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Abstract

Background: Dyslipidemia is one of the key contributors to increase morbidity and mortality in type-Il diabetes. Presence of
diabetic nephropathy is said to further enhance dyslipidemia. Understanding this association can benefit our therapeutic goals in
these patients.

Objective: To compare the degree of dyslipidemia in cases of type 2 diabetes mellitus with and without nephropathy.

Material and Methods: This cross-sectional study was conducted at the Department of Medicine, PAF Hospital Islamabad, Pakistan
from Mar 2023-Aug 2023. A total of 100 Type 2 Diabetes patients, diagnosed with nephropathy were included in the study group.
Another 100 patients with Type 2 diabetes without nephropathy were added in the control group. Biochemical investigations were
conducted for both the groups including complete lipid profile, serum albuminuria and serum createnine. The primary outcome was
set as the significance of difference in lipid profile between the two groups.

Results: The mean age in this study was 55.23+8.99 years. The male gender was 67(54%) while female gender was (53) 46% in
overall study population. Dyslipidemia was significantly more common in the study group than controls (78% vs. 53%, p<0.001). The
study group had significantly higher mean levels of total cholesterol (p <0.0001), triglycerides (p <0.0001), LDL cholesterol
(p < 0.0001), and VLDL cholesterol (p < 0.0001), while HDL cholesterol showed no significant difference (p = 0.42).

Conclusion: Diabetic patients with nephropathy displayed a markedly higher degree of dyslipidemia, with significantly raised total
cholesterol, LDL, triglycerides, and VLDL levels.
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Introduction:

Diabetes mellitus (DM) is a condition that is caused by lack DN is an independent marker of cardiovascular (CV)

of insulin secretion or action and result in elevated levels of events and CV mortality.? The major cause of vascular
glucose in the blood.! DM leads to path physiological complications in diabetes is inflammation of the
changes which are then responsible for micro and macro endothelium caused by a variety of factors like
vascular complications causing target organs damage.? hyperglycemia, activation of RAS system, advanced
One among these micro vascular complications is diabetic glycated end products, oxidative stress and oxidation of
nephropathy (DN) which is marked by renal insufficiency low density lipoproteins (LDL). Poor glycemic control is
progressing in shape of Microalbuminuria and proteinuria. however found to be independent risk factor for DN
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explained by the hexamine pathway, polyol pathway and
production of advanced glycated end products. The risk of
atherosclerotic CV disease (ASCVD) is significantly
increased in patients with diabetic kidney disease (DKD),
as besides diabetes being a risk factor, DKD causes a
variety of complication including severe dyslipidemia.*>

It is documented that with the progression of DN, there are
significant changes in plasma lipid metabolism which
causes lipid deposition. The lipoproteins are taken up by
epithelial cells and mesangial cells through their unique
receptors. It has been demonstrated that the presence of
modified LDL in mesangial matrix allow their activation as
macrophages. These modified lipoproteins play their role in
the pathophysiology of glomerulosclerosis in diabetic
patients. The lipoproteins activate adhesion molecules and
chemotactic factors issued by mesangial cells and
macrophages are hence engaged. Infiltration ~ of
monocytes is the result of these processes which then take
part in glomerulosclerosis. This is a vicious circle as the
macrophages are involved in oxidization of more LDL and
nephropathy is aggravated.>-®

In diabetic patients, impaired lipoprotein metabolism,
termed 'diabetic dyslipidemia' is characterized by increased
levels of total cholesterol (TC), triglyceride (TG), LDL
cholesterol  (LDL-C), very low density lipoprotein
cholesterol (VLDL-C) and decreased levels of high density

lipoprotein cholesterol (HDL-C).>®7 Insulin resistance
present in diabetic patients results in the mobilization of

Material and Method:

Study Design & Setting:

This hospital based cross-sectional study was conducted
at the Department of Medicine, PAF Hospital Islamabad,
Pakistan from March 2023 to August 2023 over a period of
six months.

Sample Size

Sample size was calculated using WHO sample size
software with following assumptions:

Alpha =5 % (two sided), power = 80%.

p1 (Prevalence of dyslipidemia in diabetic patients with
nephropathy) = 75.28%,

p2 (Prevalence of dyslipidemia in diabetic patients without
nephropathy) = 56.52%.13 Estimated sample size n1=100,
n2=100.

Patient’s enrolment and sampling Technique:

A total of 100 Type 2 Diabetes patients above the age of
18 years, diagnosed with nephropathy reporting at OPD of
the department were included in the study group. Another
100 patients with Type 2 diabetes without nephropathy
were added in the control group. To minimize confounding
effects, participants in both groups were matched for age,
gender, and use of lipid-lowering medications at the
patient’s enrolment stage.

Exclusion Criteria

free fatty acids from the adipose tissue to the liver which
leads to increased production of TG. Prolonged diabetes
would further raise TG levels, resulting in the accumulation
of large TG-rich VLDL particles generating small dense
LDL (sdLDL) particles. Imbalance of lipid concentration in
the blood (like TG and cholesterol) is said to be present in
the early stages of nephropathy and enhances the course
of kidney injury. Lipoprotein measurements therefore help
to evaluate the progression of DN.2

As discussed above, driven mainly by the increased levels
of blood glucose, dyslipidemia results is the development
of DN.9,10,11Therefore diabetic dyslipidemia and DN are
found to be greatly associated with each other and have a
major role in future progression of the diabetic related
complications progressing towards end stage renal disease
(ESRD) and CV events.11-12

This association between of DN and diabetic dyslipidemia
is discussed in global literature; however, studies on this
topic in Pakistani population are limited. The purpose of
this study was therefore to find the difference between
serum lipid profile of type 2 diabetic patients with
nephropathy and without nephropathy in our local
population. The results of this study will help the physicians
and endocrinologists to establish evidence based
recommendations for optimal management of diabetic
patients in our population, helping to prevent future
complication of diabetes.

Exclusion criteria were set as patients having urinary tract
infection (UTI), end stage renal disease (ESRD), coronary
artery disease (CAD), hematuria or thyroid dysfunction.
Biochemical investigations were conducted for both the
groups including Glycosylated hemoglobin (HbA1c), TC ,
LDL-C, TG, VLDL-C, HDL-C, serum albuminuria and
serum createnine as per standard procedures. The primary
outcome was set as the significance of difference in lipid
profile between the two groups.

Dyslipidemia was labeled when levels of one or more
among TC (> 200 mg/dl), TG(=150 mg/dl) or LDL (=
100mg/dl) were above or that of HDL below the targets
(=40 mg/dl in males and <50 mg/dl in females) as set by
American Diabetes Association.

Serum createnine levels were investigated and GFR was
calculated with Cockroft-Gault equation.

A written consent was taken from the patients for the
participation in study. Permission for conducting study was
taken from the ethical committee, of the Hospital.

Data were analyzed using SPSS version 25. Descriptive
statistics were used to summarize baseline characteristics,
with means and standard deviations calculated for
continuous variables and frequencies with percentages for
categorical variables. To control for potential confounders,
the results were stratified based on duration of diabetes
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(>10 years). Normality of continuous data was assessed
using the Shapiro-Wilk test, and all lipid profile parameters
were found to be normally distributed. The lipid profile
parameters between the two groups were compared using
the independent t-test for normally distributed continuous
variables, while the Chi-square test was applied for
categorical variables such as the presence or absence of
dyslipidemia. A p-value of €.05 was considered statistically
significant for all these comparisons.

Results:

The mean age in this study was 55.23+8.99 years with an
age range of 38 to 72 years. The ratio of male gender was
54% while female gender was 46% in overall study
population. The group wise details of demographics and
clinical findings showed that the duration of diabetes was
significantly longer in the study group (p=0.03). Similarly,
createnine levels and eGFR were significantly higher in the
study group (p<0.001 for both), confirming nephropathy

status as shown in table-I.
Table-1: Demographic and clinical details in both the groups.

n=200
Demographics and clinical a
>
findings . 8 & 5 |,
° 1] - ~ 1
= s t s
»n 3 5 >
S S =
Age (MeanzSD) years 56.67+8.94 55.53£9.05 | 0.37
Gender Male n (%) 55 (55) 53 (53)
Femalen (%) [ 45 (45) 47 (47) 0.78
Duration ~ of  Diabetes 11.5243.31
(MeanzSD) years 12.14+3.44 0.19

Body Mass Index Mean+SD) | 29.25+4.24 | 28.66+3.14 | 0.26

Family History of Diabetes n | 52 (52) 47 (47) 0.48
(%)

OADn (%) 85 (85) 87 (87) 0.68

o Insulin (%) 22 (22) 17 (17) 0.37

Medication [~OAD+Insulinn | 7 (7) 4(8) 0.35

(%)

Lipid 46 (46) 40 (40) 0.39

Loweringn (%)

ACEI n (%) 39(39) 35(35) 0.55
Createnine(Mean+SD) 1.42+0.17 1.16£0.23 | <0.0
mg/dL 01
€GFR (mL/min/1.73 m2) 72.55+13.16 | 83.48+8.56 | <0.0

01

HbA1C 9.22+1.46 9.05+1.15 | 0.36

The outcome of the study showed that the frequency of
patients with dyslipidemia was significantly higher in the
study group compared to the control group (78% Vs. 53%
respectively, p<0.001). Frequency of patients with lipid
abnormalities of different lipid parameters showed higher
frequencies of elevated TC (p<0.0001), LDL-C (p<0.0001),
and TG (p<0.0001) in the study group compared to the

control. Low HDL-C was more common in the study group
however, this difference did not reach statistical
significance (p=0.09) as shown in Table-I.

Table-2: Comparison of Presence of dyslipidemia between the

groups n=200

Prevalence and | Study Control p-value/Chi-
major Group Group n=100 | square
parameters n=100

Incidence of | 78(78) 53 (53) <0.001/13.83
dyslipidemia n (%)

Raised Total | 72 (72) 35 (35) <0.0001/27.52
Cholesterol n (%)

Raised LDL | 38(38) 6 (6) <0.0001/29.84
Cholesterol n (%)

Raised 74 (74) 47 (47) <0.0001/15.25
triglycerides n (%)

Lowered HDL | 52 (52) 40 (40) 0.09/2.89
Cholesterol n (%)

The study group had significantly higher mean levels of TC
(p<0.0001), TG (p<0.0001), LDL-C (p<0.0001), and
VLDL-C (p <0.0001), while HDL-C showed no significant
difference (p = 0.42),as shown in Table-l.

Table-3: Study outcomes regarding dyslipidemia n=200
o o
= (=)
58 BL ~
zE ZL S3 = 3
2 3 3 5 £ g
& 5 2 © Y
o
Total 217.05+25 | 194+25.48 16.15to | <0.000
cholesterol .03 29.95 1
(mg/dL)
Triglycerides 179.3£31. | 145.3£19.94 | 26.67 to | <0.000
(mg/dL) 38 41.33 1

LDL Cholesterol | 127.54+11 | 119.9+8.96 4.83 to | <0.000

(mg/dL) 11 10.45 1
VLDL 30.68+7.4 | 25.91+6.63 2.80 to | <0.000
Cholesterol 8 6.74 1
(mg/dL)

HDL 42.69+6.8 | 43.55+8.06 -2.95 to | 0.42
Cholesterol 5 1.23

(mg/dL)

The stratification of the levels of dyslipidemia was also
made for patients having longer duration of diabetes %0
years. The study group comprising of patients with duration
of diabetes40 years(n=74) showed significantly higher
TC(p <0.001), TG (p <0.0001), LDL-C (p <0.0001), and
VLDL cholesterol (p =0.02) compared to similar type of
patients in the control group (n=51). HDL-C, however,
remained statistically non-significant (p=0.10) in this
stratified group, as shown in Table-IV.
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Table-1V: Comparison of Lipid profiles for patients with duration
of diabetes >10 years n=125

(2

g s

sz |3 &L
2 5 £ T S
g 2 5 |§ E _ | e
§ w ® 5 2 c: %
S |33 |58 5 |2
= e 3 S 5
2 3 2 - o
2 6 £ £ ¢

- ©° c ]

e 8 %

2
Total 211.35+£26.6 | 194.51+23. | 7.623t0 26.06 | <0.0
cholesterol | 9 88 01
(mg/dL)
Triglyceride | 178.72+31.4 | 143.24+18. | 25.78 to | <0.0
s (mg/dL) 3 43 45.18 001
LDL 127.01+11.3 | 118.33+10. | 4.70t0 12.66 | <0.0
Cholesterol | 8 52 001
(mg/dL)
VLDL 30.46+7.5 27.55+5.99 | 0.42to 5.41 0.02
Cholesterol
(mg/dL)
HDL 41.0145.8 43.02+8.19 | -4.44t0042 | 0.10
Cholesterol
(mg/dL)
Discussion:

The results of our study showed that dyslipidemia was
significantly more common in the study group than controls
(78% vs. 53%, p<0.001). Elevated TC, LDL-C, and TG
were also higher (all p<0.0001). Low HDL-C was more
frequent but not statistically significant (p=0.09). The study
group had significantly higher mean levels of TC
(p<0.0001), TG (p<0.0001), LDL-C (p<0.0001), and
VLDL-C (p<0.0001), while HDL-C showed no significant
difference (p=0.42).

Studies conducted previously on this topic have also
elaborated that dyslipidemia becomes more significant in
diabetic patients with nephropathy making it an important
modifiable risk factor.

Kolhar U studied the association between lipid profile and
DN in T 2 DM. The results shared an incidence of
dyslipidemia by 90% in patients with DN and this was
significant among both the genders. The study also
mentioned that the patients with poor glycemic control were
at higher risk of developing dyslipidemia. This association
of DN was significant for TC, TG and LDL-C however, no
association was established with HDL-C.**These findings
are aligned with our results, where nephropathy exhibited
significantly elevated LDL and TG but no significant impact
on HDL. Palazhy S and Viswanathan V studied the degree

of dyslipidemia in Type 2 diabetic patients who had
developed nephropathy. A similar group of diabetic
patients without nephropathy was taken as control group.
The incidence of dyslipidemia in patients with DN was
reported as 75.28% while it was reported 56.52% in the
control group (P=0.012).The major parameters including
TC, TG and LDL-C were significantly high in study group
compared to control group. However, no significant
difference was noted in the levels of HDL-C.13

Behera S studied the presence of dyslipidemia in Type 2
DM with DN and made a comparison with lipid profile of
Type 2 DM without DN in eastern parts of India and
showed significantly raised levels of TC, TG, and LDL-C in
type 2 DM with DN.*5Similarly, Kumar S and Kishore K
further supported our observations, demonstrating that
dyslipidemia worsens with the progression of nephropathy,
particularly in older diabetics. In that cross-sectional study
on dyslipidemia in Type 2 DM with DN, in comparison to
Type 2 DM without DN, DN abnormally accelerated the
lipoprotein metabolism and reported dyslipidemia 73.3% of
the patients with DN compared t046.7% without DN
(p=0.03). All the parameters of lipid profile including TC,
TG, LDL-C and HDL-Cwere significantly affected in
patients with DN (p-values =0.003, 0.004, 0.001and 0.001
respectively).1® The cross-sectional study by Hassan H et
al. showed increased levels of TG (p€.001) and LDL-C
(p9.001) in patients having proteinuria compared to

patients with normoalbuminuria.’

Raina UM in a recent study conducted in Pakistan
recorded the frequency of dyslipidemia in patients with and
without micro albuminuria. The comparison between the 2
groups  regarding  dyslipidemia  showed  that
hypertriglyceridemia was present in 91.8% of the cases
with DN while in 57.13% cases without DN (p=0.000). The
levels of LDL-Cwas significantly raised in patients with DN
compared to without DN (84.19% Vs 59.95%, p-
value=0.017). There was however no statistically significant
difference regarding decrease in HDL-C levels among the
2 groups. '8

The studies discussed above especially conducted in
South Asian region parallel our results, suggesting regional
consistency in dyslipidemia patterns among nephropathy
patients, possibly due to shared genetic or socioeconomic
risk factors.

Most of these studies including our study showed no
statistically significant difference in case of HDL-C. This
lack of significant HDL variation, suggests that nephropathy
primarily impacts atherogenic lipids (LDL, TG) rather than
protective HDL, warranting targeted lipid-lowering
strategies. In summary, the results of our study further
reinforce the recommendations that lipid lowering agents
should go hand-in-hand with lifestyle changes, proper
advice and patient’'s education.
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The major limitations of our study include the single-center
design and cross-sectional nature. Future larger
multicenter cohorts will be helpful for further validation of
these findings.

Conclusion:

Diabetic patients with nephropathy displayed a markedly
higher and severe degree of dyslipidemia, with raised TC,
LDL, TG, and VLDL levels. These findings underscore
nephropathy as an independent atherogenic lipid
abnormality in type 2 diabetes. Early identification and
aggressive management of dyslipidemia therefore be
prioritized in diabetic patients, especially once nephropathy
emerges, to mitigate future CV and renal complications.
Disclaimer of funding:

No

Conflict of interest:

No

Acknowledgements:

The services of departmental paramedic staff for their help
in taking and keeping patient record and helping in
laboratory investigations are acknowledged.

References:

1. Asmamaw T, Genet S, Menon M, Tarekegn G, Chekol E,
Geto Z, Lejisa T, Habtu W, Getahun T, Tolcha Y. Early
detection of renal impairment among patients with type 2
diabetes mellitus through evaluation of serum cystatin C in
comparison with serum creatinine levels: a cross-sectional
study. Diabetes, Metabolic Syndrome and Obesity. 2020
Dec 3:4727-35.

2. Zhou B, Zou H, Xu G. Clinical utility of serum cystatin ¢ in
predicting diabetic nephropathy among patients with
diabetes mellitus: a meta-analysis. Kidney and Blood
Pressure Research. 2016 Dec 23;41(6):919-28.

3. Kauth L. Morphological changes of kidney in type 1
diabetes mellitus influenced by psychological
stress (Doctoral dissertation, Vilniaus universitetas.).

4. Amorim RG, Guedes GD, Vasconcelos SM, Santos JC.
Doenga renal do diabetes: cross-linking entre
hiperglicemia, desequilibrio redox e inflamagao. Arquivos
brasileiros de cardiologia. 2019 Jun 6;112:577-87.

5. Hirano T. Pathophysiology of diabetic dyslipidemia. Journal
of atherosclerosis and thrombosis. 2018 Sep 1;25(9):771-
82.

6. Schofield JD, Liu Y, Rao-Balakrishna P, Malik RA, Soran
H. Diabetes dyslipidemia. Diabetes therapy. 2016
Jun;7(2):203-19.

7. Lamprea-Montealegre JA, Staplin N, Herrington WG,
Haynes R, Emberson J, Baigent C, de Boer IH, SHARP
Collaborative Group. Apolipoprotein B, triglyceride-rich
lipoproteins, and risk of cardiovascular events in persons
with CKD. Clinical Journal of the American Society of
Nephrology. 2020 Jan 1;15(1):47-60.

8. Tolonen N, Forsblom C, Mékinen VP, Harjutsalo V, Gordin
D, Feodoroff M, Sandholm N, Thorn LM, Waden J,
Taskinen MR, Groop PH. Different lipid variables predict
incident coronary artery disease in patients with type 1
diabetes with or without diabetic nephropathy: the
FinnDiane study. Diabetes Care. 2014 Aug 1;37(8):2374-
82.

9. Zhang XX, Kong J, Yun K. Prevalence of diabetic
nephropathy among patients with type 2 diabetes mellitus
in China: A meta-analysis of observational studies. Journal
of diabetes research. 2020;2020(1):2315607.

10. Shahwan MJ, At Gacem S, Zaidi SK. Prevalence of
diabetic nephropathy and associated risk factors among
type 2 diabetes mellitus patients in Ramallah, Palestine.
Diabetes & Metabolic Syndrome: Clinical Research &
Reviews. 2019 Mar 1;13(2):1491-6.

11.Hager MR, Narla AD, Tannock LR. Dyslipidemia in patients
with chronic kidney disease. Reviews in Endocrine and
Metabolic Disorders. 2017 Mar;18(1):29-40.

12.Opazo-Rios L, Mas S, Marin-Royo G, Mezzano S, Gémez-
Guerrero C, Moreno JA, Egido J. Lipotoxicity and diabetic
nephropathy: novel mechanistic insights and therapeutic
opportunities. International journal of molecular sciences. 2020
Apr 10;21(7):2632.

13.Palazhy S, Viswanathan V. Lipid abnormalities in type 2
diabetes mellitus patients with overt nephropathy. Diabetes
& metabolism journal. 2017 Jan 11;41(2):128.

14. Kolhar U, Priyanka P. Study of serum lipid profile in type 2
diabetes mellitus patients and its association with diabetic
nephropathy. Int J Adv Med. 2017 Nov;4(6):1513-6.

15.Behera S, Lamare AA, Patnaik B, Rattan R, Das S. Study
of lipid abnormalities in type 2 diabetes mellitus patients
with nephropathy in Eastern India. Journal of Diabetes
Mellitus. 2020 Feb 28;10(01):16.

16. Kumar S, Kishore K. Comparative study of Dyslipidemia in
Diabetic patients with Diabetic Nephropathy and Diabetic
patients  without  Nephropathy. J Med  Sciclin
Res.2020;8(2):373-8.doi.org/10.18535/jmscr/v8i2.66.

17.Hassan H, Kumar N, Mengal MI, Kapoor A, Rehman MS,
Hussain A. Association between Dyslipidemia and Diabetic
Nephropathy in Type 2 Diabetic Patients: A Cross-
Sectional Study. Int J Cur Res Rev. 2022 Jun;14(12):70.

18.Raina UM, Nisar A, Bashir MK, Rehman HU, Liaquat S,
Shahid O. A Study on the Dyslipidemia in Type Il Diabetic
Patients with and without Microalbuminuria. Pakistan
Journal of Medical & Health Sciences. 2022 Jun
11;16(05):389-.

13| BMC J Med Sci 2025



	Study Design & Setting:
	Sample Size
	Patient’s enrolment and sampling Technique:
	Exclusion Criteria
	Disclaimer of funding:
	No
	Conflict of interest:
	No (1)
	Acknowledgements:

