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[ Abstract] Objective To investigate the correlation between carotid plaque ( CP) and age-related decline of renal function in
healthy individuals. Methods A retrospective cohort study was conducted on 449 subjects who visited Department of Geriatrics or took
physical examination in Physical Examination Center in Huashan Hospital Affiliated to Fudan University from January 2016 to January
2019. Their clinical data, including CP, renal function, blood pressure, and blood glucose and lipids were collected at baseline, and
CP and renal function were detected regularly during the follow-up, which was completed in June 2023. According to their age at base-
line, they were divided into a young group (<60 years, n=286) and an elderly group ( =60 years, n=163). Subjects were divided
into CP group (n=153) and non-CP group (n=296) according to whether CP was present at the time of enrollment. Based on the
changes in CP at baseline and follow-up, they were assigned into four groups: Group 1 (without CP at baseline or follow-up, n=244) ,
Group 2 (without CP at baseline but newly developed at follow-up, n=52), Group 3 (with CP at baseline but disappeared CP at follow-up,
n=26) and Group 4 (with CP both at baseline and follow-up, n=127). SPSS statistics 26. 0 was used for data analysis. Depending on data
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type, student’s ¢ test, one-way analysis of variance, Mann-Whitney U test or Chi-square test was used for intergroup comparison.
Logistic regression model was employed to identify the influencing factors for CP. Results The elderly group had significantly higher
incidence of CP (53.4% vs 25.2%) , increased systolic blood pressure (SBP), and elevated levels of cholesterol (CHO) , triglyceride
(TG) , low-density lipoprotein cholesterol (LDL-C), uric acid (UA) and glycosylated hemoglobin Alc (HbAlc) , but lower hemoglobin
(Hb) level and decreased estimated glomerular filtration rate at baseline (baseline-eGFR), when compared with the young group (P<
0.05). Advanced age, increased SBP, higher levels of CHO, TG, LDL-C and UA, but lower high-density lipoprotein-cholesterol
(HDL-C) level and baseline-eGFR were observed in the participants with CP at baseline than those without CP ( P<0.05). At the end
of follow-up, 52 participants developed new plaques (11.6%) and 26 had plaque disappeared (5.6% ). Compared with Group 1,
baseline-eGFR was lower, its annual decline was increased, older age, higher SBP, and elevated CHO, TG, LDL-C, UA and HbAlc
levels were observed in Group 2 (P<0.05). Similarly, lower baseline-eGFR level, obvious increase of annual decline of eGFR, older
age, higher SBP, and raised CHO, LDL-C and UA were found in Group 4 when compared with Group 3 (P<0.05). Multivariate
logistic regression analysis showed that age (OR=5.098,95%CI 1. 125-8.718; P<0.001) ,SBP (OR=1.986, 95%CI 1.019-3.289;
P<0.001) ,CHO (OR=1.804, 95%CI 1.109-4.597; P=0.018), LDL-C (OR=1.814, 95%CI 1.010-1.964; P=0.031), baseline-
eGFR (OR=0.974, 95% CI 0.907-0.985; P<0.001) and the annual decline of eGFR ( OR = 1.228, 95%CI 1.014-1.572;
P=0.016) were independent risk factors for CP. Conclusion There is an age-related decline in renal function in healthy adults, and
eGFR and its annual decline are independent risk factor for CP. In the process of aging, besides active control for blood pressure and
blood lipids, regular monitoring of renal function is helpful to prevent the occurrence and development of atherosclerosis.
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DBP) . IfiL £ & H ( hemoglobin, Hb) . H & H ( albumin,
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®1 FRASZFHBELHABUER

Table 1 Comparison of baseline data between young group and elderly group
Item Young group(n=286) Elderly group(n=163) P value
Male[ n(%) ] 203(71.0) 106(65.0) <0.001
Physical examination( x+s)
BMI(kg/mz) 24.21+4.53 24.02+3. 46 0.471
SBP (mmHg) 130.23+13.29 138.25+15.36 <0.001
DBP ( mmHg) 78.25+9.43 80.57+10. 65 0.162
Laboratory examination[ M(Q,, Q5) ]
Hb(g/L) 152.01(145.12,161. 24) 146. 15(136. 35,157.67) 0.032
Alb(g/L) 47.46(46.29,49.13) 46.24(44.09,47.36) 0.371
CHO( mmol/L) 4.91(4.32,5.48) 5.21(4.33,5.84) 0.034
TG (mmol/L) 1.44(0.94,2.24) 1.61(0.89,2.31) <0.001
HDL-C( mmol/L) 1.50(1.31,1.90) 1.42(1.21,1.92) 0.391
LDL-C( mmol/L) 2.91(2.43,3.58) 3.22(21.5,3.92) 0. 005
UA( pmol/L) 0.37(0.31,0.42) 0.47(0.30,0.52) <0.001
FBG ( mmol/L) 5.41(5.06,6.82) 5.52(5.17,6.92) 0.282
HbAlc(% ) 5.71(5.31,6.54) 5.94(5.71,6.82) 0.018
Baseline-eGFR[ ml/(min + 1.73 m?) , M(Q,, 05) ] 95.94(80.62,101.87) 87.46(74.82,96.47) <0.001
Carotid plaque[ n( %) | 72(25.2) 81(53.4) <0.001

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; Hb: hemoglobin; Alb: albumin; CHO: cholesterol; TG: triglyceride;
HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; UA: uric acid; FBG: fasting blood glucose; HbAlc:
glycosylated hemoglobin Alc; eGFR; estimated glomerular filtration rate. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of baseline data between non-CP group and CP group
Item Non-CP group(n=296) CP group(n=153) P value

Male[ n( %) ] 227(76.7) 108(70. 6) 0.292
Age(years, xts) 54.34+3.56 62.09+4.21 <0.001
Physical examinationr( x+s)

BMI( kg/mz) 24.14+3.45 24.26+4.05 0.671

SBP( mmHg) 130.43+14.35 137.26+15. 65 <0.001

DBP ( mmHg) 80.46+9.72 81.35+10. 08 0.391
Laboratory examination[ M(Q,, Q5) ]

Hb( /L) 147.21(142.04,160. 25) 148.26( 137. 19,159. 24) 0.114

Alb(g/1) 46.12(45.09,49. 14) 46.45(45.16,48.67) 0.281

UA( pmol/L) 0.35(0.29,0.39) 0.46(0.31,0.51) 0. 006

CHO( mmol/L) 4.66(4.14,5.35) 5.21(4.19,5.95) 0.013

TG ( mmol/L.) 1.42(0.94,2. 13) 1.62(0.89,2.33) 0.016

HDL-C( mmol/L) 1.47(1.03,1.85) 1.36(1.04,1.95) 0.018

LDL-C( mmol/L) 2.65(2.29,3.36) 3.15(2.46,3.97) 0.004

FBG( mmol/L) 5.41(5.05,6.21) 5.53(5.11,6.23) 0.460

HbAlc(%) 5.52(5.15,6.42) 5.66(5.22,6.81) 0.361
Baseline-eGFR[ ml/(min - 1.73 m?) , M(Q,, Q)] 95.74(81.57,100.61) 89.81(74.46,101.88) <0.001

BMI; body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; Hb: hemoglobin; Alb: albumin; UA: uric acid; CHO: cholesterol ;
TG triglyceride; HDL-C; high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; FBG ; fasting blood glucose; HbAlc: glyco-
sylated hemoglobin Alc; eGFR: estimated glomerular filtration rate. 1 mmHg=0. 133 kPa.

x3 MAZREFRKRZLLLE

Table 3 Comparison of clinical data between four groups

Item Group 1(n=244) Group 2(n=52) Group 3(n=26) Group 4(n=127 )

Male[ n(%) ] 178(73.0) 44(84.6) 22(84.6) 94(74.0)
Age(years, Xts) 58.03+3. 67 62.25+6.57" 59.35+4. 58" 63.1424.26" %
Physical examination(xzs)

BMI(kg/m?) 23.91+3.65 23.82+4. 10 24.63+3.78 24.08+4. 36

SBP (mmHg) 130.24+13.25 134.09+14. 08 132.21+14. 16 136.27£15.67 2

DBP(mmHg) 80.24+9. 51 80. 04x10. 67 78.19+10. 09 82.36+10.36%
Laboratory examination[ M(Q,, Q) ]

Hb(g/L) 150.01(142.23,159.78) 150.75(148.57,161.05)  147.93(142.15,155.03) 147.75(137.06,159.43)

Alb(g/L) 47.14(44.75,49. 10) 46.35(43.67,48.05) 45.11(44.05,46.84) 46.04(44.68,48.25)

UA (pumol/L) 0.36(0.30,0.41) 0.41(0.31,0.50) * 0.35(0.31,0.43)* 0.42(0.30,0.51) *h

CHO(mmol/L) 4.92(4.35,5.48) 5.13(4.22,5.87) * 4.99(4.48,6.51)* 5.19(4.26,5.95) "~

TG(mmol/L) 1.47(0.94,2.22) 1.62(0.99,2.40) * 1.52(0. 83,2.36) 1.56(0.89,2.31) *

HDL-C( mmol/L)
LDL-C(mmol/L)
FBG(mmol/L)
HbAle(%)

Baseline-eGFR[ ml/ (min - 1.73m”) , M(Q,, 05)]
1.73m?) ,

Annual decline of eGFR[ ml/(min *
M(Q,, 03)]

1.51(1.15,1.92)
2.99(2.47,3.49)
5.42(5.01,6. 14)
5.52(5.70,6.41)
94.56(87.62,102. 82)
0.91(0.54,2.12)

1.43(1.06,1.90)
3.15(2.41,3.43) "
5.43(5.15,6.22)
5.81(5.54,6.55) "
86.45(81.57,100.61) *
2.51(1.56,4.21) "

1.53(1.32,2.02)*
3.09(2.59,3.86)
5.42(4.61,5.63) 5.53(5.12,6.24)
5.70(5.61,6.12) * 5.81(5.62,6.41)
91.96(74.46,101.88)%  84.84(72.82,98.78) * &
1.02(0.48,3.51)* 1.25(0.76,2.81) *#4

1.48(1.23,1.95)
3.20(2.43,3.91) *2

BMI:; body mass index; SBP: systolic blood pressure; DBP:diastolic blood pressure; Hb: hemoglobin; Alb: albumin; UA; uric acid; CHO: cholesterol ;
TG triglyceride; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; FBG; fasting blood glucose; HbAlc: glycosylated
hemoglobin Alc; eGFR: estimated glomerular filiration rate. 1 mmHg=0. 133 kPa. Compared with group 1, * P<0.05; Compared with group 2, *P<
0.05; compared with group 3, “ P<0. 05.

£4 FHHRBREKREZELN S EZE logistic EIHH

Table 4 Multivariate logistic regression analysis of risk factors of carotid plaque

Factor B SE Wald X?* OR 95%CI P value
Age 0.795 0. 154 9.871 5.098 1.125-8.718 <0.001
SBP 0.947 0.401 9.546 1.986 1.019-3.289 <0.001
CHO 0.780 0.302 7.186 1.804 1.109-4.597 0.018
LDL-C 0.813 0.524 6.79%4 1.814 1.010-1.964 0.031
Baseline-eGFR 0.901 0.301 9.253 0.974 0.907-0.985 <0.001
Annual decline of eGFR 0.912 0.398 9.472 1.228 1.014-1.572 0.016

SBP: systolic blood pressure; CHO: cholesterol; LDL-C: low-density lipoprotein cholesterol; eGFR: estimated glomerular filtration rate.
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