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Abstract: [ Objective] To investigate the association of metabolic syndrome (MetS) and its components with rapid es-
timated glomerular filtration rate (eGFR) decline. [Methods] The China health and retirement longitudinal study
(CHARLS) is a nationally representative cohort study focusing on physical and psychological health as well as social activi-
ties of middle—aged and elderly households. Cohort data could be obtained free of charge after application at the CHARLS
website. We screened baseline data in 2011 and follow—up data in 2015 of CHARLS, selected those populations aged 45
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and older, eGFR=60 mL-min"'+ (1.73m”) ', without previous malignant tumors, heart disease, stroke and kidney dis-
ease, excluding those with missing values and outliers. Rapid eGFR decline was defined as an average annual decrease in
eGFR of more than 3 mL-min"'+ (1.73m*) "'. The 4400 participants enrolled were categorized into rapid eGFR decline
group (770) and non-rapid eGFR decline group (3 630). Logistic regression was performed to test the association of MetS
and its components with rapid decline of eGFR.[ Results] Compared with subjects without MetS, in subjects with MetS, we
found no association between MetS and rapid eGFR decline after controlling for confounding factors (P>0.05), with an OR
(95%CI) of 0.988 (0.811~1.204). After adjustment for confounding factors, the MetS components associated with rapid
eGFR decline were central obesity (OR = 0.968, 95% CI: 0.778~1.204, P = 0.767) , elevated blood glucose (OR =
0.840, 95% CI: 0.715~0.986, P = 0.032), hypertension (OR = 1.087, 95% CI: 0.919~1.285, P = 0.328) , decreased
high—density lipoprotein cholesterol (OR = 1.085, 95% CI: 0.895~1.316, P = 0.404) and elevated triglyceride (OR =
1.110, 95% CI: 0.918~1.343, P = 0.281).[ Conclusions] MetS was not an independent risk factor of rapid eGFR decline
in the middle—aged and elderly populations, and elevated blood glucose was associated with the reduced risk of rapid eG-
FR decline. The false renal benefit caused by elevated blood sugar might be related to the renal hyperperfusion and hyper-
filtration in the early stage of the disease. We need further follow—up to observe the dynamic effects of the MetS and its com-
ponents on renal function.
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n=11847

2011 baseline enrollments with blood examination,

Excluding participants without blood
examination in 2013, »= 4199
Excluding participants without fasting
bloodin 2011, =700

h 4

Excluding participants without
creatinine test and with missing values
on other blood exam ination,
demographic data, biomarker data and

values, n= 35662

Parficipants with complete creatinine in 2011 and
2015, fasting blood in 2011, and without missing

hedth status data , 7= 1286

Following participants were excluded:
1)BMI > 60kg/m’, n=9

¥
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2)BMI <15kg/m? =12
3)SBP <DBP, n=3
4) Waist < 60cm, = 63

Parficipants without oufliners, n = 35571

The following participants are not
eligible for inclusion:
1) Y ounger than 43 years old n=94

> 2) Baseline eGFR <60minu’m1.-’l.]'3m1, n
=60

3) Self report malignant tumor, 22= 51
4) Self report heart disease, =622

4400 participants

3) Self report kidney disease, n= 263

|

}

770 rapid eGFR decline
participants

3630 non-rapid eGFR decline
participants

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; eGFR: estimated glomerular filtration rate.
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Fig.1 Flowchart of participants selection
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Table 1 Comparison of baseline characteristics between non-rapid and rapid eGFR decline groups
[case(%) or M (P,~P,,) or (X £ ) ]
Tt Non-rapid GFR decline Rapid GFR decline VI =
(n=3630) (n=770)

Male [n (%) ] 1668 (46.0) 380 (49.4) 2.952 0.086
Agelyears 58 (52~64) 59 (52~66) -2.881 0.004
Height/cm 158.1 + 8.4 158.0 + 8.1 0.044 0.965
Weight/kg 58.2 (51.4~65.8) 57.0 (50.8~64.9) 2.197 0.028
Waist/cm 85.0 (78.2~92.0) 84.0 (77.3~90.6) 2.334 0.020
BMI/(kg/m?) 23.2 (21.0~25.8) 22.8 (20.7~25.4) 2.645 0.008
Rural [n (%) ] 2443 (67.3) 522 (70.1) 2.330 0.127
Education 2.059 0.357

Mliteracy [n (%) ] 1051 (29.0) 213 (27.7)

Primaryschool or below [n (%) ] 1501 (41.3) 340 (44.2)

Middle school or above [n (%) ] 1078 (29.7) 217 (23.4)
Married with spouse present [n (%) ] 3137 (86.4) 657 (85.3) 0.640 0.424
Drink [n (%) ] 1246 (34.3) 266 (34.5) 0.014 0.907
Smoke [n (%) ] 1378 (38.0) 305 (39.6) 0.731 0.392
BUN/(mg/dL) 15.0(12.5~17.9) 15.1(12.6~18.2) -0.859 0.390
FBG/(mg/dL) 102.4 (94.9~112.0) 100.8 (93.8~109.8) 2.699 0.007
Total cholesterol/(mg/dL) 191.4 (168.2~ 215.3) 191.2(167.0~217.3) 0.204 0.838
HDL cholesterol/(mg/dL) 49.5 (41.0~60.3) 49.9 (40.6~59.9) -0.164 0.870
LDL cholesterol/( mg/dL) 115.4 (94.7~137.6) 115.4 (91.6~138.4) 1.095 0.274
TG/(mg/dL) 102.7 (73.5~149.6) 100.9 (71.7~147.8) 0.969 0.333
hs—CRP/(mg/dL) 1.0 (0.5~2.0) 1.1 (0.6~2.0) -1.349 0.177
HbA1c/% 5.2 (4.9~5.4) 5.1(4.9~5.4) 0.403 0.687
UA/(mg/dL) 42 (3.5~5.0) 4.2 (3.5~5.0) -0.713 0.476
Ser/(mg/dL) 0.8 (0.6~0.9) 0.7 (0.6~0.8) 5.804 <0.001
eGFR/[ mL/(min-1.73m") ] 95.6 (85.9~102.4) 96.9 (88.6~105.4) -5.263 <0.001
SBP/(mmHg) 126.3 (114.0~140.7) 126.5 (113.7~141.3) -0.273 0.785
DBP/(mmHg) 74.7 (67.3~82.3) 66.3 (74.0~82.3) 1.020 0.308
HBP [n (%) ] 1347 (37.1) 301 (39.1) 1.067 0.302
Diabetes[n (%) ] 534 (14.7) 107 (13.9) 0.339 0.561
Anemia [n (%) ] 141 (3.9) 38 (4.9) 1.791 0.180
MetS [n (%) ] 1128 (31.1) 219 (28.4) 2.073 0.150
MetScomponents

Central obesity [n (%) ] 1567 (43.2) 301 (39.1) 4.322 0.038

Elevated BP [n (%) ] 1822 (50.2) 394 (51.2) 0.242 0.623

Elevated BG [n (%) ] 2 131 (58.7) 420 (54.4) 4512 0.034
Dyslipidemialn (%) ] 1256 (34.6) 274 (35.6) 0.271 0.603
Elevated TG [n (%) ] 897 (24.7 ) 185 (24.0) 0.161 0.689
Decreased HDL [n (%) ] 833 (22.9) 179 (23.2) 0.032 0.858

BMI: body mass index; BUN: blood urea nitrogen; FBG: fasting bloodglucose; HDL: high density lipoprotein; LDL: low density lipoprotein; TG : Triglyceride;

hs—CRP: high—sensitivity C-reactive protein; HbAlc: glycated hemoglobin; UA: uric acid; eGFR: estimated glomerlular filtration rate; Scr: serum creatinine; SBP:

systolic blood pressure; DBP: diastolic blood pressure; HBP: high blood pressure; BP: blood pressure; BG blood glucose; MetS: metabolic syndrome.
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F2 REELZERTAERPEEMERN eGFRIRE T CKD £ £ER LT
Table 2 Odds ratio for rapid eGFR decline and incident CKD according to the presence of MetS at baseline

Kidney incident Models b S, Wald y* P OR OR 95%CI
Crude model -0.126 0.088 2.071 0.150 0.882 (0.743, 1.047)
Rapid eGFR decline Model 1 -0.130 0.088 2.177 0.140 0.878 (0.738, 1.044)
Model2 -0.012 0.101 0.015 0.904 0.988 (0.811, 1.204)
Crude model 0.241 0.158 2315 0.128 1.272 (0.933, 1.735)
CKD incident Model 1 0.153 0.163 0.889 0.346 1.166 (0.848, 1.603)
Model2 -0.016 0.188 0.007 0.933 0.984 (0.682, 1.422)
Crude model -0.072 0.086 0.706 0.401 0.931 (0.787, 1.101)
Composite outcome Modell -0.082 0.086 0.904 0.342 0.921 (0.778, 1.091)
Model2 0.019 0.098 0.037 0.847 1.019 (0.840, 1.236)

Model 1: additional adjusted for age and sex; Model 2: additional adjusted for age, sex, BMI, hs—CRP, rural, anemia and baseline eGFR;
CKD: chronic kidney disease; eGFR: estimated glomerlular filtration rate; MetS: metabolic syndrome; OR: odds ratio; CI: confidence interval;

composite outcome means the rapid eGFR decline and incident CKD.

®3 BRPLRSMEAME R eGFRFHE T

Table 3 Rapid eGFR decline according to each component of metabolic syndrome

MetScomponents Models b S, Wald P OR OR 95%CI
Crude model -0.168 0.081 4316 0.038 0.845 (0.721, 0.991)
Central obesity Model1 -0.142 0.084 2.883 0.090 0.868 (0.732, 1.022)
Model2 -0.033 0.111 0.088 0.767 0.968 (0.778, 1.204)
Crude model -0.169 0.080 4.506 0.034 0.844 (0.722, 0.987)
Elevated BG Modell -0.187 0.080 5.452 0.020 0.829 (0.709, 0.970)
Model2 -0.175 0.082 4.572 0.032 0.840 (0.715, 0.986)
Crude model 0.039 0.079 0.242 0.623 1.040 (0.890, 1.215)
Elevated BP Model1 -0.006 0.081 0.005 0.010 1.012 (1.003, 1.021)
Model2 0.084 0.085 0.955 0.328 1.087 (0.919, 1.285)
Crude model 0.017 0.094 0.032 0.858 1.017 (0.846, 1.223)
Decreased HDL Modell 0.022 0.094 0.052 0.820 1.022 (0.849, 1.230)
Model2 0.082 0.098 0.696 0.404 1.085 (0.895, 1.316)
Crude model -0.037 0.093 0.161 0.689 0.984 (0.803, 1.156)
Elevated TG Modell -0.014 0.093 0.021 0.884 0.987 (0.822, 1.184)
Model2 0.105 0.097 1.161 0.281 1.110 (0.918, 1.343)

Model 1: additional adjusted for age and sex; Model 2: additional adjusted for age, sex, BMI, hs—CRP, rural, anemia and baseline eGFR ;
FBG: fasting bloodglucose; HDL: high density lipoprotein; TG: Triglyceride; HBP: high blood pressure; BP: blood pressure; BG blood glucose;

OR: odds ratio; CI: confidence interval.
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