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Association between Non-HDL-C to HDL-C ratio and Rapid Decline in
Renal Function: A Longitudinal Cohort Study Based on CHARLS

ZHENG Hang', WANG Mao-hong* , LI Xue', ZHANG Zhen-zhen'
(1. Clinical Medical College, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China;
2. The Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China)

[ Abstract] In order to explore the relationship between the ratio of non-high-density lipoprotein cholesterol to high-density lipopro-
tein cholesterol (NHHR) and the risk of rapid decline in kidney function, data from the China health and retirement longitudinal study
(CHARLS) conducted in 2011 and 2015 was utilized. Tt includes 4 055 participants aged 40 and above with a baseline estimated glo-
merular filtration rate (eGFR) of at least 60 mL/(min-1.73m”) , calculated using serum creatinine and cystatin C levels. Rapid kid-
ney function decline is defined as a decrease in eGFR of 3 mL/(min-1.73m’-a). A multivariable logistic regression model was used
to investigate the association between NHHR and the risk of rapid kidney function decline. Additionally, restricted cubic spline and
threshold effect analyses were used to evaluate the dose-response relationship. The results show that over the 4-year follow-up, 447 par-
ticipants (11.02% ) experienced rapid decline in kidney function. In the fully adjusted multivariable logistic regression model, those
in the highest NHHR group (T3) faced a 1. 94-fold increased risk of rapid kidney function decline compared to the lowest NHHR group
(T1) (OR=1.94,95%CI.1.46 ~2.61). As a continuous variable, each unit increase in NHHR is associated with a 1. 21-fold in-
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crease in risk (OR =1.21,95% CI:1. 08 ~1.36). The restricted cubic spline analysis demonstrates a near logarithmic curve saturation

effect between NHHR and rapid kidney function decline (P, ;.

ity <0.05). Tt is concluded that with NHHR <3. 52, the risk increa-

ses as NHHR rises, while NHHR >3. 52 marks a saturation point. In conclusion, among middle-aged and elderly individuals, a high-

er NHHR is linked to a greater risk of rapid decline in kidney function, displaying a nonlinear relationship.
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Fig. 1 Flowchart of participant selection
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Table 1 Baseline characteristics of participants
FRIE Je8a Ak B D fig b T Rl B DRt TRl P
E LT VIN 4055 3 608(89.0% ) 447(11.0% ) —
W % 59+9.0 58.9+9.0 59.7 £9.7 0.084
5 1 863(45.9% ) 1 661(46.0% ) 202(45.2% )
£S5 0.773
gl 2192(54.1%) 1 947(54.0% ) 245(54.8% )
INEB LA L 2R T 3695(91.1%) 3284(91.0%) 411(91.9% )
2] RE 2 357 310(7.6%) 280(7.8%) 30(6.7% ) 0.719
K2 KA 225 50(1.2%) 44(1.2%) 6(1.3%)
WS Cus 3441(84.9% ) 3071(85.1%) 370(82.2%) 0.217
Mg 614(15.1%) 537(14.9% ) 77(17.2%)
AL X tﬁﬁ?ﬁ 252(6.2% ) 220(6.1% ) 32(7.2%) 0. 440
Y] 3803(93.8% ) 3388(93.9% ) 415(92.8%)
AR IRAEAN I A 2819(69.7% ) 2513(69.8% ) 306(68.8% ) 0.679
BUAER AR 1224(30.3% ) 1 085(30.2% ) 139(31.2%)
AR 2 712(66.9% ) 2 410(66.8% ) 302(67.6% )
PRI SFEH TR 302(7.4%) 276(7.6% ) 26(5.8% ) 0.367
ZFHA 1K 1041(25.7%) 922(25.6% ) 119(26.6% )
THHE 248(6.1% ) 226(6.3% ) 22(4.9%)
BMI IEHIARE 3358(82.8%) 2994(2 994% ) 364(81.4% ) 0.117
T/ 449(11.1% ) 388(6.3%) 61(13.60% )
W4 ./ mmHg 129.6 £21.2 129.0 £21.0 134.1£22.3 <0.001
I
#7 5K/ mmHg 75.3 +£12.0 75.0+11.9 77.4 £12.1 <0.001
H28 eGFR/[mL-min '+ (1.73 m?) ~'] 88.3+14.5 87.1+13.7 97.6 £17.5 <0.001
ZE W IS/ (mg-dLL ") 108.7 £32.6 107.9 +30. 1 114.9 +47.9 <0.001
PRER/ (mg-dL~1) 4.3+1.2 4.3+1.2 4.441.3 0.078
To AR 3988(98.3%) 3552(98.4% ) 436(97.5% ) 0.221
To M AR 3622(89.3% ) 3219(89.2% ) 403(90.2% ) 0. 600
TGt 9 8 3622(89.3%) 3222(89.3%) 400(89.5% ) 0.970
NHHR 3.0+1.4 3.0+1.4 3.61.6 <0.001
NHHR-TI 1352(33.3%) 1261(35.0%) 91(20.4% ) —
NHHR 4341 NHHR-T2 1351(33.3%) 1218(33.8%) 133(29.8% ) —
NHHR-T3 1352(33.3%) 1129(31.3%) 223(49.9% ) —
WS PRI R R S ;1 mmHg =133. 32 Pa,
#£2 EHZ NHHR 5 eGFR [RiE TFEHIE XM
Table 2 Associations between baseline NHHR and rapid eGFR decline
sk SR AL | A 2 i 3
OR(95% CI) P OR(95% CI) P OR(95% CI) P
NNHR 1.49(1.35 ~1.65) <0.001 1.50(1.35 ~1.66) <0.001 1.21(1.08 ~1.36)  0.001
NHHR-T1 5% — 2% — % —
NNHR 4341 NHHR-T2  1.51(1.15~2.00) 0.004 1.53(1.16 ~2.02) 0.003 1.45(1.08 ~1.95)  0.014
NHHR-T3  2.74(2.12~3.55) <0.001 2.75(2.13 ~3.58) <0.001 1.94(1.46 ~2.61)  <0.001
P for trend <0.001 — <0.001 — <0.001 —

TE: P for rend F7R P RHVE, T2 2 TG T PR AR 4k 1722 (b5 1 A8 Bk 0728 (b2 ) J& TR A7 AE — 8 B Mt e,

P a5 R R | Y34 NHHR < 3. 520 B,
Wi NHHR 9 FF 55, eGFR e T [ 04 XU T o 43
fn, 4EEZR NHHR =3. 520 i), fi% NHHR 19T,
eGFRYLEE T B XUS # T 2%, anse 3 Fim
2.4 WA

PIFEZE NHHR = (i85 4, AR 4 R R
Jo AR AAESS PRI W DRI WA e | IR | R
eGFR AT 4H 73 B, 45 R & W], NHHR % T3 417
H I G E R S IR B HAE T 45

%3 NHHR 5 eGFR 1RiE T 49 B {E 5B 43 47
Table 3 Threshold effect analysis for the association
between NHHR and rapid eGFR decline

NHHR OR(95% CI) P
BE(K) 3.520 —
NHHR <3.520 1.37(1.16 ~1.62) <0.001
NHHR =3. 520 1.02(0.92 ~1.13) 0.707
KRB SR LA 56 — 0.008

W, NHHR 19 T2 4178 60 2 VL Fi B2 5%
o DA RCTER AR | vy PRIBR | s W4 1 | IR A2 eGFR IE
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Fig.2 Restricted cubic spline curve for the association
between NHHR and rapid eGFR decline

WS H5E D AR L (P <0.05), HAGE
s HEAER, W 3 Uis,

3 e

PEHL 2011 4E5 2015 4F %) CHARLS ¥, #1+)
T34 NHHR 5 eGFR Pl R & AR E R,
BHELE NHHR = B0 i 45 2 T 2 logistic [A]
IFBEARL A3 B, 45 Bon, FE 28 NHHR f5 5 41 (13
2H) 5158 eGFR Pl T B XU 2 £ 2k NHHR R4
(TL L) 1.94 %, R BREIAT 7 5 F 2% sR ORI [
RN AR T 32k NHHR 5 eGFR P T R XU Y
TR e FR, 3 52 3 X R pR AR (log ) 2R G
2RI AR, ML NHHR <3. 520 A, 364k

Il NHHR T2 vs. T1 OR(95%CI)
AR % | |
=60 [ — 1.94(1.28~2.30)
<60 e 1.20(0.79~1.81)
P51 i E
5 I R 1.74(1.13~2.71)
4 T 1.22(0.81~1.83)
L2 | i
e P 1 97(1.21-327)
PN L ES ! 1.22(0.85~1.78)
IR ER/(mg-dL™") i E
>42 Y T 1.55(1.01~2.41)
<42 1 1.45(0.96~2.18)
W 4 FE /mm Hg S

e 1.73(120~2.52)
<120 ! 1.05(0.63~1.75)
IfUpE/ (mg-dL") i . E
>126 T T 1.36(0.49~4.12)
<126 P 1.52(1.13~2.09)
eGFR{ mL- [min-(1.73 m%™] -1} i E
=90 i 1.56(1.08~2.27)
<90 it 1.28(0.81~2.05)

04 1152253 38

P

0.002
0.395

0.012
0.348

0.007
0.285

0.047
0.078

0.004
0.84

0.568
0.007

0.018
0.293

NHHR 5 eGFR R T [ KUK 22 1E HH OG5 4 3k 26
NHHR =3. 520 fif, eGFR PR T B KU i T4 A

BETERTFERI , M ALl 5l g 2 ik ie &
e . — I UUO /N BUBE RS Y BF 5 %
B 3 e i e 9 0 IR 4R A, T ol B JUEE i I A
FOFAR B R AL T B /N R
HS B I 5 JT 14 45 A B 1 (sterol-regulatory element-
binding protein, SREBP) F&ik38 i, I H. 5 5 kg
TR A OC Y 7RI R 5500 R ALy Botk B
INERBEAE (focal segmental glomerulosclerosis, FSGS)
ANESERL TR R BOIR AR RGN T CKD HE Y 5
SRR 2RI ACRF 5 L UE B T o A% i 35 L X
B ZHRE Y 52 W, 55 M v R I AE AR A B
CKD JUz, 2 Wl 52 71 e 2 ' 2 e 40 3 19 FE B
O I TR Y%t CKD BRI RLA 2 A 4y
HruEd , 38 IR ML LDL-C Al TG /K F-, 7 s %
CKD B B/ ERIERE R R

Non-HDL-C Hi LDL-C  # {5 % £ 15 & F1 ( very
low density lipoprotein cholesterol, VLDL-C) | 7% &
AE#E 1 (intermediate density lipoprotein, IDL-C) .
BERORL B Ho 5 & TG W R 2 1 5k x4l it .
LDL-C PP AT A A 4 A AR 2 2 I8 25 3 (oxidiized
low density lipoprotein, Ox-LDL-C) , i] 55 &AL 34
FNGAE SN, A2 32 1 /)N 3K R0 B ) o 4 i 21 2 A, 5
OB AL VLDL-C K AR 4y o) S
SPERNE, I n] ELEET B /N ER N B 4l e, S 308
HEDBESA5 ', IDL-C 15 /INER 28 A0 B AH ELAE

NHHR T3 vs. T1 OR(95%CI) P P for interaction

; : 0.912
VT T 229(1.51-3.53)  <0.001
s 1.90(1.28-2.85)  0.002
| | 03838
o T — 171 (0 R 17 W 01001
R 1.59(1.07~2.39)  0.022
| i 0.691
PO 034(1.42-3.92) 0,001
s 1.71(1.20~2.46)  0.001
| | 0.444
S s e 2.08(1.39~3.16)  <0.001
DT 2.08(1.38-3.17)  <0.001
i | 0.905
POt T 233(1.64-335)  <0.001
| D— ™ (1102170 MROILU]
i ; 0.199
| =3 .2-851) 00
e 2.18(1.61~2.96)  <0.001
| | 0.761
| T T3.002.12-432)  <0.001
R T 1.76(1.13~2.78)  0.013
04 1152253 38

P for interaction e/~ JH TR I A8 248 Z BRI HAEH MG i1 & ;1 mmHg =133.32 Pa
3 NHHR 5 eGFR s T [ i 20 53
Fig.3  Subgroup analysis of NHHR and rapid eGFR decline
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FH 5 35020 B 355 5 R0 5 5 A i, AT 5 30 /N BR T
612 FLBEWOR ML E & TG MR E R A S8
B AL 1 AN o308 A A G R PR 2 B, JL AT
RS FRUURR | 48 S 5 o7 0 40 B U T 2 HL R fin sk
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