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Objective: To investigate which plasma lipid parameters are useful for detecting chronic
kidney disease (CKD) in a Chinese population without known CKD or renal impairment.
Methods: This was a prospective study. In southern Chinese cities from 2012 to 2013, a total
of 1037 subjects aged > 18 years old received a survey. Logistic regression and multiple linear
regression analyses were performed. The lipid parameters studied included total cholesterol
(TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), non-high-density lipo-
protein cholesterol (nHDL-C), TG/HDL-C ratio, TC/HDL-C ratio and nHDL-C/HDL-C ratio.
Results: After adjusting for confounding factors, the fourth percentile of logTG/HDL-C was
observed to be an independent risk factor for CKD (OR = 2.453, P < 0.001), and the highest
quantile of the logTG/HDL-C ratio was associated with a higher prevalence of CKD (P < 0.05).
This risk was reduced when the model was adjusted with Insulin resistance (IR) (OR =2.034, P <
0.05). In the group of women, glucose metabolism disorders, high uric acid, and obesity, this risk
was increased. Multiple regression models showed that log TG and nonHDL-C/HDL-C were
negatively correlated with eGFR (P < 0.05), while log TG and TC were positively correlated with
logACR (P < 0.05). The area under the curve (ROC) of 1IgTG/HDL was 0.623 (p < 0.001).
Conclusion: The serum logTG/HDL-C ratio is the only suitable predictor of CKD, and IR
may be the mechanism. This risk needs to be controlled in a specific population. Log TG and
nonHDL-C/HDL-C were negatively correlated with eGFR, while log TG and TC were
positively correlated with logACR.

Keywords: lipid, chronic kidney disease, CKD, urinary albumin to creatinine ratio, ACR,
estimated glomerular filtration rate, eGFR

Introduction
The prevalence and mortality of CKD have risen worldwide, and it has become
a global public health issue.! It is reported that the prevalence of ESRD in the
United States will increase by 18% by 2030.> End-stage renal disease (ESRD)
patients require long-term hemodialysis treatment, which brings significant eco-
nomic burden to society. Therefore, it is necessary to identify and control the risk
factors to prevent CKD. It is well known that lipids can cause atherosclerosis and
increase the risk of cardiovascular disease. Cardiovascular disease and CKD often
share common risk factors, so lipids may also be a risk factor for CKD.**
However, there are few data on the risk of lipid-related CKD in the Chinese
population. The aim of this study was to prospectively explore the association of
serum lipid parameters with CKD in healthy Chinese populations.
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Materials and Methods

Study Population

We conducted this cohort study between June 2012 and
April 2018. After excluding patients with CKD, other pri-
mary nephropathy, and important comorbidities that may
affect survival, as well as those taking lipid-lowering drugs
at baseline, a total of 1037 volunteers (358 males and 679
females) participated in the study in six communities in
Wanzhai Town, Zhuhai City, South China.

Ethics Statement

The study was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics
Committee of the Third Affiliated Hospital of Southern
Medical University. All subjects signed a written informed
consent form.

Data Collection

All investigators who participated in this study were spe-
cially trained. The sociodemographic data of volunteers
were collected using a questionnaire survey, including data
on age, gender, smoking, alcohol consumption, current
medication, personal history and family history.

Waist circumference was measured mid-way between
the lower rib edge of the mid-line and top of the hip bone.
Blood pressure was measured using a mercury sphygmo-
manometer to measure the blood pressure of the left arm
of the volunteer 3 times, and the average value was taken.

Laboratory Inspection

After 12 hrs of fasting, blood samples were collected by
venipuncture, and urine samples were collected at the
same time. All samples were shipped to the testing center
of the Third Affiliated Hospital of Southern Medical
University and analyzed within 3 hrs.

Insulin was determined by electrochemiluminescence
(Roche cobas e601, Roche). Fasting blood glucose was
measured using standard enzymatic methods. CRP (Roche
cobas 6000, Orion) was measured by the immunoturbidi-
metric assay. The blood lipid test method was the colori-
metric method (Roche cobas 6000). Serum creatinine was
assessed using the modified Jaffe’s method (Roche cobas
6000, Roche). SUA levels were measured by colorimetry
(Roche Diagnostics, Mannheim, Germany). The ACR
value was calculated by measuring the albumin and crea-
tinine concentrations of random urine samples.

Definition

Hypertension is defined as systolic blood pressure >140
mmHg, diastolic blood pressure >90 mmHg, a history of
hypertension and/or the use of antihypertensive drugs.
A disorder of glucose metabolism is defined as a fasting
blood glucose >6.1 mmol/L, a history of diabetes and/or the
use of a hypoglycemic agent. Obesity is defined as a waist
circumference >90 cm in males or >80 cm in females.
Hyperuricemia is defined as a serum uric acid >420 pmol/L
in males or >360 pmol/L in females. The HOMA-IR calcula-
tion formula was as follows: fasting blood glucose level
(FPG, mmol/L) x fasting insulin level (FINS, mU/L)/22.5.

The estimated glomerular filtration rate (¢GFR) was deter-
mined using the modified MDRD equation: 175 x (Scr) -
1.234 x (age) - 0.179 x (if female, x 0.79). CKD is defined as
ACR > 3 (mg/mmol) and/or eGFR < 60 (mL/min/1.73 m?)
measured at least 90 days apart (where ACR or eGFR within
a single normal value is recorded as 0).

In this study, the lipid parameters we studied were trigly-
cerides (TG), total cholesterol (TC), high-density lipoprotein
(HDL), non-high-density lipoprotein (nHDL), ratio of trigly-
cerides to high-density lipoprotein (TG/HDL), ratio of TC to
HDL (TC/HDL), high-density lipoprotein and non-high-
density lipoprotein ratio (nHDL/HDL). Non-HDL-c is cal-
culated as TC minus HDL-c. TC/HDL-C is calculated as TC
divided by HDL-C. The other two lipid ratios were also
determined using the same calculation method.

Data Analysis

All data were analyzed using SPSS (version 20) and
MedCalc (v19.0.7). Bilateral p values < 0.05 were consid-
ered statistically significant.

Continuous variables with normal distributions are
expressed as the means + standard deviations; otherwise,
they are represented as intermediate and quartile ranges.
The categorical variables are expressed as percentiles.

The variance test was used to compare the mean differ-
ences between groups, while the Kruskal-Wallis H-test was
used to compare the median between groups. The Pearson chi-
square (y2) test was used to compare categorical variables.

To amplify the effect of lipid parameters on the OR value
of CKD risk, we performed a quartile-based categorical
variable transformation on lipid parameters (mentioned
above) in the logistic regression analysis. To rule out the
collinear effects between the independent variables, we used
binomial regression analysis of the LR method to analyze
the independent risk factors for CKD. The linear regression
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analysis method of the forward method was used to analyze
the relationship between baseline lipid parameters and ACR
and eGFR. Therefore, only statistically significant lipid para-
meter variables are shown in the results. Variables with
a skewed distribution, including TG, TG/HDL-C and
ACR, were log-transformed before being analyzed.

Results

Table 1 shows the baseline characteristics of the cohort.
A total of 1037 participants (mean age 53 + 12 years) were
included in the analysis, only 34.5% of whom were male.

The baseline characteristics of the cohort were signifi-
cantly different (P < 0.05) except for smoking, drinking,
waist circumference (WC), education and physical activity.
Patients with a high triglyceride level were older than
patients with a low triglyceride level. As the triglyceride
stratification increased, participants had higher uric acid and
blood glucose levels, higher SBP and DBP, and higher CRP,
while eGFR was decreased. Similarly, in addition to HDL,
other lipid parameters also increased with increasing TG.

Logistic regression analysis was used to clarify the
longitudinal relationship between the quartile of lipid

Table | The Clinical and Demographic Characteristics of the Study Population Stratified by the Quartile of Baseline Triglycerides

Parameter Values All (n=1149) Quartiles of Total Triglycerides at Baseline [mmol/L]
<4.71 >4.71 to <5.37 | >5.37 to <6.10 | >6.10
(n=269) (n=263) (n=253) (n=252)
Age [years] 52.63£12.17 48.01%13.85 51.98+11.37 53.98+11.39 56.89+9.88 <0.001
Male, n [%] 35834.50) 103 (38.30) 82 (31.20) 100 (39.50) 73 (29.00) 0.026
Smoking [%] 38 (3.70) 14 (5.20) Il (4.20) 7 (2.80) 6 (2.40) 0.288
Drinking [%] 47 (4.50) 10 (3.70) 9 (3.40) 14 (5.50) 14 (5.60) 0.501
Education attainment High school or above [%] | 379(36.55) 116(42.65) 85(32.08) 90(35.02) 88(36.21) 0.075
Physical activity [%] 466(44.94) 129(47.43) 120(45.28) 113(43.97) 104(42.80) 0.743
Waist circumference [cm] 84.77+36.19 83.42446.55 85.99+52.67 84.6419.26 85.03£10.21 0.886
Systolic blood pressure (SBP) [mmHg] 127.01+18.14 122.68+20.14 127.06+16.73 127.72+18.6 130.96+18.68 <0.001
Diastolic blood pressure (DBP) [mmHg] 77.52%11.18 75.06x11.99 78.00£10.16 78.24+12.07 78.91+£9.93 <0.001
Fasting plasma glucose [mmol/L] 4.96+0.98 4.79+0.77 4.86+0.71 5.00+1.00 5.19£1.31 <0.001
Serum uric acid [umol/L] 345.33+91.29 333.02492.43 336.49+91.81 351.54+88.92 361.45+89.40 <0.001
Estimated glomerular filtration rate (eGFR) 100.64+20.55 104.09+22.43 102.66+22.26 98.47+18.98 96.99+17.04 <0.001
[mL/min/1.73m?]
Urinary microalbumin to creatinine ratio (ACR) | 0.91(0.65-1.34) | 0.94 (0.64—1.34) | 0.85(0.63—1.28) | 0.87(0.62—1.23) | 0.98(0.74-1.43) | 0.004
[mg/mmol]
C-reactive protein [mg/L] 0.92(0.45-2.08) | 0.71 (0.37-1.65) | 0.80(0.39-1.81) [ 1.02(0.50-2.51) | 1.13(0.53-2.49) | <0.001
HOMA-IR 1.78 (1.20-2.71) | 1.58 (1.06-2.51) | 1.66 (1.20-2.68) | 1.83 (1.26-2.90) | 2.01 (1.23-2.80) | <0.001
Total cholesterol (TC) [mmol/L] 5.47+1.04 5.00+0.89 5.44+0.97 5.60+1.01 5.86%1.12 <0.001
High-density lipoprotein cholesterol (HDL-C) 1.55+0.32 1.7240.34 1.60£0.31 1.47+0.29 1.39+0.23 <0.001
[mmol/L]
Non-HDL 3.92+0.99 3.29+0.80 3.84+0.87 4.13+091 4.48+1.01 <0.001
TC/HDL 3.62+0.79 2.97+0.55 3.4740.66 3.87+0.69 4.26+0.63 <0.001
TG/ HDL 0.79 (0.53-1.30) | 0.42(0.34-0.50) | 0.67(0.58-0.78) [ 1.02(0.86—1.20) | 1.81(1.51-2.28) | <0.001l
nHDL / HDL 2.62+0.79 1.97+0.55 2.47+0.66 2.87+0.69 3.26+0.63 <0.001
Abbreviation: HOMA-IR, homeostatic model assessment of insulin resistance.
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parameters (TC, logTG, HDL, nHDL, TC/HDL, logTG/
HDL and nHDL/HDL) and CKD. Table 2 shows the
relationship between the quartile of the meaningful lipid
parameters and the CKD endpoint. In Model 1, age, gen-
der, smoking, drinking, education, exercise, hypertension,
diabetes, obesity and hyperuricemia, as confounding fac-
tors, were adjusted. The results showed that the fourth
quartile of logTG/HDL was significantly more associated
with CKD compared with the first quartile (OR = 2.453,
CI = 1.468-4.099, p < 0.001). Model 2 was adjusted for
confounding factors and hsCRP, and the results showed
consistency with Model 1. In Model 3, the confounding
factors and HOMA-IR were adjusted at the same time,
while the risk of CKD in the fourth quartile of logTG/HDL
was weakened (OR = 2.034, CI = 1.189-3.481, p < 0.05).
In Model 4, the confounding factors hsCRP and HOMA-
IR were simultaneously adjusted, and the results were the
same as those in Model 3.

During the 5-year follow-up, 163 (15.7%) participants
progressed to CKD. Figure 1 shows the relationship
between the CKD incidence and the quartile of baseline
logTG/HDL. Compared with the lower quartile, the high-
est quartile of logTG/HDL had a higher incidence rate of
CKD (p < 0.05).

Subgroup analysis was performed to examine the relation-
ship between logTG/HDL and CKD according to the factors
of gender, obesity, hypertension, hyperuricemia, and dysregu-
lated glucose metabolism. In addition to the non-obese,
non-hyperuricemia and male groups, there was a significant
difference in the association between logTG/HDL and CKD in
the other groups (P <0.05). In the glucose metabolism disorder
group, logTG/HDL was used to predict the occurrence of

CKD with an OR value of 11.45, while in the non-glycogen
metabolism disorder group, the OR value was 2.31. Similarly,
in the women, obesity, hypertension, and hyperuricemia
groups, the OR values to predict CKD increased were 4.18,
6.26, 2.89 and 8.54 respectively (Figure 2).

The multivariate linear regression method was used to
further analyze the relationship of lipid parameters and
eGFR and logACR in the above-mentioned study population
without CKD in a longitudinal analysis. The correlation of
eGFR/logACR with statistically significant lipid parameters is
shown in Table 3. In the adjusted model, log TG (coefficient =
—7.784,95% CI: —14.176-1.393, P <0.05) and nHDL/HDL-C
(coefficient = —3.448, 95% CI: —5.289-1.608, P <0.001) were
negatively correlated with the participants’ eGFR. Log TG
(coefficient = 0.136, 95% CI: 0.038-0.234, P < 0.05) and TC
(coefficient = 0.022, 95% CI: 0.0002, 0.043, P < 0.05) were
positively correlated with log ACR.

The ROC curve in Figure 3 shows the ability of three
baseline lipid parameters (TC, 1gTG, and 1gTG/HDL) to pre-
dict the occurrence of CKD in the study population. Among
them, the area under the curve of IgTG/HDL was 0.623 (p <
0.001; 95% CI: 0.593-0.653; cutoff value: 0.236; sensitivity:
46.01%; specificity: 77.57%). The areas under the curve of TC
and 1gTG are 0.530 (p = 0.208; 95% CI: 0.483-0.577; cut-off
value: 0.080; sensitivity: 57.67%; specificity: 50.34%) and
0.611 (p < 0.001, 95% CI: 0.580-0.641; cut-off value: 0.211;
sensitivity: 42.94%; specificity: 78.15%).

Discussion

This study was different from previous studies, as it was based
on healthy people without CKD to evaluate the ability of lipid
parameters to predict CKD, as well as to prevent confusion

Table 2 The Odds Ratio of Chronic Kidney Disease Predicted by Lipid Parameters

logTG/HDL-C Ratio | Odds Ratios (95% Confidence Intervals)

vs Ist quartile

Model | Model 2 Model 3 Model 4
Adjusted for Adjusted for Adjusted for Adjusted for Demographics +
Demographics Demographics + Demographics + hsCRP + HOMA-IR
HsCRP HOMA-IR
p for trend P<0.001 P<0.001 P<0.001 P<0.001
2nd quartile 0.967(0.543-1.722) 0.967(0.543-1.722) 0.931(0.523—-1.660) 0.931(0.523-1.660)
3rd quartile 1.178(0.675-2.056) 1.178(0.675-2.056) 1.061(0.602—-1.869) 1.061(0.602—-1.869)
4th quartile 2.453%%(1.468—4.099) 2.453%%(1.468—4.099) 2.034%(1.189-3.481) 2.034%(1.189-3.481)

Note: *P<0.05; **P<0.001.

Abbreviations: TG/HDL, ratio of triglycerides to non-high-density lipoprotein; HsCRP, hypersensitive C-reactive protein; HOMA-IR, homeostatic model assessment of

insulin resistance.
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Figure | The incidence rate of CKD stratified by quartiles of logTG/HDL at baseline.
Abbreviations: CKD, chronic kidney disease; TG/HDL, ratio of triglycerides to non-high-density lipoprotein.
Odds Ratio per Standard Deviation Higher IgTG/HDL
OR(95%CI) p Value
Normal glucose metabolism 1+¥ 2.313 (1.071-4.995) 0.033
Abnormal glucose metabolism -t & { 11.454 (2.605-42.031)  <0.001
Hyperuricemia -t 2 { 8.536 (2.585-28.188)  <0.001
Non- Hyperuricemia Z 1.448(1.092-1.920) 0.971
Non-Obesity 1.543 (0.367-7.899) 0.214
Obesity 1 +—8—- 6.259 (2.562-15.293)  <0.001
Non- Hypertension +q——— 5.26 (1.851-14.943) 0.002
Hypertension e—i 2.883 (1.242-6.692) 0.014
Female -+H&— 4.180 (1.730-10.100) <0.001
Male -to— 2.329 (1.028-7.14) 0.127
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Figure 2 The odds ratio of CKD according to logTG/HDL in the gender, hypertension, obesity, hyperuricemia and glucose metabolism disorder subgroups. The model was
adjusted for the above confounding factors, except for grouping variables. The error bars delineate the 95% confidence interval.

Abbreviation: TG/HDL, ratio of triglycerides to non-high-density lipoproteins.

regarding the effect of CKD on lipid metabolism disorders. In
addition, to our knowledge, this study was the first to report
a positive correlation between baseline nHDL/HDL and
logACR in healthy populations in longitudinal studies.

In this longitudinal study based on the Chinese popula-
tion, our findings were as follows: (I) logTG/HDL was

associated with an increased risk of CKD. (II) We also
evaluated the inflammation measured by hsCRP and the
insulin resistance measured by HOMA-IR to explain the
underlying mechanism of the association between lipid
parameters and CKD. (III) Among the lipid parameters
we studied, logTG and TC were negatively correlated

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13
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Table 3 Correlation of Estimated Glomerular Filtration Rate (eGFR) and Logarithm of Urinary Albumin to Creatinine Ratio

(logACR) with Lipid Parameters

Variables eGFR logACR

Coefficient (95% CI) P value Coefficient (95% CI) P value
logTG —7.784(—14.176-1.393) 0.017 0.136(0.038-0.234) 0.007
TC - - 0.022(0.0002-0.043) 0.047
nHDL/HDL ratio —3.448(—5.289—-1.608) P<0.001 - -

Abbreviations: TG, triglycerides; TC, total cholesterol; nHDL/HDL, non-high-density lipoprotein to high-density lipoprotein ratio; eGFR, estimated glomerular

filtration rate; ACR, microalbumin to creatinine ratio.

with eGFR, while logTG and nHDL/HDL were positively
correlated with IogACR. (IV) In the analysis of various
factors, namely, glucose metabolism disorder, hyperten-
sion, hyperuricemia and obesity, logTG/HDL and the risk
of CKD were inconsistent, which suggested that these
factors may synergistically affect the association between
lipids and CKD. (V) ROC curve analysis showed that
1gTG/HDL has a higher predictive value for CKD than
other lipid indicators (1gTG and TC).

Abnormalities in lipid parameter levels could lead to
impaired renal function. Our findings were consistent with
previous reports. Ho et al® showed that the TG/HDL-C ratio
was associated with adverse CKD risk profiles in healthy

populations, but the study lacked a longitudinal comparison
of the predicted value of TG/HDL-C on CKD progression
over time. A cross-sectional study based on a large popula-
tion in Japan showed that higher TG/HDL-C levels were
associated with an increased risk of CKD, especially in
participants with hypertension, diabetes and obesity.® The
TG/HDL-C ratio was a better marker of renal impairment
compared with other conventional lipids,” and our study
also found that only logTG/HDL is independently asso-
ciated with CKD. In the disorder of lipid metabolism,
elevated TG, TC and nonHDL levels accelerated athero-
sclerosis, while HDL, with the functions of anti-oxidative
stress, inhibition of inflammation and anti-thrombosis,

1.0
/-:—
= —TC
4 logTG
logTGMHDL
0.8 ~—— Reference line
2 0.6
>
L 2
I
c
@
Y 04
pvalve:
0.2+ p(TC VS. logTG)= 0.0072
p(TC VS. logTG/HDL) = 0.0046
p(logTG VS. logTG/HDL)= 0.1125
0.0 T T T T
0.0 0.2 04 06 08 10
1 - Specificity

Figure 3 ROC curve analysis of TC, IgTG and IgTG/HDL values to predict CKD.

Abbreviations: TC, total cholesterol; TG, triglycerides; TG/HDL, ratio of triglycerides to non-high-density lipoprotein.
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tended to decrease atherosclerosis, which together promoted
the development of CKD.® TC and TG levels were nega-
tively correlated with eGFR at different ages.”'® In
a prospective observational study in a population with
CKD, LDL-C in patients with moderate to low proteinuria
was closely associated with total cholesterol levels and poor
prognosis of kidney disease.'' As a novel indicator, a higher
NonHDLc/HDLc ratio predicted the risk of new-onset CKD
and had a slight significant correlation with low eGFR,
which could serve as a potential indicator for identifying
high-risk populations with CKD; however, the relationship
between the NonHDLc/HDLc ratio and ACR was not
reported.'? In a large cohort study of type 2 diabetes, higher
plasma HDL-C levels were associated with a lower risk of
CKD events during a 5-year median follow-up. All of these
studies have shown that dyslipidemia can impair kidney
function, leading to a decrease in eGFR and an increase in
proteinuria, which ultimately leads to CKD events."?

As the baseline logTG/HDL increased, individuals had
a higher risk of CKD, and when HOMA-IR was included
in the model, logTG/HDL was less likely to predict CKD
risk (Models 3 and 4 in Table 2), although hsCRP was not.
This suggested a possible link between logTG/HDL and
CKD through HOMA-IR. The accumulation of kidney fat
could be used to explain the impairment of kidney func-
tion caused by lipid disorders. Systemic insulin resistance
and hyperlipidemia could promote renal lipid uptake or
local fatty acid synthesis, causing structural and functional
changes in mesangial cells, podocytes and proximal tubule
cells, leading to apoptosis and differentiation, which con-
tributes to the development of fibrosis and CKD.'*!"
Meanwhile, inflammation, reactive oxygen species
(ROS), endogenous electrical stress and other pathophy-
siological mechanisms caused by hyperlipidemia would
also promote the pathological changes of mitochondria
and trigger the apoptotic pathway.'* In the process of
lipid dysfunction leading to CKD, the destruction of cho-
lesterol homeostasis in podocytes played an important
role. The accumulation of cellular cholesterol due to
increased synthesis, inflow or reduced efflux led to the
destruction of the filtered glomerular barrier and the devel-
opment of proteinuria nephropathy.'® At the same time,
the decline of HDL with the reverse transport of choles-
terol, anti-oxidation, anti—inflammatory and anti-apoptotic
effects inhibited the development of CKD.*!”

As one of the components of metabolic syndrome, hyper-
lipidemia is often accompanied by hypertension, impaired
glucose tolerance, obesity and other clinical manifestations.

Therefore, in this study, logTG/HDL was also investigated in
the subgroup of hypertension and glucose metabolism disor-
ders, namely, obesity and hyperuricemia, regarding the risk of
CKD. Our results suggested that the risk of CKD is enhanced
with an increase in MetS-related factors, although no similar
conclusions were reached in the hypertension group. Tanaka
H et al reported a positive correlation between the number of
components of metabolic syndrome and the prevalence of
CKD."® Ninomiya T et al also confirmed this association.'’
KitiyakaraC et al, in a Southeast Asian cohort, showed that the
metabolic syndrome defined by NCEP ATP III was associated
with a new risk of CKD.?° In addition, studies have shown that
elevated serum uric acid levels were an independent risk factor
for kidney disease.’’** Other components of Mets cause
microalbuminuria, angiogenesis, mesangial cell proliferation
and extracellular matrix expansion through increased glomer-
ular filtration, renal endothelial dysfunction, activation of the
renin-angiotensin system (RAS), oxidative stress and abnor-
mal secretion of growth factors.”?

This study has some limitations. First, because we only
studied residents who were willing to participate, those with
more comorbidities and those who did not have jobs may
have had a higher participation rate. In addition, compared
with Western countries, the population we studied was
younger, which may lead to selection bias. Second, the lack
of simultaneous assessment of apolipoprotein A and apoli-
poprotein B and other lipid parameters and the ability to
predict CKD is another limitation of this study. Third, crea-
tinine is a product of muscle metabolism. The creatinine-
based eGFR we assessed to evaluate renal function may not
be accurate for assessing middle-aged and elderly people.
Fourth, the development of CKD within two years of initial
testing seems to limit the sensitivity of the study. Finally, the
relatively short mean follow-up time may not have been
sufficient to show the impact of dyslipidemia on renal func-
tion in a relatively young cohort, and a longer follow-up in
older people may have shown a greater number of patients
with renal involvement.

Conclusions

In conclusion, we report that only baseline logTG/HDL is
an independent risk factor for CKD, and logTG/HDL may
be useful for clinical monitoring of CKD. In the obese and
female populations, as well as in those with disorders of
glucose metabolism and hyperuricemia, this risk is exacer-
bated, so special attention needs to be paid to lipid control
in these populations. We report that log TG and nHDL/
HDL-C are negatively correlated with eGFR. Log TG and
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TC are positively correlated with logACR. Further
research is needed to replicate these findings in other
cohorts and to assess the pathophysiological basis and
significance.
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