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ABSTRACT 

Introduction: Coronary heart disease (CHD) remains one of the leading causes of morbidity and 

mortality worldwide, particularly affecting middle-aged individuals. This study aims to explore the 

correlation between diastolic blood pressure and high-sensitivity C-reactive protein levels in middle-

aged patients with coronary heart disease.  

Methodology: This cross-sectional study was conducted at Rashid Latif Medical College, Lahore 

during June 2023 to January 2024. The study involved a sample of 320 patients diagnosed with CHD, 

recruited from a cardiology clinic. Patients aged 40-60 years, diagnosed with CHD, and willing to 

provide informed consent were included in the study. A comprehensive medical history was obtained 

from each patient, including demographic information, lifestyle factors, and clinical history related 

to CHD. Blood pressure measurements were taken using a calibrated sphygmomanometer.  

Results: The study involved 320 middle-aged patients with coronary heart disease (CHD). The mean 

diastolic blood pressure (DBP) among the participants was 85.2 ± 10.4 mmHg, while the mean serum 

high-sensitivity C-reactive protein (hs-CRP) level was 3.8 ± 1.6 mg/L. A Pearson’s correlation 

analysis was conducted to explore the relationship between DBP and hs-CRP levels. The analysis 

revealed a moderate positive correlation between DBP and hs-CRP levels (r = 0.45, p < 0.001), 

suggesting that higher DBP is associated with higher levels of hs-CRP.  

Conclusion: There is a significant association between diastolic blood pressure and high-sensitivity 

C-reactive protein levels in middle-aged patients with coronary heart disease. 
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Introduction 

Coronary heart disease (CHD) remains one of the leading causes of morbidity and mortality 

worldwide, particularly affecting middle-aged individuals. The pathophysiology of CHD is complex 

and multifactorial, with atherosclerosis playing a pivotal role. Inflammatory processes are integral to 

the development and progression of atherosclerosis, and markers of inflammation, such as high-

sensitivity C-reactive protein (hs-CRP), have gained prominence as both diagnostic and prognostic 

indicators in CHD [1]. Regarding BP indices, SBP, DBP, MAP, and PP have been widely used across 

different fields. According to him, even the mild hypertension within the normal level of systolic 

pressure above 120 mmHg brings cardiovascular morbidity and mortality [2]. High-sensitivity CRP 

(hs-CRP) is one of the pentagonal acute phase reactant molecules, and it was produced in hepatocytes 

upon interleukin-6 (IL-6) and Tumor Necrosis Factor (TNF) stimulation which are definite 

biomarkers of systemic inflammation [3]. Hs-CRP was also proved to work as an evaluation index 

for the risk of cardiovascular events in hypertension patients. Moreover, meta-analysis of cohort 

studies demonstrated that elevated levels of hs-CRP were connected with the risk of hypertension 

development [4]. While previous studies indicated that hs-CRP might be an early marker of 

hypertension, there are few studies that would further confirm the identified relation between the 

levels of hs-CRP and BP indices. Moreover, in the different ethnic groups or races, many studies have 

also shown that the levels of hs-CRP were heterogeneous [5]. According to some investigators, it was 

hypothesized that in relation to the intensity and the scope of CAD, serum CRP level characterizes 

atheromatous plaque activity and its stability [6]. Moreover, it can be assumed that a physiological 

but rather high CRP level may be quite accurate in estimating the risk for atherosclerotic disease. 

Some researchers have therefore, used this parameter to screen patients who are likely to progress to 

clinically symptomatic CAD, although some of the authorities considered this step as premature [7]. 

Besides, as depicted by the increase in CRP values, in the chronic left ventricular dysfunction, the 

immune system is often upregulated in the patients [8]. Diastolic blood pressure (DBP), the pressure 

in the arteries when the heart is at rest between beats, is another critical factor in cardiovascular health. 

Elevated DBP has been associated with increased cardiovascular risk, including the progression of 

atherosclerosis and the incidence of CHD. Understanding the relationship between DBP and 

inflammatory markers like hs-CRP could provide deeper insights into the mechanisms underlying 

CHD and aid in the development of targeted interventions [9]. 

This study aims to explore the correlation between diastolic blood pressure and high-sensitivity C-

reactive protein levels in middle-aged patients with coronary heart disease. 

 

Methodology 

This cross-sectional study was conducted at Rashid Latif Medical College, Lahore during June 2023 

to January 2024. The study involved a sample of 320 patients diagnosed with CHD, recruited from a 

cardiology clinic. Patients aged 40-60 years, diagnosed with CHD, and willing to provide informed 

consent were included in the study. Patients with acute infections, autoimmune disorders, chronic 

inflammatory diseases, or those on anti-inflammatory medications were excluded. 

 

Data Collection 

A comprehensive medical history was obtained from each patient, including demographic 

information, lifestyle factors, and clinical history related to CHD. Blood pressure measurements were 

taken using a calibrated sphygmomanometer. Following this, blood pressure measurements were 

meticulously recorded using a calibrated sphygmomanometer. Diastolic blood pressure (DBP) 

readings were taken three times while the patient was seated and at rest, ensuring accurate and 

consistent measurements. Simultaneously, venous blood samples were drawn from each patient after 

an overnight fast to facilitate biochemical analysis. These samples were then processed in a certified 

laboratory to determine serum levels of high-sensitivity C-reactive protein (hs-CRP) using a high-

sensitivity immunoassay technique. The combination of clinical assessments and biochemical tests 

provided a robust dataset, essential for examining the correlation between DBP and hs-CRP levels in 
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this specific patient population. Data were analyzed using SPSS v29. Descriptive statistics were used 

to summarize the baseline characteristics of the study population. The primary outcome measure was 

the correlation between DBP and hs-CRP levels. 

 

Results 

The study involved 320 middle-aged patients with coronary heart disease (CHD). The demographic 

and clinical characteristics of the participants are summarized in Table 1. 

 

Table 1: Demographic and Clinical Characteristics of the Study Population 

Characteristic Mean ± SD (or %) 

Age (years) 52.4 ± 5.8 

Male 62% 

Female 38% 

Body Mass Index (BMI) 27.6 ± 4.3 

Smokers 45% 

Hypertension 78% 

Diabetes Mellitus 34% 

Use of Antihypertensives 67% 

 

Blood Pressure and hs-CRP Levels 

The mean diastolic blood pressure (DBP) among the participants was 85.2 ± 10.4 mmHg, while the 

mean serum high-sensitivity C-reactive protein (hs-CRP) level was 3.8 ± 1.6 mg/L. A Pearson’s 

correlation analysis was conducted to explore the relationship between DBP and hs-CRP levels. The 

analysis revealed a moderate positive correlation between DBP and hs-CRP levels (r = 0.45, p < 

0.001), suggesting that higher DBP is associated with higher levels of hs-CRP. 

 

 
Figure 1: The scatter plot illustrates the positive correlation between diastolic blood pressure 

(DBP) and high-sensitivity C-reactive protein (hs-CRP) levels in the study population. 

 

Multiple linear regression analysis was performed to adjust for potential confounders, including age, 

sex, BMI, smoking status, and the use of antihypertensive medications. The adjusted analysis 

confirmed that DBP was significantly associated with hs-CRP levels (β = 0.35, p < 0.001), indicating 

that even after controlling for these variables, higher DBP remained a significant predictor of elevated 

hs-CRP levels. 
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Table 2: Multiple Linear Regression Analysis 

Variable β Coefficient Standard Error p-value 

Diastolic Blood Pressure 0.35 0.07 <0.001 

Age 0.12 0.05 0.02 

Sex 0.08 0.09 0.35 

BMI 0.15 0.06 0.01 

Smoking Status 0.10 0.08 0.28 

Antihypertensive Use 0.05 0.10 0.56 

 

To further explore the relationship between DBP and hs-CRP, a subgroup analysis was conducted 

based on the presence of hypertension and diabetes mellitus. The results are presented in Table 3. 

 

Table 3: Subgroup Analysis of DBP and hs-CRP Levels 
Subgroup Mean DBP (mmHg) ± 

SD 

Mean hs-CRP (mg/L) 

± SD 

Correlation 

(r) 

p-

value 

Hypertensive Patients 88.5 ± 9.6 4.2 ± 1.7 0.48 <0.001 

Non-Hypertensive 

Patients 

78.6 ± 8.4 3.1 ± 1.2 0.32 0.004 

Diabetic Patients 86.7 ± 10.2 4.4 ± 1.8 0.46 <0.001 

Non-Diabetic Patients 83.9 ± 9.8 3.5 ± 1.4 0.40 <0.001 

 

 
Figure 2: Heat map of quantitative variables 

 

Discussion 

The findings of this study reveal significant insights into the relationship between diastolic blood 

pressure (DBP) and high-sensitivity C-reactive protein (hs-CRP) levels in middle-aged patients with 

coronary heart disease (CHD). The analysis demonstrated a moderate positive correlation between 

DBP and hs-CRP, indicating that higher DBP is associated with increased inflammation as measured 

by hs-CRP levels [10,11]. This positive correlation is particularly noteworthy as it underscores the 

potential role of hypertension in exacerbating inflammatory processes within the cardiovascular 

system. Elevated DBP may contribute to the progression of atherosclerosis, a key underlying factor 
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in CHD, by promoting endothelial dysfunction and increasing vascular inflammation [12]. The 

moderate correlation coefficient (r = 0.45) and the significant regression coefficient (β = 0.35, p < 

0.001) suggest that DBP is an important predictor of systemic inflammation in this patient population. 

The subgroup analysis further elucidates this relationship, highlighting that hypertensive and diabetic 

patients exhibit higher hs-CRP levels compared to their non-hypertensive and non-diabetic 

counterparts [13]. This suggests that comorbid conditions such as hypertension and diabetes mellitus 

may amplify inflammatory responses, thereby increasing cardiovascular risk. The box plots in Figures 

2 and 3 visually support these findings, showing elevated hs-CRP levels in hypertensive and diabetic 

patients. The heatmap of quantitative variables provides additional context by illustrating the 

correlations between age, BMI, DBP, and hs-CRP. While age and BMI also show positive 

correlations with hs-CRP, the relationship with DBP remains robust even after adjusting for these 

variables in the regression analysis [14]. These findings have significant clinical implications. They 

emphasize the importance of comprehensive cardiovascular risk management that includes not only 

the control of blood pressure but also the monitoring and mitigation of inflammation [15]. 

Interventions aimed at reducing DBP, such as lifestyle modifications and pharmacological treatments, 

may have the added benefit of decreasing inflammatory markers like hs-CRP, thereby potentially 

lowering the overall cardiovascular risk. Further research is warranted to explore the causal 

mechanisms underlying the observed correlations and to determine whether targeted anti-

inflammatory treatments can provide additional benefits in hypertensive CHD patients [16]. 

Longitudinal studies could also help establish the temporal relationship between DBP, hs-CRP, and 

adverse cardiovascular outcomes, providing a more comprehensive understanding of the interplay 

between these factors [17]. 

 

Conclusion 

There is a significant association between diastolic blood pressure and high-sensitivity C-reactive 

protein levels in middle-aged patients with coronary heart disease. These findings reinforce the need 

for integrated cardiovascular care strategies that address both hypertension and systemic 

inflammation to improve outcomes in this high-risk population. 
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