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Table S1. Search strategy to identify studies reporting the associations of lipid variability

with cardiovascular disease and mortality

Database

Search terms

PubMed

#1

#2
#3
#4

#5

#6

#7
#8

search (Lipids[Mesh] OR Cholesterol[Mesh] OR Total
Cholesterol[Title/Abstract] OR TC[Title/Abstract] OR Cholesterol,
HDL[Mesh] OR High-density Lipoprotein Cholesterol[Title/Abstract] OR
HDL-C[Title/Abstract] OR HDL-Cholesterol[Title/Abstract] OR
Cholesterol, LDL[Mesh] OR Low-density Lipoprotein
Cholesterol[Title/Abstract] OR LDL-C[Title/Abstract] OR LDL-
Cholesterol[Title/Abstract] OR Triglycerides[Mesh] OR
TGJTitle/Abstract])

search (Variabilit*[Title/Abstract] OR Variation*[Title/Abstract])
search (#1 AND #2)

search (Cohort Studies[Mesh] OR Longitudinal Studies[Mesh] OR Follow-
Up Studies[Mesh] OR Prospective Studies[Mesh] OR
Cohort*[Title/Abstract] OR longitudinal*[Title/Abstract] OR follow-
up*[Title/Abstract] OR prospective[Title/Abstract] OR

inciden*[Title/ Abstract])

search ((Cardiovascular diseases[Mesh] OR cardiovascular
disease*[Title/Abstract] OR CVD|Title/Abstract] OR
cardiocerebrovascular disease*[Title/Abstract] OR cardiovascular
event*[Title/Abstract] OR heart disease*[Title/Abstract]) OR Stroke[Mesh]
OR (Myocardial infarction[Mesh] OR MI[Title/Abstract] OR heart
infarction[Title/Abstract]) OR (Myocardial infarction[Mesh] OR ischaemic
heart disease*[Title/Abstract] OR ischemic heart disease*[Title/Abstract]
OR IHD|[Title/Abstract]) OR (Heart Failure[Mesh] OR cardiac
failure[Title/Abstract]) OR (Coronary Artery Disease[Mesh] OR coronary
artery disease*[Title/Abstract] OR CADJ[Title/Abstract] OR coronary heart
disease*[Title/Abstract] OR CHD|[Title/Abstract]) OR (Cerebral Arterial
Diseases[Mesh] OR Cerebrovascular Disorders[Mesh] OR
Cerebrovascular Disorder*[Title/Abstract] OR cerebrovascular
disease*[Title/Abstract] OR CBVDJTitle/Abstract]) OR (Cerebral
infarction[Mesh] OR cerebrovascular accident*[Title/Abstract] OR
cerebrovascular attack*[Title/Abstract] OR CVA[Title/Abstract] OR
cerebral arterial disease*[Title/Abstract]) OR (Peripheral Vascular
Diseases[Mesh] OR Peripheral Arterial Disease[Mesh] OR peripheral
vascular disease*[Title/Abstract] or peripheral arterial
disease*[Title/Abstract] or PVDJ[Title/Abstract] or PAD[Title/Abstract]))

search (Mortality[Mesh] OR Death[Mesh] OR Mortalit*[Title/Abstract] OR
death*[Title/Abstract] OR fetal[Title/Abstract] OR fatalit*[Title/Abstract])

search (#5 OR #6)
search (#3 AND #4 AND #7)

Medline

#1
#2
#3
#4

exp Lipids/

exp Cholesterol/

(Cholesterol or Total Cholesterol or TC).ab,ti.
2o0r3



Database Search terms

#5 exp Cholesterol, HDL/

#6 (High-density Lipoprotein Cholesterol or HDL-C or HDL-
Cholesterol).ab,ti.

#7  5or6

#8 exp Cholesterol, LDL/

#9 (Low-density Lipoprotein Cholesterol or LDL-C or LDL-Cholesterol).ab,ti.
#10 8or9

#11  exp Triglycerides/

#12  (Triglyceride* OR TG).ab,ti.

#13 1lor12

#14  (variability or variation*).ab,ti.

#15 exp Cohort Studies/

#16  exp Longitudinal Studies/

#17  exp Follow-Up Studies/

#18  exp Prospective Studies/

#19  (Cohort* or longitudinal* or follow-up* or prospective or inciden*).ab,ti.
#20 lor4or7orl10or13

#21 15o0r16 or 17 or 18 or 19

#22  exp cardiovascular diseases/

#23  exp heart diseases/

#24  (cardiovascular disease* or CVD or cardiocerebrovascular disease* or
cardiovascular event® or heart disease*).ab,ti.

#25 22 or23or24

#26  exp Stroke/

#27  exp myocardial infarction/

#28  (myocardial infarction or MI or heart infarction).ab,ti.
#29 27o0r28

#30  exp Myocardial Ischemia/

#31  (ischaemic heart disease* or ischemic heart disease* or IHD or myocardial
ischaemia or myocardial ischemia).ab,ti.

#32  30o0r31

#33  exp Heart Failure/

#34  (heart failure or cardiac failure).ab,ti.
#35 33 o0r34

#36  exp Coronary Artery Disease/

#37  (coronary artery disease* or CAD or coronary heart disease* or
CHD).ab, ti.

#38 36 0r37
#39  exp Cerebrovascular Disorders/

#40  exp Cerebral Arterial Diseases/



Database

Search terms

#41  (Cerebrovascular Disorder* OR cerebrovascular disease* OR CBVD OR
Cerebral arterial disease*).ab,ti.

#42 39 or 40 or 41

#43  (Cerebrovascular accident* OR cerebrovascular attack* OR CVA).ab,ti.

#44  exp Cerebral Infarction/

#45  exp Peripheral Vascular Diseases/

#46  exp Peripheral Arterial Disease/

#47  (peripheral vascular disease* or peripheral arterial disease* or PVD or
PAD).ab,ti.

#48 45 or 46 or 47

#49 25 or 26 or 29 or 32 or 35 or 38 or 42 or 43 or 44 or 48

#50  exp Mortality/

#51 exp Death/

#52  (Mortalit* OR death* OR fetal OR fatalit*).ab,ti.

#53 50 or 51 or 52

#54 49 or53

#55 14 and 20

#56 21 and 54 and 55

#57  limit 56 to (english language and medline)

EMBASE #1  'Lipid blood level'/exp

#2 'Lipid*:ab,ti OR 'Lipid blood level'ab,ti

#3  #1 OR #2

#4  'Cholesterol blood level'/exp

#5 'Total Cholesterol':ab,ti OR ' TC":ab,ti

#6  #4 OR #5

#7  'High density lipoprotein cholesterol'/exp

#8  'High-density Lipoprotein Cholesterol':ab,ti OR 'HDL-C":ab,ti OR 'HDL-
Cholesterol':ab,ti

#9  #7OR#8

#10 'Low density lipoprotein cholesterol'/exp

#11 'Low-density Lipoprotein Cholesterol':ab,ti OR 'LDL-C":ab,ti OR 'LDL-
Cholesterol:ab,ti

#12  #10OR #11

#13  'Triacylglycerol blood level'/exp

#14  'Triglyceride*:ab,ti OR 'TG"ab,ti

#15 #13 OR #14

#16  'variabilit*:ab,ti OR 'variation*":ab,ti

#17  'Longitudinal Study'/exp

#18  'Prospective Study'/exp

#19  'Cohort*:ab,ti OR 'longitudinal*:ab,ti OR 'follow-up*':ab,ti OR



Database

Search terms

#20
#21
#22
#23
#24
#25

#26
#27
#28
#29
#30
#31
#32

#33
#34
#35
#36
#37
#38

#39
#40
#41

#42
#43
#44

#45
#46
#47
#48

#49
#50
#51
#52
#53

‘prospective:ab,ti OR 'inciden*":ab,ti
#3 OR #6 OR #9 OR #12 OR #15

#17 OR #18 OR #19

#16 AND #20

‘cardiovascular disease'/exp

'heart disease'/exp

'cardiovascular disease*':ab,ti OR 'CVD":ab,ti OR 'cardiocerebrovascular
disease*":ab,ti OR 'cardiovascular event*:ab,ti OR 'heart disease*":ab,ti

#23 OR #24 OR #25

'stroke*":ab, ti

'heart infarction'/exp

‘myocardial infarction"ab,ti OR 'MI":ab,ti OR 'heart infarction*":ab,ti
#28 OR #29

'ischemic heart disease'/exp

'ischaemic heart disease*":ab,ti OR 'ischemic heart disease*":ab,ti OR
'THD":ab,ti OR 'myocardial ischaemia"ab,ti OR 'myocardial ischemia"ab,ti

#31 OR #32

'heart failure'/exp

'heart failure':ab,ti OR 'cardiac failure'.ab,ti
#34 OR #35

'coronary artery disease'/exp

'coronary artery disease*':ab,ti OR 'CAD":ab,ti OR 'coronary heart
disease*":ab,ti OR 'CHD'":ab,ti

#37 OR #38
'cerebrovascular disease'/exp

'Cerebrovascular Disorder*":ab,ti OR 'cerebrovascular disease*":ab,ti OR
'CBVD'":ab,ti OR 'cerebral arterial disease*":ab,ti

#40 OR #41
'cerebrovascular accident'/exp
'Cerebrovascular accident*':ab,ti OR 'cerebrovascular attack*':ab,ti OR
'CVA'"ab,ti
#43 OR #44
'cerebral infarction':ab, ti
‘peripheral vascular disease'/exp
‘peripheral vascular disease*':ab,ti OR 'peripheral arterial disease*":ab,ti
OR 'PVD":ab,ti OR PAD":ab,ti
#46 OR #47 OR #48
‘mortality'/exp
'death'/exp
'fatality'/exp
'Mortalit*":ab,ti OR 'death*":ab,ti OR 'fetal:ab,ti OR 'fatalit*":ab,ti
6



Database Search terms

#54  #50 OR #51 OR #52 OR #53

#55  #26 OR #27 OR #30 OR #33 OR #36 OR #39 OR #42 OR #45 OR #46 OR #49
#56  #54 OR #55

#57  #21 AND #22 AND #56

#58  #57 AND [embase]/lim AND ([article]/lim OR [article in press]/lim OR
[short survey]/lim) AND [english]/lim

Note: the above databases were searched in 14 Dec 2021 before manuscript submission.



Table S2. Summary of main metrics of LV

LV metrics Definition Calculation
TC
TC-CV Coe.ffl.aent of Ccy=_S2
variation of TC mean
TC-SD Standard SD= \/leT_ﬂlz (x: value in the data set; u: mean; n: the
deviation of TC
number of measurements)
Variation VIM=m:fn 7 (B: regression coefficient based on the
TC-VIM independent of natural logarithm of SD over the natural logarithm of
mean of TC the mean)
TC-ARV Average real ARV—ni1 I Value;,; — Value;| (n: number of
variability of TC measurements)
Average 1
TC-ASV succes%ive ASV=;Z|Valuei —Value; 1| (n: number of
variability of TC measurements)
TC-RMSE Root Mean Square RMSE= /;1 "3 —v)? (5 predicted value;
Error of TC
y;: true value)
Standard T
deviation of the Ik
TC-SDR r.e51duals frorr.1 the
linear regression - —
of the lipid - (y: mean; B:
measures of TC Iintraindividual trend over time, or slope; o: standar
i individual d i lop dard
deviation)
HDL-C
Coefficient of
HDL-C- variation of HDL- CV=—2
CcV mean
C
Standard _
HDL-C- . SD= Dl (x: value in the data set; p: mean; n: the
D deviation of HDL- n
C number of measurements)
HDL-C Variation VIM=m:£n 7 (B: regression coefficient based on the
VIM independent of natural logarithm of SD over the natural logarithm of
mean Of HDL-C the mean)
HDL-C- Av?rage.z real ARV=—_1 " Value;,; — Value;| (n: number of
variability of n-1"1=1
ARV HDL-C measurements)
LDL-C
Coefficient of
LDL-C- variation of LDL- ~ CV=—2
CcV mean

C



Standard -2 )
LDL-C-SD  deviation of LDL- SD= — (x: value in the data set; y: mean; n: the
C number of measurements)
LDL-C Variation VIM=m:5n 7 (B: regression coefficient based on the
VIM independent of natural logarithm of SD over the natural logarithm of
mean of LDL-C the mean)
LDL-C- 5;?;@%3;621 DL ARV="- 571 \Value,,, — Value;| (n: number of
ARV C measurements)
TG
TG-CV Coe.ffl.aent of Ccy=_S2
variation of TG mean
TG-SD Standard SD= \/leT_”lz (x: value in the data set; u: mean; n: the
deviation of TG
number of measurements)
Variation VIM=m:£n 7 (B: regression coefficient based on the
TG-VIM independent of natural logarithm of SD over the natural logarithm of
mean of TG the mean)
TG-ARV Average real ARV—ni1 I \Value;,,; — Value;| (n: number of
Varlablhty of TG measurements)

Notes: LV, lipid variability; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol;

LDL-C, low-density lipoprotein cholesterol; TG, triglycerides.



Table S3. Quality assessment for cohort studies conducted with the Newcastle Ottawa Scale

(NOS)
L Selection ComParabl Outcome Overal Gl
Publications lity 1 stars assessm
Fododode/Feokokok K/ kok oo/ ok ok ent
Demo
nstrati Comparabil
Repr onthat o F Was
Selec ity of Adeq
esent outco follow-
ativ tion  Asce ¢ cohorts on A uacy
¢ of the rtain .me © the basis of sse up of
ness interes . ssme long
non- ment the design follo
of the t was . nt of enoug
expo of or analysis w-up
expo not outc h for
sed expo controlled of
sed presen ome outco
coho  sure for coho
coho t at the mes to
rt confounder rts
rt start of occur
s
the
study
Kreger et al Good
* * * * 7/9
(1994)[1] o o * o * / quality
Kim et al Good
2017)[2] * * * * ok * * #o 8/9 quality
Kwon et al Good
* * * * 7/9
(2019)[3] * * * * * / quality
Zhu et al % * N N i N & & 6/9 Fair
(2019)[4] quality
Lee et al Good
7
(2019)[5] * * * * * ¥ * * * /9 quality
Liu et al Good
(2020)[6] * * * * * % * * * 9/9 quality
Han et al % % % % ok % x % 7/9 Good
(2020)[7] quality
Kalani et al Good
7
(2020)(8] % * * * * e * * * /9 quality
Wang et al Good
(2020)[9] * * * * * * * * 8/9 quality
Wan, et al. " % % % ok % x % 7/9 Good
(2020)[10] quality
Huang, et al. Fair
5/9
(2021)[11] * * * * *o * * * f quality

Note: (a)good quality if NOS>7 stars, (b) fair quality if NOS 4-6 stars, and (c) poor quality if
NOS<4 stars.

10



Table S4. Summary effects and 95% CI using random-effects subgroup meta-analysis for the associations of TC variability (top vs. bottom quartile) with
CVDs

Global ;

analysis

Subtypes of CVDs
MI 2
Stroke 3
AF 1
HF 1

Gendera
Male 4
Female 4

1.29
(1.15,1.45)

1.39
(1.03,1.87)
1.56
(1.07,2.28)
1.10
(1.06,1.13)
117
(1.13,1.22)

1.08
(1.05,1.11)
1.09
(0.99,1.19)

76.3

90.7

54.2

89.5

0.040

0.001

0.088

<0.001

0.974

0.187

1.28
(1.15,1.43)

1.35
(1.03,1.77)
1.59
(1.12,2.27)
1.09
(1.06,1.13)
1.18
(1.13,1.23)

1.09
(1.07,1.10)
1.06

(1.03,1.08)
11

79.7

88.8

0.0

0.0

0.007

<0.001

0.557

0.942

0.822

0.093

1.26
(1.13,1.41)

1.39
(1.08,1.79)
1.49
(1.06,2.10)
1.08
(1.04,1.12)
117
(1.12,1.22)

1.08
(1.07,1.10)
1.05
(1.01,1.09)

0.969
67.3  0.080
88.3 <0.001
/ /
/ /
0.035
0.0 0513
0.0 0924



p value p value p value
Numb Numb Numb
Characteristic Subg Subg Subg
. er of SRR I? er of SRR I er of SRR 2
s of studies roup roup roup
Data 95%CD (%) Qtest Data 95% CD) (%) Qtest Data 95% CI) (%) Q test
and . diffe . diffe diffe
Points Points Points
populations rence rence rence
TC-CV TC-SD TC-VIM
Adjusted for mean lipid level 0.003 0.001 0.002
1.25 1.24 1.23
Yes 6 92.3 <0.001 6 89.8 <0.001 6 0.7 <0.001
(1.12,1.40) (1.13,1.37) (1.11,1.36)
3.83 443 3.87
No 1 / / 1 / 1 /
(2.03,7.25) (2.29,8.56) (2.04,7.32)
<0.00 <0.00
Adjusted for lipid-lowering medication 0.216 1 1
1.43 1.52 1.49
Yes 85.6 <0.001 4 789  0.003 4 77.9  0.004
(1.17,1.75) (1.23,1.86) (1.23,1.81)
1.13 1.13 1.12
No 2 845 0.011 3 72.7  0.026 3 0 0.016
(1.06,1.21) (1.07,1.21) (1.04,1.19)

Note: The variables used for subgroup meta-analysis included: study design, subtypes of CVDs, gender (male or female), whether adjusting for mean lipid

level or not, whether adjusting for lipid-lowering medication or not, whether adjusting for hypertension or not, whether adjusting for diabetes or not,

whether adjusting for BMI or not, and whether adjusting for smoking or not. All studies of TC-CV, TC-SD and TC-VIM with CVDs were adjusted for

hypertension, diabetes, BMI and smoking (data not shown).

12



SRR, summary relative risk; CI, confidence interval; CVDs, cardiovascular diseases; TC, total cholesterol; CV, coefficient of variation; SD, standard deviation;
VIM, variation independent of mean; MI, myocardial infarction; AF, atrial fibrillation; HF, heart failure; “Three studies have explored the relationships between
TC-CV, TC-SD, TC-VIM and CVDs in males and females.
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Table S5. Summary effects and 95% CI using random-effects subgroup meta-analysis for the associations of HDL-C variability (top vs. bottom quartile) with
CVDs

Global

analysis

Subtypes of CVDs
MI 2
Stroke 3
AF 1

Gendera
Male 3
Female 3

1.11
(1.07,1.15)

1.28
(0.94,1.75)
1.11
(1.09,1.14)
1.06
(1.03,1.10)

1.08
(1.06,1.09)
1.10

(1.06,1.14)

Adjusted for mean lipid level

79.1

0.0

38.1

75.2

0.029

0.557

0.199

0.018

0.636

0.134

0.020

1.18
(1.02,1.38)

1.46
(1.08,1.97)
1.22
(1.04,1.44)
1.06
(1.02,1.10)

1.04
(1.00,1.08)
112

(1.04,1.20)

14

118
(1.09,1.27)
0.613
1.26
/  0.007 2 0.0
(1.23,1.30)
115
00  <0.001 3 44
(1.10,1.19)
1.07

(1.03,1.11)

1.06
(1.02,1.10)
1.10
(1.02,1.18)
0.334

0.389
0.080
<0.001
/
/
/
/
0.349



p value p value p value
Characteristi Number Subg Number Subg Number Subg
SRR I SRR I SRR I
cs of studies of Data roup of Data roup of Data roup
. 95% CD) (%) Q test . 95% CD (%) Q test . 95% CD) (%) Qtest
and Points diffe Points diffe Points diffe
populations rence rence rence
HDL-C-CV HDL-C-SD HDL-C-VIM
1.19 1.42 1.15
Yes 3 0.017 1 / 3 56.2  0.102
(1.00,1.42) (0.80,2.52) (1.01,1.30)
1.12 1.17 1.21
No 3 0.443 3 69.6  0.037 3 93.8 <0.001
(1.10,1.14) (1.00,1.38) (1.10,1.33)
Adjusted for lipid-lowering medication 0.004 0.023 0.132
1.13 1.45 1.22
Yes 5 0.129 2 0.0 0935 4 90.9 <0.001
(1.09,1.17) (1.11,1.89) (1.11,1.34)
1.06 1.10 1.11
No / 2 576 0.125 2 515 0.151
(1.03,1.10) (0.98,1.24) (0.99,1.23)

Note: The variables used for subgroup meta-analysis included: study design, subtypes of CVDs, gender (male or female), whether adjusting for mean lipid

level or not, whether adjusting for lipid-lowering medication or not, whether adjusting for hypertension or not, whether adjusting for diabetes or not,

whether adjusting for BMI or not, and whether adjusting for smoking or not. All studies of HDL-C-CV, HDL-C-SD and HDL-C-VIM with CVDs were

adjusted for hypertension, diabetes, BMI and smoking (data not shown).

SRR, summary relative risk; CI, confidence interval; CVDs, cardiovascular diseases; HDL-C, high-density lipoprotein cholesterol; CV, coefficient of variation;

SD, standard deviation; VIM, variation independent of mean; MI, myocardial infarction; AF, atrial fibrillation; “Two studies have explored the relationship

between HDL-C-CV and CVDs in males and females; One study have explored the relationship between HDL-C-SD and CVDs in males and females; One

study have explored the relationship between HDL-C-VIM and CVDs in males and females.
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Table S6. Summary effects and 95% CI using random-effects subgroup meta-analysis for the associations of LDL-C variability (top vs. bottom quartile) with
CVDs

Global

analysis

Subtypes of CVDs
MI 1
Stroke 2
AF 1

Gendera
Male 2
Female 2

1.18
(1.02,1.38)

1.34
(1.01,1.78)
1.35
(0.78,2.31)
1.06
(1.03,1.10)

1.09
(0.90,1.31)
1.54

(0.62,3.83)

Adjusted for mean lipid level

729

9.9

81.2

0.055

0.292

0.021

0.890

0.873

0.039

1.09
(1.02,1.17)

1.25
(0.93,1.69)
1.10
(0.93,1.30)
1.03
(1.00,1.07)

1.35
(0.67,2.72)
1.26
(0.72,2.22)

16

0.038
/ /
82.1 0.018
/ /
0.998
714 0.062
64.8  0.092/

0.011

1.16
(1.02,1.32)

1.22
(0.91,1.63)
147
(0.78,2.75)
1.10
(1.06,1.15)

1.24
(0.80,1.93)
1.51

(0.69,3.32)

0.701
/ /
79.5  0.027
/ /
0.917
410 0.193
77.5 0.035
0.019



p value p value p value
Characteristi Number Subg Number Subg Number Subg
SRR I SRR I SRR I
cs of studies of Data roup of Data roup of Data roup
. 95% CD) (%) Q test . 95% CD (%) Q test . 95% CI) (%) Q test
and Points diffe Points diffe Points diffe
populations rence rence rence
LDL-C-CV LDL-C-SD LDL-C-VIM
1.08 1.07 1.11
Yes 3 30 0273 4 59.9 0.058 3 00 0793
(1.00,1.17) (1.02,1.13) (1.07,1.15)
1.90 2.14 2.15
No 1 / 1 / 1 / /
(1.10,3.29) (1.26,3.62) (1.23,3.73)
Adjusted for lipid-lowering medication 0.136 0.008 0.094
1.28 1.30 1.54
Yes 3 6.9 0.098 3 0.5 0.034 2 68.1 0.077
(0.98,1.67) (0.97,1.72) (0.89,2.65)
1.06 1.04 1.10
No / 2 0.471 2 0.0 0.870
(1.02,1.10) (1.00,1.07) (1.06,1.15)

Note: The variables used for subgroup meta-analysis included: subtypes of CVDs, gender (male or female), whether adjusting for mean lipid level or not,

whether adjusting for lipid-lowering medication or not, whether adjusting for hypertension or not, whether adjusting for diabetes or not, whether adjusting

for BMI or not, and whether adjusting for smoking or not. All studies of LDL-C-CV, LDL-C-SD and LDL-C-VIM with CVDs were adjusted for hypertension,

diabetes, BMI and smoking (data not shown).

SRR, summary relative risk; CI, confidence interval; CVDs, cardiovascular diseases; LDL-C, low-density lipoprotein cholesterol; CV, coefficient of variation;

SD, standard deviation; VIM, variation independent of mean; MI, myocardial infarction; AF, atrial fibrillation; ®Two studies have explored the relationship

between LDL-C-CV, LDL-C-SD, LDL-C-VIM and CVDs in males and females.
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Table S7. Summary effects and 95% CI using random-effects subgroup meta-analysis for the associations of TG variability (top vs. bottom quartile) with
CVDs

Global . 1.04 5 1.05 . 1.02
analysis (0.98,1.11) (1.02,1.09) (0.95,1.09)
Subtypes of CVDs 0.070 0.236 0.433
1.21 1.28 0.89
MI 1 / / 1 / / 1 / /
(0.92,1.59) (0.92,1.79) (0.66,1.20)
0.92 1.08 0.92
Stroke 2 00 0849 2 6.6 0301 2 0.0  0.693
(0.78,1.09) (0.87,1.34) (0.78,1.08)
1.05 1.04 1.04
AF 1 / / 1 / / 1 / /
(1.02,1.09) (1.01,1.08) (1.01,1.08)
Gender? / / /
1.07 1.07 1.07
Male 1 / / 1 / / 1 / /
(1.03,1.11) (1.03,1.11) (1.02,1.11)
0.99 0.97 0.98
Female 1 / / 1 / / 1 / /
(0.92,1.06) (0.90,1.04) (0.91,1.04)
Adjusted for mean lipid level 0.784 0.309 0.410

18



p value p value p value
Characteristi Number Subg Number Subg Number Subg
SRR I SRR I SRR I
cs of studies of Data roup of Data roup of Data roup
. 95% CD) (%) Q test . 95% CD (%) Q test . 95% CI) (%) Q test
and Points diffe Points diffe Points diffe
populations rence rence rence
TG-CV TG-SD TG-VIM
1.04 1.05 1.01
Yes 3 230 0.273 4 0.426 3 259 0.259
(0.94,1.14) (1.02,1.09) (0.93,1.10)
0.97 1.42 0.83
No 1 / 1 / 1 / /
(0.57,1.67) (0.80,2.52) (0.49,1.41)
Adjusted for lipid-lowering medication 0.450 0.141 0.198
1.01 1.10 0.88
Yes 274 0.252 3 0.441 2 0.0 0.827
(0.84,1.22) (1.03,1.17) (0.68,1.14)
1.05 1.04 1.02
No / 2 0.905 2 403 0.196
(1.02,1.09) (1.01,1.08) (0.93,1.12)

Note: The variables used for subgroup meta-analysis included: study design, subtypes of CVDs, gender (male or female), whether adjusting for mean lipid

level or not, whether adjusting for lipid-lowering medication or not, whether adjusting for hypertension or not, whether adjusting for diabetes or not,

whether adjusting for BMI or not, and whether adjusting for smoking or not. All studies of TG-CV, TG-SD and TG-VIM with CVDs were adjusted for

hypertension, diabetes, BMI and smoking (data not shown).

SRR, summary relative risk; CI, confidence interval; CVDs, cardiovascular diseases; TG, triglycerides; CV, coefficient of variation; SD, standard deviation;

VIM, variation independent of mean; MI, myocardial infarction; AF, atrial fibrillation; 2One studies have explored the relationship between TG-CV, TG-SD,
TG-VIM and CVDs in males and females.
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Table S8. Summary effects and 95% CI using random-effects subgroup meta-analysis for the associations of TC variability (top vs. bottom quartile) with all-

cause mortality

Global 3 1.28
analysis (1.15,1.42)
Gendera
1.27
Male 2 0.0
(1.25,1.29)
1.08
Female 2 0.0
(1.05,1.11)
Adjusted for diabetes
1.30
Yes 2 76.5
(1.14,1.49)
1.21
No 1 /
(1.05,1.40)

Adjusted for lipid-lowering

medication

0.863

0.857

0.039

<0.00

0.603

0.603

1.32
(1.22,1.44)

1.26
(1.24,1.28)
1.08
(1.05,1.12)

1.36
(1.25,1.48)
1.22

(1.05,1.41)

20

425

0.187

3 1.18
(1.09,1.27)
/
1.26
1 /
(1.24,1.28)
1.08
1 /
(1.05,1.11)
0.263
1.35
2 0.0
(1.28,1.41)
1.22
1 /
(1.06,1.41)
0.263

/
/
/
0.205
0.357
/
0.205



p value p value p value
Characteristi Number Subg Number Subg Number Subg
SRR I SRR I? SRR I
cs of studies of Data roup of Data roup of Data roup
. 95% CD) (%) Q test . 95% CD (%) Q test . 95% CI) (%) Q test
and Points diffe Points diffe Points diffe
populations rence rence rence
TC-CV TC-SD TC-VIM
1.30 1.36 1.35
Yes 2 76.5 0.039 2 425 0.187 2 0 0357
(1.14,1.49) (1.25,1.48) (1.28,1.41)
1.21 1.22 1.22
No 1 / / /
(1.05,1.40) (1.05,1.41) (1.06,1.41)

Note: The variables used for subgroup meta-analysis included: subtypes of CVDs, gender (male or female), whether adjusting for mean lipid level or not,

whether adjusting for lipid-lowering medication or not, whether adjusting for hypertension or not, whether adjusting for diabetes or not, whether adjusting

for BMI or not, and whether adjusting for smoking or not. All studies of TC-CV, TC-SD, TC-VIM with all-cause mortality were adjusted for mean lipid level,

hypertension, BMI and smoking (data not shown).

SRR, summary relative risk; CI, confidence interval; TC, total cholesterol; TC-CV, coefficient of variation of TC; TC-SD, standard deviation of TC; TC-VIM,

variation independent of mean of TC; “Two studies have explored the relationships between TC-CV and all-cause mortality in males and females; One study

have explored the relationship of TC-SD and TC-VIM with all-cause mortality in males and females
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TC

Author(s) Year A Sotsacn N
TC-CV
Kim, etal. (2017) TC-CV MI i* 1.58(1.41,1.77) 16.89
Kim, etal. (2017) TC-CV Stroke :‘ 1.48(1.34, 1.64) 17.30
Kwon, et al. (201%) TC-CV HF ¢: 1.17(1.13,1.22 19.37
'
Lee, et al. (2019) TC-CV AF 0: 1.10 (1.06, 1.13) 19.55
Liu, et al. (2020) TC-CV MI --':— 1.16 (0.88, 1.52) 9.62
Wang, ct al. (2020} TC-CV Stroke *i 1.06 (0.90, 1.25) 14.34
Huang, etal. (2021) TC—CV Stroke E —— 383(2.03,7.25) 292
Overall (l-squared = 92.4%, p = 0.000) @ 1.29(1.15,1.45) 100.00
NOTE: Weights are from random cffects analysis i
TC-SD 71 25
Kim, et al. (2017) TC-SD Ml 1* 1.51 (1,34, 1.70) 16.81
'
Kim, et al. (2017) TC-SD Stroke :‘ 1.44(1.30, 1.60) 17.47
Kwon, et al. (2019) TC-SD HF 0‘ 1.18(1.13,1.23) 20.15
Lee, etal. (2019) TC-SD AF |01 1.09(1.06, 1.13) 2035
'
Liu, et al. (2020) TC-SD MI —|0:— 1.14 (0.86, 1.51) 8.73
Wang, ct al. (2020} TC-SD Stroke L% 1.14 (0.97, 1.34) 14.07
Huang, et al. (2021) TC-SD Stroke i —— 4.43(2.29, 8.56) 243
Overall (I-squared = 90.7%, p = 0.000) O 1.28(1.15, 1.43) 100.00
NOTE: Weights are from random cffects analysis i
TC-VIM ‘7 1 | 2!5
Kim, et al. (2017) TC-VIM MI i-’- 1.54(1.38,1.72) 17.00
Kim, et al. (2017) TC-VIM Stroke %0- 1.37(1.24,1.52) 17.43
Kwon, et al. (2019} TC-VIM HF 0‘ 1.17(1.12,1.22) 19.90
Lee, et al. (2019) TC-VIM AF '1 1.08 (1.04,1.12) 20.11
'
Liu, et al. (2020) TC-VIM MI --0:— 1.18 (0.89, 1.56) 8.91
Wang, et al. (2020) TC=VIM Stroke -hi 1.08 (0.92, 1.27) 14.03
i
Huang, etal. (2021) TC-VIM Stroke % —— 387(2.04,7.32) 2.6l
Overall (I-squared = 91.1%, p = 0.000) O 126 (1.13, 1.41) 100.00
i
NOTE: Weights are from random effects analysis i
TC-Other ‘7 1 | 2!5
Kreger, et al. (1994) TC-RMSE CHD -:0- 1.28 (1.08, 1.52) 23.30
Kalani, et al. (2020} TC-SDR Stroke i 1.01 (0.98. 1.04} 27.40
Liu, et al. (2020) TC-ARV M1 -.— 1.24 (0,93, 1.66) 18.06
Wang, et al, (2020) TC-ARV Stroke -*j 1,12 (0,95, 1.33) 2341
Huang, et al. (2021) TC-ASY Stroke i —— 417 (2.21,7.87) 7.82
Overall (I-squared — 86.4%, p — 0.000) ® 1.27 (1.03, 1.56} 100,00
NOTE: Weights are frem random effects analysis §
T - T
ol ] 2.5



Figure S1. Forest plots of standardized RRs for different types and metrics of TC variability
(top vs. bottom quartile) with CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; CI, confidence interval, TC, total
cholesterol; TC-CV, coefficient of variation of TC; TC-SD, standard deviation of TC; TC-VIM,,
variation independent of mean of TC; TC-Other included average real variability of TC (TC-
ARYV), standard deviation of the residuals of TC (TC-SDR) and root mean square error of TC
(TC-RMSE); MI, myocardial infarction; AF, atrial fibrillation; HF, heart failure; CHD, coronary
heart disease.
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HDL-C

Author(s) Year LV Subtype Povled RR Weight
HDL-C-CV metrics of CVDs (95% Cn (%)
I
Lee, et al. (2019) HDL-C-CV  AF hd 1.06 (1.03, 1.10) 28.82
Han, et al. (2020) HDL-C-CV  MI + 113 (1,10, 1.16) 31.55
Han, et al. (2020) HDL-C—CV  Siroke + 1.11(1.09, 1.14) 33.09
1
Liu, etal. (2020) HDL-C-CV  MI i—'— 1.56 (1.17,2.08) 1.59
'
'
Wang, ct al, (2020) HDL-C—CV  Stroke - 118 (100, 1.39) 4.48
'
'
Huang, ct al. (2021) HDL-C-CV  Stroke ——E—’— 1.39 (0.81, 2.38) 0.47
'
Overall (T-squared = 67.2%, p = 0.009) o 1.11 (107, 1.15) 100.00
'
NOTE: Weights are from random effects analysis E
* T
HDL-C-SD 1 2.5
i
Lee, ctal. (2019) IIDL C SD AF . 1.06 (1.02, 1.10) 47.06
i
Liu, ct al. (2020) HDL-C-SI> Ml —— 1.46 (1.08, 1.97) 16.59
i
Wang, ct al. (2020} 1IDL C SD Stroke = 1.21(1.03, 1.43) 30.39
i
Huang, ct al. (2021) HDL-C-SI> Strokc ——F’—) 1.42 (0.80, 2.52) 5.96
Overall (1-squared = 60.1%, p —0.057) ® 1.18(1.02, 1.38) 100.00
i
NOTLE: Weights are from random effects analysis i
'
’ T
HDL-C-VIM 1 25
|
Lee, et al. (2019) HDL-C-VIM  AF . 1.07 (1.03, 1.11) 26.35
1
Han, et al, (2020) HDL-C-VIM  MI . 1.26(1.23, 1.30) 26.96
|
Han, et al. (2020) HDL-C—VIM  Stroke * 1.14(1.12, 1.17) 27.33
i
Liu, et al. (2020) HDL-C-VIM  MI —i—'— 1.36 (1.02, 1.82) 551
i
Wang, et al. (2020) HDL-C-VIM  Stroke —— 1.21(1.03, 1.43) 12.00
\
Huang, etal. (2021) HDL-C-VIM  Stroke -—E—'— 1.62 (0.94,2.77) 1.85
Overall ([—squared = 91.6%, p = 0.000) @ 1.18(1.09, 1.27) 100.00
i
NOTE: Weights are from random effects analysis E
* T
HDL-C-Other 1 2,5
[
Han, et al. (2020) HDL-C-ARV Ml - 1.05 (1.02, 1.08) 38.78
1
Han, et al. (2020) HDL-C-ARV  Stroke * 1.08 (1.06, 1.11) 59.64
Liu, et al. (2020) HDL-C-ARV  MI —-%-0— 1.17 (0.87, 1.57) 0.37
Wang, et al. (2020) HDL-C-ARV  Stroke —-:0— 1.08 (091, 1.28) 1.09
i
Huang, et al. (2021) HDL-C-ASV  Stroke —'%—0— 1.33(0.79,2.24) 0.12
Overall (I-squared = 0.0%, p=0.501) e 1.07(1.05, 1.09) 100.00

NOTE: Weights are from random effects analysis
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Figure S2. Forest plots of standardized RRs for different types and metrics of HDL-C
variability (top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; CI, confidence interval; HDL-C, high-
density lipoprotein cholesterol; HDL-C-CV, coefficient of variation of HDL-C; HDL-C-SD,
standard deviation of HDL-C; HDL-C-VIM, variation independent of mean of HDL-C; HDL-
C-Other included average real variability of HDL-C (HDL-C-ARV); MI, myocardial infarction;
AF, atrial fibrillation.
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LDL-C

G meres VD oy e
Lec, etal. (2019) LDL-C-CV AF 0j 1.06 (1.02, 1.10) 48.42
Liu, ctal. (2020 LDL-C-CV Ml —;—0— 134 (1.01, 1.78) 16.86
Wang, ct al. (2020) LDL-C-CV Stroke —’j— 1.08 (0.91, 1.29) 28.71
Huang, et al. (2021) LDL-C-CV Stroke ‘i—*— 1.90(1.10, 3.29) 6.01
Overall (I-squared = 56.3%, p=0.076) @ 1.15 (0.99, 1.33) 100.00
NOTE: Weights arc from random cffccts analysis E
LDL-C-SD i 25
Lee, et al. (2019} LDL-C-SD  AF 0? 1.03 (1.00, 1.07) 40.49
Liu, et al. (2020) LDL-C-SD MI --;—0— 1.25(0.93, 1.69) 5.05
Wang, et al. (2020) LDL-C—-SD Stroke —i’— 1.10(0.93, 1.30) 12.87
Wan, et al. (2020) LDL-C-SD CVD I' 1.10(1.06, 1.14) 39.83
Huang, et al. (2021) LDL-C-SD Stroke E —— 2.14(1.26.3.62) 1.76
Overall (I-squared = 71.9%, p = 0.007) @ 1.09(1.02, 1.17) 100.00
NOTE: Weights are [rom random effects analysis E
LDL-C-VIM T s
Lee, et al. (2019) LDL-C-VIM  AF 05 1.10 (1.06, 1.15) 52.05
Liu, et al. (2020) LDL-C-VIM MI -—E'— 122 (0.91, 1.63) 14.50
Wang, et al. (2020) LDL-C-VIM Stroke -Oi— 1.12 (0.95, 1.33) 28.44
Huang, ¢t al, (2021) LDL-C-VIM Stroke ;—0— 2,15 (1.23,3.73) 5.01
Overall (1-squarcd = 49.7%, p=0.114) @ 116 (1.02, 1.32) 100.00
NOTE: Weights are from random cffects analysis E

LDL-C-Other L s
Liu, et al, (2020) LDL-C-ARY MI —05— 1.38 (1,02, 1.87) 35,09
Wang, et al. (2020) LDL-C-ARV  Stroke -+ i 1.02 (0.86, 1.21) 39.11
Huang, et al. (2021) LDL-C-ASV Stroke ; ——— 281 (1.61,4.92) 2580
Overall (I-squared = 84.8%, p = 0.001) <® 1.47 (0.93,2.34) 100.00

NOTE: Weights are from random effects analysis




Figure S3. Forest plots of standardized RRs for different types and metrics of LDL-C
variability (top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; CI, confidence interval; LDL-C, low-
density lipoprotein cholesterol; LDL-C-CV, coefficient of variation of LDL-C; LDL-C-SD,
standard deviation of LDL-C; LDL-C-VIM, variation independent of mean of LDL-C; LDL-C-
Other included average real variability of LDL-C (LDL-C-ARV); MI, myocardial infarction; AF,
atrial fibrillation.
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TG

o eI s o e
TG-CV :
Lee, et al, (2019) TG-CV AF I‘ 1.05 (1.02, 1.09) 82,94
Liu, et al. (2020) TG-CV MI —45—0— 1.21(0.92, 1.59) 4.74
Wang, ct al. (2020) TG-CV Stroke —0--5- (.92 (0.77, 1.09) 11.06
Huang, et al. (2021) TG-CV Stroke —o*— 0.97 (0.57, 1.67) 1.26
Overall (I-squared = 9.7%, p = 0.344) D 1.04 (098, 1.11) 100.00
NOTE: Weights are from random cffects analysis E
TG-SD 7 : 25
Lee, etal. (2019) TG-S3D AF 0 1.04 (1.01, 1.08) 76.17
Liu, et al. {2020) TG-SD MI —5—0— 1.28(0.92, 1.79) 0.77
Wang, et al. (2020} TG-SD Stroke —0:— 1.03 (0.84, 1.26) 2.08
|
Wan, et al. (2020) TG-8D CvD = 1.09(1.02, 1.16) 20.72
Huang, et al. (2021) TG-SD Stroke —-;—0—) 1.42 (0.80, 2.52) 0.26
Overall (I-squared = 0.0%, p = 0,431} ° 1.05 (1,02, 1.09) 100.00
i
NOTE: Weights are from random effects analysis i
TG-VIM T 25
I
Lec, ctal. (2019) TG-VIM AF hd 1.04 (1.01, 1.08) 81.44
Liu, et al. (2020) TG-VIM MI — (.89 (0.66, 1.20) 4.51
Wang, ct al. (2020) TG-VIM Stroke —_— 0.93 (0.78, 1.10) 12,54
Huang, ctal. (2021) TG VIM Stroke —_— 0.83 (0.49, 1.41) 1.51
Overall (I-squared =11.2%, p=10337) > 1.02 (0.95,1.09) 100.00
NOTE: Weights are from random effects analysis E
TG-Other T | 25
Liu, et al. (2020) TG-ARV MI ——é—‘— 1.30(0.93, 1.82) 24.03
Wang, et al. (2020} TG-ARV Stroke —.— 1.05 (0,86, 1.28) 6%.50
Tuang, et al. (2021) TG-ASV Stroke —é—‘— 1.38(0.76, 2.53) 7.47
Overall (I-squared = 0.0%, p = 0.444) ® 1.13 (0.96, 1.33) 100.00
NOTE: Weights are from random effects analysis i
T : T
ol 1 2.5



Figure S4. Forest plots of standardized RRs for different types and metrics of TG variability
(top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; CI, confidence interval; TG,
triglycerides; TG-CV, coefficient of variation of TG; TG-SD, standard deviation of TG; TG-VIM,
variation independent of mean of TG; TG-Other included average real variability of TG (TG-
ARV); MI, myocardial infarction; AF, atrial fibrillation.
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Lipid Variability = Number of Pooled RR 12,%  Pvalue

data points (95% Ch for Q test

TC

TC-CV 6 1.25 (1.12,1.40) —_— 923 <0.001

TC-SD 6 1.24 (1.13,1.37) _— 89.8 <0.001

TC-VIM 6 1.23(1.11,1.36) —_— 90.7 <0.001

TC—Other 4 1.13 (0.98,1.29) _— 71.4 0.015
HDL-C

HDL-C-CV 5 1.11 (1.07,1.15) — 72.6 0.006

HDL-C-SD 3 1.17 (1.00,1.38) _— 69.6 0.037

HDL-C-VIM 5 1.17 (1.09,1.26) R 93.1 <0.001

HDL-C-Other 4 1.07 (1.05,1.09) - 0.0 0.449
LDL-C

LDL-C-CV 3 1.08 (1.00,1.17) —_— 23.0 0.273

LDL-C-SD 3 1.04 (1.00,1.08) —— 1.4 0.363

LDL-C-VIM 3 1.11 (1.07,1.15) — 0.0 0.793

LDL-C—Other 2 1.15 (0.86,1.55) 65.5 0.089
TG

TG-CV 3 1.04 (0.94,1.14) —_— 38.4 0.197

TG-SD 3 1.04 (1.01,1.08) — 0.0 0.482

TG-VIM 3 1.01 (0.93,1.10) —_— 259 0.259

TG—Other 2 1.12 (0.92,1.35) I i | 13.1 0.283

0.80 1.0 1.5
Pooled RR (95%C1)

Figure S5. Sensitivity analysis of standardized RRs for different types and metrics of LV (top
vs. bottom quartile) and CVDs with excluding the articles counted on patients with

hypertension or diabetes

Notes: LV, lipid variability; CVDs, cardiovascular diseases; TC, total cholesterol; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TG, triglycerides;
CV, coefficient of variation; SD, standard deviation; VIM, variation independent of mean; TC-
Other included average real variability of TC (TC-ARYV), standard deviation of the residuals of
TC (TC-SDR) and root mean square error of TC (TC-RMSE); HDL-C-Other included average
real variability of HDL-C (HDL-C-ARV); LDL-C-Other included average real variability of
LDL-C (LDL-C-ARV); TG-Other included average real variability of TG (TG-ARV).
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TC

Authors (Year) LV metrics Poo})ed ]?R W’::)ight
TC-CV (95% CI) (%)
Kim et al (2017) TC-CV ? —— 1.38 (1.30, 1.46) 43.64
Zhu et al (2019) TC-CV —0—5— 1.21 (1,05, 1.40) 25.87
Liu et al (2020) TC-CV —+ 1.20(1.07, 1.35) 30.49
Overall (I-squared = 67.0%, p = 0.048) <> 1.28 (1.15,1.42) 100.00
NOTE: Weights are from random effects analysis E
TC-SD ! | 16
Kim et al (2017} TC-SD ;—*— 1.40(1.32, 1.48) 49.67
Zhu et al (2019) TC-SD —‘—é— 1.22 (1.03, 1.41) 22.20
Liu et al (2020) TC-SD —o— 1.28 (1.13, 1.44) 28.14
Overall (I-squared = 51.0%, p = 0.130) @ 1.32(1.22,1.44) 100.00
NOTE: Weights are from random effects analysis E
TC-VIM 1 | 1!6
Kim et al (2017) TC-VIM —-—o— 1.36 (1.29, 1.44) 63.68
Zhu et al (2019) TC-VIM —’—é— 1.22 (1.06, 1.41) 15.01
Liu et al (2020) TC-VIM —0-;— 1.28 (1.14, 1.44) 21.32
Overall (I-squared = 18.4%, p = 0.294) @ 1.32 (1.25, 1.40) 100.00
NOTE: Weights are from random effects analysis E
TC-Other | ' 16
Kreger et al (1994) TC-RMSE —0-%— 1.26 (1.12, 1.41) 36.84
Zhuet al (2019) TC-ASY —;—H 1.41 (1.24, 1.61) 28.46
Liu et al (2020) TC-ARV —‘E— 1.26 (1.12, 1.42) 34.70
Overall (I-squared = 1.1%, p = 0.364) <> 1.30 (1.21, 1.40) 100.00

NOTE: Weights are from random eflects analysis
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Figure S6. Forest plots of standardized RRs for different types and metrics of TC variability

(top vs. bottom quartile) and all-cause mortality

Notes: LV, lipid variability; RR, relative risk; CI, confidence interval; TC, total cholesterol; TC-
CV, coefficient of variation of TC; TC-SD, standard deviation of TC; TC-VIM, variation
independent of mean of TC; TC-Other included average real variability of TC (TC-ARV),
average successive variability of TC (TC-ASV) and root mean square error of TC (TC-RMSE).
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HDL-C

Authors(Year) LV metrics ng:;d(l}IR \Ne;ght
HDL-C-CV . (5% €D %)
Han et al (2020) HDL-C-CV hd 1.29(1.27, 1.31) 98.19
Liu et al (2020) HDL-C-CV —’—;— 1.22(1.09, 1.37) 1.81
Overall {I-squarcd = 0.0%, p = 0.343) @ 1.29 (127, 1.31) 100.00
NOTE: Weights are from random effects analysis i
HDL-C-VIM ,'g | 16
Han ct al (2020) HDL-C-VIM - 1.25(1.23,1.28) 97.10
Liu et al {2020) HDL-C-VIM —O—é— 1.21(1.08, 1.36) 2.90
Overall (I-squared = 0.0%, p = 0.586) @ 1.25(1.22,1.27) 100.00
NOTE: Weights are from random cftects analysis i
T * T
HDL-C-Other 8 1 1.6
Han et al (2020) HDL-C-ARV - 1.25(1.23,1.27) 98.32
Liu et al (2020) HDL-C-ARY —‘-é— 122{1.08, 1.38) 1.68
Overall (I-squared = 0.0%, p = 0.700) @ 1.25(1.23,1.27) 100.00
1
NOTE: Weights are from random effects analysis i
T ! T
8 1 1.6

Figure S7. Forest plots of standardized RRs for different types and metrics of HDL-C

variability (top vs. bottom quartile) and all-cause mortality

Notes: LV, lipid variability; RR, relative risk; CI, confidence interval; HDL-C, high-density
lipoprotein cholesterol; HDL-C-CV, coefficient of variation of HDL-C; HDL-C-SD, standard
deviation of HDL-C; HDL-C-VIM, variation independent of mean of HDL-C; HDL-C-Other
included average real variability of HDL-C (HDL-C-ARYV).
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Lipid Variability = Number of Pooled RR 12, % P value

data points (95% CI) for Q test

TC

TC-CV 3 1.28 (1.15,1.42) —_— 67.0 0.048

TC-SD 3 1.32(1.22,1.44) —_— 51.0 0.130

TC-VIM 3 1.32 (1.25,1.40) — 18.4 0.294

TC—Other 3 1.30(1.21,1.40) — 1.1 0.364
HDL-C

HDL-C-CV 2 1.29 (1.27,1.31) - 0.0 0.343

HDL-C-SD 1 1.24 (1.09,1.41) —— 1000 -

HDL-C-VIM 2 1.25 (1.22,1.27) - 0.0 0.586

HDL-C—Other 2 1.25(1.23,1.27) - 0.0 0.700
LDL-C

LDL-C-CV 1 1.19 (1.04,1.36) —_— 100.0 =

LDL-C-SD 1 1.10 (0.97,1.24) —_— 100.0 -

LDL-C-VIM 1 1.11(0.98,1.26) — 100.0 =

LDL—-C—Other 1 1.05 (0.93,1.19) —_— 100.0 -
TG

TG—CV 1 1.05 (0.80,1.38) 100.0 =

TG-SD 1 1.03 (0.92,1.15) —_— 100.0 -

TG—VIM 1 1.02 (0.90,1.15) e L a— 100.0 -

TG—Other 1 1.01 (0.87,1.18) ‘ —l-— | 100.0 -

0.70 1.0 L.5
Pooled RR (95%C1)

Figure S8. Sensitivity analysis of standardized RRs for different types and metrics of LV (top
vs. bottom quartile) and all-cause mortality with excluding the articles counted on patients

with hypertension or diabetes

Notes: LV, lipid variability; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol;
LDL-C, low-density lipoprotein cholesterol; TG, triglycerides; CV, coefficient of variation; SD,
standard deviation; VIM, variation independent of mean; TC-Other included average real
variability of TC (TC-ARV), average successive variability of TC (TC-ASV) and root mean
square error of TC (TC-RMSE); HDL-C-Other included average real variability of HDL-C
(HDL-C-ARYV); LDL-C-Other included average real variability of LDL-C (LDL-C-ARV); TG-
Other included average real variability of TG (TG-ARV).
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Figure S9. Funnel plots of standardized RRs for different types and metrics of TC variability

(top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; TC, total cholesterol; (a) TC-CV,
coefficient of variation of TC; (b) TC-SD, standard deviation of TC; (c¢) TC-VIM, variation
independent of mean of TC; (d) TC-Other included average real variability of TC (TC-ARV),
standard deviation of the residuals of TC (TC-SDR) and root mean square error of TC (TC-
RMSE).
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Figure 510. Funnel plots of standardized RRs for different types and metrics of HDL-C

variability (top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; HDL-C, high-density lipoprotein
cholesterol; (a) HDL-C-CV, coefficient of variation of HDL-C; (b) HDL-C-SD, standard
deviation of HDL-C; (c) HDL-C-VIM, variation independent of mean of HDL-C; (d) HDL-C-
Other included average real variability of HDL-C (HDL-C-ARV).
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Figure S11. Funnel plots of standardized RRs for different types and metrics of LDL-C
variability (top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; LDL-C, low-density lipoprotein
cholesterol; (a) LDL-C-CV, coefficient of variation of LDL-C; (b) LDL-C-SD, standard deviation
of LDL-C; (c) LDL-C-VIM, variation independent of mean of LDL-C; (d) LDL-C-Other included
average real variability of LDL-C (LDL-C-ARV).
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Figure S12. Funnel plots of standardized RRs for different types and metrics of TG variability
(top vs. bottom quartile) and CVDs

Notes: CVDs, cardiovascular diseases; RR, relative risk; TG, triglycerides; (a) TG-CV, coefficient
of variation of TG; (b) TG-SD, standard deviation of TG; (c) TG-VIM, variation independent of
mean of TG; (d) TG-Other included average real variability of TG (TG-ARV).
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Figure S13. Funnel plots of standardized RRs for different types and metrics of TC variability
(top vs. bottom quartile) and all-cause mortality

Notes: CVDs, cardiovascular diseases; RR, relative risk; TC, total cholesterol; (a) TC-CV,
coefficient of variation of TC; (b) TC-SD, standard deviation of TC; (c¢) TC-VIM, variation
independent of mean of TC; (d) TC-Other included average real variability of TC (TC-ARV),
average successive variability of TC (TC-ASV) and root mean square error of TC (TC-RMSE).
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