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ABSTRACT Obijective: To explore the association between atherogenic index of plasma (AIP) and the
risk of hypertension, and to clarify the application value of AIP as a risk predictor for hypertension.
Methods: The subjects were derived from a prospective cohort population established using a multi-stage
stratified cluster sampling method. Based on the AIP quartiles, the included subjects were divided into four
groups (Q1 group, Q2 group, Q3 group, and Q4 group). The association between AIP and the risk of
hypertension was explored using the Cox regression model, and subgroup analysis and interaction tests were
employed to assess gender and age differences in this association. Results: A total of 2 532 subjects were
included in this study (632 in Q1 group, 634 in Q2 group, 633 in Q3 group, and 633 in Q4 group). The
median follow-up time was 4.69 years, and 1 587 subjects eventually developed hypertension (the
incidence rate was 62.68% ). Compared with Q1l, Q2, and Q3 groups, the male proportion in Q4 group
was 35.70%, and a smoking proportion was 36.90% ; the body mass index (BMI) and fasting plasma
glucose (FPG) levels (P<C0.001). Based on a cohort study and multiple factor Cox regression model
analysis, compared with Q1 group, the risk of hypertension in Q4 groups was increased by 24% [hazard
ratio(HR) =1. 24, 95% confidence interval (CI)=1.07—1.44, P=0.004]. The interaction test results
and subgroup analysis showed that there was an interaction between age and gender and AIP (P<<0.05); in
the female population (HR=1.42, 95%CI=1.16—1.73, P=0.001) and< 60 year old population (HR=
1.31, 95%CI=1.11—1.54, P=0.001) , high AIP was a risk factor for developing hypertension.
Conclusion: An elevated AIP is associated with a higher risk of hypertension, particularly in the female and
<60 year old populations where a higher AIP is closely related to the occurrence of hypertension.
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37 726 subjects were obtained from cohort population in Inner Mongolia

4

Individuals without hypertension at baseline (9 867 cases)

k4

Exclusion criteria:
(D There are cardiovascular and cerebrovascular diseases
(3793 cases)

|:> @ Take antihypertensive drugs and lipid-lowering drugs

(2 734 cases)
@ Participants who lack blood lipid profile and other

laboratory test results or lost follow-up data(808 cases)

2 532 subjects were included in the longitudinal study

[ According to AIP quartile(QlfQél)]

ATP(Q1 group)
(<<—0.18)
(n=632)

ATP(Q2 group)
(—0.18—0.02)
(n=634)

(n=633)

ATIP(Q3 group)
(0.02—0.25)

ATP(Q4 group)
(=0.25)
(n=633)

AIP: Atherogenic index of plasma.
B 1 ATP 5 i B 2 A XU SR IR B BA S 5 iR =

Fig. 1 Schematic diagram of cohort study design on association between AIP and risk of hypertension
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Tab.1 Baseline characteristics of 2 532 subjects

AIP quartile array

Variable - - - - X P
Q1 (<<—0.18) Q2 (—0.18—10.02) Q3(0.02—0.25) Q4 (=0.25)
Number of people 632 634 633 633
Gender[n(%)]
Male 185(19.96) 186(20.06) 225(24.27) 331(35.71)
96.49 <20.001
Female 447(27.85) 448(27.91) 408(25.42) 302(18.82)
Agelyear) [n(%)]
<260 524(25.47) 504(24.50) 509(24.75) 520(25.28)
3.05 0.383
=60 108(22.74) 130(27.37) 124(26.10) 113(23.79)
Smoking [7(%)]
Yes 122(18.07) 140(20.74) 164(24.30) 249(36.89)
76.49 <20.001
No 510(27.46) 494(26.60) 469(25.26) 384(20.68)
Drinking [2(%)]
Yes 54(34.18) 28(17.72) 26(16.45) 50(31.65)
17.24 <20.001
No 578(24.35) 606(25.52) 607(25.57) 583(24.56)
Family history of illness [2(%)]
Yes 568(26.87) 530(25.07) 516(24.41) 500(23.65) 29.78 <20.001
No 64(15.31) 104(24.88) 117(27.99) 133(31.82)
BMI[2(%)]
<24 kg'm * 432(38.71) 300(26.88) 228(20.43) 156(13.98)
, 267.47 <20.001
=24 kg m * 200(14.12) 334(23.59) 405(28.60) 477(33.69)

22 AIPS5FLERXARBMERRE RIE
AIP Ui %, A HAMEER, 5 Q14 i,

Q4 41 WF 78 6F G2 /5 10 R & 9w RURS: 38 m 299 [ XUBS:
It (hazard ratio, HR) =1.29, 95% & {& X [A]
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Tab.2 Baseline characteristics of 2 532 subjects (a=*£s)
AIP quartile array
Variable F P
Q1 (<<—0.18) Q2(—0.18—0.02) Q3(0.02—0.25) Q4 (=0.25)

Number of people 632 634 633 633

TC[('B/(mmol'Lil)] 4.64+1.20 4.78+1.28 4.90+1.49 4.67+1.35 10.66 0.014
FPG[(‘B/(mmol-If')} 5.7441.20 5.92+1.30 6.15+1.63 6.38+1.76 101.90 <20.001
LDL—C[C,;/(mmoPLi])J 2.634+1.04 2.89+1.15 3.05+1.28 2.81+1.25 13.18 <20.001

TC:Total cholesterol.

(confidence interval, CI)=1.11~1.50, P=0.001];
PE AR WS FTME B S B9 HR R 1. 24 (95%CI=1. 07~
1.45, P=0.006) ; #F— & 5 8 0 J01 R0 5 8y
HR & 1.22 (95%CI=1.04~1.44, P=0.015) ;

TELLERRE F, XFFPG. LDL-c FIK W% &£ 3478
IS M FE HR A 1.24 (95%Cl=1.07~1. 44,
P=0.004), W3,

#£3 AHBEX R AIP 55 MK &R R Cox B IR 4347

Tab.3 Cox regression model analysis of AIP and hypertension risk of subjects in four groups

ATP Unadjusted Model 1 Model 2 Model 3
Quartile array HR (95%CI) P HR (95%CI) P HR (95%CI) P HR (95%CT) P
Q1(<<—0.18) 1.00 1.00 1.00 1.00
Q2(—0.18—0.02) 1.12(0.97—1.30) 0.124 1.10(0.95—1.27) 0.216  1.09(0.94—1.27)  0.251  1.09(0.94—1.25)  0.260
Q3(0.02—0.25) 1.30(1.13—1.51)  <<0.001 1.27(1.10—1.47) 0.001  1.27(1.09—1.47)  0.002  1.25(1.08—1.44)  0.002
Q4 (>0.25) 1.29(1.11—1.50) 0.001 1.24(1.07—1.45) 0.006  1.22(1.04—1.44) 0.015  1.24(1.07—1.44)  0.004

Model 1:Age, gender;Model 2: Age, gender, smoking,drinking; Model 3: Age, gender, smoking,drinking, FPG, LDL-c, family history.

2.3 AIPS5FH e EE AR LB M5 H
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3 3
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R4 AIP R MR R A KR 2 B R # Cox [0 JF R W 4H 53 47
Tab.4 Subgroup analysis of relationship between AIP and hypertension risk with Cox regression model

Unadjusted Adjusted”
Group ATP
(95%CI) p HR(95%CI) P
Gender
Male
Q1 (<<—0.18) 1.00 1.00
Q2 (—0.18—0.02) 1.01(0.80—1.30) 0.909 0.99(0.77—1.28) 0.944
3(0.02—0.25) 1.06(0.83—1.34) 0.656 1.05(0.83—1.34) 0.673
4 (= 0.98(0.79—1.22) 0.876 1.03(0.82—1.29) 0.801
Female
1(<<—=0.18) 1.00 1.00
Q2 (—0.18—0.02) 1.18(1.00—1.41) 0.056 1.13(0.95—1.34) 0.168
Q3(0.02—0.25) 1.43(1.21—1.71) <<0.001 1.33(1.12—1.60) 0.001
Q4 (=0.25) 1.56(1.29—1.88) <<0.001 1.42(1.16—1.73) 0.001
Age(year)
<60
1(<<—0.18) 1.00 1.00
2(—0.18—0.02) 1.14(0.97—1.34) 0.100 1.12(0.95—1.31) 0.181
3(0.02—0.25) 1.37(1.17—1.60) <20.001 1.31(1.11—1.54) 0.001
4(=0.25) 1.39(1.20—1.63) <20.001 1.31(1.11—1.54) 0.001
=60
1(<<—0.18) 1.00 1.00
Q2 (—0.18—0.02) 0.96(0.71—1.29) 0.767 0.93(0.68—1.26) 0.622
Q3(0.02—0.25) 1.07(0.78—1.45) 0.689 1.04(0.76 —1.43) 0.819
Q4 (=0.25) 1.03(0.75—1.42) 0.845 0.99(0.71—1.39) 0.971

a: The adjustment factors were age, gender, smoking, drinking, FPG, LDIL-c and family history.
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