 -4.7 8.7 35 -1 8.7 35 33%
Sano J, 2005 -3.2 5.05618433 72 -15 565022124 72 6.7%
Seppo L, 2002 -9.3  4.79478884 19 -55 7.42159013 17 2.7%
Van D, 2008 -0.8 4.63033476 134  -11 468187996 137 8.2%
Yamasue K, 2010 -4 10.26597387 22 1 910878697 22 1.7%
Yoshizawa M, 2009 -4 9.87420883 15 -2 12.74754878 13 0.8%
Yoshizawa M, 2010 -2 10.39230485 12 1 11.18033989 10 07%
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Heterogeneity: Tau® = 2.75; Chi* = 38.34, df = 16 (P = 0.001); F = 58%
Test for overall effect: Z = 2.38 (P = 0.02)
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Cadée, 2007 -6.9 587877538 24 -27 7.83836718 24 3.0%
Cicero A. F. G, 2010a -1.3  6.06671245 33 12 41575233 33 50%
Cicero A. F. G, 2010b -1.2  7.00285656 22 07 635177141 22 2.9%
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Ishida ¥, 2011c -0.1 683117852 8 04 5.1623638 8 16%
Mizuno S, 2005a -4.2 761183289 21 -13 578705452 20 28%
Mizuno S, 2005b -1.4  5.38934133 12 -1 3.58026461 12 3.2%
Mizushima S, 2004 -2 4.50937505 23 -03 8.32500000 23 3.0%
Subtotal (95% CI) 305 304 36.8%
Heterogeneity: Tau? = 0.00; Chi* = 7.29, df = 11 (P = 0.77); P = 0%
Test for overall effect: Z = 3.50 (P = 0.0005)
Total (95% Cl) 945 939 100.0%
Heterogeneity: Tau? = 1.75; Chi? = 48.97, df = 28 (P = 0.008); I* = 43%
Test for overall effect: Z = 3.63 (P = 0.0003)
Test for subgroup differences: Chi*=0.32, df = 1 (P =0.57), = 0%
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(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
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(G) Other bias
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Figure S10. Forest plots (A), sensitivity analyses (B), and funnel plots (C) on DBP
(mmHg) in the duration analysis. The results represented the changes of DBP in the
duration subgroup with the casein hydrolysate intervention in comparison with the
control diet.

A Preparation

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias

_ Study or Mean SD __Total Mean SD Total Weight IV, 95% CI IV, Random, 95% CI ABCDETFG

DBP-fermentation

Akazawa N, 2018 -1 552268051 7 2 10.04987562 8 1.2% -3.00[-11.08, 5.08] 2220

Engberink M. F, 2008a -0.3 591607978 35 -24 500116882 32 59% 2.10[-0.54, 4.74] 0000

Hata Y, 1996 -6.6 10.30776406 17 22 6.85054742 13 19%  -4.40[-10.55, 1.75] 202

Jauhiainen T, 2005 -1 5.27909378 47 -21 561968047 47 6.9% 1.00[-1.20, 3.20] 707@®

Jauhiainen T, 2010 -3.7  7.98846307 45 -1.7 6.05207838 44 53% -2.00 [-4.94, 0.94] 7@7@®

Jauhiainen T, 2012 -1.6 499278942 45  -0.8 5.26267684 44 7.0% -0.80 [-2.93, 1.33] D@

Kajimote O, 2002 9.1 7.5 31 07 7.4 33 41% -840[-12.05,-4.75] 770@

Mizushima S, 2004 -2 450937505 23 -0.3 8325000089 23 38% -1.70 [-5.57,2.17] 2000

Seppo L, 2002 93 479478884 19 55 742158013 17 35% -3.80[-7.93, 0.33] ®

‘Yamasue K, 2010 -4 10.25597387 22 1 910878687 22 21% -5.00[-10.73,0.73] T 222@

Yoshizawa M, 2009 -4 9.87420883 15 -2 12.74754878 13 11%  -2.00 [-10.54,6.54] 7?2

Yoshizawa M, 2010 -2 10.39230485 12 1 11.1803398¢ 10  1.0%  -3.00 [-12.09,6.09] 2020

Subtotal (95% CI) 318 306 43.8% -2.13 [-4.00, -0.26] >

Heterogeneity: Tau® = 5.84; Chi? = 29.86, df = 11 (P = 0.002); P = 63%

Test for overall effect: Z = 2,23 (P = 0.03)

DBP-enzyme

Cicero A. F. G, 2010a -1.3 6.06671245 33 12 4.1575233 33 62% -2.50[-5.01,0.01] | ? ?

Cicero A. F. G, 2010b -1.2  7.00285656 22 07 635177141 22 37% -0.50 [-4.45, 3.45] -1 2 .y

Cicero A. F. G, 2016 -1.2  5.85021367 40 0.1 5.40092585 40 6.3% -1.30[-3.77,1.17] N

Engberink M. F, 2008b -24 5.09116882 32 -24 5.09116882 32 6.2% 0.00 [-2.49, 2.49] i (11}

Hirota T, 2007 0.3 8.21735967 24 0.9 7.92275205 24 3.0% 1.20[-3.37, 5.77] N ? W

Ishida Y, 2011a -7.1  6.45600496 8 -8 6.4501938 8 18%  -5.30[-11.62,1.02] B ? ?

Ishida Y, 2011b 4.1 6.13514466 8 11 6.6370174 8 19% -5.20([-11.48,1.08) — [ ? ?

Ishida Y, 2011c -0.1  6.83117852 8 04 5.1623638 8 2.0% -0.50 [-6.43, 5.43] - a1 7 ?

Mizuno S, 2005a 4.2 7.61183289 21 1.3  5.787054582 20 3.5% -2.80[-7.03, 1.23] - - 1 [ B2

Mizuno 8, 2005b -14 538934133 12 -1 3.59026461 12 41% -0.40 [-4.08, 3.26] . 072

Sano J, 2005 -32 5.05618433 72 15 565022124 72 8.0% -1.70 [-3.45, 0.05] = 79@

Van D, 2008 0.8 463033476 134 <11 4.68187986 137 96% 0.30 [-0.81, 1.41] 5 il 722

Subtotal (35% CI) 414 416 562%  -0.89 [1.74, -0.04] *

Heterogeneity: Tau® = 0.29; Chi? = 12.70, df = 11 (P = 0.31); P=13%

Test for overall effect: 2.05 (P=0.04)

Total (95% Cl) 732 722 100.0%  -1.44[-2.37, -0.50] *

Heterogeneity: Tau® = 2.04; Chi? = 43.33, df = 23 (P = 0.006); I = 47% 71}0 5 s 5 1’0

Test for overall effect: Z = 3.01 (P = 0.003)

Test for subgroup differences: Chi* = 1.40, df = 1 (P = 0.24), I* = 28.4%
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Figure S11. Forest plots (A), sensitivity analyses (B), and funnel plots (C) on DBP
(mmHg) in the preparation analysis. The results represented the changes of DBP in the
preparation subgroup with the casein hydrolysate intervention in comparison with the
control diet.

A Disease

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
_Study or Mean SD__ Total Mean SD Total Weight IV, 95% Cl IV, Random, 95% CI ABCDEFG
DBP-BP disease
Cicero A.F. G, 2012 -2.35 832164046 82 -0.6 8.07902531 82 5.0% -1.75 [4.26, 0.76] o
Cicero A.F. G, 2016 -1.2 585021367 40 01 540092585 40 51% -1.30[-3.77, 1.17] EAR
Engberink M. F, 2008a -0.3 5.91607978 35 -24 509116882 32 4.8% 210[-0.54, 4.74] Ay =
Engberink M. F, 2008b -24 508116882 32 -24 509116882 32 5.1% 0.00 [-2.49, 2.49] =
Engberink M. F, 2008c -2.4 6.6 36 -24 509116882 32 4.5% 0.00[-2.79, 2.79] L
Hata Y, 1998 -8.8 10.30776408 17 2.2 6.85054742 13 1.5%  -4.40[-10.55, 1.75] [ ?
Hirota T, 2007 03 8.21735967 24 08 792275205 24 24% 1.20 [-3.37, 5.77] I ??
Ishida Y, 2011a -7.1  6.45600496 8 -18 6.4501938 8 14% -530[-11.62,1.02] i
Ishida Y, 2011b -4.1 6.13514466 8 11 6.6370174 8 1.4%  -5.20[-11.46, 1.06] ™ o
Jauhiainen T, 2005 -1.1 527909378 47 2.1 561968047 47 57% 1.00 [-1.20, 3.20] ]
Jauhiainen T, 2010 -3.7 798846307 45 -1.7 86.05207838 44 4.3% -2.00 [-4.94, 0.94] ? .
Jauhiainen T, 2012 -1.6 498278942 45 -0.8 5.26267684 44 5.8% -0.80 [-2.93, 1.33] ??
Kajimoto O, 2002 -9.1 75 31 07 74 33 33% -840[-12.05,-4.75] e
Mizuno S, 2005a -42 7.61183289 21 -1.3 5.78705452 20 28% -2.90[-7.03, 1.23] T~ @
Mizushima S, 2004 -2 4.50937505 23 -0.3 8.32500009 23 3.0% -1.70 [-5.57, 2.17] — 7@
Nakamura T, 2011 47 87 35 - 67 35 33% -3.70(7.34,-0.06] 77
Sano J, 2005 -3.2 5.05618433 72 -1.5 565022124 72 6.7% -1.70 [-3.45, 0.05] = | 72
Seppo L, 2002 -9.3  4.70478884 19 -5.5 7.42150013 17 27% -3.80[-7.93, 0.33] @
Van D, 2008 -0.8  4.63033476 134 -1.1 468187996 137 8.2% 0.30 [-0.81, 1.41] T L
Subtotal (95% CI) 754 743 769%  -1.42[-2.44,-0.41] *
Heterogeneity: Tau® = 2.48; Chi* = 42.23, df = 18 (P = 0.001); I* = 57%
Test for overall effect: Z = 2.76 (P = 0.008)
DBP- healthy
Akazawa N, 2018 -1 5.52268051 7 2 10.04987562 8 0.8%  -3.00[-11.08, 5.08] — ®®
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Total (95% CI) 945 939 100.0%  -1.50[-2.31, -0.69]
Heterogeneity: Tau? = 1.75; Chi = 48.97, df = 28 (P = 0.008); I* = 43% _1'0 5 0 5 1'0
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Figure S12. Forest plots (A), sensitivity analyses (B), and funnel plots (C) on DBP
(mmHg) in the disease analysis. The results represented the changes of DBP in the
disease subgroup with the casein hydrolysate intervention in comparison with the con-
trol diet.

A Age

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias

_Study or Mean SD_ Total Mean SD Total Weight IV, Random, 95% CI V, Random, 95% C ABCDEFG

TC=50years

Akazawa N, 2018 -0.05172 1.39080167 7 0 1.086428 8 06% -0.05[-1.33, 1.22] DO

Hirota T, 2007 -0.020888 1.26467827 24 0049134 1168883 24 21%  -0.07[-0.76,062] 7 DOe

Ishida ¥, 2011 0.010344 0.88200799 24 0028446 0979109 24 37%  -0.02[-0.55,0.51] N FR 7?27

Kajimoto 0, 2002 0144816  0.65943 31 047841 1233522 33 44% 0.33[-0.15, 0.81] 1 770072009

Mizushima S, 2004 -0.04 0.41625 23 0.2 0.543438 23 13.0% -0.24 [-0.52, 0.04] ] ®

Nakamura T, 2011 -0.0680118  0.5505594 35 -0.03776 0391779 35 203%  -0.03[-0.25,0.19] = B @@

Sano J, 2005 -0.08 0.98045908 72 -0.06 0.875357 72 11.1% -0.02 [-0.32, 0.28] = 778

Usinger L, 2010 -0.1 0.80622578 32 0 0751885 156 4.8%  -0.10[-0.57,0.37] —_— PO®

Yoshizawa M, 2009 0 0.77459667 15 0 072111 13 3.3% 0.00 [-0.55, 0.55] R — 0ee
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Test for subgroup differences: Chi? = 0.84, df =1 (P = 0.36), I? = 0%

Risk of bias legend

(A) Random sequence generatian (selection bias)

(B) Allccation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
B TC 2 50 years TC < 50 years
Meta-analysis estimates, given named study is omitted Meta-analysis estimates, given named study is omitted
Lower CI Limit ) Estimate Upper CI Limit | Lower CI Limit © Estimate | Upper Cl Limit
Akazawa N, 2018 i @ Hata Y, 1996 1} -
Hirota T, 2007
Ishida Y, 2011 i ol p
Kajimato O, 2002 | (a2 1
Mizushima S, 2004 ] =3 1
LuT M, 2018
Nakamura T, 2011 - I

Sano J, 2005 s S RS- L1
Usinger L, 2010 { o |

Yoshizawa M, 2009

Yoshizawa M, 2010 | Mizuno §, 2005
! I 1 ]
-0.30 -0.24 -0.06 011 045 -0.42 -0.26 0.07 0.40 0.59

c _BE(MD)

0
[F3 pas
04T .
s " Koy
sl 5

0et

, MD

- 08 0 05 1

|6TD >50years < Te<50ysars

Figure S13. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TC
(mmol/L) in the age analysis. The results represented the changes of TC in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.



A Duration

Casein hydrolysate Control

Mean Difference Mean Difference

Risk of Bias

_Study or Mean SD _ Total Mean SD Total Weight IV, Random,95%Cl  IV.Random,95%Cl A BCDEFG
TC=8weeks
Akazawa N, 2018 -0.05172 1.39080167 7 0 1.086428 8 06% -0.05[-1.33,1.22] Pe6
Hata Y, 1996 -0.16 0.41231056 17 -0.14 0.612944 13 6.8% -0.02 [-0.41, 0.37] ? . ?
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Subtotal (95% CI) 243 222 767%  -0.05[-0.16, 0.07] *
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Mizushima S, 2004 -0.04 0.41825 23 0.2 0543438 23 13.0% -0.24 [-0.52, 0.04] e 700
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Test for overall effect: Z = 1.35 (P = 0.18)
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Figure S14. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TC (mmol/L) in the duration analysis. The
results represented the changes of TC in the duration subgroup with the casein hydrolysate intervention in comparison

with the control diet.



A Preparation

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
_Study or Mean
TC-fermentation
Akazawa N, 2018 -0.05172 1.39080167 7 0 1.086428 8 08% -0.05[-1.33, 1.22]
Hata Y, 1996 -0.16 0.41231056 17 -0.14 0.612944 13 86% -0.02[-0.41, 0.37]
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Mizushima 8, 2004 -0.04 0.41625 23 0.2 0.543438 23 16.3% -0.24[-0.52, 0.04] 2
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Mizuno 8, 2005 0.023274 091816111 33 0.02586 1.046325 32 5.6% -0.00 [-0.48, 0.48] '
Sano J, 2005 -0.08 0.98045908 72 -0.06 0.875357 72 13.9% -0.02 [-0.32, 0.28] S ?
Subtotal (95% CI) 153 152 26.8% -0.02 [-0.24, 0.20]
Heterogeneity: Tau? = 0.00; Chi* = 0.03, df = 3 (P = 1.00); I*= 0%
Test for overall effect: Z = 0.19 (P = 0.85)
Total (95% CI) 312 290 100.0% -0.08 [-0.19, 0.03]
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Figure S15. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TC
(mmol/L) in the preparation analysis. The results represented the changes of TC in the
preparation subgroup with the casein hydrolysate intervention in comparison with the
control diet.
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Mean Difference

Mean Difference Risk of Bias

_Study or Mean SD  Total Mean SD Total Weight [V, Random.95% Cl V.Random.95%Cl A BCDEFG
TC-BP disease
Hata Y, 1996 -0.16 0.41231056 17 -0.14 0.612944 13 6.8% -0.02 [[0.41, 0.37] ? .
Hirota T, 2007 -0.020688 1.26467827 24 0.049134 1.168883 24 21% -0.07 [-0.76, 0.62] P
Ishida Y, 2011 0.010344 0.88200799 24 0.028446 0.979109 24 37% -0.02 [-0.55, 0.51] Pe
Kajimoto O, 2002 -0.144816 0.65943 31 -0.47841 1.233522 33 44% 0.33 [-0.15, 0.81] T - D@
LuTM, 2018 -0.093096  1.0190612 22 -0.33359 0.873527 23 33% 0.24 [-0.32, 0.80] ] 2@
Mizuno 8, 2005 0.023274 0.91816111 33 0.02586 1.046325 32 44% -0.00 [-0.48, 0.48] [ ]
Mizushima S, 2004 -0.04 0.41625 23 0.2 0.543438 23 13.0% -0.24 [-0.52, 0.04] 0 7@
Nakamura T, 2011 -0.0680118  0.5505594 35 -0.03776 0.391779 35 20.3% -0.03 [-0.25, 0.19] o &
Sano J, 2005 -0.08 0.98045908 72 -0.06 0.875357 72 11.1% -0.02 [-0.32, 0.28] T D@
Usinger L, 2010 01 080622578 32 0 0751665 15 46%  -0.10[057,0.37] N e
Subtotal (95% CI 313 294 73.8%  -0.03[-0.15,0.08] *
Heterogeneity: Tau? = 0.00; Chi* = 5.39, df = 9 (P = 0.80); I = 0%
Test for overall effect: Z = 0.57 (P = 0.57)
TC-healthy
Akazawa N, 2018 -0.05172 1.39080167 7 0 1.086428 8 06% -0.05[-1.33,1.22]
‘Yoshizawa M, 2009 0 0.77459667 15 0 o0.72111 13 3.3% 0.00 [-0.55, 0.55]
Yoshizawa M, 2010 0 0.25495098 12 0.2 0.254951 10 22.3% -0.20 [-0.41, 0.01] =
Subtotal (95% CI} 34 31 262%  -0.17[-0.37,0.03] -
Heterogeneity: Tau* = 0.00; Chi* = 0.47, df =2 (P =0.79); I*= 0%
Test for overall effect: Z = 1.70 (P = 0.09)
Total (95% CI) 347 325 100.0% -0.07 [-0.17, 0.03] q
Heterogeneity: Tau? = 0.00; Chi* = 7.23, df = 12 (P = 0.84); I = 0%
Test for overall effect: Z = 1.36 (P = 0.17) cﬂsei;j hy drfl yss st 9 cgm?vf i
Test for subgroup differences: Chi* = 1.37, df = 1 (P = 0.24), I’ = 26.9%
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of cutcome assessment (detection bias)
(E) Incomplete outcome data (altrition bias)
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(G) Other bias
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Figure S16. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TC
(mmol/L) in the disease analysis. The results represented the changes of TC in the dis-
ease subgroup with the casein hydrolysate intervention in comparison with the control
diet.



A Age

Casein hydrolysate

Control

Mean Difference

Mean Difference

Risk of Bias

__Study or Sub Mean eight 1V, Rand 95% Cl IV, Rand 95% Cl ABCDEFG
LDL=50years
Igase M, 2021 -0.0181 074994 36 0.108612 0687876 44 132%  -0.13[-0.45,0.19] —= 1 92720000
Jauhiainen T, 2005 -0.06 0.459792 47 -0.06 0.51088 47  34.7% 0.00 [-0.20, 0.20] by 2@ ®
Nakamura T, 2011 -0.00879  0.52651 35 -0.00284 0.340318 3B 311% -0.01[-0.21, 0.20] 0ew
Usinger L, 2010 0.2 0.851315 32 07 15 57%  -020[-068028 — [ @@
Yoshizawa M, 2009 0.1 0.774597 15 01 072111 13 44% 0,00 [-0.55, 0.55] POw
Yoshizawa M, 2010 0 0.69282 12 0.2 0.832456 10 44% -0.20 [-0.75, 0.35] Doe
Subtotal (95% CI) 177 164  93.5% -0.04 [-0.16, 0.08] -
Heterogeneity: Tau? = 0.00; Chi* = 1.31, df = 5 (P = 0.93); P = 0%
Test for overall effect: Z = 0.68 (P = 0.50)
LDL<50years
LuT M, 2018 01655 0.848117 22 -0.21205 0692394 23 65%  0.05[-0.41,0.50] —_— 1 190000
Subtotal (95% CI) 23 6.5% 0.05 [-0.41, 0.50] i
Heterogeneity: Not applicable
Test for overall effect: Z = 0.20 (P = 0.84)
Total (95% CI) 199 187 100.0%  -0.04 [-0.15, 0.08] *
Heterogeneity: Tau? = 0.00; Chi* = 1.44, df = 6 (P = 0.96); I = 0% e e e
Test for overall effect: Z = 0.61 (P = 0.54) il Elfm?yi;a D(:nﬁifj 05
Test for subgroup differences: Chiz = 0.14, df =1 (P =0.71), 2= 0%
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
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(F) Selective reporting (reporting bias)
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Figure S17. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on LDL
(mmol/L) in the age analysis. The results represented the changes of LDL in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.



A Disease

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
eight IV, 95% Cl IV, 95% Cl ABCDEFG

LDL-BP disease
Jauhiainen T, 2005 -0.06 0.459792 47 -0.06 051088 47 34.7% 0.00 [-0.20, 0.20] = 1@7@®
LuTM, 2018 -0.1655 0.848117 22 -0.21205 0.692394 23 6.5% 0.05 [-0.41, 0.50] —le 2@
Nakamura T,2011  -0.00879  0.52651 35 -0.00284 0340318 35 311%  -0.01[-0.21,020] = Wl TR
Usinger L, 2010 -0.2 0.851315 32 0 0.7 15 5.7% -0.20[-0.68,028) — 7 222@
Subtotal (95% CI) 136 120 78.0% <0.01[-0.14, 0.12] -
Heterogeneity: Tau? = 0.00; Chi* = 0.66, df = 3 (P = 0.88); F = 0%
Test for overall effect: Z = 0.20 (P = 0.84)
LDL- healthy
Igase M, 2021 -0.0181  0.74994 36 0.108612 0.687876 44 13.2% -0.13[-0.45, 0.19] N
Yoshizawa M, 2009 0.1 0.774597 15 0.1 072111 13 44% 0.00 [-0.55, 0.55]

Yoshizawa M, 2010 0 0.69282 12 0.2 0.632456 10 44%

-0.20 [-0.75, 0.35]

Subtotal (35% CI) 63 67 220%  0.12[-0.36,0.13] ——
Heterogeneity: Tau® = 0.00; Chi* =0.26, df = 2 (P = 0.88), I = 0%
Test for overall effect: Z = 0.92 (P = 0.36)
Total (95% Cl) 199 187 100.0%  -0.04 [-0.15, 0.08] *
Heterogeneity: Tau? = 0.00; Chi? = 1.4, df = 6 (P = 0.96); I = 0% et
-0.5 -025 0 025 05
Test for overall effect: Z = 0.61 (P = 0.54) Casein hydrolysate  Control
Test for subgroup differences: Chi? = 0.52, df =1 (P = 0.47), 1= 0%
Risk of bias legend
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Figure S18. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on LDL
(mmol/L) in the disease analysis. The results represented the changes of LDL in the
disease subgroup with the casein hydrolysate intervention in comparison with the con-
trol diet.



A Age

Casein hydrolysate

Control

Mean Difference Mean Difference Risk of Bias

_Study or Sub Mean SD otal Mean SD Total Weight IV, Random, 95% C V, Rando
HDL=50years
Igase M, 2021 0.020688 0.235326 36 -0.02069 0.299976 44 13.0% 0.04 [-0.08, 0.16] i
Kajimoto O, 2002 -0.07499 0.253428 31 -0.02586 0.18102 33 15.3% -0.05 [-0.16, 0.06] .
Mizushima S, 2004 -0.06 0.289063 23 0.08 0.208125 23 8.5% -0.14 [-0.29, 0.01]
Nakamura T, 2011 0.043703 0.194209 35 0.020688 0.131369 35 298% 0.02 [-0.05, 0.10] B
Sano J, 2005 -0.09 0.381182 T2 -0.07 0.445253 72 9.8% -0.02 [-0.16,0.12] ki
Usinger L, 2010 0 0.3 32 0 0.3 15 53% 0.00 [-0.18, 0.18]
Yoshizawa M, 2009 0 0.387298 15 0 0.380555 13 2.3% 0.00 [-0.28, 0.28]
Yoshizawa M, 2010 0.1 0.547723 12 0.1 0.318228 10 1.3% 0.00 [-0.37, 0.37]
Subtotal (95% Cl) 256 245 85.3%  -0.01[-0.06,0.04] 4
Heterogeneity: Tau? = 0.00; Chi? = 6.03, df = 7 (P = 0.66); I* = 0%
Test for overall effect: Z = 0.45 (P = 0.65)
HDL<50years
Hata Y, 1996 -0.14 0.288617 17 0.09 0.396611 13 2.8% -0.23 [-0.49, 0.03] B
LuTM, 2018 -0.0181 0.271868 22 -0.08275 0.335189 23 57% 0.06 [-0.11, 0.24] It
Mizuno S, 2005 -0.02069 0.37497 33 -0.00259 0.320674 32 6.3% -0.02 [-0.19, 0.15] =
Subtotal (95% CI) T2 68 14.7% -0.04[-0.19,0.11]
Heterogeneity: Tau® = 0.01; Chi* = 3.45, df = 2 (P = 0.18); I = 42%
Test for overall effect: Z = 0.50 (P = 0.62)
Total {95% CI) 328 313 100.0% <0.01 [-0.06, 0.03]
Heterogeneity: Tau? = 0.00; Chi* = 8.55, df = 10 (P = 0.58); I = 0% 25 boacs
Test for overall effect: Z = 0.59 (P = 0.55) G hydrolysate G A f A
Test for subgroup differences: Chi? = 0.12, df = 1 (P= 0.73), 12 = 0% HEMIICER. oM
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(G) Other bias
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Figure S19. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on HDL
(mmol/L) in the age analysis. The results represented the changes of HDL in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.



A Duration

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
Study or Mean SD  Total Mean SD Total Weight IV, 95% CI 1V, 95% Cl ABCDEFG
HDL =8weeks
Hata Y, 1996 -0.14 0.288617 7 0.09 0.396611 13 28% -0.23 [-0.48, 0.03) I 7@
Igase M, 2021 0.020688 0.235326 36 -0.02069 0.299976 44 13.0% 0.04 [-0.08, 0.16] 5 @~
Kajimoto O, 2002 -0.07499 0.253428 31 -0.02586 0.18102 33 15.3% -0.05 [-0.16, 0.06] = 72
LuTM, 2018 -0.0181 0.271868 22 -0.08275 0.335189 23 57% 0.06 [-0.11, 0.24] I i 7@
Nakamura T, 2011 0.043703 0.194209 35 0.020688 0.131369 35 29.8% 0.02 [-0.05, 0.10] M 77
Sano J, 2005 -0.09 0.381182 72 -0.07 0.445253 72 98% -0.02 [-0.16, 0.12) o I 0o
Usinger L, 2010 0 0.3 32 0 0.3 15  53% 0.00 [-0.18, 0.18] 7?7
Yoshizawa M, 2009 0 0.387298 15 0 0.360555 13 23% 0.00 [-0.28, 0.28] 0@
‘Yoshizawa M, 2010 0.1 0.547723 12 0.1 0.316228 10 1.3% 0.00 [-0.37, 0.37] 22
Subtotal (95% CI) 272 258 853%  0.00 [0.05, 0.05] >
Heterogeneity: Tau? = 0.00; Chi? = 5.31, df =8 (P = 0.72); I = 0%
Test for overall effect: Z = 0.01 (P = 0.99)
HDL<8weeks
Mizuno S, 2005 -0.02069 0.37497 33 -0.00259 0.320674 32 6.3% -0.02 [-0.19, 0.15] 3l
Mizushima S, 2004 -0.06 0.288063 23 0.08 0.208125 23 8.5% -0.14 [-0.29, 0.01] |
Subtotal (95% Cl) 56 55 14.7%  -0.09 [-0.21,0.03] -
Heterogeneity: Tau? = 0.00; Chi? = 1.14, df =1 (P = 0.28); I = 13%
Test for overall effect: Z = 1.44 (P = 0.15)
Total (95% CI) 328 313 100.0%  -0.01[-0.06, 0.03] *
Heterogeneity: Tau? = 0.00; Chi? = 8.55, df = 10 (P = 0.58); ? = 0% 0'2 5 0 0'1 0'2
Test for overall effec.:I:Z:ﬂsg (F’. 0.55) Gasein hydrolysate  Gontrol
Test for subgroup differences: Chi* = 1.81,df = 1 (P = 0.18), P = 44.8%
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
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(D) Blinding of outcome assessment (detection bias)
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Figure S20. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on HDL
(mmol/L) in the duration analysis. The results represented the changes of HDL in the
duration subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Preparation

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias.
Study or Subgroup Mean SD__ Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% C| ABCDEFG
HDL-fermentation
Hata Y, 1996 -0.14 0.288617 17 0.09 0.396611 13 4.8% -0.23[-0.48, 0.03] B [ 1}
Kajimoto O, 2002 -0.07499 0.253428 31 -0.02586 0.18102 33 26.7% -0.05[-0.16, 0.06] =
LuTM, 2018 -0.0181 0.271868 22 -0.08275 0.335189 23 99% 0.06 [-0.11, 0.24] =
Mizushima S, 2004 -0.06 0.289063 23 0.08 0.208125 23 14.8% -0.14 [-0.28, 0.01] =
Usinger L, 2010 0 03 32 0 03 16 9.3% 0.00 [-0.18,0.18]
Yoshizawa M, 2009 0 0.387298 15 0 0.360555 13 4.1% 0.00 [-0.28,0.28]
Yoshizawa M, 2010 0.1 0.547723 12 0.1 0.316228 10 23% 0.00 [-0.37,0.37]
Subtotal (95% CI) 152 130 719%  -0.05[-0.12,0.01] R 4
Heterogeneity: Tau® = 0.00; Chi® = 5.44, df = 6 (P = 0.49); P = 0%
Test for overall effect: Z = 1.59 (P = 0.11)
HDL-enzyme
Mizuno S, 2005 -0.02069 0.37497 33 -0.00259 0.320674 32 10.9% -0.02 [-0.18, 0.15]
Sano J, 2005 -0.09 0.381182 72 -0.07 0.445253 72 171% -0.02[-0.16,0.12] =
Subtotal (95% CI) 105 104 28.1% -0.02[-0.13, 0.08] -
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P =0.99); ? = 0%
Test for overall effect: Z = 0.36 (P = 0.72)
Total (95% CI) 257 234 100.0% -0.04 [-0.10, 0.01] &
Heterogeneity: Tau? = 0.00; Chi* = 5.73, df = 8 (P = 0.68); I = 0% —t —
Test Il effect: Z = 1.54 (P = 0.12 02 00402
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Figure S21. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on HDL
(mmol/L) in the preparation analysis. The results represented the changes of HDL in
the preparation subgroup with the casein hydrolysate intervention in comparison with
the control diet.



A Disease

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias

__Study or Sub Mean SD Total Mean SD Total Weight [V, Random, 85% C| 1V, Random, 95% C| ABCDEFG

HDL-BP disease

Hata Y, 1996 -0.14 0.288617 1w 0.08 0.396611 13 28% -0.23 [-0.49, 0.03] B il ]

Kajimoto O, 2002 -0.07499 0.253428 31 -0.02586 0.18102 33 163% -0.05 [-0.16, 0.06] I B P @

LuT M, 2018 -0.0181 0.271868 22 -0.08275 0335189 23 57% 0.06 [-0.11, 0.24] N 2@

Mizuno S, 2005 -0.02089 0.37497 33 -0.00259 0.320674 32 6.3% -0.02 [-0.19, 0.15] e . @

Mizushima S, 2004 -0.06 0.289063 23 008 0208125 23 85% -0.14[-0.29, 0.01] N 2@

Nakamura T, 2011 0.043703 0.194209 35 0020688 0131369 35 29.8% 0.02 [-0.05, 0.10] - 2@

Sano J, 2005 -0.09 0.381182 72 -0.07 0445253 72 9.8% -0.02 [-0.16, 0.12] N r®

Usinger L, 2010 0 03 32 0 03 15 53% 0.00 (-0.18, 0.18] —_—t 2@

Subtotal (95% CI) 265 246 833%  -0.02[-0.07,0.03] *

Heterogeneity: Tau? = 0.00; Chi* =7.57, df =7 (P = 0.37); F = 8%

Test for overall effect: Z = 0.96 (P = 0.34)

HDL-Healthy

Igase M, 2021 0.020688 0.235326 36 -0.02069 0.299976 44 13.0% 0.04 [-0.08, 0.16] -

Yoshizawa M, 2009 0 0.387298 15 0 0.380555 13 23% 0.00 [-0.28, 0.28] ]

Yoshizawa M, 2010 0.1 0.547723 12 0.1 0.316228 10 1.3% 0.00 [-0.37,0.37]

Subtotal (95% CI) 63 67 16.7%  0.03[-0.07,0.14]

Heterogeneity: Tau? = 0.00; Chi? =0.10, df =2 (P = 0.85); F = 0%
Test for overall effect: Z = 0.61 (P = 0.54)

Total (95% CI) 328 313 100.0%  -0.01[-0.06, 0.03]
Heterogeneity: Tau® = 0.00; Chi* = 8.55, df = 10 (P = 0.58); I* = 0%
Test for overall effect: Z = 0.59 (P = 0.55)

Test for subgroup differences: Chi* = 0.93, df = 1 (P=0.33), P = 0%
Risk of bias legend
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Figure S22. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on HDL
(mmol/L) in the disease analysis. The results represented the changes of HDL in the
disease subgroup with the casein hydrolysate intervention in comparison with the con-
trol diet.



A Age

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias

—Study or Mean ¥ m.95%Cl A BCDEFG

TG =50years

Akazawa N, 2018 -0.15806 0.93007264 7  -0.15806 0.58474135 8 15% 0.00 [-0.80, 0.80] ?? L 4

Hirota T, 2007 -0.359022 1.31533588 24 0.294669 0.89112507 24 2.3% 065[-1.29,-002) — | i @

Igase M, 2021 -0.153544 0.453858 36 -0.013548 05634017 44 19.9% -0.14 [-0.36, 0.08] - @ @

Ishida Y, 2011 0.072256 0.57783207 24 0069998 0.83329837 24 57% 0.00 [-0.40, 0.41] I o @ L ]

Jauhiainen T, 2005 0.03 0.63008539 a7 0 0.64711472 47 14.0% 0.03[-0.23, 0.29] N @ .

Kajimoto O, 2002 -0627724 2693794 31 -0299185 1265609 33 0.9% -0.33[-1.37,0.71] ?? L)

Mizushima S, 2004 0.063 1.08687501 23 -0.07 1.07531251 23 2.4% 0.13[-0.49, 0.76] = @ @

Nakamura T, 2011 -0.1493667 05248721 35 -0.0222413 04667286 35 17.2% -0.13[-0.36, 0.11] o ??

Usinger L, 2010 0.04 04501111 32 -0.03 0.49819675 15 10.6% 0.07 [-0.23, 0.37] o dy .

Yoshizawa M, 2009 0.1 0.77459667 15 0.1 0.57008771 13 37% 0.00 [-0.50, 0.50] I 72 L )

Yoshizawa M, 2010 0.1 0.54772256 12 0.1 0.80622578 10 2.7% 0.00 [-0.59, 0.59] — g 77

Subtotal (95% CI) 286 276 80.7%  -0.07[-0.17, 0.04] *

Heterogeneity: Tau® = 0.00; Chi* = 6.22, df = 10 (P = 0.80); > =0%

Test for overall effect: Z=1.19 (P = 0.23)
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Mizuno 8, 2005 0.031612 0.71197438 33 0.021451 045508193 32 11.1% 0.01[-0.28, 0.30] i ]

Subtotal (35% CI) 72 68 19.3%  0.03[-0.19,0.25] B

Heterogeneity: Tau? = 0.00; Chi? = 0.04, df =2 (P = 0.98); I = 0%

Test for overall effect: Z = 0.23 (P = 0.82)

Total (95% Cl) 358 344 100.0%  -0.05[-0.14, 0.05] L

Heterogeneity: Tau? = 0.00; Chi® = 6.79, df = 13 (P = 0.91); P =0%
Test for overall effect: Z=0.97 (P = 0.33)

Test for subgroup differences: Ch = 0.53, df = 1 (P = 0.47), I = 0%
Risk of bias legend
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Figure S23. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TG
(mmol/L) in the age analysis. The results represented the changes of TG in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.



Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
udy o M D R m, 95% C| ABCDEFG
TG =8weeks
Akazawa N, 2018 -0.15806 0.93007264 7 -0.15806 0.58474135 8 1.5% 0.00 [-0.80, 0.80] ??
Hata Y, 1996 -0.12 0.28861739 17 -0.16 0.72111026 13 654% 0.03 [-0.38, 0.45] 2@
Igase M, 2021 -0.153544  0.453858 36 -0.013548  0.534017 44 19.9% -0.14 [-0.36, 0.08] b i @7
Jauhiainen T, 2005 0.03 0.83008539 a7 0 064711472 47 14.0% 0.03[-0.23, 0.29] = ? .
Kajimoto O, 2002 -0627724  2.693794 31 -0.299185 1.265609 33 0.9% -0.33[-1.37,0.71] 2@
LuTM, 2018 0.001129 1.20317319 22 -0.075643 0.70878949 23 28% 0.08 [-0.50, 0.66] = @
Nakamura T, 2011 -0.1493667 05248721 35 -0.0222413 04667286 35 172% -0.13[-0.38,0.11] il PO
Usinger L, 2010 0.04 04501111 32 -0.03 0.49819675 15 106% 0.07 [-0.23, 0.37] 3 ??
Yoshizawa M, 2009 0.1 0.77459667 15 0.1 0.57008771 13 37% 0.00 [-0.50, 0.50] ?®
Yoshizawa M, 2010 0.1 0.54772256 12 0.1 0.80622578 10 27% 0.00 [-0.59, 0.59] ®@
Subtotal (95% CI) 254 241 785%  -0.05[-0.16, 0.06] L
Heterogeneity: Tau? = 0.00; Chi* = 2.76, df = 9 (P =0.97); =0%
Test for overall effect: Z=0.85 (P = 0.39)
TG <8weeks
Hirota T, 2007 -0.358022 1.31533588 24 0.204669 0.89112507 24 23%  -0.65[-1.29,-0.02]
Ishida ¥, 2011 0.072256 0.57783297 24 0.069998 0.83329837 24 5.7% 0.00[-0.40, 0.41]
Mizuno S, 2005 0.031612 0.71197438 33 0021451 045506193 32 11.1% 0.01[-0.28, 0.30] —FE
Mizushima S, 2004 0.063 1.08687501 23 -0.07 1.07531251 23 24% 0.13[-0.48, 0.76]
Subtotal (95% CI) 104 103  215%  -0.07 [-0.32, 0.19]
Heterogeneity: Tau? = 0.02; Chi* = 4.02, df = 3 (P = 0.26), 1*=25%
Test for overall effect: Z = 0.51 (P = 0.61)
Total (95% CI) 358 344 100.0%  -0.05[-0.14, 0.05]
Heterogeneity: Tau? = 0.00; Chi# = 6.79, df = 13 (P = 0.91); 2= 0% 3 05 0 05 1
Test for overall effect: Z = 0.97 (P = 0.33) GCasein dwl‘ sate Contr‘o}
Test for subgroup differences: Chi* = 0.02, df = 1 (P = 0.89), I’ = 0% ety
Risk of bias legend
(A) Random sequence generation (selection bias)
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(F) Selective reporting (reporting bias)
(G) Other bias
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Figure S24. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TG
(mmol/L) in the duration analysis. The results represented the changes of TG in the
duration subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Preparation

Casein hydrolysate

Control Mean Difference Mean Difference Risk of Bias

Study or Mean SD otal Mean SD Total Weight IV, Random, 95% Cl V. Rando
TG-fermentation
Akazawa N, 2018 -0.15806 0.93007264 7 -0.15806 0.58474135 8 23% 0.00 [-0.80, 0.80]
Hata Y, 1996 -0.12 0.28861739 17 -0.15 0.72111026 13 8.6% 0.03 [-0.39, 0.45]
Jauhiainen T, 2005 0.03 0.63008539 a7 0 0.64711472 47 22.2% 0.03[-0.23, 0.29] |
Kajimoto O, 2002 -0627724  2.693794 31 -0.299185  1.265609 33 14% -0.33[-1.37, 0.71]
LuTM, 2018 0.001129 1.20317319 22 -0.075643 0.70878949 23 44% 0.08 [-0.50, 0.66]
Mizushima S, 2004 0.063 1.08687501 23 -0.07 1.07531251 23 3.8% 0.13 [-0.49, 0.76]
Usinger L, 2010 0.04 0.4501111 32 -0.03 0.49819675 15 16.8% 0.07 [-0.23, 0.37] =
Yoshizawa M, 2009 0.1 0.77459667 15 0.1 0.57008771 13  59% 0.00 [-0.50, 0.50]
Yoshizawa M, 2010 0.1 0.54772256 12 0.1 0.80622578 10 4.3% 0.00 [-0.59, 0.59]
Subtotal (95% CI) 206 185 69.7% 0.04 [-0.11, 0.18]
Heterogeneity: Tau? = 0.00; Chi* = 0.68, df =8 (P =1.00); 1= 0%
Test for overall effect: Z = 0.48 (P = 0.63)
TG-enzyme
Hirota T, 2007 -0.359022 1.31533588 24 0.294669 0.89112507 24 37%  -0.65[-1.29,-0.02] A d
Ishida Y, 2011 0.072256 0.57783297 24 0.069998 0.83329837 24 9.0% 0.00 [-0.40, 0.41] b
Mizuno S, 2005 0.031612 0.71197438 33 0.021451 0.45508193 32 1786% 0.01[-0.28, 0.30] e | B
Subtotal (95% CI) 81 80 30.3%  -0.12[-0.45,0.20]
Heterogeneity: Tau® = 0.04; Chi* = 3.66, df =2 (P = 0.16); I* = 45%
Test for overall effect: Z = 0.73 (P = 0.47)
Total (95% CI) 287 265 100.0% 0.00[-0.12, 0.12]
Heterogeneity: Tau? = 0.00; Chi* = 4.97, df = 11 (P = 0.93); = 0% ‘1 _0“5 A 0’5 ;
Test for overall effect: Z = 0.05 (P = 0.96) e . S
C. hydrolysate Control
Test for subgroup differences: Chi? = 0.74, df = 1 (P = 0.39), I = 0% -asein hydrolysate Control
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
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(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
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(G) Other bias
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Figure S25. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TG
(mmol/L) in the preparation analysis. The results represented the changes of TG in the
preparation subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Disease

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
Study or Mean SD  Total Mean SD Total Weight IV, Random, 95% Cl V., Random., 95% C} ABCDEFG
TG-BP disease
HataY, 1996 -0.12 0.28861739 17 -0.15 0.72111026 13 54% 0.03 [-0.39, 0.45] 7@
Hirota T, 2007 -0.359022 1.31533588 24 0.294669 0.89112507 24 23% -0.65[-1.28, -0.02] e
Ishida Y, 2011 0.072256 0.57783297 24 0.069998 0.83329837 24 5.7% 0.00 [-0.40, 0.41] P
Jauhiainen T, 2005 0.03 0.63008539 47 0 064711472 47 14.0% 0.03 [-0.23, 0.29] 3 7@
Kajimoto O, 2002 -0.827724 2.693794 31 -0.299185 1.2685603 33 0.9% -0.33[-1.37,0.71] @@
LuTM, 2018 0.001129 1.20317319 22 -0.075643 0.70878948 23 28% 0.08 [-0.50, 0.66] E 2@
Mizuno S, 2005 0.031612 0.71197438 33 0.021451 0.45506193 32 11.1% 0.01[-0.28, 0.30] o S [ 5
Mizushima 8, 2004 0.063 1.08687501 23 -0.07 1.075631251 23 24% 0.13 [-0.49, 0.76] @
Nakamura T, 2011 -0.1493667  0.5248721 35 -0.0222413 0.4867286 36 17.2% -0.13 [-0.36, 0.11] e @
Usinger L, 2010 0.04 04501111 32 -0.03 0.49819676 16  10.6% 0.07 [-0.23, 0.37] 3 L
Subtotal (95% CI) 288 269 72.2%  -0.03[-0.14, 0.09] L 2
Heterageneity: Tau? = 0.00; Chi* = 5.90, df = 9 (P = 0.75); I* = 0%
Test for overall effect: Z = 0.48 (P = 0.63)
TG-Healthy
Akazawa N, 2018 -0.15806 0.93007264 7 -0.15806 0.58474135 & 1.5% 0.00 [-0.80, 0.80] PO®
Igase M, 2021 -0.163544  0.453858 36 -0.013548 0.534017 44 19.9% -0.14 [-0.36, 0.08] i @27
Yoshizawa M, 2009 0.1 0.77452667 15 0.1 0.57008771 13 37% 0.00 [-0.50, 0.50] PO®
Yoshizawa M, 2010 0.1 0.54772256 12 0.1 0.80622578 10 2.7% 0.00 [-0.59, 0.59] PO
Subtetal (95% Cl) 70 75 27.8%  -0.10 [-0.28, 0.08] -
Heterogeneity: Tau® = 0.00; Chi* = 0.46, df = 3 (P =0.93); I = 0%
Test for overall effect: Z = 1.07 (P = 0.28)
Total (95% CI) 358 344 100.0% -0.05 [-0.14, 0.05] 4
Heterogeneity: Tau? = 0.00; Chiz = 8.79, df = 13 (P = 0.91); 1= 0% _‘1 .n=5 : o=5 1
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Figure S26. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on TG
(mmol/L) in the disease analysis. The results represented the changes of TG in the dis-
ease subgroup with the casein hydrolysate intervention in comparison with the control
diet.



A Age

Casein hydrolysate Control Mean Difference Mean Difference
_Study or Mean SD Total Mean % Cl. IV, 95%Cl A G
FBG=50years
Akazawa N, 2018 0.055556 0.333333 7 0.055556 0.444444 8 6.1% 0.00 [-0.39, 0.39] ?
Hirota T, 2007 -0.04444 0.541731 24 -0.03889 0.56395 24 9.7% -0.01 [-0.32, 0.31] ?
Ishida Y, 2011 0.022222 0.488889 24 -0.03333 0.326433 24 17.1% 0.06 [-0.18, 0.29] o ?
Nakamura T, 2011 -0.285 0.506111 35 -0.36667 0.327222 35 23.7% 0.07 [-0.13, 0.27] i ?
Sano J, 2005 -0.3 0.7 72 -0.3 0.751665 72 16.8% 0.00 [-0.24, 0.24] - = ?
Subtotal (95% CI) 162 183 733%  0.04[0.08,0.15] -
Heterogeneity: Tau? = 0.00; Chi* = 0.34, df =4 (P = 0.99); 7= 0%
Test for overall effect: Z = 0.61 (P = 0.54)
FBG<S50years
Hata Y, 1996 -0.3 0.412311 17 -0.04 0.360555 13 12.3% -0.26 [-0.54, 0.02] . i
Mizuno S, 2005 -0.01111 0472516 33 -0.01111 0.575329 32 14.4% 0.00 [-0.26, 0.26]
Subtotal (95% CI) 50 45 26.7%  -0.12[-0.38,0.13] o
Heterogeneity: Tau? = 0.02; Chi? =1.82, df =1 (P = 0.18); I? = 45%
Test for overall effect: Z = 0.96 (P = 0.34)
Total {95% CI) 212 208 100.0%  -0.01[-0.10,0.09] ’
Heterogeneity: Tau? = 0.00; Chi? = 4.08, df = 6 (P = 0.67); 12 = 0% } t t ; t
05 -0.25 0 0.25 0.5
Test for overall effect: Z = 0.12 (P = 0.90) Casein hydrolysate Control
Test for subgroup differences: Chi* = 1.26, df = 1 (P = 0.26), P =20.8%
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E} Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
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Figure S27. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on FBG
(mmol/L) in the age analysis. The results represented the changes of FBG in the age
subgroup with the casein hydrolysate intervention in comparison with the control diet.



A Duration

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
_Study or Sub Mean SD otal Mean SD Total Weight [V, Rand 95% Cl| IV, Rand 95% C| ABCDEFG
FBG=8weeks
Akazawa N, 2018 0.055556 0.333333 7 0055556 0.444444 8 6.1%  0.00[0.39,0.39] — 2770006
Hata Y, 1996 -0.3 0412311 17 -0.04 0.360555 13 123% -0.26[-054,002] — | [ ]
Nakamura T, 2011 -0.295 0.506111 35 -0.36667 0.327222 35 23.7% 0.07 [-0.13, 0.27] B
Sano J, 20056 -0.3 0.7 72 -0.3 0.751665 72 16.8% 0.00 [-0.24, 0.24]
Subtotal (95% CI) 131 128 58.8% -0.03 [-0.18, 0.11] R o
Heterogeneity: Tau® = 0.00; Chi* = 3.72, df = 3 (P = 0.29); I = 19%
Test for overall effect: Z = 0.43 (P = 0.67)
FBG<8weeks
Hirota T, 2007 -0.04444 0541731 24 -0.03889 0.56395 24 9.7% -0.01[-0.32, 0.31]
Ishida Y, 2011 0.022222 0.488889 24 -0.03333 0.326433 24 171% 0.08 [-0.18, 0.29] .
Mizuno S, 2005 -0.01111 0.472516 33 -0.01111 0.575329 32 14.4% 0.00 [-0.26, 0.26]
Subtotal (95% CI) 81 80 41.1%  0.02[0.13, 0.17] i
Heterogeneity: Tau? = 0.00; Chi? = 0.14, df = 2 (P = 0.93); 1= 0%
Test for overall effect: Z=0.28 (P =0.78)
Total (95% CI) 212 208 100.0% -0.01 [-0.10, 0.09] ?
Heterogeneity: Tau® = 0.00; Chi* = 4,08, df = 6 (P = 0.67); I7= 0% y t t
Test f Il effect: Z=0.12 (P = 0.90; g e O od 08
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Test for subgroup differences: Chi* = 0.25, df = 1 (P = 0.62), I = 0%
Risk of bias legend
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(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
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Figure S28. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on FBG
(mmol/L) in the duration analysis. The results represented the changes of FBG in the
duration subgroup with the casein hydrolysate intervention in comparison with the
control diet.



A Preparation

Casein hydrolysate Control Mean Difference Mean Difference Risk of Bias
_ Study or Mean SD__ Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI ABCDEFG
FBG-fermentation
Akazawa N, 2018 0.055556 0.333333 7 0.055556 0.444444 8  8.0% 0.00 [-0.39, 0.39]
Hata Y, 1996 -0.3 0412311 17 -0.04 0.360555 13 16.1% -0.26[-0.54,0.02] — " — |
Subtotal (95% CI) 24 21 241%  -0.17[-0.41,0.07] o

Heterogeneity: Tau? = 0.00; Chi* = 1.12, df =1 (P = 0.29); I* = 10%
Test for overall effect. Z = 1.37 (P = 0.17)

FBG-enzyme

Hirota T, 2007 -0.04444 0.541731 24 -0.03889 0.56395 24 12.7% -0.01[-0.32, 0.31]

Ishida Y, 2011 0.022222 0.488889 24 -0.03333 0.326433 24 22.4% 0.06 [-0.18, 0.29] - I1*
Mizuno S, 2005 -0.01111 0.472516 33 -0.01111 0.575329 32 18.9% 0.00 [-0.26, 0.26] - 1

Sano J, 2005 -0.3 0.7 72 -0.3 0.751665 72 220% 0.00[-0.24, 0.24] — 9
Subtotal (95% CI) 153 152  75.9% 0.02[-0.11,0.14] .
Heterogeneity: Tau? = 0.00; Chi? = 0.16, df = 3 (P = 0.98); 1> = 0%

Test for overall effect: Z = 0.24 (P = 0.81)

Total (95% Cl) 177 173 1000%  -0.03[0.14,0.08] ‘ ? ‘ ‘

05 -0.25 0 0.25 0.5
Casein hydrolysate Control

Heterogeneity: Tau? = 0.00; Chi? = 3.31, df = 5 (P = 0.65); ? = 0%

Test for overall effect: Z = 0.53 (P = 0.60)

Test for subgroup differences: Chi* = 1.75, df = 1 (P = 0.19), I = 42.8%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)
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Figure $29. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on FBG
(mmol/L) in the preparation analysis. The results represented the changes of FBG in
the preparation subgroup with the casein hydrolysate intervention in comparison with
the control diet.
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Figure S30. Forest plots (A), sensitivity analysis (B), and funnel plots (C) on FBG
(mmol/L) in the disease analysis. The results represented the changes of FBG in the
disease subgroup with the casein hydrolysate intervention in comparison with the con-
trol diet.



