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ABSTRACT

Background: This study aimed to investigate the relationship between lipid profile parameters and
High-sensitive C-reactive protein (HSCRP) levels in patients with dyslipidemia who have prediabetes
and diabetes. The specific objectives were to analyze the association between HSCRP levels and lipid
profile parameters and understand the potential implications of this correlation for cardiovascular
event risk assessment and management in prediabetes and diabetic patients with dyslipidemia.
Methods: An observational study was conducted on a sample of 110 patients aged above 18 years,
focusing on individuals diagnosed with diabetes and those in a prediabetic state. Patients with specific
medical conditions were excluded from the study. Lipid profile parameters and HsCRP levels were
measured and analyzed for each participant.

Results: The mean age of the study population was 48.22 years. Participants had average random
blood sugar, haemoglobin, white blood cell count, platelet count, serum creatinine, and blood urea
levels of 145.22 mg/dL, 12.3 g/dL, 6027 cells/microliter, 167,000 cells/microliter, 0.83 mg/dL, and
32.00 mg/dL, respectively. Correlation analysis showed weak associations between HSCRP levels and
age, haemoglobin levels, and white blood cell count (Pearson correlation coefficients of 0.026, -0.177,
and -0.077, respectively).

Conclusion: The study revealed a significant association between HsCRP levels and altered lipid
profiles and blood sugar levels in patients with prediabetes and diabetes. Elevated HSCRP levels were
correlated with changes in lipid parameters, indicating an increased risk of cardiovascular diseases.
HsCRP also proved to be a robust predictor of future cardiovascular disease risk in this population.
The findings highlight the importance of early screening for cardiovascular abnormalities in high-risk
populations and the potential use of HSCRP as a biomarker for cardiovascular event risk assessment in
diabetic patients with dyslipidemia.
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Introduction

The Diabetes is a complex metabolic disorder that disrupts blood glucose levels in the body due to
either insulin resistance or reduced insulin secretion. Prolonged high blood sugar levels can lead to
organ failure.® Diabetes mellitus has a strong correlation with cardiovascular diseases, primarily
because uncontrolled diabetes leads to insulin resistance, triggering inflammation, and decreased
insulin levels can cause fat accumulation, leading to obesity and altered lipid profile. Inflammation
plays a crucial role in the initiation and progression of atherosclerosis, starting from the recruitment of
circulating leukocytes into arterial walls to plaque rupture. C-reactive protein is a marker of chronic
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inflammation and has been linked to the pathogenesis of atherosclerosis, a major risk factor for
cardiovascular events. Therefore, this study aims to investigate the role of HSCRP in assessing the risk
of cardiovascular events in patients with prediabetes and diabetes.?®

Aim and Objectives:

The primary aim of this study is to investigate the relationship between lipid profile parameters and
HsCRP (High sensitive C-reactive protein) levels in patients with dyslipidemia who have prediabetes
and diabetes. The specific objectives are to analyze how lipid profile parameters are associated with
HsCRP levels in these individuals, and to understand the potential implications of this correlation for
the management and risk assessment of cardiovascular events in prediabetes and diabetic patients with
dyslipidemia.

Materials and Methods:

This observational study was conducted on a sample of 110 patients, aged above 18 years. Patients
with certain conditions such as infection, stroke, myocardial infarction, major surgery, malabsorption,
chronic kidney disease (CKD), cancer, severe illness, liver dysfunction, pregnancy, edema, or those
taking oral contraceptive pills (OCPs) or nonsteroidal anti-inflammatory drugs (NSAIDs) were
excluded from the study. The study focused on patients diagnosed with diabetes and those in a
prediabetic state. For each participant, both lipid profile parameters and HsCRP levels were measured
and analyzed.

Results:

Table 1: The mean values of different parameters observed in the study population.

VARIABLE MEAN
Age 48.22
RandomBlood Sugar 145.22
Haemoglobin 12.3
WBC count 6027
Platelet count 1,67,000
Serum Creatinine 0.83
Blood Urea 32.00
ASCVD score 5.7
FBS 147.3
PPBS 208.8
HbA1C 7.19
hsCRP 2.24

The study results showed that the average age of the participants was 48.22 years. The average
random blood sugar level was 145.22 mg/dL, and the average haemoglobin level was 12.3 g/dL. The
mean white blood cell count was 6027 cells/microliter, while the average platelet count was 167,000
cells/microliter. Regarding kidney function, the participants had an average serum creatinine level of
0.83 mg/dL and an average blood urea level of 32.00 mg/dL. The ASCVD score, a measure of
cardiovascular disease risk, was found to be 5.7 on average. In terms of blood sugar levels, the mean
fasting blood sugar (FBS) was 147.3 mg/dL, and the mean postprandial blood sugar (PPBS) was
208.8 mg/dL. The average HbA1C level, which indicates long-term blood sugar control, was
7.19%.Additionally, the participants had an average hsCRP level of 2.24 mg/L, which is a marker of
inflammation in the body.

Table 2: The associations between hsCRP levels and three variables: age, haemoglobin levels,
and WBC count.

hsCRP Age Haemoglobin | WBC count

hsCRP | Pearson 1 0.026 -0.177 -0.077
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Correlation

Sig.(2-tailed) 0.858 0.218 0.597
Age Pearson 0.026 1 -0.178 -0.167

Correlation

Sig.(2-tailed) 0.858 0.217 0.246
Haemoglobin | Pearson -0.177 -0.178 1 0.078

Correlation

Sig.(2-tailed) 0.218 0.217 0.589
WBCcount Pearson -0.077 -0.167 0.078 1

Correlation

Sig.(2-tailed) 0.597 0.246 0.589

The correlation analysis revealed the following relationships among the studied variables:

1. hsCRP and Age: There was a very weak positive correlation between hsCRP and Age, with a
Pearson correlation coefficient of 0.026 (p = 0.858, two-tailed).

2. hsCRP and Haemoglobin: The correlation between hsCRP and Haemoglobin was found to be
weakly negative, with a Pearson correlation coefficient of -0.177 (p = 0.218, two-tailed).

3. hsCRP and WBC count: Similarly, there was a weak negative correlation observed between
hsCRP and WBC count, with a Pearson correlation coefficient of -0.077 (p = 0.597, two-
tailed).

4. Age and Haemoglobin: Age and Haemoglobin showed a very weak negative correlation, with
a Pearson correlation coefficient of -0.178 (p = 0.217, two-tailed).

5. Age and WBC count: The correlation between Age and WBC count was weakly negative,
with a Pearson correlation coefficient of -0.167 (p = 0.246, two-tailed).

6. Haemoglobin and WBC count: Haemoglobin and WBC count exhibited a very weak positive
correlation, with a Pearson correlation coefficient of 0.078 (p = 0.589, two-tailed).

7.

Table 3: The associations between hsCRP levels and three variables: Urea, total cholesterol &
VLDL.
hsCRP Urea Total cholesterol | VLDL

hsCRP Pearson Correlation | 1 0.026 -0.177 -0.077

Sig.(2-tailed) 0.858 0.218 0.597
Urea Pearson Correlation | 0.026 1 -0.178 -0.167

Sig.(2-tailed) 0.858 0.217 0.246
Total Pearson Correlation | -0.177 -0.178 1 0.078
cholesterol

Sig.(2-tailed) 0.218 0.217 0.589
VLDL Pearson Correlation | -0.077 -0.167 0.078 1

Sig.(2-tailed) 0.597 0.246 0.589

The correlation analysis examined the relationships between hsCRP levels and three other variables:
Urea, Total Cholesterol, and VLDL.

1.

2.

hsCRP and Urea: There was a very weak positive correlation between hsCRP and Urea, with
a Pearson correlation coefficient of 0.026 (p = 0.858, two-tailed).

hsCRP and Total Cholesterol: The correlation between hsCRP and Total Cholesterol was
found to be weakly negative, with a Pearson correlation coefficient of -0.177 (p = 0.218, two-
tailed).

hsCRP and VLDL: Similarly, there was a weak negative correlation observed between hsCRP
and VLDL, with a Pearson correlation coefficient of -0.077 (p = 0.597, two-tailed).

Urea and Total Cholesterol: Urea and Total Cholesterol showed a very weak negative
correlation, with a Pearson correlation coefficient of -0.178 (p = 0.217, two-tailed).

Urea and VLDL: The correlation between Urea and VLDL was weakly negative, with a
Pearson correlation coefficient of -0.167 (p = 0.246, two-tailed).

Total Cholesterol and VLDL: Total Cholesterol and VLDL exhibited a very weak positive
correlation, with a Pearson correlation coefficient of 0.078 (p = 0.589, two-tailed).
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Discussion:

In our study, the average age of the study population was found to be 48.18 years. The mean levels of
RBS were observed to be 143.22 mg/dl, while the fasting blood sugar levels had an average of 147.30
mg/dl, and the post-prandial blood sugar levels had an average of 208.26 mg/dl.“The mean HbA1C
levels were measured at 7.170%, and the average haemoglobin levels were 12.322 mg/dl. The mean
HsSCRP levels were 2.2138 mg/dl with a standard deviation of 1.3889 mg/dl. Upon examining the
correlation between age and HsCRP levels using Pearson's (2-tailed) correlation coefficient, we found
a value of 0.858, indicating that age showed no significant correlation with HSCRP levels.
Additionally, the Pearson's correlation coefficient between HSCRP levels and haemoglobin was -
0.177, suggesting that haemoglobin levels did not have a notable impact on HSCRP levels. The
correlation between WBC count and HSCRP levels was also weak at -0.77, indicating no substantial
relationship between the two variables. Similarly, the Pearson's correlation coefficient between
platelet count and HsCRP levels was -0.219, signifying a lack of correlation between HSCRP levels
and platelet count.>8

In our study, we observed a strong and clear association between HSCRP levels and altered lipid
levels and blood sugar levels. Higher HSCRP values were found to be correlated with changes in lipid
profiles, indicating an increased risk of cardiovascular diseases. HSCRP was identified as a robust
predictor of future cardiovascular disease risk. The correlation between HsSCRP and lipid profiles, as
measured by the Pearson scoring, was found to be highly significant at a level of p < 0.01.%1°

The altered blood sugar levels were attributed to decreased insulin levels and increased insulin
resistance, which can lead to chronic inflammation. In diabetic patients, we observed elevated HSCRP
levels significantly associated with serum total cholesterol and LDL cholesterol levels. Dyslipidemia,
characterized by elevated triglycerides, total cholesterol, VLDL levels, and reduced HDL cholesterol,
is a well-established risk factor for atherosclerosis and cardiovascular disease, consistent with findings
from various studies, including our own.1%1?

Given the shifting lifestyle patterns, the incidence of diabetes is on the rise, making the reduction of
cardiovascular disease (CVD) risk in this population a critical public health concern. Therefore, it is
essential to conduct regular screening for cardiovascular abnormalities in high-risk individuals.
HsSCRP levels, as an inflammation marker, show significant correlations with blood sugar levels
(RBS, FBS, PPBS), as well as lipid profile parameters (LDL cholesterol, serum triglycerides, total
cholesterol). Evaluating HsCRP levels along with routine lipid profile assessments in all diabetic
patients can help assess the risk of cardiovascular disease. This proactive approach can aid in early
identification and appropriate management of CVD risk in individuals with diabetes, contributing to
better public health outcomes.**16

Conclusion:

In conclusion, our study highlights the significant association between HsCRP levels and altered lipid
profiles and blood sugar levels in patients with prediabetes and diabetes. Elevated HSCRP levels were
found to be correlated with changes in lipid parameters, indicating an increased risk of cardiovascular
diseases. Moreover, HsCRP proved to be a robust predictor of future cardiovascular disease risk in
this population.

The observed correlations between HsCRP and blood sugar levels (RBS, FBS, PPBS) along with lipid
profile parameters (LDL cholesterol, serum triglycerides, total cholesterol) underscore the potential
role of HSCRP as an important biomarker for assessing the risk of cardiovascular events in individuals
with dyslipidemia and diabetes.

Considering the rising prevalence of diabetes and its strong correlation with cardiovascular diseases,
our findings emphasize the importance of early screening for cardiovascular abnormalities in high-
risk populations. Routine assessment of HSCRP levels, along with lipid profile measurements, can aid
healthcare professionals in identifying individuals at a higher risk of developing cardiovascular
complications. Early intervention and appropriate management of cardiovascular risk factors can
significantly reduce the burden of cardiovascular disease in diabetic patients. As lifestyle patterns
continue to change, our study contributes valuable insights to the understanding of cardiovascular risk
assessment and underscores the significance of proactive measures to safeguard public health. Further
research and long-term studies are warranted to validate the utility of HSCRP as a predictive
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biomarker and to explore targeted interventions for reducing cardiovascular risk in individuals with
diabetes and dyslipidemia.
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