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Table S1. PECOS model

PECOS model

Participants Patients with familial hypercholesterolemia

Trials and/or observational investigating the efficacity and safety of LLT therapy in children
Exposure: with heterozygote familial hypercholesterolemia
Comparator/Control Applicable

Main clinical outcomes: The efficacity and safety of LLT compared to control in children’s

patients with familial hypercholesterolemia. The secondary of end-points were the
Outcomes achievements of gold standard of LDL-C worldwide.

Previously systematic reviews or meta-analysis were not included but these articles were
Study design searched for individual trials

Table S2. Literature search strategy

Database search PubMed-Medline, EMBASE, Scopus, Google Scholar, the Cochrane Central Registry of
Controlled Trials and ClinicalTrial.gov.
Efficacity & safety | "Heterozygous familial hypercholesterolemia" OR "HeFH" OR "FH phenotype" AND

"Pediatric familial hypercholesterolemia" OR "children" AND "Treatment" OR "Lipid lowering
therapy" OR “LLT” OR "Statins") OR "PCSK9 inhibitors" OR "Dietary regimens" OR "Dietary

interventions" AND "Outcome"

Occurrence term

"Outcome" OR "Efficacity" OR "Safety" OR "Adverse events"

Additional search

European Society of Cardiology (ESC), the American Heart Association (AHA), European
Atherosclerosis Society (EAS), American College of Cardiology (ACC), and National Lipid
Association (NLA)




Figure S1. Flow chart of studies included in meta-analysis.
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Figure S2. Baseline lipid profile in LLT group compared to control: A) TC; B) LDL-C.

A) Baseline TC in LLT group compared to control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Knipscheer 1996 8.66 2.12 53 8.65 2.25 18 2.7% 0.01 [-1.18, 1.20] 1996 =
Stein 1999 8.23 1.16 63 8.17 1.17 60 6.7%  0.06 [-0.35, 0.47] 1999 i
Stefanutti 1999 8.56 1.58 8 6.62 1.06 8 2.3% 1.94 [0.62, 3.26] 1999 ———
McCrindle 2002 8.32 1.52 20 7.61 1.26 16 3.7%  0.71[-0.20, 1.62] 2002 T
de Jongh 2002 6.97 1.24 28 7.34 1.44 22 4.5% -0.37[-1.13, 0.39] 2002 —
de Jongh S 2002 7.38 1.11 106 7.22 1.34 69 6.9%  0.16 [-0.22, 0.54] 2002 e L
McCrindle 2003 7.31 1.19 140 7.71 1.19 47 6.8% -0.40[-0.79, -0.01] 2003 -]
Wiegman 2004 7.81 1.44 104 7.75 1.21 107 7.0% 0.06 [-0.30, 0.42] 2004 ==
Clauss 2005 7.47 1.29 35 6.95 1.06 19 5.2%  0.52[-0.12, 1.16] 2005 T
Rodenburg 2006 7.83 1.52 99 7.78 1.19 88 6.8%  0.05[-0.34, 0.44] 2006 b
Avis 2010 7.57 1.29 131 7.75 1.03 46 6.9% -0.18 [-0.55, 0.19] 2010 -
Kusters 2015 7.63 1.24 85 7.51 1.14 42 6.5%  0.12 [-0.31, 0.55] 2015 -
Ramaswami 2017 7.98 138 110 7.25 1.41 97 6.9% 0.73 [0.35, 1.11] 2017 —_
Hennig 2017 7.16 1.39 57 7.16 1.39 57 6.0%  0.00[-0.51, 0.51] 2017 o
Bogsrud 2018 7.81 131 177 6.71 1.41 125 7.3% 1.10 [0.79, 1.41] 2018 ===
Humphries 2018 7.79 1.49 165 7.16 1.47 135 7.1% 0.63 [0.29, 0.97] 2018 ol
Santos 2020 6.46 1.21 104 6.39 1.26 53 6.7%  0.07 [-0.34, 0.48] 2020 —p—
Total (95% Cl) 1485 1009 100.0% 0.25 [0.02, 0.49] &
Heterogeneity: Tau? = 0.17; Chi? = 70.60, df = 16 (P < 0.00001); I> = 77% t t

-4 -2 0 2

Test for overall effect: Z = 2.10 (P = 0.04) Favours LLT Favours Control

B) Baseline LDL-C in LLT group compared to control

st

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year 1V, Rand 95% ClI
Knipscheer 1996 6.7 1.9 53 6.8 21 18 2.0% -0.10[-1.20, 1.00] 1996 —
Stein 1999 6.38 0.15 63 6.47 0.17 60 8.6% -0.09 [-0.15, -0.03] 1999 .
Stefanutti 1999 6.62 1.83 8 4.85 1.73 8 0.9% 1.77 [0.02, 3.52] 1999
de Jongh 2002 5.31 1.14 28 5.47 1.44 22 3.5% -0.16 [-0.90, 0.58] 2002 —
de Jongh S 2002 5.28 1.11 106 5.49 1.21 69 6.5% -0.21[-0.57,0.15] 2002 L
McCrindle 2002 6.37 1.51 20 5.91 1.21 16 2.8%  0.46 [-0.43, 1.35] 2002 —_
McCrindle 2003 5.66 0.19 140 5.96 0.18 47 8.6% -0.30[-0.36, -0.24] 2003 .
Wiegman 2004 6.18 1.37 104 6.12 1.19 107 6.6%  0.06 [-0.29, 0.41] 2004 -T—
Clauss 2005 5.63 1.26 35 5.14 1.03 19 4.2%  0.49[-0.13, 1.11] 2005 T
Rodenburg 2006 6.15 1.44 99 6.13 1.19 88 6.3% 0.02 [-0.36, 0.40] 2006 —
Avis 2010 5.92 1.11 131 5.94 1.13 46 6.3% -0.02 [-0.40, 0.36] 2010 =
Kusters 2015 5.92 1.18 85 5.74 1.17 42 5.8% 0.18 [-0.25, 0.61] 2015 =
Hennig 2017 519 1.4 57 5.19 1.4 57 5.1%  0.00[-0.51, 0.51] 2017 S
Ramaswami 2017 6.11 1.39 110 5.29 1.31 97 6.4% 0.82 [0.45, 1.19] 2017 =
Bogsrud 2018 581 1.2 177 4.88 1.4 125 7.0% 0.93[0.63, 1.23] 2018 —
Humphries 2018 5.88 1.49 135 5.21 1.42 165 6.7% 0.67 [0.34, 1.00] 2018 —
Santos 2020 4.78 1.16 104 4.73 1.21 53 6.1%  0.05[-0.34, 0.44] 2020 ==
Peretti 2023 6.93 1.52 135 6.08 1.29 99 6.4% 0.85 [0.49, 1.21] 2023 —
Total (95% CI) 1590 1138 100.0% 0.23 [0.05, 0.41] &
Heterogeneity: Tau? = 0.10; Chi? = 170.80, df = 17 (P < 0.00001); I> = 90% _34 _52 ) é j‘

Test for overall effect: Z = 2.51 (P = 0.01) Favours LLT Favours Control

Abbreviations: LLT: Lipid lowering therapy, TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol



Figure S3. Baseline lipid profile in LLT group compared to control: A) HDL-C; B) TG.

A) Baseline HDL-C in LLT group compared to control

Test for overall effect: Z = 0.27 (P = 0.79)

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Knipscheer 1996 1.15 0.33 53 1.1 0.26 18 2.5%  0.05[-0.10, 0.20] 1996 =
Stefanutti 1999 1.31 0.33 8 1.39 0.23 8 0.8% -0.08[-0.36, 0.20] 1999
Stein 1999 1.16 0.03 63 1.13 0.03 60 19.2% 0.03 [0.02, 0.04] 1999 =
McCrindle 2002 1.12 0.34 20 1.12 0.31 16 1.3% 0.00[-0.21, 0.21] 2002
de Jongh 2002 1.27 0.22 28 1.4 031 22 2.4% -0.13[-0.28, 0.02] 2002 R — T
de Jongh S 2002 1.24 0.23 106 1.22 0.31 69 6.0%  0.02 [-0.07, 0.11] 2002 —F—
McCrindle 2003 1.19 0.02 140 1.2 0.04 47 19.1% -0.01[-0.02, 0.00] 2003 b
Wiegman 2004 1.21 0.25 104 1.24 0.28 107 7.6% -0.03 [-0.10, 0.04] 2004 R
Clauss 2005 1.26 0.31 35 1.16 0.27 19 2.2%  0.10 [-0.06, 0.26] 2005 =
Rodenburg 2006 1.21 0.25 99 1.26 0.28 88 6.9% -0.05[-0.13, 0.03] 2006 ==
Avis 2010 1.18 0.33 131 1.16 0.31 46 4.3%  0.02 [-0.09, 0.13] 2010 —p—
Kusters 2015 1.29 0.3 85 1.29 0.23 42 5.2%  0.00 [-0.09, 0.09] 2015 —f
Hennig 2017 1.21 0.3 57 1.21 0.3 57 4.1%  0.00[-0.11, 0.11] 2017 e
Ramaswami 2017 1.39 0.3 110 1.43 0.33 97 5.9% -0.04[-0.13, 0.05] 2017 . i
Bogsrud 2018 1.4 0.4 177 1.41 0.3 125 6.7% -0.01[-0.09, 0.07] 2018 ——r—
Humphries 2018 1.38 0.9 165 1.01 0.9 135 1.4% 0.37[0.17,0.57] 2018 —_—"
Santos 2020 1.21 0.31 104 1.22 0.31 53 4.6% -0.01[-0.11, 0.09] 2020 s
Total (95% CI) 1485 1009 100.0% 0.00 [-0.02, 0.03] ©
Heterogeneity: Tau? = 0.00; Chi? = 46.87, df = 16 (P < 0.0001); I* = 66% + = + +—
Test for overall effect: Z = 0.12 (P = 0.90) =0:5 _%‘azviurs LLTU Favours %ﬁ:trol 0:5
B) Baseline TG in LLT group compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year 1V, Rand 95% CI
Knipscheer 1996 0.91 0.51 53 0.97 0.47 18 2.0% -0.06[-0.32,0.20] 1996 T
Stefanutti 1999 1.07 0.41 8 1.18 0.51 8 0.7% -0.11[-0.56, 0.34] 1999 ¢
Stein 1999 1.27 0.08 63 1.24 0.07 60 17.7% 0.03 [0.00, 0.06] 1999 =
de Jongh S 2002 0.88 0.44 106 1.02 0.41 69 6.1% -0.14 [-0.27, -0.01] 2002 —
McCrindle 2002 1.81 1.11 20 1.26 0.51 16 0.5% 0.55 [0.00, 1.10] 2002 —
de Jongh 2002 0.79 0.52 28 1.07 0.34 22 2.2% -0.28 [-0.52, -0.04] 2002
McCrindle 2003 1.16 0.06 140 1.2 0.09 47 17.6% -0.04 [-0.07, -0.01] 2003 -
Wiegman 2004 0.79 0.33 104 0.72 0.39 107 8.5% 0.07 [-0.03, 0.17] 2004 T
Clauss 2005 1.19 0.61 35 1.16 0.58 19 1.2% 0.03 [-0.30, 0.36] 2005
Rodenburg 2006 0.78 0.56 99 0.71 0.51 88 4.7%  0.07 [-0.08, 0.22] 2006 ==
Avis 2010 0.91 0.48 131 0.92 0.52 46 3.9% -0.01[-0.18,0.16] 2010 —
Kusters 2015 0.93 0.33 85 1.03 0.68 42 2.6% -0.10[-0.32,0.12] 2015 - =
Ramaswami 2017 1.01 0.5 110 0.99 0.55 97 5.1% 0.02 [-0.12, 0.16] 2017 —_—l
Hennig 2017 09 04 57 09 04 57 5.0% 0.00 [-0.15, 0.15] 2017 T T
Bogsrud 2018 0.8 0.41 177 0.8 0.31 125 10.3% 0.00[-0.08, 0.08] 2018
Humphries 2018 1.02 0.52 135 1.06 0.56 165 6.4% -0.04 [-0.16, 0.08] 2018 7 [
Santos 2020 0.98 0.44 104 0.88 0.4 53 5.5% 0.10 [-0.04, 0.24] 2020 i T ——
Total (95% CI) 1455 1039 100.0% -0.01 [-0.04, 0.03] *
e > " 12 - e - o - e 4 + + - +
Heterogeneity: Tau? = 0.00; Chi? = 33.20, df = 16 (P = 0.007); I> = 52% s 025 0 0.55 NG

Favours LLT Favours Control

Abbreviations: LLT: Lipid lowering therapy;, HDL-C: High-density lipoprotein cholesterol; TG: Triglyceride.




Figure S4. Baseline lipoproteins levels in LLT group compared to control: A) Lp(a); B) apoB; C) apoA.

A) Baseline Lp (a) in LLT group compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _ Year 1V, Random, 95% ClI
Knipscheer 1996 7.7 3.1 53 6.4 2.2 18 24.7% 1.30 [-0.02, 2.62] 1996
Stein 1999 17 43 63 21 5.8 60 21.7% -4.00[-5.81, -2.19] 1999 —_—
Wiegman 2004 13 1.9 104 12 1.6 107 28.4% 1.00 [0.53, 1.47] 2004 -
Rodenburg 2006 8.1 4.4 90 7.4 3.8 88 25.3% 0.70 [-0.51, 1.91] 2006
Total (95% CI) 310 273 100.0% -0.09 [-1.77, 1.59]
Heterogeneity: Tau? = 2.54; Chi? = 28.16, df = 3 (P < 0.00001); I* = 89% —:10 —=S ) + 1?0
Test for overall effect: Z = 0.10 (P = 0.92) Eavoits LUT Favoiirs:Control
B) Baseline Apo B in LLT group compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Stein 1999 1.95 0.31 63 2.01 0.31 60 14.2% -0.06[-0.17,0.05] 1999 —1
McCrindle 2002 1.81 0.35 20 1.56 0.28 16 7.1% 0.25 [0.04, 0.46] 2002
de Jongh S 2002 1.8 0.33 106 1.86 0.35 69 14.7% -0.06 [-0.16, 0.04] 2002 S T
McCrindle 2003 1.86 0.33 140 1.94 0.49 47 10.5% -0.08 [-0.23,0.07] 2003 —_—a
Clauss 2005 1.87 0.37 35 1.68 0.34 19 7.6% 0.19[-0.01, 0.39] 2005 = &
Rodenburg 2006 1.41 0.36 90 1.41 0.25 88 16.1% 0.00[-0.09, 0.09] 2006 —
Avis 2010 1.5 (0:3; 131 1.4 03 46 15.1%  0.10[-0.00, 0.20] 2010 [
Kusters 2015 1.51 0.29 84 1.48 0.28 42 14.6% 0.03[-0.07,0.13] 2015 i
Total (95% CI) 669 387 100.0% 0.03 [-0.04, 0.09] ?
Heterogeneity: Tau? = 0.00; Chi? = 16.33, df = 7 (P = 0.02); I> = 57% t + 1 t t
Test for overall effect: Z = 0.77 (P = 0.44) =05 =028 0 0:25 05
Favours LLT Favours Control
C) Baseline Apo A in LLT group compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Stein 1999 1.21 0.21 63 1.2 0.11 60 18.2%  0.01[-0.05, 0.07] 1999 A
de Jongh S 2002 1.27 0.19 106 1.27 0.26 69 16.8% 0.00[-0.07,0.07] 2002 i
McCrindle 2002 1.14 0.22 20 1.14 0.17 16 10.8% 0.00 [-0.13, 0.13] 2002 —re
McCrindle 2003 1.25 0.21 140 1.25 0.31 47 14.0% 0.00[-0.10, 0.10] 2003 —_—
Clauss 2005 1.31 0.24 35 1.69 0.34 19 7.6% -0.38 [-0.55,-0.21] 2005 ————
Avis 2010 1.33 0.29 131 1.31 0.19 46 16.4% 0.02[-0.05, 0.09] 2010 —
Kusters 2015 1.37 0.17 85 1.37 0.22 42 16.2% 0.00 [-0.08, 0.08] 2015 ——
Total (95% CI) 580 299 100.0% -0.02 [-0.08, 0.03] q
Heterogeneity: Tau? = 0.00; Chi? = 18.93, df = 6 (P = 0.004); I = 68% t + T t t
Test for overall effect: Z = 0.79 (P = 0.43) =0:5 =9:24 9 0:25 0:5
" * 5 Favours LLT Favours Control

Abbreviations: LLT: Lipid lowering therapy; Lp(a): lipoprotein (a); apoB: Apolipoprotein B; apoA: Apolipoprotein A



Figure S5. Mean change of lipid profile in LLT group compared to control: A) TC; B) LDL-C.

A) Mean changein TC with LLT compared to control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total ight 1V, Rand 95% Cl  Year 1V, Random, 95% CI
Knipscheer 1996 -1.56 0.88 53 -0.18 0.5 18 5.1% -1.38[-1.71,-1.05] 1996 =
Stein 1999 -1.64 0.5 63 -0.24 0.8 60 5.4% -1.40[-1.64,-1.16] 1999 =
Stefanutti 1999 -2.06 0.6 8 -1.07 0.5 8 4.1% -0.99 [-1.53, -0.45] 1999 _
McCrindle 2002 -1.06 0.8 20 -0.63 0.8 16 4.2% -0.43[-0.96, 0.10] 2002 =1
de Jongh 2002 -2.16 0.9 28 -0.05 0.5 22 4.8% -2.11[-2.50,-1.72] 2002 -
de Jongh S 2002 -2.16 0.98 106 -0.05 0.4 69 5.5% -2.11[-2.32,-1.90] 2002 =
McCrindle 2003 -2.35 0.87 140 -0.11 0.5 47 5.5% -2.24 [-2.44,-2.04] 2003 -
Wiegman 2004 -1.44 0.77 104 -0.05 0.9 107 5.5% -1.39[-1.62,-1.16] 2004 =
Clauss 2005 -1.69 0.94 35 -0.34 0.7 19 4.6% -1.35[-1.79,-0.91] 2005 _—
Rodenburg 2006 -1.29 0.92 99 -0.05 0.4 88 5.6% -1.24 [-1.44,-1.04] 2006 o
Avis 2010 -2.99 0.89 131 0 0.1 46 5.7% -2.99 [-3.15, -2.83] 2010 i
Kusters 2015 -1.53 0.99 85 -0.02 0.4 42 5.4% -1.51[-1.75,-1.27] 2015 b =
Hennig 2017 -2.03 0.77 27 -0.19 0.33 13 5.0% -1.84[-2.18,-1.50] 2017 =
Stein 2017 -2.36 0.54 13 -0.7 03 14 5.1% -1.66 [-1.99, -1.33] 2017 -
Henning 2017 -1.91 0.6 27 031 0.2 40 5.4% -2.22[-2.45,-1.99] 2017 =
Ramaswami 2017 -2.3 0.51 110 -0.32 0.44 97 5.7% -1.98[-2.11, -1.85] 2017 -
Bogsrud 2018 -251 1.1 177 -03 0.1 125 5.7% -2.21[-2.37,-2.05] 2018 e
Humphries 2018 -2.02 0.19 165 -0.35 0.14 135 5.9% -1.67[-1.71,-1.63] 2018 |
Santos 2020 -2.27 0.5 104 -0.31 0.3 53 5.8% -1.96 [-2.09, -1.83] 2020 b
Total (95% CI) 1495 1019 100.0% -1.75 [-1.95, -1.55] L 2
Heterogeneity: Tau? = 0.18; Chi? = 453.70, df = 18 (P < 0.00001); I* = 96% _=4 _¢2 5 2 4

Test for overall effect: Z = 17.08 (P < 0.00001)

B) Mean change in LDL-C with LLT compared to control

Favours LLT Favours Control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year 1V, Random, 95% ClI
Knipscheer 1996 -1.85 0.78 53 -0.21 0.4 18 5.2% -1.64[-1.92, -1.36] 1996 =
Stein 1999 -1.64 0.93 63 -0.26 0.9 60 5.2% -1.38[-1.70, -1.06] 1999 o
Stefanutti 1999 -2.02 0.5 8 -0.06 0.1 8 5.1% -1.96 [-2.31, -1.61] 1999 —
de Jongh 2002 -2.21 0.99 28 -0.02 0.3 22 5.0% -2.19[-2.58, -1.80] 2002 ST
de Jongh S 2002 -2.14 0.71 106 0.01 0.2 69 5.4% -2.15[-2.29, -2.01] 2002 -
McCrindle 2002 -0.07 0.1 20 -0.04 0.3 16 5.4% -0.03[-0.18, 0.12] 2002 G o
McCrindle 2003 -2.27 1.1 140 -0.04 0.4 47 5.3% -2.23[-2.45,-2.01] 2003 =i
Wiegman 2004 -3.52 0.82 104 0 09 107 5.3% -3.52[-3.75,-3.29] 2004 —
Clauss 2005 -1.51 0.88 35 0.27 0.4 19 5.1% -1.78[-2.12, -1.44] 2005 —_—
Rodenburg 2006 -1.49 0.77 99 -0.02 0.1 88 5.4% -1.47[-1.62, -1.32] 2006 =
Avis 2010 -2.73 0.45 131 -0.05 0.2 46 5.5% -2.68[-2.78,-2.58] 2010 ¥
Kusters 2015 -1.55 0.6 85 0.02 0.2 42 5.4% -1.57 [-1.71, -1.43] 2015 bt
Ramaswami 2017 -2.17 0.8 110 -0.41 0.37 97 5.4% -1.76 [-1.93, -1.59] 2017 o
Hennig 2017 -1.58 0.7 27 021 03 13 5.2% -1.79[-2.10, -1.48] 2017 b
Stein 2017 -2.27 1.2 13 -1.42 0.6 14 4.1% -0.85[-1.57,-0.13] 2017 —
Bogsrud 2018 -2.21 09 177 -0.21 0.3 125 5.4% -2.00[-2.14, -1.86] 2018 -
Humphries 2018 -191 0.8 135 -0.21 0.2 165 5.4% -1.70[-1.84, -1.56] 2018 -
Santos 2020 -2.12 0.82 104 -0.29 0.2 53 5.4% -1.83[-2.00, -1.66] 2020 -
Peretti 2023 -299 0.3 135 -0.86 0.2 135 5.5% -2.13 [-2.19, -2.07] 2023 .
Total (95% CI) 1573 1144 100.0% -1.84 [-2.13, -1.54] -4
Heterogeneity: Tau? = 0.42; Chi? = 1159.07, df = 18 (P < 0.00001); I = 98% _54 _52 0 2

Test for overall effect: Z = 12.11 (P < 0.00001) Favours LLT Favours Control

Abbreviations: LLT: Lipid lowering therapy, TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol.



Figure S6. Mean change of lipid profile in LLT group compared to control: A) HDL-C; B) TG.

A) Mean changein HDL-C with LLT compared to control

Test for overall effect: Z = 5.01 (P < 0.00001)

Favours LLT Favours Control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl_Year IV, Rand 95% CI
Knipscheer 1996 0.07 0.05 53  0.05 0.02 18 6.2% 0.02 [0.00, 0.04] 1996 i
Stefanutti 1999 0.11 0.12 8 -0.09 0.03 8 5.7% 0.20 [0.11, 0.29] 1999
Stein 1999 0.91 0.22 63 -0.01 0.11 60 6.0% 0.92 [0.86, 0.98] 1999 4
de Jongh S 2002 0.04 0.13 106 -0.005 0.09 69 6.2% 0.04 [0.01, 0.08] 2002 e
McCrindle 2002 0.03 0.13 20 0.01 0.18 16 5.5%  0.02 [-0.08, 0.12] 2002 —pr—
de Jongh 2002 0.05 0.17 28 -0.05 0.22 22 5.4%  0.10 [-0.01, 0.21] 2002 —
McCrindle 2003 0.02 0.02 140 -0.03 0.04 47 6.3% 0.05 [0.04, 0.06] 2003 -
Wiegman 2004 0.08 0.2 104 0.02 0.23 107 6.0% 0.06 [0.00, 0.12] 2004 [
Clauss 2005 0.03 0.13 35 0.03 0.12 19 5.9% 0.00 [-0.07, 0.07] 2005 — ==
Rodenburg 2006 0.09 0.29 99 0.02 0.2 88 5.9%  0.07 [-0.00, 0.14] 2006 —
Avis 2010 0.09 0.28 131 0.07 0.11 46 6.0%  0.02 [-0.04, 0.08] 2010 <
Kusters 2015 0.02 0.1 110 0.02 0.2 97 6.1%  0.00 [-0.04, 0.04] 2015 -
Hennig 2017 0.09 0.2 40 0.31 0.2 27 5.6% -0.22 [-0.32, -0.12] 2017 —
Stein 2017 0.09 0.16 27 0.09 0.17 13 5.4%  0.00[-0.11, 0.11] 2017 —
Ramaswami 2017 -0.01 0.1 110 -0.02 0.2 97 6.1%  0.01[-0.03, 0.05] 2017 o il
Bogsrud 2018 -0.01 0.4 177 0 0.3 125 5.8% -0.01[-0.09, 0.07] 2018 —r—
Humphries 2018 0.01 0.2 165 0.01 0.1 135 6.2%  0.00[-0.03, 0.03] 2018 = &l
Total (95% CI) 1416 994 100.0% 0.08 [0.01, 0.15] -
Heterogeneity: Tau? = 0.02; Chi? = 858.19, df = 16 (P < 0.00001); I> = 98% t + t t
Test for overall effect: Z = 2.19 (P = 0.03) “0:3 F;;/%Eli Controlo Eavours &%—S 0:3
B) Mean changein TG with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total ight 1V, Rand 95% Cl Year IV, Rand 95% CI
Knipscheer 1996 -0.03 0.3 53 -0.09 0.2 18 4.9%  0.06 [-0.06, 0.18] 1996 N
Stefanutti 1999 -0.5 0.2 8 -04 0.2 8 3.1% -0.10[-0.30, 0.10] 1999 —
Stein 1999 -0.12 0.09 63 -0.1 0.08 60 7.4% -0.02 [-0.05, 0.01] 1999 -
de Jongh S 2002 -0.07 0.04 106 -0.04 0.3 69 6.4% -0.03 [-0.10, 0.04] 2002 —
McCrindle 2002 -0.07 0.08 20 0.11 0.06 16 7.1% -0.18 [-0.23, -0.13] 2002 . -
de Jongh 2002 -0.19 0.05 28 -0.1 0.05 22 7.5% -0.09 [-0.12, -0.06] 2002 e
McCrindle 2003 -0.22 0.2 140 -0.09 0.03 47 7.4% -0.13 [-0.16, -0.10] 2003 e
Wiegman 2004 -0.09 0.05 104 0.007 0.1 107 7.6% -0.10[-0.12, -0.08] 2004 -
Clauss 2005 -0.27 0.4 35 -0.03 0.3 19 3.2% -0.24[-0.43, -0.05] 2005 ——e—————
Rodenburg 2006 -0.04 0.04 99 -0.01 0.03 88 7.7% -0.03 [-0.04, -0.02] 2006 %
Avis 2010 -0.46 0.2 131 -0.1 0.1 46 7.1% -0.36 [-0.40, -0.32] 2010 =
Kusters 2015 -0.03 0.2 85 0.09 0.2 42 6.4% -0.12 [-0.19, -0.05] 2015 ——
Hennig 2017 -0.21 0.2 27 -0.05 0.2 13 4.6% -0.16 [-0.29, -0.03] 2017 s
Stein 2017 -0.45 04 13 0.12 03 14 2.0% -0.57[-0.84,-0.30] 2017 +—
Ramaswami 2017 -0.08 0.2 27 -0.1 0.2 40 5.6% 0.02 [-0.08, 0.12] 2017 i
Bogsrud 2018 049 06 177 0.61 0.3 125 5.5% -0.12[-0.22, -0.02] 2018 —_—
Humphries 2018 -0.12 0.4 135 -0.03 0.02 165 6.5% -0.09 [-0.16, -0.02] 2018 o
Total (95% CI) 1251 899 100.0% -0.11 [-0.16, -0.07] >
ity - . . v - - o [ e + + n +
Heterogeneity: Tau? = 0.01; Chi* = 301.92, df = 16 (P < 0.00001); I = 95% s 025 ) 055 NG

Abbreviations: LLT: Lipid lowering therapy; HDL-C: High-density lipoprotein cholesterol; TG: Triglyceride.




Figure S7. Mean change of lipoproteins levels in LLT group compared to control: A) Lp (a); B) apoB; C)
apoA.

A) Mean changein Lp (a) with LLT compared to control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Knipscheer 1996 -0.4 0.3 53 -0.41 0.2 18 19.8% 0.01([-0.11, 0.13] 1996 r
Stein 1999 0.51 0.3 63 1.05 0.3 60 19.9% -0.54 [-0.65, -0.43] 1999 -
Wiegman 2004 0.01 0.1 104 0 0.1 107 20.3% 0.01[-0.02,0.04] 2004
Rodenburg 2006 -0.7 0.3 90 0.01 0.1 88 20.1% -0.71[-0.78, -0.64] 2006 -
Santos 2020 -0.3 0.3 104 0.04 0.3 53  19.9% -0.34 [-0.44, -0.24] 2020 -
Total (95% CI) 414 326 100.0% -0.31[-0.66, 0.03] <>
Heterogeneity: Tau? = 0.15; Chi? = 484.91, df = 4 (P < 0.00001); I> = 99% _’2 _31 ) i é

Test for overall effect: Z = 1.78 (P = 0.08) Favours LLT Favours Control

B) Meanchange in Apo B with LLT compared to control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Rand 95% ClI
Stein 1999 -0.43 0.3 63 -0.12 0.03 60 13.8% -0.31[-0.38,-0.24] 1999 ==
McCrindle 2002 -0.26 0.3 20 -0.19 0.2 16 11.8% -0.07[-0.23,0.09] 2002 —
de Jongh S 2002 -0.61 0.9 106 0.1 0.2 69 11.5% -0.71[-0.89, -0.53] 2002 —
McCrindle 2003 -0.64 0.5 140 0.01 0.06 47 13.7% -0.65[-0.73,-0.57] 2003 =
Rodenburg 2006 -0.26 0.3 90 -0.02 0.1 88 14.0% -0.24[-0.31,-0.17] 2006 e o
Avis 2010 -0.06 0.05 131 0.1 0.01 46 14.5% -0.16 [-0.17,-0.15] 2010 .
Kusters 2015 -0.3 0.2 85 0 0.2 42 13.8% -0.30[-0.37,-0.23] 2015 ==
Stein 2017 -0.4 0.6 13 -0.38 0.3 14 6.9% -0.02[-0.38,0.34] 2017 =—— ——
Total (95% CI) 648 382 100.0% -0.32 [-0.45, -0.19] i
Heterogeneity: Tau? = 0.03; Chi? = 195.69, df = 7 (P < 0.00001); I = 96% 4_1 -Ci ; ) 055 15

Test for overall effect: Z = 4.76 (P < 0.00001) Favours LLT Favours Control

C) Mean changein Apo A with LLT compared to control

LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl_ Year IV, Rand 95% ClI
Stein 1999 0.02 0.2 63 0.01 0.2 60 13.4% 0.01[-0.06, 0.08] 1999 -1
de Jongh S 2002 0.13 0.3 106 0.02 0.3 69 9.0% 0.11 [0.02, 0.20] 2002
McCrindle 2002 0.07 0.1 20 0.06 0.1 16 14.9% 0.01[-0.06, 0.08] 2002 T
McCrindle 2003 0.04 0.2 140 0.01 0.1 47 24.5% 0.03[-0.01, 0.07] 2003 ™
Avis 2010 0.06 0.3 131 0.01 0.1 46 17.2%  0.05[-0.01, 0.11] 2010 —
Kusters 2015 0 0.2 85 0.02 0.1 53 21.0% -0.02[-0.07,0.03] 2015 —=r

Total (95% CI) 545 291 100.0% 0.02 [-0.01, 0.05]
Heterogeneity: Tau? = 0.00; Chi? = 7.50, df = 5 (P = 0.19); I* = 33% + +

Test for overall effect: Z = 1.60 (P = 0.11) w03 -g.aigurs LLT Favoursoc.czxsurol 0

T

Abbreviations: LLT: Lipid lowering therapy; Lp(a): lipoprotein (a); apoB: Apolipoprotein B; apoA: Apolipoprotein A.



Figure S8. The effect of LLT on lipoproteins using inverse variance: A) Lp(a); B) apoB; C) apoA.

A) The effect of statin on Apo-A

Mean Difference Mean Difference
Study Mean Difference SE Weight IV, Random, 95% Cl Year 1V, Rand 95% CI
Statin
Lambert 1996 -0.06 0.0395 6.2% -0.06 [-0.14, 0.02] 1996 =
Couture 1998 -0.04 0.0457 6.1% -0.04[-0.13, 0.05] 1998 I
Stein 1999 -0.02 0.0246 6.4% -0.02 [-0.07, 0.03] 1999 _—
de Jongh 2002 -0.52 0.0532 5.9% -0.52 [-0.62, -0.42] 2002
McCrindle 2002 -0.07 0.0571 5.9% -0.07 [-0.18, 0.04] 2002
McCrindle 2003 0.22 0.0061 6.5% 0.22 [0.21, 0.23] 2003 =4
Clauss 2005 -0.01 0.055 5.9% -0.01[-0.12,0.10] 2005
van der Graaf 2006 0.03 0.023 6.4%  0.03 [-0.02, 0.08] 2006 -
Avis 2010 -0.1 0.0315 6.3% -0.10 [-0.16, -0.04] 2010 s
Gandelman 2011 0.05 0.0419 6.2%  0.05[-0.03,0.13] 2011 —_—
Kusters 2013 -0.11 0.0266 6.4% -0.11[-0.16, -0.06] 2013 —
Kusters 2014 -0.11 0.0293 6.4% -0.11[-0.17, -0.05] 2014 —_—
Braamskamp 2015 -0.02 0.0257 6.4% -0.02 [-0.07, 0.03] 2015 —_—1
Langslet 2016 0.05 0.016 6.5% 0.05 [0.02, 0.08] 2016 .
Benekos 2020 0.01 0.0432 6.1% 0.01[-0.07,0.09] 2020 —_—
Subtotal (95% CI) 93.6% -0.04 [-0.13, 0.04]
Heterogeneity: Tau? = 0.03; Chi? = 750.93, df = 14 (P < 0.00001); I* = 98%
Test for overall effect: Z = 0.98 (P = 0.33) 32 o1 ) o o2
Favours Control Favours LLT
B) The effect of statin on Apo-B
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% Cl Year 1V, Rand 95% ClI
1.2.1 Statin
Lambert 1996 -0.36 0.0562 6.0% -0.36 [-0.47, -0.25] 1996 = =
Couture 1998 -0.47 0.0493 6.2% -0.47 [-0.57,-0.37] 1998 —_
Stein 1999 -0.43 0.0408 6.5% -0.43 [-0.51, -0.35] 1999 -
McCrindle 2002 -0.26 0.1045 4.2% -0.26 [-0.46, -0.06] 2002 =
Vohl 2002 -0.43 0.0497 6.2% -0.43 [-0.53,-0.33] 2002 —
de Jongh 2002 -0.62 0.0348 6.7% -0.62 [-0.69, -0.55] 2002 e
McCrindle 2003 -0.64 0.003 7.2% -0.64 [-0.65, -0.63] 2003 J
Clauss 2005 -0.46 0.0884 4.8% -0.46 [-0.63, -0.29] 2005 —
Rodenburg 2006 -0.26 0.0567 6.0% -0.26 [-0.37, -0.15] 2006 —
van der Graaf 2006 -0.43 0.1535 2.9% -0.43[-0.73,-0.13] 2006 pe—————
van der Graaf 2008 -0.45 0.1196 3.8% -0.45[-0.68, -0.22] 2008 s=——e——
Avis 2010 -0.55 0.0371 6.6% -0.55[-0.62, -0.48] 2010 = =
Gandelman 2011 -0.49 0.0644 5.7% -0.49 [-0.62, -0.36] 2011 —_—
Kusters 2014 -0.52 0.0511 6.2% -0.52 [-0.62, -0.42] 2014 _
Braamskamp 2015 -0.54 0.0274 6.9% -0.54[-0.59, -0.49] 2015 .
Langslet 2016 -0.49 0.1866 2.2% -0.49[-0.86,-0.12] 2016
Pang 2018 -0.41 0.0573 5.9% -0.41[-0.52,-0.30] 2018 e
Benekos 2020 -0.34 0.0534 6.1% -0.34 [-0.44, -0.24] 2020 o
Subtotal (95% CI) 100.0% -0.46 [-0.53, -0.39] %
Heterogeneity: Tau? = 0.02; Chi? = 217.26, df = 17 (P < 0.00001); I = 92%
Test for overall effect: Z = 13.68 (P < 0.00001) t + +
-1 -0.5 0 0.5 1
Favours Control Favours LLT
C) The effect of statin on Lp (a)
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE ight 1V, Random, 95% Cl Year v, d 95% CI
Statin
Stein 1999 -1 2.0733 11.8% -1.00[-5.06, 3.06] 1999 I p—
Wiegman 2004 -1 0.7924 20.9% -1.00[-2.55,0.55] 2004 —T
Rodenburg 2006 -2.4 0.7758 21.0% -2.40[-3.92,-0.88] 2006 g
Pang 2018 -1 0.4717 22.8% -1.00[-1.92,-0.08] 2018 -
Benekos 2020 2 03337 23.4% 2.00 [1.35, 2.65] 2020 -
Subtotal (95% CI) 100.0% -0.59 [-2.55, 1.37]

Heterogeneity: Tau? = 4.15; Chi? = 48.36, df = 4 (P < 0.00001); I* = 92%
Test for overall effect: Z = 0.59 (P = 0.55)

Favours Control

Favours LLT

10

Abbreviations: LLT: Lipid lowering therapy; Lp(a): lipoprotein (a); apoB: Apolipoprotein B; apoA: Apolipoprotein A.
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Figure S9. The effect of different LLT on TC levels using inverse variance.

The effect of different types of LLT on TC

Mean Difference

Mean Difference

Test for overall effect: Z = 22.71 (P < 0.00001)

Test for subgroup differences: Chi? = 60.46, df = 3 (P < 0.00001), I* = 95.0%

Higher reduction

Lower reduction

Study or Subgroup Mean Difference SE Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Statin

Ducobu 1992 -2.23 0.936 0.9% -2.23 [-4.06, -0.40] 1992

Sinzinger 1992 -1.98 0.374 2.6% -1.98[-2.71, -1.25] 1992 ———r—
Lambert 1996 -1.58 0.205 3.6% -1.58[-1.98,-1.18] 1996 i
Knipscheer 1996 -1.61 0.3496 2.7% -1.61[-2.30,-0.92] 1996 ——
Couture 1998 -2.16 0.991 0.8% -2.16 [-4.10, -0.22] 1998

Stein 1999 -1.65 0.0342 4.2% -1.65[-1.72,-1.58] 1999 %
Stefanutti 1999 -2.32 0.823 1.0% -2.32[-3.93,-0.71] 1999 —

de Jongh S 2002 -2.17 0.2298 3.4% -2.17 [-2.62, -1.72] 2002 —
McCrindle 2002 -1.06 0.8209 1.1% -1.06 [-2.67, 0.55] 2002 —
Vohl 2002 -1.99 0.381 2.6% -1.99 [-2.74, -1.24] 2002 o

de Jongh 2002 -2.17 0.1573 3.8% -2.17 [-2.48, -1.86] 2002 o
Dirisamer 2003 -2.05 0.639 1.5% -2.05[-3.30,-0.80] 2003 —
Hedman 2003 -1.41 0.434 2.3% -1.41[-2.26,-0.56] 2003 e
McCrindle 2003 -2.35 0.0108 4.2% -2.35[-2.37,-2.33] 2003 »

Wiegman 2004 -4.37 0.0897 4.1% -4.37 [-4.55, -4.19] 2004 e

Koeijvoets 2005 -2.11 0.325 2.9% -2.11[-2.75,-1.47] 2005 —
Hedman 2005 -1.88 0.798 1.1% -1.88 [-3.44, -0.32] 2005

Clauss 2005 -1.69 0.7955 1.1% -1.69[-3.25,-0.13] 2005

Rodenburg 2006 -1.35 0.8312 1.0% -1.35[-2.98, 0.28] 2006 I
van der Graaf 2006 -2.04 0.455 2.2% -2.04[-2.93, -1.15] 2006 —_—

van der Graaf 2008 -2.21 0.949 0.8% -2.21[-4.07,-0.35] 2008

Avis 2010 -2.71 0.1533 3.8% -2.71[-3.01, -2.41] 2010 A

Gandelman 2011 -2.85 0.0279 4.2% -2.85[-2.90, -2.80] 2011

Kusters 2014 -2.72 0.971 0.8% -2.72 [-4.62,-0.82] 2014

Braamskamp 2015 -2.37 0.118 4.0% -2.37 [-2.60, -2.14] 2015 il
Ramaswami 2016 -2.31 0.1564 3.8% -2.31[-2.62,-2.00] 2016 =2

Harada Shiba 2016 -1.72  0.636 1.5% -1.72[-2.97,-0.47] 2016

Langslet 2016 -0.96 0.991 0.8% -0.96 [-2.90, 0.98] 2016 —_—
Hennig 2017 -1.91 0.3086 3.0% -1.91[-2.51, -1.31] 2017 =
Saltijeral 2017 -0.59 0.991 0.8% -0.59[-2.53, 1.35] 2017 —
Humphries 2018 -2.06 0.1644 3.8% -2.06 [-2.38, -1.74] 2018 —_

Pang 2018 -2.88 0.453 2.2% -2.88[-3.77,-1.99] 2018 —

Benekos 2020 -2.97 0.859 1.0% -2.97 [-4.65, -1.29] 2020

Lewek 2021 -3.32 0.695 1.3% -3.32[-4.68, -1.96] 2021

Subtotal (95% CI) 78.9% -2.21 [-2.45, -1.98] 3
Heterogeneity: Tau? = 0.29; Chi? = 1296.24, df = 33 (P < 0.00001); I* = 97%

Test for overall effect: Z = 18.48 (P < 0.00001)

Ezetimibe

Yeste 2009 -1.85 0.858 1.0% -1.85[-3.53,-0.17] 2009

Clauss 2009 -1.49 0.118 4.0% -1.49[-1.72,-1.26] 2009 .z
Kusters 2015 -1.51 0.152 3.8% -1.51[-1.81,-1.21] 2015 .y
Subtotal (95% CI) 8.8% -1.50[-1.68, -1.32] &
Heterogeneity: Tau? = 0.00; Chi? = 0.18, df = 2 (P = 0.92); I> = 0%

Test for overall effect: Z = 16.21 (P < 0.00001)

Statin + Ezetimibe

van der Graaf 2008 -2.91 0.012 4.2% -2.91[-2.93,-2.89] 2008 .

Bogsrud 2018 -2.51 0.133 3.9% -2.51[-2.77,-2.25] 2018 -

Subtotal (95% CI) 8.1% -2.73 [-3.12, -2.34] &
Heterogeneity: Tau? = 0.07; Chi? = 8.97, df = 1 (P = 0.003); I = 89%

Test for overall effect: Z = 13.74 (P < 0.00001)

PCSK9i

Santos 2020 -2.27 0.061 4.2% -2.27 [-2.39, -2.15] 2020 ax

Subtotal (95% CI) 4.2% -2.27 [-2.39, -2.15] 4
Heterogeneity: Not applicable

Test for overall effect: Z = 37.21 (P < 0.00001)

Total (95% CI) 100.0% -2.21 [-2.40, -2.02] ¢
Heterogeneity: Tau? = 0.22; Chi? = 2697.35, df = 39 (P < 0.00001); I* = 99% _44 _’2 S i i

Abbreviations LLT: lipid lowering therapy, TC: total cholesterol.
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Figure S10. The effect of different LLT on TG using inverse variance analysis.

The effect of different types of LLT on TG

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight 1V, Rand 95% Cl Year IV, Random, 95% CI
Statin
Ducobu 1992 -0.03 0.1637 1.4% -0.03 [-0.35,0.29] 1992 T——
Sinzinger 1992 -0.05 0.2177 0.9% -0.05[-0.48, 0.38] 1992
Lambert 1996 -0.28 0.0162 3.7% -0.28 [-0.31, -0.25] 1996
Knipscheer 1996 -0.08 0.0921 2.4% -0.08[-0.26, 0.10] 1996 =
Couture 1998 -0.25 0.0729 2.8% -0.25[-0.39, -0.11] 1998
Stefanutti 1999 -0.18 0.2264 0.9% -0.18 [-0.62, 0.26] 1999
Stein 1999 -0.07 0.0379 3.4% -0.07 [-0.14, 0.00] 1999
Vohl 2002 -0.26 0.0454 3.3% -0.26 [-0.35, -0.17] 2002
de Jongh 2002 -0.08 0.0606 3.0% -0.08[-0.20, 0.04] 2002 F
de Jongh S 2002 -0.19 0.0837 2.6% -0.19 [-0.35, -0.03] 2002
McCrindle 2002 -0.07 0.2958 0.6% -0.07 [-0.65, 0.51] 2002
Dirisamer 2003 -0.21 0.0118 3.7% -0.21[-0.23, -0.19] 2003
Hedman 2003 -0.11 0.1511 1.5% -0.11[-0.41, 0.19] 2003 —
McCrindle 2003 -0.22 0.0061 3.7% -0.22[-0.23, -0.21] 2003
Wiegman 2004 0.09 0.3311 0.5% 0.09 [-0.56, 0.74] 2004
Koeijvoets 2005 -0.04 0.4611 0.3% -0.04 [-0.94, 0.86] 2005
Hedman 2005 -0.37 0.0139 3.7% -0.37 [-0.40, -0.34] 2005
Clauss 2005 -0.28 0.1219 1.9% -0.28 [-0.52, -0.04] 2005
van der Graaf 2006 -0.11 0.0546 3.1% -0.11[-0.22, -0.00] 2006
Rodenburg 2006 -0.02 0.2201 0.9% -0.02 [-0.45, 0.41] 2006
van der Graaf 2008 -0.14 0.0713 2.8% -0.14[-0.28, -0.00] 2008
Avis 2010 -0.21 0.0247 3.6% -0.21[-0.26, -0.16] 2010
Gandelman 2011 -0.18 0.0648 2.9% -0.18[-0.31, -0.05] 2011
Kusters 2014 0.25 0.0359 3.5% 0.25[0.18, 0.32] 2014 —
Braamskamp 2015 -0.05 0.1292 1.8% -0.05[-0.30, 0.20] 2015 —
Ramaswami 2016 -0.19 0.0211 3.6% -0.19 [-0.23, -0.15] 2016
Harada-Shiba 2016 -0.16 0.1286 1.8% -0.16 [-0.41, 0.09] 2016 —
Langslet 2016 -0.15 0.0246 3.6% -0.15[-0.20,-0.10] 2016
Hennig 2017 -0.21 0.0817 2.6% -0.21[-0.37,-0.05] 2017
Saltijeral 2017 0.09 0.0279 3.6% 0.09 [0.04, 0.14] 2017 Ao
Humphries 2018 -0.12 0.0597 3.0% -0.12[-0.24, -0.00] 2018
Pang 2018 -0.31 0.0127 3.7% -0.31[-0.33,-0.29] 2018
Benekos 2020 -0.02 0.2467 0.8% -0.02 [-0.50, 0.46] 2020
Subtotal (95% CI) 81.7% -0.15 [-0.20, -0.11]

Heterogeneity: Tau? = 0.01; Chi? = 525.51, df = 32 (P < 0.00001); I = 94%
Test for overall effect: Z = 6.60 (P < 0.00001)

Ezetimibe

Yeste 2009 -0.004 0.0905  2.5% -0.00[-0.18,0.17] 2009 —
Clauss 2009 -0.11 0.0281  3.6% -0.11[-0.17,-0.05] 2009

Kusters 2015 -0.02 0.0598  3.0% -0.02[-0.14,0.10] 2015 —
Subtotal (95% Cl) 9.1% -0.07 [-0.14, -0.01]

Heterogeneity: Tau? = 0.00; Chi? = 2.77, df = 2 (P = 0.25); I* = 28%
Test for overall effect: Z = 2.11 (P = 0.04)

Statin + Ezetimibe

van der Graaf 2008 -0.17 0.0991 2.3% -0.17[-0.36, 0.02] 2008 r
Bogsrud 2018 -0.51 0.0481 3.3% -0.51[-0.60, -0.42] 2018
Subtotal (95% CI) 5.6% -0.35 [-0.68, -0.02]

Heterogeneity: Tau? = 0.05; Chi? = 9.53, df = 1 (P = 0.002); I = 90%
Test for overall effect: Z = 2.07 (P = 0.04)

PCSK9i
Santos 2020 -0.01 0.0104 3.7% -0.01[-0.03, 0.01] 2020
Subtotal (95% CI) 3.7% -0.01[-0.03, 0.01]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.96 (P = 0.34)

i 3
¥ " o ‘W’*"H“‘l‘ 'l'\l{{‘l{l

Total (95% CI) 100.0% -0.15 [-0.20, -0.10]

Heterogeneity: Tau? = 0.02; Chi* = 958.87, df = 38 (P < 0.00001); I = 96% 5_1 _05 5 ) 055
Test for overall effect: Z = 6.09 (P < 0.00001) ) . -
Test for subgroup differences: Chi? = 36.19, df = 3 (P < 0.00001), I = 91.7% Higher reduction Lower reduction

Abbreviations: LLT: lipid lowering therapy, TG: triglycerides.



Figure S11. The effect of different types of HDL-C on lipoproteins using inverse variance

The effect of different types of LLT on HDL-C

Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE_Weight 1V, Rand 95% Cl _Year 1V, Rand 95% ClI
Statin

Ducobu 1992 0.26 0.1879 0.5%  0.26 [-0.11, 0.63] 1992 =
Sinzinger 1992 0.11 0.0314 3.5% 0.11 [0.05, 0.17] 1992 P
Knipscheer 1996 -0.28 0.073 2.0% -0.28 [-0.42, -0.14] 1996 —

Lambert 1996 0.08 0.0439 3.1%  0.08 [-0.01, 0.17] 1996 T
Couture 1998 0.11 0.0437 3.1% 0.11 [0.02, 0.20] 1998 =
Stefanutti 1999 0.11 0.1365 0.9% 0.11 [-0.16, 0.38] 1999 —f——
Stein 1999 0.01 0.049 2.9% 0.01[-0.09,0.11] 1999 = =

de Jongh 2002 0.04 0.0367 3.3% 0.04 [-0.03, 0.11] 2002 =

de Jongh S 2002 0.05 0.046 3.0%  0.05[-0.04, 0.14] 2002 =
McCrindle 2002 0.03 0.0814 1.8% 0.03 [-0.13, 0.19] 2002 B
Vohl 2002 0.09 0.0406 3.2% 0.09 [0.01, 0.17] 2002 B
McCrindle 2003 0.02 0.0024 4.2% 0.02 [0.02, 0.02] 2003 d
Dirisamer 2003 0.13 0.0618 2.4% 0.13 [0.01, 0.25] 2003 "
Hedman 2003 0.09 0.1118 1.2%  0.09[-0.13, 0.31] 2003 B
Wiegman 2004 0.03 0.0305 3.6%  0.03 [-0.03, 0.09] 2004 -8
Clauss 2005 0.02 0.0706 2.1%  0.02[-0.12, 0.16] 2005 —r—
Koeijvoets 2005 0.13 0.0041 4.2% 0.13 [0.12, 0.14] 2005 &
Hedman 2005 0.13 0.0618 2.4% 0.13 [0.01, 0.25] 2005 =
van der Graaf 2006 0.11 0.116 1.1%  0.11[-0.12, 0.34] 2006 =t =
Rodenburg 2006 0.09 0.042 3.1% 0.09 [0.01, 0.17] 2006 e
van der Graaf 2008 0.08 0.0456 3.0% 0.08 [-0.01, 0.17] 2008 [T
Avis 2010 0.08 0.0396 3.2% 0.08 [0.00, 0.16] 2010 =
Gandelman 2011 -0.01 0.0521 2.7% -0.01[-0.11, 0.09] 2011 o i
Kusters 2014 0.05 0.0406 3.2%  0.05[-0.03,0.13] 2014 ™
Braamskamp 2015 0.12 0.0356 3.4% 0.12 [0.05, 0.19] 2015 =
Ramswami 2016 -0.02 0.0752 2.0% -0.02[-0.17,0.13] 2016 =t
Harada-Shiba 2016 0.05 0.2841 0.2%  0.05[-0.51, 0.61] 2016

Langslet 2016 0.001 0.0219 3.9%  0.00 [-0.04, 0.04] 2016 T
Saltijeral 2017 0.03 0.0192 4.0% 0.03 [-0.01, 0.07] 2017 -
Hennig 2017 -0.11 0.1412 0.8% -0.11[-0.39, 0.17] 2017 —
Humphries 2018 0.01 0.0365 3.3%  0.01[-0.06, 0.08] 2018 s
Pang 2018 -0.08 0.0637 2.3% -0.08[-0.20, 0.04] 2018 =T
Benekos 2020 -0.04 0.0427 3.1% -0.04 [-0.12, 0.04] 2020 =i
Subtotal (95% CI) 86.8% 0.05 [0.02, 0.08] ¢
Heterogeneity: Tau? = 0.00; Chi? = 594.82, df = 32 (P < 0.00001); I = 95%

Test for overall effect: Z = 2.95 (P = 0.003)

Ezetimibe

Yeste 2009 -0.21 0.1067 1.3% -0.21[-0.42, -0.00] 2009 = =
Clauss 2009 0.04 0.0707 2.1%  0.04[-0.10, 0.18] 2009 =T
Kusters 2015 0.03 0.0376 3.3% 0.03 [-0.04, 0.10] 2015 i
Subtotal (95% CI) 6.7% -0.02 [-0.13, 0.10] <G>
Heterogeneity: Tau? = 0.01; Chi? = 4.71, df = 2 (P = 0.09); I’ = 58%

Test for overall effect: Z = 0.26 (P = 0.79)

Statin + Ezetimibe

van der Graaf 2008 0.15 0.0696 2.1% 0.15 [0.01, 0.29] 2008 T
Bogsrud 2018 -0.11 0.0425 3.1% -0.11[-0.19, -0.03] 2018 —
Subtotal (95% CI) 5.2% 0.01 [-0.24, 0.27] e
Heterogeneity: Tau? = 0.03; Chi? = 10.16, df = 1 (P = 0.001); I* = 90%

Test for overall effect: Z = 0.11 (P = 0.91)

PCSK9i

Santos 2020 0.01 1,104  0.0% 0.01[-2163.79, 2163.81] 2020 _
Subtotal (95% CI) 0.0% 0.01[-2163.79, 2163.81] <
Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00)

Total (95% CI) 100.0% 0.04 [0.01, 0.07] I‘
Heterogeneity: Tau? = 0.00; Chi? = 616.96, df = 38 (P < 0.00001); I> = 94% _51 _6 5 5 055

Test for overall effect: Z = 2.67 (P = 0.008)
Test for subgroup differences: Chi? = 1.17, df = 3 (P = 0.76), I> = 0%

Lower reduction Higher reduction

Abbreviations: LLT: lipid lowering therapy;, HDL-C: high density lipoprotein-cholesterol.
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Figure S12. LDL-C goal achievement using different types of LLT.

A) Children's treatment in relation to LDL-C target

® Goal OLow failure © Moderate failure @ High failure

B) Reaching the target by different types of LLT

Moderate to high
dose of statin

@®Goal OLow failure @Moderate to high failure

Abbreviations: LLT: lipid lowering therapy; LDL-C:

low density lipoprotein-cholesterol.
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Figure S13. Endocrine function among heFH patients’ treatment with LLT compared to diet only.
A) cortisol; B) DHEA-S; C) FSH; D) LH; E) estradiol; F) testosterone.

A) Mean change in Cortisol with LLT compared to control

LLT

Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Rand 95% Cl _Year 1V, Rand 95% ClI
Stein 1999 55 19 63 45 22 60 31.9% 10.00 [2.72, 17.28] 1999 —
Wiegman 2004 -10 3.5 104 10 4.1 107 34.0% -20.00[-21.03, -18.97] 2004 8
Clauss 2005 1.5 0.9 35 0.9 0.4 19  34.0% 0.60 [0.25, 0.95] 2005
Total (95% CI) 202 186 100.0% -3.40 [-19.94, 13.14]
Heterogeneity: Tau? = 209.14; Chi® = 1394.34, df = 2 (P < 0.00001); I* = 100% _éo _55 ) 275 5?0
Test for overall effect: Z = 0.40 (P = 0.69) Favours LLT Favours Control
B) Mean changein DHEA-S with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year 1V, Rand 95% CI
Stein 1999 0.48 0.01 63 0.72 0.02 60 25.4% -0.24 [-0.25, -0.23] 1999 -
de Jongh S 2002 0 0.01 106 0.8 0.02 69 25.4% -0.80[-0.81, -0.79] 2002 =
Wiegman 2004 06 04 104 0.7 0.5 107 24.8% -0.10[-0.22,0.02] 2004
Clauss 2005 09 0.2 35 0.2 03 19  24.5% 0.70 [0.55, 0.85] 2005 -
Total (95% CI) 308 255 100.0% -0.12[-0.51,0.28]
Heterogeneity: Tau? = 0.16; Chi? = 21230.85, df = 3 (P < 0.00001); I = 100% _52 _41 0 i é
Test for overall effect: Z = 0.59 (P = 0.56) Favours LLT Eavours Control
C) Mean change in FSH with LLT compared to control
LET: Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year 1V, Rand 95% ClI
Stein 1999 103 63 1 0.5 60 33.3% 0.00[-0.15, 0.15] 1999
Wiegman 2004 0.2 0.3 104 0.4 0.3 107 33.3% -0.20([-0.28, -0.12] 2004
Clauss 2005 1 0.1 35 4 0.1 19 33.4% -3.00 [-3.06, -2.94] 2005 &
Total (95% CI) 202 186 100.0% -1.07 [-3.23, 1.10]
Heterogeneity: Tau? = 3.65; Chi? = 3828.62, df = 2 (P < 0.00001); I> = 100% _io _55 ) 5 150
Test for overall effect: Z = 0.97 (P = 0.33) Favours LLT ‘Favours Control
D) Mean changein LH with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _ Year 1V, Random, 95% CI
Stein 1999 2 03 63 2 0.2 60 40.5% 0.00[-0.09, 0.09] 1999
Wiegman 2004 0.2 0.1 104 0.1 0.1 107 59.5% 0.10 [0.07, 0.13] 2004 i)
Total (95% CI) 167 167 100.0% 0.06 [-0.04, 0.16]
Heterogeneity: Tau? = 0.00; Chi? = 4.38, df = 1 (P = 0.04); I> = 77% + + t + +
- -1 -0.5 0 0.5 1
Test for overall effect: Z = 1.21 (P = 0.23) Favours LLT Favours Control
E) Meanchange in Estradiol with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, d 95% Cl Year 1V, d 95% CI
de Jongh 2002 184 5.5 106 58.7 11.1 69 33.3% -40.30 [-43.12, -37.48] 2002 L
Wiegman 2004 0 0.01 104 106 0.01 107 33.3% -106.00 [-106.00, -106.00] 2004 o
Clauss 2005 13 2.4 35 -4 13 19 33.3% 17.00 [16.01, 17.99] 2005
Total (95% CI) 245 195 100.0% -4.31[-13.7, 5.41]
Heterogeneity: Tau? = 6974.66; Chi? = 61759.77, df = 2 (P < 0.00001); 1> = 100% = t 1 t }
Test for overall effect: Z = 0.89 (P = 0.37) 200 -ég\?ours LLTo Favours (liggtrol 200
F) Meanchange in Testosterone with LLT compared to control
LY Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _Year IV, Random, 95% CI
de Jongh 2002 0.7 0.2 106 1.4 0.5 69 33.4% -0.70[-0.82, -0.58] 2002
Wiegman 2004 41 1.1 104 2.4 0.9 107 33.3% 1.70 [1.43, 1.97] 2004 s
Clauss 2005 1.9 0.5 35 -0.8 0.3 19 33.3% 2.70 [2.49, 2.91] 2005 E
Total (95% CI) 245 195 100.0% 1.23 [-1.09, 3.55]
o 2 . Chi2 = = 12 - - t ) v
Heterogeneity: Tau® = 4.19; Chi? = 835.27, df = 2 (P < 0.00001); | 100% o 0 0 10 20

Test for overall effect: Z = 1.04 (P = 0.30)

Favours LLT Favours Control

Abbreviations: DHEA-S: Dehydroepiandrosterone sulfate; FSH: Follicle-stimulating hormone; LH: luteinizes hormone.
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Figure S14. Demographic indices among heFH patients treated with LLT compared to diet only.
A) weight; B) height; C) BMI; D) LH; BSA.

A) Mean change in Weight with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year 1V, Rand 95% CI
Wiegman 2004 8.1 3.8 104 7.8 3.5 107 24.4% 0.30[-0.69, 1.29] 2004 1
Clauss 2005 0.3 0.2 35 0.2 03 19 25.6% 0.10 [-0.05, 0.25] 2005 e
Ramaswami 2017 12.7 3.1 110 59 33 97 24.7% 6.80 [5.92, 7.68] 2017 —
Humphries 2018 361 2.1 165 3.5 2.5 135 25.3% 0.11[-0.42, 0.64] 2018 -
Total (95% CI) 414 358 100.0% 1.81 [-0.46, 2.07] T
Heterogeneity: Tau? = 5.21; Chi’ = 218.85, df = 3 (P < 0.00001); I’ = 99% _44 _‘2 ) 2 4
Test for overall effect: Z = 1.56 (P = 0.12) Favours LLT Favours Control
B) Mean change in Height with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% ClI_Year IV, Rand| 95% ClI
de Jongh S 2002 4.8 3.1 106 3.4 2.1 69 15.8% 1.40 [0.63, 2.17] 2002
Wiegman 2004 7.9 5.7 104 7.8 6.1 107 6.1%  0.10[-1.49, 1.69] 2004
Clauss 2005 0 0.5 35 0.3 0.6 19 26.6% -0.30[-0.62,0.02] 2005 —u
Ramaswami 2017 0.14 0.1 110 0.06 0.1 97 30.9% 0.08 [0.05, 0.11] 2017 =
Humphries 2018 426 2.6 165 4.87 2.3 135 20.6% -0.61([-1.16, -0.06] 2018 ——
Total (95% CI) 520 427 100.0% 0.05 [-0.39, 0.48] ’
Heterogeneity: Tau? = 0.16; Chi® = 22.71, df = 4 (P = 0.0001); I* = 82% _42 _41 0 + é
Test for overall effect: Z = 0.21 (P = 0.84) Eavours:LLT ‘Favours Controi
C) Mean change in BMI with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year IV, Rand 95% CI
de Jongh S 2002 09 09 106 0.8 0.9 69 25.5% 0.10[-0.17,0.37] 2002 B A
Wiegman 2004 13 1.1 104 1.2 1.1 107 21.5% 0.10[-0.20, 0.40] 2004 —_—r
Clauss 2005 0.3 04 35 0.2 0.3 19 53.0% 0.10[-0.09, 0.29] 2005 T
Total (95% CI) 245 195 100.0% 0.10 [-0.04, 0.24] <
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 2 (P = 1.00); I = 0% _=1 _09 3 5 0:5 1
Test for overall effect: Z = 1.42 (P = 0.15) F.avours LLT Favours Cdntrol
D) Mean change in BSA with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year 1V, Rand 95% ClI
Wiegman 2004 0.2 0.1 104 0.2 0.1 107 64.3% 0.00[-0.03,0.03] 2004
Avis 2010 0.06 0.3 131 0.01 0.1 46 35.7%  0.05[-0.01, 0.11] 2010
Total (95% CI) 235 153 100.0% 0.02 [-0.03, 0.06]
Heterogeneity: Tau? = 0.00; Chi® = 2.29, df = 1 (P = 0.13); I> = 56% t t T t t
- -0.5 -0.25 0 0.25 0.5
Test for overall effect: Z = 0.75 (P = 0.46) Favours LT 'Favours Control

Abbreviations: BMI: body mass index, BSA: body surface area.



Figure S15. Liver/muscle enzymes among heFH patients treated with LLT compared to diet only.
A) ALT; B) AST; C) CK.

A) Mean change in ALT with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Stein 1999 32 04 63 13 04 60 25.6% 1.90 [1.76, 2.04] 1999 -
Wiegman 2004 0 0.2 106 0 0.3 107 25.7% 0.00[-0.07,0.07] 2004
Clauss 2005 2.1 1.1 35 25 13 19 23.9% -0.40[-1.09, 0.29] 2005 —T
Avis 2010 1.1 0.4 3 0503 46 24.8% 0.60 [0.14, 1.06] 2010 —
Total (95% CI) 207 232 100.0% 0.54 [-0.71, 1.79] ’
Heterogeneity: Tau? = 1.59; Chi? = 567.60, df = 3 (P < 0.00001); I> = 99% + t T + +
3 -4 -2 0 ] 4
Test for overall effect: Z = 0.84 (P = 0.40) Eavours LLT. Favours Coitrol
B) Mean changein AST with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Rand 95% CI
Stein 1999 0.3 0.2 63 0.1 0.1 60 27.2% 0.20[0.14, 0.26] 1999 -
Wiegman 2004 2 1.2 104 2 1.1 107 25.0% 0.00[-0.31,0.31] 2004 .
Clauss 2005 1 0.9 35 111 19 20.8% 0.00[-0.58, 0.58] 2005 —_—
Avis 2010 104 131 0 03 46  27.0% 1.00 [0.89, 1.11] 2010 -
Total (95% CI) 333 232 100.0% 0.32 [-0.22, 0.87] i
Heterogeneity: Tau? = 0.28; Chi? = 167.30, df = 3 (P < 0.00001); I* = 98% _42 _51 ) 1 2
Test for overall effect: Z = 1.17 (P = 0.24) Favours:LLT Favours Conitrol
C) Mean change in CK with LLT compared to control
LLT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl_Year IV, Rand| 95% ClI
Stein 1999 -1.1 09 63 -4 28 60 24.9% 2.90 [2.16, 3.64] 1999 -
Wiegman 2004 -4 1.1 104 -3 2.1 107 25.3% -1.00 [-1.45, -0.55] 2004 -
Clauss 2005 021 35 -3 1.8 19 24.4%  3.00[1.93,4.07] 2005 ——
Avis 2010 48 1.9 131 1.5 06 46 25.4% 3.30 [2.93, 3.67] 2010 -
Total (95% CI) 333 232 100.0% 2.04 [-0.41, 2.99] R
Heterogeneity: Tau? = 6.11; Chi? = 225.20, df = 3 (P < 0.00001); I> = 99% _’10 _’5 ) é 16
Test for overall effect: Z = 1.63 (P = 0.10) Fivours LLT. Favours Cortiol

Abbreviations: ALT: alanine transaminase; AST: aspartate aminotransferase; CK: creatine kinase.



Figure S16. GI adverse events in LLT group compared to control: A) GI events; B) abdominal pain;
C) constipation; D) nausea; E) diarrhea.

A) Gl events in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Knipscheer 1996 6 53 5 18 14.8% 0.41[0.14, 1.18] 1996 —_—
Stein 1999 13 67 12 65 27.3% 1.05 [0.52, 2.13] 1999 —
de Jongh S 2002 1 106 0 69 1.9% 1.96 [0.08, 47.50] 2002
McCrindle 2003 6 140 3 47 9.8% 0.67 [0.17, 2.58] 2003 ——
Clauss 2005 6 35 1 19 4.5% 3.26 [0.42, 25.10] 2005 —T
Avis 2010 4 131 2 46 6.7% 0.70 [0.13, 3.71] 2010 i
Kusters 2015 5 92 9 45  15.4% 0.27 [0.10, 0.76] 2015 —_—
Santos 2020 11 104 7 53 19.6% 0.80 [0.33, 1.95] 2020 —
Total (95% CI) 728 362 100.0% 0.70 [0.45, 1.09] S
Total events 52 39
Heterogeneity: Tau? = 0.06; Chi? = 8.20, df = 7 (P = 0.32); I? = 15% I t t J
Test for overall effect: Z = 1.57 (P = 0.12) 0:0t offlavours LT Eavours Cc]).r?trol 100
B) Abdominal pain in LLT compared to control
LLT Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Clauss 2005 3 35 0 19 8.9% 4.20[0.21, 85.71]
de Jongh S 2002 1 86 0 58 7.8% 2.05[0.08, 51.26]
Kusters 2015 4 92 5 46  43.4% 0.37[0.10, 1.46] —a
McCrindle 2003 6 140 3 47  39.8% 0.66 [0.16, 2.74] — T
Total (95% CI) 353 170 100.0% 0.66 [0.27, 1.63]
Total events 14 8
ity 2 - Chi2 = = & R = ; t t t J
?et:rfogenenyl.lT:;;: (_(2)200 ggl(p —26636,7)df 3 (P=0.45);1 0% 001 o1 1 10 100
eStToroverailieiech s = Favours LLT Favours Control
C) Constipation in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stein 1999 0 63 0 60 Not estimable 1999
de Jongh S 2002 0 106 1 69 47.6% 0.22 [0.01, 5.28] 2002 £ 3
Santos 2020 3 104 0 54 52.4% 3.67[0.19, 69.72] 2020 L
Total (95% CI) 273 183 100.0% 0.96 [0.06, 15.33]
Total events 3 1
Heterogeneity: Tau? = 1.56; Chi? = 1.64, df = 1 (P = 0.20); I> = 39% i + 1 + %
Test for overall effect: Z = 0.03 (P = 0.98) 0:01 (F)'avours LLT1 Favours é(?ntrol 109
D) Nausea in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Knipscheer 1996 3 53 2 18 49.6% 0.51[0.09, 2.81] 1996 —
de Jongh S 2002 0 106 0 69 Not estimable 2002
Clauss 2005 1 35 1 19 19.6% 0.54 [0.04, 8.20] 2005 e
Avis 2010 4 131 1 46  30.8% 1.40 [0.16, 12.25] 2010 B
Total (95% CI) 325 152 100.0% 0.71 [0.21, 2.35] R e
Total events 8 4
Heterogeneity: Tau? = 0.00; Chi® = 0.57, df = 2 (P = 0.75); I> = 0% k + + J
Test for overall effect: Z = 0.57 (P = 0.57) 00 OlFlavours LLT Favours C;gtrol 200
E) Diarrhea in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Knipscheer 1996 9 53 1 18 28.3% 3.06 [0.42, 22.49] 1996 I . —
Stein 1999 1 67 4 65 26.4% 0.24 [0.03, 2.11] 1999 —_—
Clauss 2005 2 35 0 19 18.8% 2.78 [0.14, 55.06] 2005
Kusters 2015 11 92 4 45  26.5% 0.12 [0.01, 1.06] 2015 ————— &
Total (95% CI) 247 147 100.0% 0.66 [0.12, 3.45] i
Total events 13 9
Heterogeneity: Tau? = 1.50; Chi® = 6.33, df = 3 (P = 0.10); I> = 53% ; + t J
Test for overall effect: Z = 0.50 (P = 0.62) 9:01 Oﬁlavours LLT Favours Cégtrol 100

Abbreviations: GI: gastrointestinal, LLT: Lipid lowering therapy, GI: Gastrointestinal
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Figure S17. Adverse events in LLT group compared to control: A) headache; B) myalgia;

C) influenza-like disease; D) skin disease; E) sleep disorders.

A) Headache in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Knipscheer 1996 3 53 2 18 9.8% 0.51 [0.09, 2.81] 1996 —
de Jongh S 2002 4 106 0 69 3.9% 5.89[0.32, 107.67] 2002 >
McCrindle 2003 13 140 3 47 16.1% 1.45[0.43, 4.88] 2003 e
Clauss 2005 7 35 4 19 18.3% 0.95 [0.32, 2.84] 2005 ——
Avis 2010 22 131 9 46  28.5% 0.86 [0.43, 1.73] 2010 —
Kusters 2015 4 92 6 45  16.0% 0.33[0.10, 1.10] 2015 —
Santos 2020 11 104 1 53 7.4% 5.61[0.74, 42.27] 2020 e
Total (95% Ci) 661 297 100.0% 0.96 [0.53, 1.75] ‘
Total events 64 25
fre 1 . ChiZ = - s g2 k + t J
Heterogeneity: Tau = 0.20; Chi* = 8.91, df = 6 (P = 0.18); I = 33% 0oL o1 10 100
Test for overall effect: Z = 0.13 (P = 0.89) Faveurs (LT Eavours Control
B) Myalgia in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Rand 95% Cl  Year M-H, Random, 95% CI
Knipscheer 1996 0 53 1 18 10.0% 0.12 [0.00, 2.76] 1996 ¢
Stein 1999 3 67 4 65 46.9% 0.73[0.17, 3.13] 1999 —
McCrindle 2002 1 20 1 16  13.7% 0.80 [0.05, 11.82] 2002
de Jongh 2002 2 106 1 67 17.6% 1.26 [0.12, 13.67] 2002 —
Clauss 2005 0 35 0 19 Not estimable 2005
Avis 2010 4 131 0 46 11.8% 3.20[0.18, 58.40] 2010
Total (95% CI) 412 231 100.0% 0.81 [0.30, 2.19] ==
Total events 10 7
Heterogeneity: Tau? = 0.00; Chi? = 2.47, df = 4 (P = 0.65); I = 0% I t t |
Test for overall effect: Z = 0.42 (P = 0.67) 0:01 oévours LLT Favours Ct:)lr(n)trol 100
C) Influenza-like disease in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Rand 95% ClI
Stein 1999 6 67 6 65 22.7% 0.97 [0.33, 2.85] 1999 &
de Jongh 2002 1 106 1 67 3.5% 0.63 [0.04, 9.94] 2002
McCrindle 2003 27 140 7 47 45.3% 1.29 [0.60, 2.78] 2003 —7i—
Clauss 2005 4 35 0 19 3.2% 5.00 [0.28, 88.20] 2005
Avis 2010 4 131 4 46 14.6% 0.35 [0.09, 1.35] 2010 —_—
Santos 2020 6 104 2 54 10.8% 1.56 [0.33, 7.46] 2020 ——
Total (95% CI) 583 298 100.0% 1.04 [0.62, 1.74] <>
Total events 48 20
Heterogeneity: Tau? = 0.00; Chi? = 4.41, df = 5 (P = 0.49); I> = 0% k t t i
Test for overall effect: Z = 0.16 (P = 0.88) 0:01 of:lavours LLT Favours Cér?trol 100
D) Skin disease in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Rand 95% CI
Knipscheer 1996 1 53 0 18 5.4% 1.06 [0.04, 24.82] 1996
Stein 1999 6 67 9 65 56.3% 0.65 [0.24, 1.71] 1999 —T—
de Jongh 2002 1 106 0 67 5.3% 1.91 [0.08, 46.13] 2002
Avis 2010 1 131 0 46 5.3% 1.07 [0.04, 25.77] 2010
Kusters 2015 5 92 3 45  27.8% 0.82 [0.20, 3.26] 2015 i
Total (95% CI) 449 241 100.0% 0.77 [0.37, 1.60] i
Total events 14 12
ity: Tau? = 0.00; Chi? = =4pP= R= [ + + 5
Heterogeneity: Tau = 0.00; Chi? = 0.52, df = 4 (P = 0.97); I = 0% bo1 o 0 100
Test for overall effect: Z = 0.70 (P = 0.48) Favours LLT Favours Control
E) Sleep disorders in LLT compared to control
ELT, Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Rand 95% Cl  Year M-H, Random, 95% CI
Stein 1999 L 67 0 65 50.1% 2.91[0.12, 70.20] 1999 L]
de Jongh 2002 1 106 0 67 49.9% 1.91 [0.08, 46.13] 2002 L]
Total (95% CI) 173 132 100.0% 2.36 [0.25, 22.40]
Total events 2 0
Heterogeneity: Tau? = 0.00; Chi? = 0.03, df = 1 (P = 0.85); I’ = 0% b + 1 t J
Test for overall effect: Z = 0.75 (P = 0.46) 0:01 OIF]évours LLTl Favours Cér?trol 100

Abbreviations: LLT: Lipid lowering therapy

19



Figure S18. Laboratory abnormalities in LLT group compared to control: A) ALT >3 ULN; B) AST
>3; ULN; C) CK >5, <10 ULN; D) CK >10 x ULN.

A) ALT > 3 x ULN in LLT compared to control

Test for overall effect: Z = 0.41 (P = 0.68)

LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Rand 95% Cl Year M-H, Rand 95% CI
de Jongh 2002 1 106 0 69 33.3% 1.96 [0.08, 47.50] 2002 L
McCrindle 2003 1 140 0 47 33.3% 1.02 [0.04, 24.65] 2003
Kusters 2015 1 92 0 45 33.4% 1.48 [0.06, 35.72] 2015 =
Santos 2020 0 154 0 53 Not estimable 2020
Total (95% Cl) 492 214 100.0% 1.44 [0.23, 9.04] e
Total events 3 0
Heterogeneity: Tau? = 0.00; Chi? = 0.08, df = 2 (P = 0.96); I* = 0% b + + {
Test for overall effect: Z = 0.39 (P = 0.70) 0:01 Oévours i Favours Cégtrol 100
B) AST >3 x ULN in LLT compared to control
LLT Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
de Jongh S 2002 0 106 0 69 Not estimable 2002
McCrindle 2003 1 140 0 47  47.3% 1.02 [0.04, 25.50] 2003
Wiegman 2004 0 104 2 107 52.7% 0.20 [0.01, 4.26] 2004 ¢ i
Clauss 2005 0 35 0 19 Not estimable 2005
Kusters 2015 0 92 0 45 Not estimable 2015
Total (95% ClI) 477 287 100.0% 0.43 [0.05, 3.97]
Total events : 8 2
Heterogeneity: Tau? = 0.00; Chi? = 0.52, df = 1 (P = 0.47); I> = 0% k t 1 t J
Test for overall effect: Z = 0.74 (P = 0.46) .01 Oévours LLTl Eavoiirs Cc%r?trol 100
C) CK>5,<10 x ULN in LLT compared to control
ELT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stein 1999 3 67 1 65 25.9% 2.91[0.31, 27.27] 1999 ——
de Jongh S 2002 2 106 0 69 14.2% 3.27[0.16, 67.12] 2002
Wiegman 2004 4 104 3 107 59.9% 1.37 [0.31, 5.98] 2004 —
Kusters 2015 0 92 0 45 Not estimable 2015
Santos 2020 0 154 0 53 Not estimable 2020
Total (95% CI) 523 339 100.0% 1.89 [0.60, 5.89] B
Total events 9 4
(T - J-. . e e = o 4 ; + + {
Heterogeneity: Tau® = 0.00; Chi* = 0.46, df = 2 (P = 0.80); I° = 0% ho1 o 0 100
Test for overall effect: Z = 1.09 (P = 0.27) Favours LUT Eavours:Control
D) CK > 10 x ULN in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stein 1999 0 67 0 65 Not estimable 1999
de Jongh S 2002 1 106 0 69 100.0% 1.96 [0.08, 47.50] 2002 -
Wiegman 2004 0 104 0 107 Not estimable 2004
Clauss 2005 0 35 0 19 Not estimable 2005
Kusters 2015 0 92 0 45 Not estimable 2015
Total (95% CI) 404 305 100.0% 1.96 [0.08, 47.50] == e
Total events 8 5 0
Heterogeneity: Not applicable Y o1 0 100

Favours LLT Favours Control

Abbreviations: ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CK: Creatine kinase; ULN: upper limit

normal.
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Figure S19. Adverse events in LLT group compared to control: A) serious adverse events (SAE); B)

discontinuation.

A) Serious adverse events in LLT compared to control

Test for overall effect: Z = 0.04 (P = 0.97)

Favours LLT Favours Control

LLT Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Clauss 2005 0 35 0 19 Not estimable 2005
Kusters 2015 1 131 3 46 57.0% 0.35 [0.02, 5.65] 2015 &
Santos 2020 1 104 0 53 43.0% 1.55 [0.06, 38.72] 2020 -3
Total (95% CI) 270 118 100.0% 0.66 [0.08, 5.43] == e
Total events 2 1
Heterogeneity: Tau? = 0.00; Chi? = 0.48, df = 1 (P = 0.49); I*> = 0% ; t t {
Test for overall effect: Z = 0.39 (P = 0.70) 0:0 oéwours LT Favours C:r?trol 200
B) Discontinuation in LLT compared to control
LLT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stein 1999 1 63 2 60 36.6% 0.48 [0.04, 5.12] 1999 L
de Jongh 2002 0 106 0 67 Not estimable 2002
McCrindle 2003 1 140 0 47  20.4% 1.02 [0.04, 24.65] 2003
Wiegman 2004 0 104 0 107 Not estimable 2004
Clauss 2005 0 35 0 19 Not estimable 2005
Avis 2010 0 131 0 46 Not estimable 2010
Kusters 2015 2 92 0 45  22.7% 2.47 [0.12, 50.46] 2015 =
Santos 2020 1 104 0 53 20.4% 1.54 [0.06, 37.24] 2020 -
Total (95% CI) 775 444 100.0% 1.03 [0.24, 4.32] i
Total events 5 2
Ranse R . 2 — — 1 = 3 + 4 {
Heterogeneity: Tau? = 0.00; Chi* = 0.79, df = 3 (P = 0.85); I = 0% o1 o 10 100

Abbreviations: LLT: Lipid lowering therapy
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Table S3. Assessment of risk of bias in the included studies using Newcastle-Ottawa Quality Assessment Scale (NOS) for cohorts
(observational) studies.

Study, year Selection  Selection Selection  Selection = Comparability Exposure Exposure Exposure Quality
1 2 3 4 1 1 2 3

Ducobu 1992 a a) a) a) b) a) a) a)

Dirisamer 2003 a) a) b) a) b) a) a) b)

Hedman 2003 a) a) a) b) b) b) a) b)

Hedman M 2005 a) b) a) b) b) b) a) b)

Van der Graaf 2006 a) a) a) a) b) a) a) a)

Yeste 2009 a) a) b) b) b) a) b) b)

Clauss 2009 a) a) b) b) b) a) b) b)

Gandelman 2011 a) b) a) b) a) b) a) b)

Langslet 2016 a) a) a) a) b) a) a) a)

Henning 2017 b) b) b) b) b) a) b) b) Fair

Saltijeral 2017 a) b) a) a) b) a) b) a)

Ramaswami 2016 a) b) a) a) a) a) b) b)

Humphries 2017 a) a) b) b) b) a) b) b)

Bogsrud 2017 a) a) b) b) a) a) b) a)

Pang 2018 b) b) b) b) b) b) b) b) Fair

Benekos 2020 a) b) a) b) a) b) b) b)  [NGeed &8

Lewek 2021 b) b) b) a) b) b) b) b) Fair

Peretti 2023 a) b) a) b) a) a) b) b)  FEEGosd =

Legend: NOS: Selection- 1: a), b) one star, c), d) no star; Selection- 2: a) one star, b, ¢) no star; Selection- 3: a), b) one star, c¢), d), e) no star, Selection- 4: a) one star, b) no star;

Comparability: a), b) one star, ¢) no star; Exposure-1: a), b) one star, c), d), e) no star; Exposure-2: a) one star, b) no star; Exposure-2: a), b) one star, c), d), no star.
Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain

Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain

Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure do
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Table S4. Assessment of risk of bias in the included studies using RoB2 for RCTs studies.

Study, year Randomization Deviation Missing Measurement Selection Overall
process from intended outcome of the of the reported
interventions data outcome results

o
o
o

Sinzinger 1992
Knipscheer 1996
Lambert 1996
Couture 1998
Stein 1999
Stefanutti 1999
McCrindle 2002
McCrindle 2003
de Jongh, 2002
de Jongh 2002
Vohl 2002
Wiegman 2004
Koeijvoets 2005
Rodenburg 2006
Van der Graaf 2008
Avis 2010
Kusters 2013
Kusters 2015
Braamskam 2015
Harada-Shiba 2016
Daniels 2020
Santos 2020

L: Low; 8: Some concerns;, H: High
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Overall risk-of-bias judgement  Criteria

Low risk of bias The study is judged to be at low risk of bias for all domains for this result.
Some concerns The study is judged to raise some concerns in at least one domain for this result, but not to be at high risk of bias for any domain.
High risk of bias The study is judged to be at high risk of bias in at least one domain for this result. The study is judged to have some concerns for

multiple domains in a way that substantially lowers confidence in the result.



