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ABSTRACT

Introduction: One of the most serious complications of diabetes is diabetic nephropathy,
which is also known to increase the risk of cardiovascular events. Patients with diabetic
nephropathy have abnormal lipid levels, which raises their risk of cardiovascular problems. In
this study, type 2 diabetes mellitus (T2DM) patients with and without nephropathy had their
levels of dyslipidemia compared, and the causes of nephropathy were examined.

Method: Patients with T2DM who had overt nephropathy were included in the study group
and those without nephropathy were included in the control group in this retrospective analysis.
Age and diabetes duration were matched between the two groups. The case sheets were used
to gather information on total cholesterol (TC), triglycerides (TG), high density lipoprotein
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), urea, and creatinine.
Equations were used to compute the TG/HDL-C ratio, a proxy for small, dense LDL particles
(sdLDL), and the estimated glomerular filtration rate (eGFR). The variables linked to eGFR
were identified using multivariate analysis.

Result: 56.51% of control individuals and 75.28% of nephropathy subjects both had
dyslipidemia (P=0.011). In comparison to controls, people with nephropathy had a higher
percentage of subjects with atherogenic dyslipidemia (high TG+low HDL-C+sdLDL) at 14.60
than controls did at 14.12. Despite there being no discernible differences in serum creatinine,
patients with nephropathy had significantly lower mean eGFR values (P=0.001). Multivariate
analysis revealed that TC (P=0.007) and HDL-C (P=0.05) were linked to eGFR among the
participants in our study.

Conclusion: According to our findings, dyslipidemia was very common in nephropathy
patients. Regular testing for dyslipidemia may help diabetic nephropathy patients reduce their
risk of adverse outcomes.

Keywords: Cardiovascular risk; Diabetic nephropathy; Dyslipidemia; Small, dense low
density lipoprotein

Introduction

A major clinical condition identified in people with diabetes mellitus is dyslipidemia. High
plasma triglyceride (TG) concentration, low HDL-C concentration, and increased
concentration of small, dense, low density lipoprotein (sdLDL) particles are the defining
characteristics of diabetic dyslipidemia. Increased TG synthesis results from the mobilisation
of free fatty acids from adipose tissue to the liver as a result of insulin resistance. Long-term
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diabetes would cause lipoprotein lipase dysfunction, which would further raise TG levels and
lead to the accumulation of big, TG-rich very low density lipoprotein particles, which in turn
produce sdLDL particles [1]. Therefore, type 2 diabetes mellitus (T2DM) patients still have a
majority of atherogenic sdLDL particles even when their LDL-C levels are not increased [2].
One of the most serious side effects of diabetes is diabetic nephropathy, which is characterised
by proteinuria and renal insufficiency. It is a recognised risk factor for both mortality and
cardiovascular events [3]. Individuals with diabetic nephropathy are known to have
abnormalities in their lipoproteins, and the majority of these patients pass away from
cardiovascular causes before their renal failure progresses to end stage renal disease [4,5]. Both
quantitative and compositional alterations in lipids are brought on by diabetic nephropathy.
Even in diabetic nephropathy patients with normal levels of total cholesterol (TC) and TG,
atherogenic sdLDL particle presence is elevated [4].

Dyslipidemia has also been demonstrated to hasten the rate of kidney injury. Dyslipidemia in
diabetes patients causes a progressive decrease of renal function, according to clinical and
experimental research [6]. It has been suggested that lipids may harm the vascular, mesangial,
and tubular cells of the kidneys, albeit the exact mechanism underlying this activity is still
unclear [7]. The kidney damage brought on by dyslipidemia in diabetic patients is accelerated
further by underlying dysglycemia [8]. Thus, dyslipidemia and nephropathy exacerbate the
clinical condition and raise the risk of renal or cardiovascular complications in diabetes patients
by working in concert.]

Studies on lipid abnormalities in patients with chronic renal failure have been conducted in
India [9,10], however there aren't many of these studies specifically on diabetic nephropathy.
We compared the degree of dyslipidemia among diabetic nephropathy patients in a
retrospective analysis and assessed the risk factors for nephropathy among them.

METHODS:

Patients

After receiving the required ethical permission, this retrospective investigation was carried out
at Patna Medical College, Patna, Bihar. For the study, case files of randomly chosen
participants with diagnosed T2DM were reviewed. The study excluded participants with end-
stage renal disease, thyroid dysfunction, known coronary artery disease, hematuria, or urinary
tract infection. Additionally, participants who performed blood tests at other laboratories or
had irregular follow-up or missing data were not included in the study. Subjects without
nephropathy were placed in the control group (group 1) after a review of the case sheets, and
those with overt nephropathy were placed in the study group (group 2). The following were the
admission and exclusion criteria: Subjects in Group 1 had T2DM but no history of albuminuria
or proteinuria, as shown by a spot urine sample with 30 mg of aloumin per gramme of creatinine
in the three most recent lab reports. Subjects in group 2 had overt nephropathy. In this
investigation, subjects were judged to have overt nephropathy if they had persistent proteinuria,
which was defined as an albumin/creatinine ratio of >300 mg of albumin per gramme of
creatinine on a spot urine sample, in at least two of the three most recent urine analyses. For
the patients in this group, the beginning of diabetes should have come before the onset of
nephropathy. After screening 439 case sheets, we ultimately added 90 people to the control
group (group 1) and 80 to the group with diabetic nephropathy (group 2). Age and diabetes
duration were matched between the two groups. The case sheets were used to record
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anthropometric information such as height, weight, and body mass index (BMI). We also
gathered information on their food, lifestyle, and medications.

Laboratory evaluation

Utilizing kits on a BS-400 Mindray Chemistry analyzer, the following substances were
analysed in serum: TC, TG, HDL-C, LDL-C, urea, and creatinine. High-Performance Liquid
Chromatography was used on a Bio-Rad D-10 system with Bio-Rad kits to measure HbAlc.
These analytical techniques had been codified and applied often in the hospital's clinical
laboratory. As a substitute indicator for the presence of sdLDL, the TG/HDL-C ratio was
determined. The Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation,
traceable to isotope dilution mass spectrometry, was used to determine the estimated
glomerular filtration rate (eGFR) from the serum creatinine levels for the study participants.

Statistic evaluation

SPSS version 16.0 was used to analyse the data. The quantifiable variables were expressed as
mean standard deviation, and the categorical variables as percentages. A P value of 0.05 was
regarded as statistically significant when comparing categorical variables using the chi-square
test and continuous variables between the two groups using the t-test. Mann-Whitney For
continuous variables with large standard deviations, the U test was used, and P 0.05 was
regarded as statistically significant in this context as well. To determine the relationship
between lipid markers and indications of renal function, Pearson correlation analysis was used.
To determine the variables that were each independently linked with eGFR, multiple regression
analysis was used.

RESULTS:

For controls and nephropathy subjects, the mean age was 54.27 £ 9.25 years, and the mean
duration of diabetes was 10.75 + 7.60 years, and 12.26 + 7.03 years, respectively. For these
groups, the male to female ratios were 70:21 and 61:27, respectively. A positive family history
of diabetes among first degree relatives was present in about 51% of the study participants.
Compared to group one, which included 5.42% of the individuals, group two had an 8.98%
positive family history of renal disease. 6.51% of participants in group 1 and 12.35% of
subjects in group 2 had family histories of kidney illness that could not be determined from
case sheets. When compared to controls, nephropathy patients had a greater prevalence of
neuropathy, a diabetes-related consequence (P=0.04). However, there was no statistically
significant difference in the prevalence of hypertension or retinopathy between the two groups
(P=0.498 and P=0.184, respectively).

Of the entire study participants, 67.95% were taking oral hypoglycemic medications, 23% were
receiving an insulin and oral hypoglycemic medication combination, and 8.83% were receiving
only insulin. The percentage of participants taking oral hypoglycemic medications, oral
hypoglycemic medications with insulin, or insulin alone was not statistically different between
the two groups when compared (P=0.587, P=0.536, and P=0.388, respectively). In total,
42.53% of study participants were taking statins alone, 4.41% were using statins along with
fibrates, and 0.54% were taking statins along with ezetimibe. When the two groups were
compared, it was discovered that people with nephropathy had a considerably greater
percentage of statin users (31.51% vs. 53.92% P=0.0002).

Between the non-nephropathy and nephropathy groups, there was no discernible difference in
the percentage of subjects taking angiotensin converting enzyme inhibitors (ACEi) or
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angiotensin Il receptor blockers (ARB) (ACEi: 42.39% vs. 41.56%, P=1.1; ARB: 6.51% vs.
12.35%, P=0.490). Between the two groups, there was no discernible difference in BMI
(P=0.14). TG, LDL-C, and TC were all noticeably higher in the group with diabetic
nephropathy (P=0.002, 0.014, and 0.001, respectively). Subjects with nephropathy had
increased serum urea (P=0.066). Despite there being no discernible differences in serum
creatinine, patients with nephropathy had significantly lower mean eGFR values (P=0.001).
In the non-nephropathy group, there were 56.51% of participants with one or more forms of
dyslipidemia (TC 100 mg/dL, TG 250 mg/dL, HDL-C 25 mg/dL [for males] and 30 mg/dL [for
women], or LDL-C 200 mg/dL, or a combination of these disorders), compared to 75.27% of
subjects in the nephropathy group (P= 14.12% of participants in the control group and 14.60%
of those with nephropathy had atherogenic dyslipidemia.

In this study, atherosclerotic dyslipidemia is defined as TG 150 mg/dL+HDL-C 25 mg/dL for
males and 30 mg/dL for women+TG/HDL-C ratio 2. Both the non-nephropathy group
(70.32%) and the nephropathy group (75.27%) had higher TG/HDL-C ratios (2), which are
employed as substitute markers for sdLDL (Table 1).

Table 1: Comparison of the occurrence of dyslipidemia between subjects with and

without nephropathy

Variable Group 1 Group 2 | Pvalue

Diabetic subjects | Diabetic subjects

without nephropathy with nephropathy
Dyslipidemia 61 (56.51%) 66 (74.27%) 0.011
sdLDL 64 (70.32) 66 (74.27%) 0.771
Atherogenic 12 (14.12%) 12 (13.60%) 2.0
dyslipidemia

In the nephropathy group, the proportion of patients having dyslipidemia was lower in statin
users compared to non-users (38.45% vs. 64.85%, P=0.013). On the other hand, in the control
group, there was no discernible difference in the proportion of participants with dyslipidemia
between the statin and non-statin subgroups (32.34% vs. 36.20%, P=0.58). When participants
receiving ACEi or ARB were contrasted with those receiving neither (53.32% vs. 48.93%,
P=0.672 for controls; 62.4% vs. 58.53%, P=0.702 for the nephropathy group), dyslipidemia
was not found to be different.

It was discovered that TC, TG, LDL-C, and sdLDL had a weakly positive association with
serum urea (r=0.275, r=0.240, r=0.247, and r=0.325, respectively) and serum creatinine
(r=0.286, r=0.238, r=0.25, and r=0.225, respectively), as well as a weakly negative connection
with eGFR (r=-0.28, r The established nephropathy indicator eGFR was used as the dependent
variable in a multiple regression analysis, with the independent factors being TC, TG, HDL-C,
LDLC, BMI, duration of diabetes, and HbAlc. The dependent variable, eGFR, was chosen
because certain patients may exhibit *non-proteinuric diabetic nephropathy." It was discovered
that among the study participants, TC (P=0.006) and HDL-C (P=0.05) were related to eGFR
(Table 2).

Table 2:
Independent Unstandardized | Standard P value R square for
variable coefficient B error the model
BMI -0.665 0.701 0.342 0.130
Diabetes duration | -0.454 0.352 0.201 -
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HbAlc 1.097 1.122 0.331 -
Total cholesterol -0.231 0.083 0.006 -
Triglycerides 0.001 0.030 0.992 -
HDL-C 0.420 0.224 0.062 -
LDL-C 0.052 0.091 0.552 -

DISCUSSION:

Adults with recently discovered kidney disease should be checked for dyslipidemia, as this
condition, while not always present, is frequently present among those with nephropathy,
according to Kidney Disease: Improving Global Outcomes (KDIGO) clinical practise
guidelines for lipid management in chronic kidney disease [11]. In this study, the nephropathy
group had a considerably larger number of individuals with dyslipidemia. While advanced
renal impairment also results in a decrease in HDL-C levels, proteinuria, the defining feature
of diabetic nephropathy, increases LDL-C fraction [12]. The Diabetes Control and
Complications Trial (DCCT) and other large-scale trials' post-hoc analyses have shown that
albuminuria is linked to higher levels of TC, TG, and LDL-C [13].

According to the findings of our study, patients with nephropathy had considerably higher
levels of TC, TG, and LDL-C. TC, TG, HDL-C, and LDL-C were significantly different
between diabetic and diabetic nephropathy patients, according to a study among a comparable
South Indian population [14]. Similar findings to those of the present investigation have been
found in a study conducted even in a population of a different ethnicity [15]. A different study
found that type 1 patients can also have dyslipidemia linked with diabetic nephropathy, not just
T2DM people [16]. The mean HbA1c% of the participants in our study (9.531.85 and 9.32.3
for controls and nephropathy cases, respectively) underlines their poor glycemic condition.
Since persistent hyperglycemia has a significant impact on lipid metabolism, the dyslipidemia
of the study's participants may also be a result of their poor glycemic control.

In this study population, both groups had high rates of participants with sdLDL, as evidenced
by the TG/HDL-C ratio, albeit there was no statistically significant difference between the two
groups. However, a study of Japanese diabetic people revealed that nephropathy patients’ LDL
particle sizes were considerably lower than those of subjects without nephropathy [17]. About
13% of participants in both groups had atherogenic dyslipidemia, which is the coexistence of
high TG, low HDL-C, and the presence of sdLDL particles. Their likelihood of experiencing
unfavourable cardiac events may rise if they have atherogenic dyslipidemia or sdLDL particles.
The current study's connection between lipid measures and kidney function parameters
suggests that dyslipidemia and renal insufficiency are common in this population. Numerous
prospective studies have demonstrated a strong association between dyslipidemia and renal
prognosis [18]. The incidence of unfavourable cardiovascular events among people with renal
disease has been shown to decrease with therapeutic intervention with statins to lower
cholesterol levels [19]. The use of statins to treat dyslipidemia can enhance renal outcomes,
according to existing data, albeit this has not been definitively demonstrated [11]. Although
statin therapy patients in the nephropathy group in the current study had a decreased incidence
of dyslipidemia compared to non-statin participants, the presence of dyslipidemia even among
statin users in both groups is alarming.

In this investigation, it was found that the lipid parameters TC and HDL-C were linked to
nephritis. Previous research has demonstrated that patients with chronic renal failure who had
greater TC levels had a higher probability of dying [20,21]. In a more recent large-scale study
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with 3,303 patients with chronic kidney disease stages 3 to 5, Chen et al. [22] found that the
relationship between TC and mortality varied depending on the patient's amount of proteinuria.
Despite the fact that the HDL-C and eGFR did not significantly correlate according to Pearson
correlation analysis, HDL-C was found to be related to falling eGFR in our study based on
regression analysis. After accounting for a number of variables, a community-based cross-
sectional study found that HDL-C is independently correlated with eGFR in the general
population [23]. The Physicians Health Study had shown that, even at mildly raised serum
creatinine values, patients with elevated cholesterol or low HDL-C were at considerable risk
for worsening renal function [24]. It should be emphasised that the present study's regression
analysis results may have been influenced by the small number of patients, uncorrected clinical
data, and retrospective study design.

The findings of this study demonstrate that nephropathy patients had poor glycemic and lipid
control as well as a significant prevalence of concomitant conditions like hypertension and
neuropathy. This justifies thorough therapeutic intervention and early detection of these
disorders for the best possible control. Even though it was a retrospective analysis with a
limited sample size, the study was nonetheless able to gather important information about the
prevalence of dyslipidemia among people with diabetic nephropathy. Although there is no
disputing the efficacy of therapeutic interventions like statin therapy in the control of blood
cholesterol, prospective trials are required to definitively demonstrate their impact in lowering
cardiovascular event-related mortality among nephropathy patients.

Conclusion:

According to the findings of our study, dyslipidemia was much more common in nephropathy
patients than in other diabetic participants in this community. Furthermore, the population’s
risk for future cardiovascular events is increased by the abundance of sdLDL particles found
there. It is generally agreed that strict management of dyslipidemia and dysglycemia could be
a useful tactic for lowering the risk of renal or cardiovascular problems.

References:

1. Packard CJ. Triacylglycerol-rich lipoproteins and the generation of small, dense low-
density lipoprotein. Biochemical Society Transactions. 2003 Oct 1;31(5):1066-9.

2. Palazhy S, Viswanathan V. Lipid abnormalities in type 2 diabetes mellitus patients with
overt nephropathy. Diabetes & metabolism journal. 2017 Apr 1;41(2):128-34.

3. Parving HH, Persson F, Rossing P. Microalbuminuria: a parameter that has changed
diabetes care. Diabetes research and clinical practice. 2015 Jan 1;107(1):1-8.

4. Samuelsson O, Mulec H, Knight-Gibson C, Attman PO, Kron B, Larsson R, Weiss L,
Wedel H, Alaupovic P. Lipoprotein abnormalities are associated with increased rate of
progression of human chronic renal insufficiency. Nephrology, Dialysis, Transplantation:
Official Publication Of The European Dialysis And Transplant Association-European
Renal Association. 1997 Sep 1;12(9):1908-15.

5. Hernandez GT, Nasri H. World Kidney Day 2014: increasing awareness of chronic kidney
disease and aging. Journal of renal injury prevention. 2013 Nov 2;3(1):3-4.

6. Breyer JA, Bain RP, Evans JK, Nahman Jr NS, Lewis EJ, Cooper M, McGill J, Berl T,
Collaborative Study Group. Predictors of the progression of renal insufficiency in patients
with insulin-dependent diabetes and overt diabetic nephropathy. Kidney international. 1996
Nov 1;50(5):1651-8.

7. Keane WF. The role of lipids in renal disease: future challenges. Kidney International. 2000
Apr 1;57:527-31.

823



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 10, Issue 02, 2023

Palazhy S, Viswanathan V. Lipid abnormalities in type 2 diabetes mellitus patients with
overt nephropathy. Diabetes & metabolism journal. 2017 Apr 1;41(2):128-34.

Sharma BK, DS R. Absence of hyperlipidaemia in patients of chronic renal failure in
Chandigarh.

Das BS, Misra SK, Rao DV, Satpathy SR, Bose TK. Serum lipid in chronic renal failure.
Tonelli MA, Wanner C, Cass A, Garg AX, Holdaas H, Jardine AG, Jiang L, Kronenberg
F, Parekh RS, Shoji T. Kidney disease: improving global outcomes (KDIGO) lipid work
group. KDIGO clinical practice guideline for lipid management in chronic kidney disease.
Kidney International Supplements. 2013;3(3):1-315.

Krolewski AS, Warram JH, Christlieb AR. Hypercholesterolemia--a determinant of renal
function loss and deaths in IDDM patients with nephropathy. Kidney International
Supplement. 1994 Feb 2(45).

Jenkins AJ, Lyons TJ, Zheng D, Otvos JD, Lackland DT, Mcgee D, Garvey WT, Klein RL,
dcct/edic Research Group. Lipoproteins in the DCCT/EDIC cohort: associations with
diabetic nephropathy. Kidney international. 2003 Sep 1;64(3):817-28.

Suchitra MM, Kumar MS, Bitla AR, Rao AM, Alok S. Atherogenic dyslipidemia in
diabetic nephropathy: lipoprotein (a), lipid ratios and atherogenic index.

Jisieike-Onuigbo NN, Unuigbe EI, Kalu OA, Oguejiofor CO, Onuigbo PC. Prevalence of
dyslipidemia among adult diabetic patients with overt diabetic nephropathy in Anambra
state South-East Nigeria. Nigerian Journal of Clinical Practice. 2011;14(2):171-5.
Kumawat M, Sharma TK, Singh I, Singh N, Ghalaut VS, Vardey SK, Shankar V.
Antioxidant enzymes and lipid peroxidation in type 2 diabetes mellitus patients with and
without nephropathy. North American journal of medical sciences. 2013 Mar;5(3):213.
Hirano T, Naito H, Kurokawa M, Ebara T, Nagano S, Adachi M, Yoshino G. High
prevalence of small LDL particles in non-insulin-dependent diabetic patients with
nephropathy. Atherosclerosis. 1996 Jun 1;123(1-2):57-72.

Appel GB, Radhakrishnan J, Avram MM, DeFronzo RA, Escobar-Jimenez F, Campos
MM, Burgess E, Hille DA, Dickson TZ, Shahinfar S, Brenner BM. Analysis of metabolic
parameters as predictors of risk in the RENAAL study. Diabetes care. 2003 May
1;26(5):1402-7.

Sandhu S, Wiebe N, Fried LF, Tonelli M. Statins for improving renal outcomes: a meta-
analysis. Journal of the American Society of Nephrology. 2006 Jul 1;17(7).

Contreras G, Hu B, Astor BC, Greene T, Erlinger T, Kusek JW, Lipkowitz M, Lewis JA,
Randall OS, Hebert L, Wright JT. Malnutrition-inflammation modifies the relationship of
cholesterol with cardiovascular disease. Journal of the American Society of Nephrology.
2010 Dec 1;21(12):2131-42.

Liu Y, Coresh J, Eustace JA, Longenecker JC, Jaar B, Fink NE, Tracy RP, Powe NR, Klag
MJ. Association between cholesterol level and mortality in dialysis patients: role of
inflammation and malnutrition. Jama. 2004 Jan 28;291(4):451-9.

Chen SC, Hung CC, Tsai YC, Huang JC, Kuo MC, Lee JJ, Chiu YW, Chang JM, Hwang
SJ, Chen HC. Association of cholesterol levels with mortality and cardiovascular events
among patients with CKD and different amounts of proteinuria. Clinical Journal of the
American Society of Nephrology. 2013 Nov 7;8(11):1915-26.

Wang F, Zheng J, Ye P, Luo L, Bai Y, Xu R, Sheng L, Xiao T, Wu H. Association of high-
density lipoprotein cholesterol with the estimated glomerular filtration rate in a community-
based population. PLoS One. 2013 Nov 6;8(11):e79738.

Schaeffner ES, Kurth T, Curhan GC, Glynn RJ, Rexrode KM, Baigent C, Buring JE,
Gaziano JM. Cholesterol and the risk of renal dysfunction in apparently healthy men.
Journal of the American Society of Nephrology. 2003 Aug 1;14(8):2084-91.

824



