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Abstract: Objective To investigate the association between the high—density lipoprotein cholesterol to cystatin C ratio (HDL-
C/CysC) and the risk of chronic kidney disease (CKD) in middle—aged and older Chinese populations. Methods Utilizing de-
mographic statistics, disease history, physical examination, and blood test data from the China Health and Retirement Longi-
tudinal Study (CHARLS) between 2011 and 2020, we excluded individuals with missing key indicators, pre—existing CKD at
baseline, or renal dysfunction. Participants were categorized into quartiles based on HDL—C/CysC ratios. A Cox proportional
hazards regression model was employed to examine the relationship between HDL—-C/CysC ratio levels and CKD risk, with
subgroup analyses conducted by age, sex, and body mass index (BMI). Results The study included 6 429 subjects with an
age distribution of 59.00 (53.00-66.00) and a 9—year follow—up period. During follow—up, 1 007 incident CKD cases were i-
dentified, yielding an incidence density of 20.46 per 1 000 person—years. After adjusting for potential confounding factors, us-
ing the lowest quartile (Q1) of HDL-C/CysC ratio as reference, the hazard ratios (HRs) and 95% confidence intervals (CIs) for
CKD risk in Q2, Q3, and Q4 were 0.81 (0.68-0.97), 0.50 (0.41-0.61), and 0.22 (0.16-0.29), respectively. A significant in-
verse association was observed between increasing HDL—C/CysC quartiles and CKD risk (P<0.001). Conclusion In middle—
aged and older Chinese adults, the HDL—C/CysC ratio is independently and significantly associated with CKD risk. A higher
HDL-C/CysC ratio may be a protective factor for CKD.
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Table 1 Baseline characteristics of the study participants stratified by baseline HDL—C/CysC ratio [M (P, Pys), n(%) ]

HDL-C/CysC HCAH P53 5341

A r1E P
Q1 (n=1608) Q2 (n=1 606) Q3 (n=1610) Q4 (n=1 605)
IR (%) 62.00 (55.00,70.00) 59.00 (53.00,67.00) 58.00 (52.00,65.00) 56.00 (49.00,63.00) 253.156  <0.001
531 193.74  <0.001
FE 956 (59.45) 769 (47.88) 642 (39.88) 597 (37.20)
Lk 652 (40.55) 837 (52.12) 968 (60.12) 1 008 (62.80)
HE KT 1.368 0.713
B & LA 1450 (90.17) 1457 (90.72) 1471 (91.37) 1457 (90.78)
R L 158 (9.83) 149 (9.28) 139 (8.63) 148 (9.22)
LA / [ 1302 (80.97) 1363 (84.87) 1338 (83.11) 1317 (82.06) 9.306 0.025
I R 641 (39.86) 569 (35.43) 528 (32.80) 499 (31.09) 31.037  <0.001
R 262 (16.29) 313 (19.49) 294 (18.26) 373 (23.24) 30.164  <0.001
W A 586 (36.44) 502 (31.26) 427 (26.52) 422 (26.29) 54680  <0.001
Wi H (mm He) 130.50 (116.50,145.50) 128.00 (115.00,142.50) 126.50 (113.50,140.88) 122.50 (110.50,136.50)  108.116  <0.001
£F3K K (mm Hg) 75.00 (67.00,83.50) 75.00 (67.50,83.50) 74.00 (66.00,83.00) 73.00 (65.00,81.00) 34944  <0.001
SFL T (mg/ 1) 178.61 (153.87,204.12) 189.05 (165.85,213.40) 193.69 (170.88,219.20) 200.65 (178.61,225.00)  313.755  <0.001
HIh =7 (mg/dl) 134.52 (95.58,198.24)  112.39 (81.42,161.96)  100.00 (74.34,137.40)  82.31 (61.06,113.28)  717.040  <0.001
HDL-C(mg/dl) 37.11 (31.70,42.53) 46.01 (40.98,51.80) 53.35 (47.55,59.92) 65.34 (57.99,75.00) 3613.087  <0.001
CRP(mg/dl) 1.47 (0.79,3.16) 1.12 (0.62,2.27) 0.90 (0.52,1.85) 0.70 (0.42, 1.46) 419410  <0.001
MM PR (me/dl) 4.77 (4.01,5.60) 436 (3.67,5.18) 4.10 (3.43,4.88) 3.92 (3.27,4.69) 434785  <0.001
CysC(mg/L) 1.13 (1.00,1.28) 1.01 (0.90,1.12) 0.94 (0.84,1.05) 0.86 (0.77,0.95) 1671915  <0.001
BMI(kg/m?) 23.88 (21.33,26.79) 23.45 (21.09,26.27) 22.96 (20.73,25.34) 22.14 (20.20,24.42) 185879  <0.001
MR A (mg/L) 1535 (12.93,18.54) 15.15 (12.72,18.00) 14.93 (12.44,17.79) 15.01 (12.24,17.84) 16351  <0.001
ML ALEF(mg/LL) 0.82 (0.71,0.96) 0.77 (0.67,0.88) 0.72 (0.63,0.84) 0.69 (0.61,0.79) 563305  <0.001
HbAle(%) 5.10 (4.90,5.50) 5.20 (4.90,5.40) 5.10 (4.90,5.40) 5.10 (4.90,5.40) 9.592 0.022
eGFR[ 60 ml/(min-1.73
)] 87.66 (77.25,97.41)  93.00 (83.46,101.04)  95.94(87.85,102.59)  99.02 (91.65,105.47)  571.965  <0.001

TE ) CKD-EPL P23 eGFR Al /i %51 dI= 0.1 L,
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0.001 ). LIFELE HDL-C/CysC HAERY Q1 4 A28, Q2
2 .Q3 41 .Q4 41 CKD &5 A1 HR {H (95%CI) 5y
528 0.81 (0.68 ~0.97).0.50 (0.41 ~0.61) F10.22
(0.16 ~0.29) (¥4 P<0.05), TEFHIVELEIEZH
5 (B =) HDL-C/CysC Hfif3gm 1 45 i
25 ,CKD 11 % 9% WU [ 1% 55% (HR=0.45,95% CI:
0.40 ~ 0.51,P<0.001), W3 2,

F 2 FZ HDL-C/CysC HAEXT CKD % U 1) 520
Table 2 Impact of baseline HDL—C/CysC ratio on the risk of incident CKD
I " R B HR (95% CI)

HDL-C/CysC L8 ISYN ¢ P R ) p— o e
Q14 1608 285 24.30 1.00 1.00 1.00
Q4 1 606 277 2247 0.76 (0.64 ~0.90)  0.83(0.70~0.98)  0.81 (0.68 ~0.97)
Q34 1610 223 17.88 0.42(0.35~051)  0.53(0.43~0.64)  0.50 (0.41 ~0.61)
04 2 1605 222 17.50 0.04 (0.03~0.06)  0.19(0.15~026)  0.22(0.16 ~ 0.29)
B (P1H) <0.001 <0.001 <0.001

BRI 1 A FRiEZE

0.22 (0.20 ~ 0.25)

0.41 (0.37 ~ 0.47)

0.45(0.40 ~0.51)

TE BTSSR W E 12 T B O 4 52 O R DG VA T s R IR /N BR B 1 R <60 ml/ (min-1.73 m?); R — i R 5E A T
(HDL~C/CysC x A= 7B ] 4 1 SRXIE0) 5 AN R SLLR A ARy MRS BT KT AR W KRR AT BML, 84858 B A I (HDL-C/CysC x AEAERT
) ) ORI A x AR A7) ) SRITHR) s A0 = IR A SE LR B AR S 1 1) R AKOT Rl WRHRPIR 25 BMIT B T 7 Il =% L CRP LUK R
PR A TAE T (HDL~C/CysC x A A7 RN E ARXTEL A > AEAFI RN [ SRS IR R x AR AR ARSTE)

2.3 TLAHH AMREBER (<60 ZH = 60
%) MEGIAT BMI( <24 kg/m> 1= 24 kg/m?) /3B 3647
WA AT AR T B TR AN R 5 5 R W 3
FARRE PR BMI 94 53, HDL-C/CysC. HAE
5 CKD EHRIIOCHREE R 558 2 25 R —3 W 1.

Kz TP BT (%) HRAE(95%CT)

<60%
QIA 136 15.74 1.00
Q4 122 14.1 0.68(0.52~0.88) ——
Q4 111 12.83 0.43(0.32~0.58) ——
Q44 118 13.64 023(0.15-0.34)  re—t

=608
QIA 150 20.19 1.00
QA 138 18.6 0.82(0.63~1.06) ——t
Q4 127 17.12 0.67(0.51~0.88) ——i
Q4L 105 14.13 0.20(0.14~0.30)  re—

B
Q1A 143 19.3 1.00
QA 143 193 0.94(0.73~1.21) —a—
QA 109 1471 0.59(0.45~0.79) ——i
Q44 106 143 0.14(0.09-0.22) v

g
Q1A 132 15.24 1.00
QA 135 15.57 0.85(0.66~1.11) e
Q4 123 142 0.42(0.31~0.55) e
Q44 116 1339 0.15(0.100.22) =

<24(BMI)
Q1A 167 17.43 1.00
QA 149 15.54 0.79(0.62~1.01) ——
Q34 131 13.69 0.49(0.38~0.65) ——
Q14 130 13.53 0.28(0.20~0.41) ——t

224(BMI)
QI 125 19.26 1.00
Q4L 112 17.26 0.71(0.54~0.94) ——
Q3 95 14.68 0.58(0.42~0.80) —_—
Q14 98 15.1 023(0.15-0.35)  +e—

————
0 02 04 06 08 1 12 14

vE PR MERIRIBMIS A, P B R R FHDL-C/CysCEL R & 245 ABCKDBI R FARE, 124 riM % T4 H3)
SHEKFE. BiEh, REWR, BML TC. TG, CRP, UA%RAMEFLNRHDL-C/CysC, 4FkE. HH KT, UAKIEIEM M.

B 1 3Lk HDL-C/CysC HUEXT CKD % JRUSS: 6 I £ 43 B
Figure 1 Subgroup analysis of the association between baseline

HDL-C/CysC ratio and incident CKD risk
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o 53N, e E B 4E A, HDL-C/CysC
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HDL-C 7K~ F-R T8 — PR 25 57, CKD 1 &9 R
WS B AT 239 5 Li X AE R X v [ Bl T V5 A 14 4 4t
X[ 3 553 AR RBATHIGEIG KL, CKD &1
CysC /K- i 25 i3 FAaBEXT IR E,  HoAE 53 1 2 7R
Wi CysC 5 HDL-C 2%,

KT RXFPEEE, FATX HDL-C Ml CysC I IIfE
FFEEVEST THIFSE o HDL-C 8 AE TS B, HA ekt
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R 3 L HDL-C/CysC HAEXT CKD & XU

Table 3

I

Impact of baseline HDL-C/CysC ratio on the risk of incident CKD

TR HDL-C/CysC HA Y5313 4321 B
014l 024 034 044 PAH
HEBRILL T AT RIE B FERT S (n=5 492)
T — 100 0.73(0.61 ~0.88) 0.43(0.36 ~0.53) 0.05(0.03~0.06) <0.001
B = 100 0.82(0.68~0.99) 0.55(0.45~0.68) 0.18(0.13 ~0.25) <0.001
B = 100 0.81(0.67~0.99) 0.56 (0.45~0.69) 0.26(0.19~0.36) <0.001
HEBRFEZL T SR A BFIEZN AL R GBI RITFRERT S (n=4 554)
o — 100 0.70(0.57~0.86) 0.41(0.33~0.51) 0.04(0.03~0.07) <0.001
B~ 100 0.75(0.61~0.93) 047 (0.37~0.60) 0.23(0.16~032) <0.001
o= 100 0.75(0.60~0.94)  0.45(0.35~0.58) 0.22(0.15~0.31) <0.001
HEBR LR BT A IR RGP KM 2B TE X B (n=6 208)
A — 100 0.77(0.65~0.91)  0.41(0.34~0.50) 0.05(0.03 ~0.06) <0.001
i 100 0.84(0.71~1.00) 0.52(0.43~0.63) 0.20(0.15~027) <0.001
i = 100 0.83(0.69~1.00) 040 (0.40~0.61) 0.23(0.17~031) <0.001

HDL-C A7 541G, M7 & DB e & AHEH,
HDL-C 7R T G5 B Nk ek 583 w5 A oGl
CKD M-I DL B8 2 EZRHIE, AT 51 S eGFR
FRAME Y TH 8 FE T S50 HDL-C 7K PRI, BEAE
WFSEHE— 25 £ W], Ik HDL-C 7K F AR B e s S Tk
ARG RS 35 TR H KR NRE R AR R4
Jed 4 XUt B w2627 R HDL-C A REAE S CKD L
W B R bR . CysC A —RhAERERLL /N 70
PEA,) ZAET AR AL T, HymE R
BEBOA M A HEREE , 7T A 2R B/ ek g i, IF
FET Hh/IVE bl B RSCOR R, AN 5 HA R OB
A, BAGEIAIEA . 5HALE DRI EWH L,
CysC /KA Gy 3201 AR LA e 58 2 A AR 31
PRSI T, 55 Nk g e Fl s AR OG , Bl
AR R —F AT A RRE B D RE PR TR AR, R —
FRPEAN B D BE 2 T B 0 AR A R () B AR A

A BF 9% 3 1F HDL-C/CysC [ 19 B =X Bk &
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