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y:N:33 i 7:{e3 @l Introduction: Chronic Kidney Disease (CKD) is a major global health issue that gradually impairs

kidney function, leading to systemic complications like cardiovascular diseases (CVD), which are
significantly more prevalent in CKD patients compared to the general population. This study aims to explore the changes in
lipoprotein metabolism in CKD patients, highlighting how dyslipidemia, characterized by high triglycerides and altered HDL
and LDL levels, contributes to increased cardiovascular morbidity and mortality in this group. Methods: This cross-sectional
study evaluated the lipid profiles of 50 adult CKD patients at a tertiary care teaching hospital in Navi Mumbai, analyzing
correlations between CKD stages and lipid changes using SPSS, with a focus on maintaining patient anonymity and data
confidentiality during the 2022-23 data collection period. Results: The descriptive statistics for various biochemical
parameters, showing significant variability in fasting lipid profile, kidney function tests, and other parameters among the
studied population. It reveals moderate to high variability in LDL, HDL, and triglycerides, as well as in markers of kidney
function such as BUN, Creatinine, and ureq, indicating potential health concerns that vary widely among individuals. Further,
the frequency of normal and abnormal levels across these parameters, highlighting concerns such as a high prevalence of
abnormal lipid levels and kidney function which could increase the risk for cardiovascular diseases and necessitate targeted
interventions. Conclusion: The study highlights critical health risks due to abnormal lipid profiles and kidney dysfunction
among participants, highlighting the urgent need for targeted interventions to address prevalent cardiovascular risks and
improve overall healthcare outcomes.
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INTRODUCTION:

Chronic Kidney Disease (CKD) is a global health concern
characterized by a gradual loss of kidney function over time.
The glomerular filtration rate and abnormal kidney function
are key pathophysiological aspects of chronic kidney disease
(CKD). (1) It affects millions worldwide and significantly
increases the risk of other systemic disorders, particularly
cardiovascular diseases (CVD). As kidney function
deteriorates, a host of complications arise, including
alterations in lipid metabolism, which contribute to the
heightened cardiovascular risk associated with CKD. (2)
Epidemiological data reveal that the prevalence of CVD was
63% in individuals with CKD compared to 5.9% in those
without CKD, showing a direct correlation between CKD
severity and CVD prevalence.(3) Approximately 45% of deaths
in dialysis patients are due to CVD. Dyslipidemia is a
recognized risk factor for CVD. Key predictors of CVD
morbidity and mortality include levels of high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), and total cholesterol (TC), as widely
reported by researchers.(3) The pathogenesis of CVD in CKD
patients involves various risk factors, including dyslipidemia,
which is significant among modifiable risks.(4) The
prevalence of hypercholesterolemia ranges from 47% in CKD
stages 1-2 to 79% in stages 3-4.(5) Numerous studies have
shown that hypertriglyceridemia, along with reduced HDL-C
and increased Very-Low Density Lipoprotein Cholesterol
(VLDL-C), contributes to an abnormal lipid profile in CKD
patients.(6,7) The risk of CVD and atherosclerosis escalates
with increased lipoprotein concentrations and lipid
abnormalities in CKD patients.(8) Impaired activity of
Lipoprotein Lipase (LPL) and other lipid metabolism enzymes,
inhibited directly by uremic toxins, significantly contribute to
elevated triglyceride (TG) levels.(9) As CKD progresses,
dyslipidemia worsens, increasing the morbidity and mortality
associated with cardiovascular disease.(10) Lipoprotein
transport abnormalities, along with proteinuria, lead to

progressive renal failure. Patients with proteinuria often
exhibit higher cholesterol levels, typically with increased
serum triglycerides, high VLDL levels, and low HDL levels,
reflecting prevalent dyslipidemia.(11) These lipids initiate a
self-perpetuating inflammatory response, with macrophages
absorbing them to form foam cells, a key feature of
atherosclerosis. Atherogenic lipoproteins also impair
endothelial function, leading to arterial narrowing and
reduced organ blood supply.(12) This study aims to evaluate
the lipid profiles in patients with chronic kidney disease. The
objective of the study is to identify changes in lipoprotein
metabolism in patients with chronic kidney disease and to
observe alterations in various lipoprotein fractions in uremic
patients.

MATERIAL AND METHODS:

This observational cross-sectional study aimed to evaluate
lipid profiles in patients with chronic kidney disease (CKD)
and included data collection from various departments:
Emergency Room, General Medicine (OPD, MMW, FMW),
Geriatric Medicine (MMW and FMW), Nephrology OPD, and
Dialysis Room. The study was conducted at tertiary care
teaching hospital in Navi Mumbai, Maharashtra, India.
Participants were adults over 18 years old with a history and
physical findings of kidney disease for more than six months,
supported by biochemical analysis suggestive of CKD. The
study excluded individuals 18 years and younger. Data were
collected during 2022-23 from 50 diagnosed CKD patients.
Data collection focused on lipid profile values, kidney function
tests, and demographic information, ensuring patient
anonymity and data confidentiality. Statistical analyses were
performed using SPSS to assess the correlation between CKD
stages and lipid profile changes, with significance set at
p<0.05.

RESULTS:
The table 1 presents descriptive statistics for various

122 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 13, ISSUE - 06, JUNE - 2024 * PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjra

biochemical parameters of fasting lipid profile, kidney
function tests, and other parameters. For the fasting lipid
profile, LDL cholesterol has a mean of 146.80 mg/dL (SD=
38.07 mg/dL), indicating moderate variability around the
mean. HDL cholesterol averages at 43.14 mg/dL (SD= 17.51
mg/dL), reflecting significant differences between
individuals. Triglycerides show an average of 177.48 mg/dL
(SD = 54.03 mg/dL), suggesting a wide range of values
among the population studied. In the kidney function tests,
blood urea nitrogen (BUN) has an average of 31.66 mg/dL
(SD= 17.01 mg/dL). Creatinine levels average at 7.03 mg/dL
(SD=10.40 mg/dL), indicating a highly variable measurement
that might include some extreme values. Urea shows an
average of 61.97 mg/dL (SD = 31.94 mg/dL), also
demonstrating significant variability. For other parameters,
hemoglobin (HB) averages 8.30 g/dL (SD =1.83 g/dL). Total
leukocyte count (TLC) is quite variable with a mean of
12,274.40 cells per uL (SD = 3,819.39 cells per uL). Platelet
count is recorded in billions per liter, averaging at 1.99 (SD=
0.60). Sodium levels show less variability with a mean of
137.20 mEq/L (SD = 8.59 mEq/L), while potassium levels
average 5.02 mEq/L (SD= 1.0l mEqg/L).

Table 1. Descriptive Statistics for Fasting lipid profile,
kidney function and other parameters

Mean [Median|SD Min [Max
Fasting |LDL 146.80 |150.00 [38.07 [70.20 |250.00
Lipid HDL 43.14 |38.00 [17.51 |16.00 [100.00
Profile |TRIGLYCERI|177.48 [180.00 [54.03 {83.00 {300.00
DES
Kidney |BUN 31.66 |25.00 (17.01 |2.50 [100.00
Function|Creatinine [7.03 |5.87 10.40 |0.72 |77.00
test UREA 61.97 |54.00 ([31.94 |5.45 [214.00
Other |HB 8.30 [8.25 1.83 [4.50 [11.40
Paramet|TLC 12274.111190.0{3819.3|5340.0/26610.
ers 40 0 9 0 00
PLATELET |1.99 |2.03 0.60 |[0.76 |4.17
SODIUM 137.20 |138.00 [8.59 [108.00/155.00
POTASSIUM|5.02 |4.85 1.01 [2.90 |7.70

Table 2 presents the frequency and percentage breakdown of
lipid profile parameters among a group, revealing concerning
trends in LDL, HDL, and triglyceride levels. For LDL
cholesterol, only 14% of the population maintains normal
levels, while a significant 46% have very high levels,
indicating a prevalent risk for cardiovascular diseases. In the
case of HDL cholesterol, 54% of the group has low levels,
which is worrying as low HDL can increase cardiovascular
risk. Triglycerides show a balanced spread with 36% of
individuals at normal levels, but an equal 64% have
borderline high to high levels, suggesting a substantial part of
the study population is at an increased health risk. These
statistics underscore the need for targeted health
interventions to manage and improve lipid profiles in patients
with chronic kidney disease.

Figure 1. Lipid Profile Parameters

60.0% 54.0%

Table 2. Lipid Profile Parameters
Frequency |Percent
LDL Normal 7 14.0%
Borderline high 7 14.0%
High 13 26.0%
Very high 23 46.0%
HDL Normal 23 46.0%
Low 27 54.0%
TRIGLYCERI |[Normal 18 36.0%
DES Borderline high 16 32.0%

| [High [16 [32.0% |
Table 3 shows the distribution of kidney function parameters,
specifically focusing on blood urea nitrogen (BUN),
creatinine, and urea, highlighting the prevalence of normal
versus abnormal levels within a group. The data reveals a
concerning trend in kidney health. Blood Urea Nitrogen (BUN)
shows that only 12% of the group (n=6) have normal levels,
while a substantial 88% (n=44) exhibit abnormal levels. This
suggests a high prevalence of potential kidney dysfunction
among the participants. Creatinine levels are even more
alarming, with only 2 individuals (4%) presenting normal
values and a staggering 96% (n=48) having abnormal levels.
This indicates a significant likelihood of renal impairment or
chronic kidney disease within the group. Urea results show
that 18% of the participants (n=9) have normal levels, but the
majority, 82% (n=41), are found to have abnormal urea levels,
pointing to further kidney function concerns.

Table 3. Kidney Function Parameters
Frequency |Percent
Blood Urea Normal 6 12.0%
Nitrogen Abnormal 44 88.0%
Creatinine Normal 2 4.0%
Abnormal 48 96.0%
Urea Normal 9 18.0%
Abnormal 41 82.0%

Table 4 highlights significant variations in health parameters
such as hemoglobin levels, platelet counts, and electrolyte
balances among study participants. A considerable portion of
the group suffers from varying degrees of anemia: 22% have
mild anemia (HB 10-11.9 g/dL), 34% moderate (HB 8-10 g/dL),
18% moderately severe (HB 6.5-8 g/dL), and 26% severe
anemia (HB less than 6.5 g/dL). Platelet counts are normal
(150,000-450,000) for 74% of participants, but 26% show
thrombocytopenia, increasing their risk of bleeding. In terms
of electrolytes, 64% have normal sodium levels, but
disturbances are present with 22% experiencing
hyponatremia and 14% hypernatremia. Potassium levels are
normal for 56%, yet a concerning 38% have hyperkalemia,
which can lead to dangerous cardiac issues, and 6% have
hypokalemia. These findings highlight the need for targeted
medical interventions to address these critical health issues
effectively.

Table 4. Other study parameters
Frequency |Percent
HB 10-11.9 g/dL. 11 22.0%
8-10 g/dL 17 34.0%
6.5-8 g/dL 9 18.0%
less than 6.5 g/dL. |13 26.0%
PLATELET 150000-450000 37 74.0%
<150000 13 26.0%
SODIUM Normal range 32 64.0%
Hyponatremia 11 22.0%
Hypernatremia 7 14.0%
POTASSIUM |Normal 28 56.0%
Hypokalemia 3 6.0%
Hyperkalemia 19 38.0%

Table 5 provides the results of Pearson correlation analysis
examining the relationships between lipid profile parameters
(LDL, HDL, Triglycerides) and kidney function tests (BUN,
Creatinine, UREA). Each lipid parameter's correlation with
kidney function indicators shows weak to moderate
relationships with no strong correlations, as indicated by the
Pearson correlation coefficients. For LDL, the correlations with
BUN, Creatinine, and UREA are all negative but very weak
(coefficients of -0.106, -0.140, and -0.152, respectively), and
none are statistically significant, as evidenced by p-values
(>.05). This suggests no meaningful association between LDL
levels and the kidney function parameters studied. HDL's
correlations are similarly weak and non-significant with all
three kidney markers. The correlation coefficient is slightly
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positive with BUN (0.149) but almost nonexistent with
Creatinine (0.014) and slightly negative with UREA (-0.058),
again with high p-values indicating no significant
associations. Triglycerides show somewhat stronger negative
correlations with the kidney function tests, especially with
UREA, where the correlation coefficient is -0.329, and the p-
value is 0.019, indicating a statistically significant, although
moderate, negative correlation. However, correlations with
BUN and Creatinine are still negative (-0.202 and -0.225) but
not statistically significant.

Table 5. Correlations
BUN |Creatinine [UREA
LDL Pearson Correlation|-0.106 [-0.140 -0.152
Sig. (2-tailed) 0.463 |0.333 0.294
N 50 50 50
HDL Pearson Correlation|0.149 |0.014 -0.058
Sig. (2-tailed) 0.302 |0.924 0.691
N 50 50 50
TRIGLYCE |Pearson Correlation|-0.202 |-0.225 -.329°
RIDES Sig. (2-tailed) 0.159 |0.117 0.019
N 50 50 50
DISCUSSION:

The current research highlighted alterations in lipid profiles
among patients with chronic kidney disease (CKD). The result
indicates lipid levels, revealing a large portion of the group
with very high LDL levels (46%) and low HDL levels (54%), both
of which are risk factors for cardiovascular disease. This
distribution suggests a heightened cardiovascular risk within
the study population. The kidney function test showed a
distressing trend of abnormal values, with 88% of the group
showing abnormal BUN levels and 96% with abnormal
creatinine levels, highlighting a prevalent issue of renal
impairment. The distribution of hemoglobin levels, platelet
counts, and electrolyte balances, showing significant health
risks such as severe anemia in 26% of the participants and
hyperkalemia in 38%, which are critical conditions requiring
immediate medical attention.

Cwikli ‘nska et al (2018) observed increased levels of serum
creatinine, VLDL, and [] HDL, while noting a decrease in HDL
levels.(13) It was also reported that proteinuria levels correlate
directly with triglycerides levels and nephrotic syndrome in
primary patients. Another study by Ewa Wieczorek et al (2021)
identified elevated triglyceride levels, with reductions in VLDL
and chylomicrons in CKD patients.(14) Hypertriglyceridemia
was the most commonly observed plasma condition in CKD
patients according to another source (15). Lower cholesterol
concentrations and HDL levels were typical in CKD patients,
with decreases in both total synthetic rate and catabolic
fractional rate associated with HDL levels. Contrarily, a study
on cholesterol levels in CKD patients detected no notable
changes, though VLDL levels were higher (16). Research
comparing chronic kidney disease patients with control cases
found significant elevations in LDL and cholesterol levels (17).
Although higher triglycerides levels were observed in both
CKD patients and control groups, the differences were not
statistically significant, and VLDL and HDL-like lipoprotein
fractions were within normal limits with no significant
mean.Nephrotic syndrome and other factors were implicated
in renal failure in patients with lipid abnormalities [21], with
renal impairment severity directly proportional to elevated
HDL cholesterol and hypertriglyceridemia prevalence.
Moreover, the study highlighted higher triglycerides in
diabetic patients, exacerbating lipid abnormalities in
diabetes alongside lower HDL levels. A comparative study of
lipid profiles in CKD among diabetic and non-diabetic
patients (18) revealed elevated levels of triglycerides, VLDL,
and LDL, with no correlation found between diabetic and non-
diabetic patients aside from elevated lipoprotein fractions
(19). The significance of lipid profile parameters aligned with
another study (20).

The correlations between lipid profiles and kidney function
parameters showed a weak correlations, with no significant
links between LDL and kidney function tests. However, a
moderate, statistically significant negative correlation
between triglycerides and urea suggests a potential interplay
between lipid metabolism and kidney function, although the
clinical significance of these findings needs further
exploration. Sidhi Laksono et al (2022) conducted a study to
evaluate the correlation between lipid profile and kidney
function in ambulatory heart failure patients. The researchers
found positive correlation of total cholesterol (r 0.39; p 0.001)
and triglyceride (r=0.59; p 0.001) to serum Creatinine.(21)
Another study with more hospitalized heart failure patients
demonstrated HDL had a positive correlation with better
kidney function, and LDL negatively correlated with kidney
function.(22)

CONCLUSION:

The study effectively highlights significant health risks
associated with variations in lipid profiles and kidney function
among participants, emphasizing the critical need for
targeted medical interventions. The findings highlight a
prevalent cardiovascular risk due to abnormal lipid levels and
suggest widespread kidney dysfunction, indicating an urgent
need for comprehensive healthcare strategies to mitigate
these issues.

Limitations:

The study has several limitations, including a small sample
size of 50 participants, limiting the generalizability of the
findings to a broader population. Its cross-sectional design
restricts the ability to infer causality or track changes over
time. Furthermore, the study does not account for potential
confounders such as medications or socioeconomic factors,
which could influence the outcomes.
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