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Abstract

Introduction; Lipotoxicity is a result of hyperlipidemia. Lipid and cholesterol buildup in the arteries causes
atherosclerosis, which damages key organs including the heart and kidneys and causes cardiovascular
disorders.

Methods: Fasting blood samples were collected and tested using an automated biochemistry analyzer for
dyslipidemia screening. Five participant groups—those with hypertension, diabetes, kidney disease, or liver
disease—as well as a control group of people without these conditions—were used to collect the data. There
were 101 patients in the study, with at least 20 volunteers in each group ranging in age from 18 to 70. The
data were statistically compared using the independent two-sample t-test.

Results: Hypertension and diabetes associated participants had an increased mean of low-density lipoprotein,
very low-density lipoprotein, total cholesterol, and triglycerides levels than control (p<0.05). These were
likewise higher in kidney disease patients compared to the control group (p<0.05). High-density lipoprotein
levels did not change significantly in these groups. In liver disease patients mean triglycerides and very low-

density lipoprotein levels were found significantly higher when compared to the control group
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(p<0.05). Mean high density lipoprotein levels in individuals with liver disease reveal a significant drop
when compared to the control group, with a 90% confidence level.

Conclusion: A link between hyperlipidemia and patients with hypertension, diabetes, liver disease, and renal
disease was observed. Diabetes and high blood pressure were present in the majority of patients with renal
and hepatic dysfunction.

Keywords: Hypertension; Diabetes; Liver; Kidney; Lipid.

Introduction

One of the essential components in the body to maintain cell function and homeostasis is lipid. All living
cells are made up of lipids. However, lipotoxicity can occur when there is too much lipid in certain tissues
and cells. This process can have an impact on the body through the dysfunction of many organs, including
skeletal muscle, the liver, the heart, and the endocrine pancreas (1).CVD and stroke are the major healthcare
challenges facing humanity. Important risk factors for stroke include diabetes, hypertension, and
dyslipidemia. Triglycerides, very low-density lipoprotein (VLDL), low-density lipoprotein (LDL), and high-
density lipoprotein (HDL) are the four distinct groups of lipoproteins that can be found in blood. Coronary
heart disease may develop due to elevated levels of low-density lipoprotein cholesterol (LDL-C). Even if
LDL cholesterol levels are within the recommended range, patients with hypertriglyceridemia may still be at
increased risk for cardiovascular disease (CVD) (2). When insulin resistance occurs, many metabolic
changes lead to heart disease. Due to the inhibition of lipoprotein lipase activity, an increase in the flow of
free fatty acids in people with diabetes causes changes in the lipid profile such as high LDL, VLDL and TG
values, and raises the risk of CVD in people with diabetes (3). The liver has a crucial role in digestion as well
as in the transportation of lipids; hence, liver dysfunction makes the lipid profile abnormal. The liver
promotes the production of apolipoproteins. They trigger the enzymes accountable for the digestion of
lipoproteins and bind to particular receptors, thereby controlling the digestion of lipids. Increased of fats in
liver is often associated with increased secretion of hepatic triglycerides (4). Cirrhosis, liver failure, and
portal hypertension are the major outcomes of the advancement of liver fibrosis. Obesity and alcohol
consumption increase the risk of non-alcoholic (NALFD) and alcoholic fatty liver disease, respectively. Non-
alcoholic fatty liver disease (NAFLD) is now recognized as the most prevalent liver disease, and frequently
associated with metabolic diseases such as type 2 diabetes (T2DM), hypertension, obesity, dyslipidaemia and
CVD. NAFLD can increase the risk of CVD or stroke (5) If the issue is identified and treated at an early
stage, it is often feasible to stop it from getting worse. All NAFLD subtypes have been related to an
increased CVD risk, but those with fibrosis and NASH are at an even higher risk. During the evolution of
NAFLD, inflammation of visceral adipose tissue may activate pro-inflammatory pathways (JNK and NF-gB)
and downstream synthesis of pro-coagulant factors. Dyslipidemia, resistance to insulin, altered coagulation

states and augmented inflammation results in an increased CVD risk in NAFLD (6). On the other hand, due

Published by: Longman Publishers www.jst.org.in
Page | 2



Journal of Science and Technology
ISSN: 2456-5660 Volume 8, Issue 08 (Aug-2023)
www.jst.org.in DOI:https://doi.org/10.46243/jst.2023.v8.i08.pp1- 17

to abnormalities in the digestion of lipids in chronic kidney disease, it shows atherogenic properties. One of
the main risks associated with CKD is cardiovascular disease (CVD). For individuals with end-stage renal
disease, atherosclerotic heart disorders are the major cause of morbidity and death. The alteration in
lipoprotein metabolism that results in dysilipidemia is caused by low hepatic triglyceride lipase, decreased
lipoprotein lipase, increased cholesterol ester transfer protein, decreased receptor number for these proteins,
as well as altered lipoprotein substrates for the receptors in patients with CKD (7). Dyslipidemia, especially
hyperlipidemia, has been observed in nephrotic syndrome and other kidney diseases. This dyslipidemia is a
risk factor for the development of CVD and the advancement of renal disorders, which may gradually
produce tubulointerstitial damage, glomerulosclerosis, or atherosclerosis. Dyslipidemia, if not effectively
managed, will play a significant role in a dismal prognosis (8). Therefore, lipid abnormalities are important
markers of CKD, as their abnormality leads to cardiovascular mortality in patients with chronic renal failure
(CRF). Patients with poor renal function had at least a twofold increase in CVD risk (9). Proteinuria, an

indicator of kidney impairment, is linked to an increased risk of CVD (10).

Materials and Methodology:

This study was conducted at Parul Sevashram Hospital, Vadodara, Gujarat after obtaining approval from the
Institutional Ethics Committee with approval number: PU/IECHR/PIMSR/00/081734/5308. Five subgroups
totalling a minimum of 20 people each were included in the study, bringing the total number of participants
to 101. Patients with diabetes, liver and kidney disease, as well as those with high blood pressure, made up
the subgroups. In another sub group, 20 participants were taken as controls. The medical records and
histories of the patients were studied. Samples and data were collected after satisfactory evaluation of
medical records. Regardless of gender, only patients who were at least 18 but not more than 70 years old
were chosen. Control group was free from liver, kidney, or any other chronic diseases like diabetes and
hypertension. Pregnant and breast-feeding woman and patients above 70 years were not included in the
study. Patients who were in dialysis were also not included in the study. Patient with viral hepatitis were also
not included in the study. Patients who have history of taking lipid lowering drugs were not included in the
study. Using Minitab software, an independent two-sample t-test was conducted to compare the control
group of 20 participants with the 20 participants with diabetes mellitus and the 20 participants with liver
disease. A fasting venous blood sample of 5 ml was collected by a 22-gauge, 1 inch sterile vacuated blood
collecting needle and kept in a plain tube (red top-tube). The collected blood was then centrifuged at 3500
rpm for 10 minutes. When necessary, storage was done by centrifuging the blood sample for avoiding any
blood lysis and thus separated serum was kept in the micro-tube and stored in the refrigerator at +2¢ C to +4°
C up to maximum of 48 hours. Then all the parameters of the lipid profile such as LDL, HDL, VLDL, TC,

TG, were tested in the automated biochemistry analyser.
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Results:in the present study, higher mean of TC, TG, VLDL, and LDL was found in the hypertension group

with respect to the normal group. The mean of TC, triglyceride, VLDL, and LDL was found to be 184.4, 150.4,
30.1, and 111.6 mg/dl, respectively, in hypertensive patients compared to the mean of 143.3, 81.9, 16.37, and 79.7
mg/dl in controls, respectively. Serum HDL content was found to be lower than 30 mg/dL in some of the patients,
with no significant change in overall mean HDL content in the hypertensive group (mean 44.4 mg/dl) vs. 47.2
mg/dL in the normal group. P-value= 0.014, 0.000, 0.002, 0.008 and 0.000 were obtained for LDL, VLDL, non-
HDL, TC, and TG, respectively when compared between the control and the hypertensive group. Around 25%
of participants with hypertension have LDL levels greater than 130 mg/dl. 40-50% of patients have TG and TC
levels greater than 135 and 200 mg/dl, respectively, indicating an increased level of bad lipid content during
hypertension or cardio vascular diseases. Hypertension associated participants revealed no significant reduction
in HDL levels.

In kidney disease, SGPT and SGOT were found satisfactory; however, creatinine, urea, uric acid and protein
were found on the higher side. The mean of TC, triglyceride, VLDL, and LDL is 172.6, 138.8, 26.8, and
103.6 mg/dl, respectively, in kidney disorder patients. The mean of TC, triglyceride, VLDL, and LDL in the
normal group is found to be 143.3, 81.9, 16.37, and 79.7 mg/dl, respectively. The mean HDL is found to be
46.4 mg/dl in kidney patients compared to 47.2 mg/dl in the normal group, which shows no substantial
change in HDL level in kidney disorder participants compared to the control and hypertensive groups. The
increase in mean TC level is found to be statistically significant, and mean triglycerides level increases
significantly in patients with kidney diseases than the normal group. Mean of LDL and VLDL was also high
in these patients, with no significant change in HDL levels. P-value=0.003, 0.010 0.000, 0.004, 0.007 were
obtained for LDL, VLDL, non-HDL, TC and TG respectively when compared between the control group and
the kidney disease group. 30-35% of patients have higher TG and TC than 135 and 200 mg/dl, respectively.
15% of kidney disease participants were in the advanced phase of CKD with an eGFR of 30 mL/min/1.73
m? and had lower TC, LDL, and HDL but a high TG to HDL ratio. Thus, hypertension was also found in
most of kidney-disease participants during the study thus, dyslipidaemia with significantly increased levels

of non HDL, TC and TG can be attributed to an increased risk for atherosclerotic CVD .

In the present study, the mean values of TC, TG, VLDL, and LDL are significantly higher in diabetic
patients. In DM patients, the mean for TC, triglyceride, VLDL, and LDL is found to be 183.5, 142.3, 28.5,
and 103.4, respectively, while the mean for the normal group is 143.3, 81.9, 16.37, and 79.7 mg/dl,
respectively. In 30-35% of diabetic patients, high TG and TC values of greater than 135 mg/dl and 200
mg/dl were also found. Low HDL was found in some of the individuals, but no significant difference in HDL
content (mean 51.2 mg/dl in DM vs. 47.2 mg/dl in normal) was observed in the overall group with a 90-95%
confidence level. There was no significant reduction in HDL observed except that 20% of participants

showed low HDL cholesterol. Bad lipid content, i.e., triglycerides, TC, LDL, etc., is increased in almost 50—
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55% of patients. VLDL and triglyceride mean values increased significantly when compared to the control
group. Based on this observation, it can be said that metabolic disorders like diabetes may have an effect on
lipid profiles. P-value= 0.006 for LDL, P-value=0.004 for VLDL, P-value= 0.435 for HDL, P-value= 0.001
for non-HDL, P-value=0.001 for TC, P-value=0.004 for TG, were obtained when compared between the
control group and the diabetes group. It has been observed that diabetes was present in 90% of liver patients.
During the liver function test, SGPT, SGOT, and ALP were also found to be on the higher side. Additionally,
it is noticed that the liver diseases were associated with slightly higher levels of total bilirubin. ALP and
SGPT levels are markedly elevated in alcoholic fatty liver disease and chronic active hepatitis.

Patients with liver disorders had mean TC, triglyceride, VLDL, and LDL levels of 155.9, 148.6, 29.7, and
87.6 mg/dl, respectively, compared to 143.3, 81.9, 16.37, and 79.7 mg/dl for the normal group. With a 90%
confidence level, the mean HDL found in liver disease participants was 38 mg/dl, compared to 47.2 mg/dl in
the normal group, showing a significant drop in HDL level compared to the control. In liver disease
participants, mean TG and VLDL-C levels are significantly elevated with slightly reduced HDL-C level,
whereas change in mean TC and LDL-C levels are found non-significant than normal participants.
Individuals with alcoholic hepatitis and cirrhosis have a significantly higher SGOT/SGPT ratio. 15%
participants have liver cirrhosis with a higher SGOT value than SGPT value, and they have lower serum
HDL, TG, TC, LDL, VLDL than the normal group. This is due to the decrease in the general bile-acid pool
size in liver cirrhosis patients because of the decline in bile-acid synthesis in the liver. Cirrhosis affects the
solubility of unconjugated bilirubin in bile and reduce it due to interaction with bile salts. 35-40% patients
have higher TG and TC than 135 and 200 mg/dl respectively.

P-value= 0.462, 0.008, 0.097 ,0.197, 0.366 and 0.008 for LDL, for VLDL, HDL, non-HDL, and for TG,
were obtained when compared between the control group and the liver disease group respectively.

The graphical illustrations provide more information about the dyslipidemia of the specific patient as well as

the average results for the various disease categories, when compared to the control group.

Table 1: Statistical analysis of Lipid Parameters

Mean+
Meanz Std.
Std. dev Meant Std. dev. | Mean+ Std. dev Meanz Std. dev
Lipid dev ] ] ) ) ]
(Control) (Diabetes) (Liver disease) (Kidney disease)
(HTN)
Mean of lipid parameters in mg/dL
LDL 79.7+20.9 111.6 +£50.1 104.0+32.4 91.2+ 475 103.6+ 26.9
VLDL 16.4+4.8 30.1+ 134 26.5+14.6 35.5+29.2 26.8 +16.4
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HDL 47.2 £10.6 444+ 15.2 51.7£19.4 37.0£22.3 464 +14.7

Non- HDL 96.1 £21.3 140.0 £54.0 | 130.9 +39.7 125.4+ 57.2 131.0+£32.2

TC 143.3+x22.4 184.4+59.4 182.5+43.0 162.4+65.7 177.4 £36.3

TG 81.9£23.9 150.4 £ 67.2 137.4+£73.5 163.8+ 107.9 134.1+82.2
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Table 2: P value during Statistical analysis of Lipid Parameters (Control vs Subgroups)

Lipid Parameters Hypertension Diabetes Liver disease Kidney disease
LDL 0.014 0.006 0.462 0.003
VLDL 0.00 0.004 0.008 0.010
HDL 0.503 0.435 0.097 0.844
Non- HDL 0.002 0.001 0.197 0.000
TC 0.008 0.001 0.366 0.004
TG 0.00 0.004 0.008 0.007
|
£50
. 200
é T I >

100 _T_/"/J_

—_—

50

LDL-CNT

LDL -HTN

LDL-DB

_J.__h“““"——-ﬁ—-—-Tﬁ—-———""“_iL

e

LDL-LVD

LDL-KDMN

CNT-Control, HTN-Hypertension, DB- Diabetes, LVD-Liver disease, KDN-kidney disease
symbolized by

Published by: Longman Publishers

Mean is (@)
Figure 1: Graphical representation of LDL value in different groups

www.jst.org.in

Page | 7




Journal of Science and Technology
ISSN: 2456-5660 Volume 8, Issue 08 (Aug-2023)

www.jst.org.in DOI:https://doi.org/10.46243/jst.2023.v8.i08.pp1- 17
| |
120
100
% 80 . m
E | L
= u
;: &0 ||

40

_-f;'._
L] ] :

: 1 0

20

VLDL-CNT VLDL-HTM VLDL-DB VLDL-LVD VLDL-KDM

CNT-Control, HTN-Hypertension, DB- Diabetes, LVD-Liver disease, KDN-kidney disease
Mean is @) symbolized by
Figure 2: Graphical representation of VLDL value in different groups
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Discussion:

In the present study, mean triglyceride levels are on the higher side for the participants associated with
hypertension. They revealed no significant change in HDL levels but elevated level of TC, VLDL, LDL and
non-HDL levels are observed, indicating a significant rise of cardiovascular disease risk. Thus,
dyslipidaemia was reported by different authors in various studies. In a study, compared with normal people,
hypertensive patients were found to have higher LDL, TC, and triglycerides and lesser HDL content, which
was significant. The mean of TC, LDL, and non-HDL was higher among the hypertensives. The mean HDL
was comparable with that of control (11). In another study, total and non-HDL (Total minus HDL) levels
were increased irrespective of sex. Blood pressure and triglyceride levels rose along; however, this
correlation was not strong in lean patients. In population, subgroups with heavy alcohol intake, HDL
cholesterol level had a positive correlation with blood pressure (12). In an alternative study, when compared
the patients with TC levels of 167 mg/dL to those with TC levels of 222 mg/dL, the risk of developing
hypertension was considerably found higher in the latter group. A high risk of hypertension was shown to be
associated with elevated blood levels of TC, LDL, and non-HDL (13). In a study conducted in Bangladesh, it
was found that the triglycerides and serum HDL were significantly higher in study group of hypertensions
with respect to the control. The mean serum HDL was lower and the mean triglycerides were higher
compared to the normal group (14). It was reported that the local renin-angiotensin system affects lipid
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metabolism. Angiotensin Il produced by adipocytes, appears to inhibit the differentiation of human adipocyte
precursors, thereby reduce the insulin-sensitive adipocytes. Conversely, the lipid string capacity of adipose
tissue is decreased. This leads to the deposition of TG in the liver and skeletal muscles, causing insulin
resistance, which further affects lipid metabolism. The role of renin-angiotensin process on hypertension and
insulin resistant was studied extensively (15).

In the current study, an increased in the mean of triglyceride, VLDL, LDL, non-HDL and TC is observed
compared to the control for the patients with kidney disorders, while no significant change in the mean HDL
level is observed. Numerous studies were carried out to evaluate the role of the lipid profile in the onset and
progression of CKD. In one of the studies, an independent correlation of high LDL content and reduced
kidney activities in 2702 dyslipidemia individuals was specified (16). In addition, patients with an increased
LDL/HDL ratio (>4.4) had worst renal activities. More than 2,000 participants were investigated, and
identified that high TG and low HDL were the risk aspects for kidney failure (17).The advancement of renal
disease was also found to be significantly linked with high levels of triglycerides, TC, LDL, and reduced
HDL (18). In a study it was observed that among the lipid profiles, high density lipoprotein was the only
lipid factor related to renal dysfunction (19). Serum triglyceride and VLDL levels were high and HDL levels
were decreased in a study conducted on 100 patients (50 CKD and 50 controls). The TG/HDL and
LDL/HDL ratios of the CKD patients were higher than the control (p<0.05). With the decrease of renal
function, serum TG and VLDL level were increased and HDL levels were reduced (p<0.05). A person
suffered from CKD has lipid abnormalities such as hypertriglyceridemia, increased VLDL, and decreased
HDL that result in atherosclerosis and cardiovascular disease (CVD) (20). In CKD, a decrease in triglyceride
lipase in the liver and a decline in lipoprotein-lipase and lecithin-cholesterol-acyl-transferase occur. There is
also a rise in cholesterol-ester-transfer-protein. A modification in lipoprotein substrates for receptors has
been observed, which causes poor lipoprotein metabolism. The renal proximal tubule contains megalin and
cubilin receptors. Lipid-binding and regulatory proteins such as leptin, apolipoprotein A-I, and albumin act
as ligands, and their receptors can transport lipids directly to the nephron of the kidney and indirectly
influence the digestion of blood and tissue lipids. More lipid-binding proteins and hormones that regulate
lipids more effectively through receptors are absorbed by the kidney. In uremia-induced atherosclerosis,
dyslipidemia may result from decreased kidney function and receptor-mediated uptake of lipid-binding and
lipid-regulating proteins (21). In the current study, most of the members with kidney disease were suffered
from hypertension and diabetes. Patients with mild hypertension experience increasing renal damage, leading
to greater nephron loss and increased glomerular pressure transmission. Therefore, although challenging,
maintaining normotension in CKD patients continues to be the major treatment strategy. High blood pressure
constricts the blood vessels in the kidney, reducing blood flow and impairing kidney function. At this point,
the kidneys cannot eliminate all the waste and excess fluid from the body. Too much fluid in the bloodstream
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can further cause high blood pressure, and is the basis for further kidney damage (22). Although diuretics
and renin-angiotensin-system (RAS) blockers have opposite side effects on the balance of potassium and
magnesium, yet work together to lower blood pressure; hence, their combination may be a sensible
antihypertensive regimen for these patients (23). It is widely recognized that an excessive buildup of lipids in
the renal parenchyma contributes to the growth of CKD and can worsen the condition at the tubular and
glomerular levels. Such findings suggests that CKD therapy should take into account a lipid-lowering
pharmaceutical approach in conjunction with a significant lifestyle adjustment (24).

In the present study, we have observed dyslipidemia in all subgroups of diabetic, and liver disease patients.
The same has been reported by different authors. In one of the studies, T2DM was related to higher level of
TC and TG but low HDL. High triglycerides with less HDL content were correlated with pre-diabetes. From
this study, it was found that increased in TG, non-HDL, and TG/HDL ratio will further increase the risk of
T2DM. High triglycerides were found in 26 to 64 % participants, depending on their sugar tolerance. About
90% or more participants showed low HDL levels. A significant linear correlation was found among high
cholesterol, high triglycerides, low HDL and increased sugar intolerance (25). In another study, analysis of
HDL, LDL, and TC did not reveal significant associations. An increased risk of diabetes particularly in
female, was linked to the increasing level of TG, VLDL, non-HDL, and the TG /HDL ratio (26). Fasting
blood glucose (FBG), TC, HDL, LDL, TG, and glycosylated hemoglobin (HBA1C) levels were evaluated
and found that diabetes is associated with many of the consequences of dyslipidemia. High LDL, TC,
triglycerides and low HDL levels were observed in individuals with poor glycemic control (27). A small
amount of stable hemoglobin complex known as Hemoglobin-A1C are formed slowly and non-
enzymatically from hemoglobin and glucose and they are clinically useful tool to know glycemic control
over the past three months (28). In the present study, the HbA1C was found to be in the range of 5.9 to 14.8.
As stated by the American Diabetes Association, HbALC values in between 5.7% and 6.5%, are considered
as pre-diabetic and equal to or more than 6.5% are considered as diabetic. Substantial increases are observed
for TC, triglycerides, VLDL, LDL and non-HDL (p < 0.05), based on statistical evaluation. Elevated
triglyceride and TC levels, with values greater than 135mg/dL and 200 mg/dl, are revealed in some
participants with diabetes who are at risk for cardiovascular diseases. The mean HDL content does not alter
meaningfully. High LDL levels can build up plague in the arteries, leading to a heart attack or stroke. The
main therapeutic goals of cholesterol-lowering drugs are to lower LDL. A higher amount of TG in the blood
is found during heart disease and pancreatitis. The risk of heart attack and stroke increases when there is a
higher number of triglycerides and a lower amount of HDL, or a higher amount of serum triglycerides and a
higher amount of serum LDL (29). The interactive effects of increased TG and LDL/HDL ratio may indicate
that dyslipidemia might exaggerate the risk of diabetes in hypertensive patients (30). Various factors can
cause diabetic dyslipidemia because of the effects of insulin on the production of hepatic apolipoprotein, the
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control of lipoprotein lipase, the activity of cholesterol ester- transferring protein (CETP), and the peripheral
effects of fat and muscle insulin. Lipids control apo B production, augmented lipolysis in adipocytes due to
less insulin secretion, causes more release of fatty acids from fat cells. Surge in fatty acid movement to the
liver in diabetes, may cause an abnormal increase of VLDL. Insulin may also directly affect the liver for
degradation of apo B apoproteins. A decrease in insulin, results in more production of apo B and other
apoproteins that may increase VLDL level. Hepatic lipase hydrolyses phospholipids and triglycerides in
HDL and remnant lipoproteins. Some of the studies showed that, lipoprotein lipase activity is mediated by
insulin, and its activities are reduced in diabetes. Insulin deficiency leads to a reduction of hepatic lipase
enzymes as well as receptors, which causes abnormalities in lipid profile (31).

The present study in liver patients shows that mean triglyceride and VLDL were increased significantly with
95% confidence level. The mean LDL and the mean TC were also increased slightly but did not change
significantly. A significant decrease in HDL was observed than control with 90 % confidence level in liver
patients. Most of the participants with NALFD have higher TC and TG. A few patients with liver cirrhosis,
in the present study have lower LDL and TG lipid profile. Blood lipid levels were lower in cirrhotic patients
than in the healthy group (32). Many changes in metabolism occur in chronic liver disease causing
dyslipidaemia. The liver promotes the production of apolipoproteins. They trigger the enzymes accountable
for the digestion of lipoproteins and bind to particular receptors, thereby controlling the digestion of lipids.
Due to reduced lipoprotein synthesis and increased catabolism can lead to a decrease in plasma lipids in liver
cirrhosis. The buildup of lipid droplets into the hepatocytes occurs due to numerous dysfunctions including
change in B-oxidation, the secretion of VLDL, and routes of synthesis of fatty acids and thus causes hepatic
steatosis. Likewise, Statistical analysis showed that, the increase in TC (p-value: 0.001), LDL (p-value:
0.000), and VLDL (p-value: 0.0) were related with progression of NAFLD (33). NAFLD is recognized by
abnormal observation of liver function test parameters. Aspartate aminotransferase (AST), Alanine
transaminase (ALT), Alkaline phosphatase (ALP) were observed high in the NALFD group. In comparison
to non-NALFD group, the mean TG, and TC values were found to be higher, but HDL was less in the
NAFLD group. Abnormal lipid profile was observed in the NAFLD cluster including higher TC, LDL/HDL
ratio and TC/HDL ratio as well as lower HDL concentration. In addition, while there was a positive
relationship with TG and NAFLD, but no relationship was obtained between LDL and NAFLD (34). In a
study, levels of TC, LDL, TG were found to be more and HDL was found to be lesser than controls.
Dyslipidaemia was more significant in the NAFLD group (35). Mean LDL and mean TC were increased than
normal in NAFLD individuals in a different study (36). Also in another study, comparison of chemical
parameters of NAFLD, showed a positive association between high TG, LDL, TC levels. Change in HDL

level was non-significant in the group when compared to control (37).
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Conclusion:

Vital risk factors of CVD include hypertension and dyslipidemia. In routine clinical practice, it is common to
see the coexistence of hypertension and hyperlipidemia, which can greatly raise the risk of target organ
damage. People who are pre-diabetic and who have diabetes are much more likely to have dyslipidemia. The
present study assessed that dyslipidemia with increased level of LDL, non-HDL, TC and triglyceride levels
may need to consider as a risk associated with diabetes. Hyperlipidemia in renal disease patients may provide
a major risk to the patients as well as an increased risk of CVD. Any dysfunction in liver causes abnormality
in metabolism of glucose and lipids. Imbalance in liver function may proportionally affect the lipid
parameters. In patients with various types of liver disease, such as NAFLD, the levels of LDL, TC, and
triglycerides rise while HDL falls, raising the risk of liver dysfunction or failure as well as CVD.
Considering the increased risk to patients, the current study suggests that lipid profile monitoring is essential
for humans to prevent disorders including diabetes, liver failure, cardiovascular disease, and stroke. It was
suggested from a therapeutic standpoint that patients with dyslipidemia need stringent BP and diet
management. In order to avoid serious detrimental events in patients with multiple CVD risk factors, it is
crucial to control the overall risk efficiently. As a result, medical professionals should pay close attention to
how blood pressure changes over time and educate the community about the management of liver disease
towards cardiovascular risk evaluation with continuous checking for undiagnosed diabetes and renal
comorbidities, as well as offer professional assistance to patients with dyslipidemia to prevent or postpone
the onset of hypertension and diabetes. Medical professional need to evaluate the need of statin and other
lipid lowering drugs like proprotein convertase subtilsin-kexin (PCS) K9 inhibitors, fibrates, niacin, or novel
medicines such bempedoic acid and inclisiran in individuals, for lowering lipids in CKD and hypertensive
patients, thus may be useful in reducing the risk of CVD. The association between the lipid profile and other
markers of liver function test and renal function test may be better understood by conducting a detailed and
extensive study over an extended period of time with a large number of patients who fall into a certain group,

such as those with fatty liver, liver cirrhosis, etc.
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