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Abstract

Background: Hypertension is a major modifiable risk factor for cardiovascular disease. A
positive family history of hypertension is an established predictor of its development in the
offspring of hypertensive parents. High-sensitivity C-reactive protein (hs-CRP) is a widely studied
biomarker for cardiovascular disease risk prediction. The high-sensitivity assay can detect CRP
within a range of 0.01-10 mg/L, enabling the assessment of low-grade systemic inflammation
even in the absence of overt inflammatory or immunologic disorders.

Aim: To evaluate hs-CRP as an early biomarker of endothelial dysfunction and future
hypertension risk in young, healthy adults with a family history of hypertension.

Methods: A total of 140 participants aged 18-30 years were included. The study comprised 70
cases—offspring of hypertensive parents (OHTPs)—and 70 controls—offspring of normotensive
parents (ONHTPs). Anthropometric variables and hs-CRP levels were recorded and analysed
using appropriate statistical methods.

Results: The mean hs-CRP level was significantly higher in OHTPs compared with ONHTPs (p <
0.001). No significant differences were observed between the groups with respect to age and body
mass index.

Conclusion: Elevated hs-CRP levels in normotensive offspring of hypertensive parents suggest
the presence of subclinical inflammation and early endothelial dysfunction, which may contribute
to the future development of hypertension. Identifying such biomarkers may aid in risk
stratification and early preventive strategies.
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Background

Hypertension is a major risk factor for cardiovascular disease, and a positive family history
represents an important non-modifiable determinant of its development. Approximately 30% of
blood pressure variability is attributable to genetic factors, ranging from 25% in pedigree studies
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to 65% in twin studies [1,2]. Genetic predisposition involves mechanisms such as altered sodium
handling [3] and increased oxidative stress [4,5], both of which contribute to vascular dysfunction.
Hypertension is now widely recognized as an inflammatory disease, highly mediated by
angiotensin Il. Angiotensin Il promotes vascular inflammation by increasing endothelial
permeability, stimulating leukocyte adhesion, enhancing VEGF-driven vascular proliferation, and
inducing endothelin-mediated vascular stiffening [6,7]. These processes result in vascular
remodelling, arterial stiffness, and progressive hypertension [8,9,10].

C-reactive protein (CRP), a pentraxin family acute-phase protein synthesized in the liver under the
regulation of interleukin-6, is a well-established marker of systemic inflammation [11,12]. In
healthy individuals, CRP levels are generally below 5 mg/L, whereas higher values are associated
with infection, tissue injury, or necrosis [13,14]. The development of high-sensitivity assays (hs-
CRP) has enabled the detection of low-grade inflammation in the range of 0.01-10 mg/L [15],
making hs-CRP a widely studied biomarker for cardiovascular disease risk prediction [16].
Endothelial dysfunction is a key mechanism linking inflammation with hypertension. It is
characterized by impaired vasodilation, vascular remodelling, and a shift toward a pro-
inflammatory and pro-thrombotic state [17]. CRP itself interferes with nitric oxide and
prostacyclin activity, further impairing endothelial function and promoting atherosclerosis [18].
Chronic low-grade inflammation, therefore, may contribute to both the initiation and progression
of hypertension and cardiovascular disease.

In 2003 the Centers for Disease Control and Prevention (CDC) and The American Heart
Association (AHA) recommended patient stratification into three groups in cardiovascular disease
risk assessment (Table 1):

hs-CRP Level Risk of Development of CVD
<1 mg/L Low Risk
1-3 mg/L Intermediate Risk
>3 mg/L High Risk
Table 1: hs-CRP Risk Stratification

Hs-CRP has been observed to predict the development of cardiovascular disease independently of
established risk factors, and these studies has added to the growing body of evidence of low-grade
inflammation in the pathogenesis of cardiovascular disease [19]

Materials and Method

The study design was a case-control study. The study was conducted in the Department of
Physiology, Government Medical College Kota, Kota, Rajasthan after approval from the
Institutional Ethical Committee [No.F.3()Acad/Ethicalclearance/Batch2021/2022/62]

The Study groups

The study was conducted on a total of 70 normotensive participants aged 18-30 years. The study
groups were defined as A. Case group - Having a family history of hypertension; B. Control
group - Having no family history of hypertension.

The subjects were recruited after applying the criteria for exclusion and inclusion. After the
selection of subjects informed written consent was obtained and then data were collected.
Inclusion criteria: Healthy young adults between the age group of 18-30 years, of both sexes with
family history of hypertension.

Exclusion criteria: Endocrine disorders, recent infections, cardiorespiratory disorders,
medications affecting central and autonomic nervous system.

Aim of the Study: To determine the role of using hs-CRP as a biomarker for the early detection
of endothelial dysfunction and prediction of future development of hypertension in young healthy
adults with family history of hypertension.

Vol.32 No. 08 (2025) JPTCP (714-719) Page | 715


https://jptcp.com/index.php/jptcp/issue/view/79

“High-Sensitivity C-Reactive Protein As An Early Biomarker Of Subclinical Inflammation In Individuals With A
Family History Of Hypertension”

Data Collection:

Blood sample and Anthropometric variables-

Anthropometric variables were obtained for all participants.

Blood sample collected in proper aseptic condition and Collected blood sample transported to
laboratory in ice cube container on same day and Hs-CRP-levels measured by fully automated
Immuno turbidimetry method.

Result:
S. No. Group Parameter Mean + SD p-value Statistical Significance
Case Grou Female 34 (48.6%)
P Male 36 (51.4%) o
1 0.8 Not Significant
Control Grou Female 32 (45.7%)
P Male 38 (54.3%)
Case Group Age 228+25 -
2 Control Group Age 222+3.1 0.21 Not Significant
Case Group BMI 21.9+36 -
3 Control Group BMI 21.6 3.5 0.61 Not Significant
Case Group hs-CRP 2209 -
4 Control Group hs-CRP 1.1+0.6 0.000001 Significant

Table 2: Statistical Analysis of Demographic and Biochemical Parameters in Case vs. Control
Groups

A total of 70 participants were included in the study, comprising 34 (48.6%) females and 36
(51.4%) males in the case group, while the control group consisted of 32 (45.7%) females and 38
(54.3%) males.

The mean age of participants in the case group was 22.8 + 2.5 years, compared to 22.2 + 3.1 years
in the control group. The difference in age between the two groups was statistically insignificant
(p =0.21).

The mean body mass index (BMI) in the case group was 21.9 + 3.6 kg/m?, while in the control
group it was 21.6 + 3.5 kg/m2. Independent t-test analysis revealed no significant difference
between the two groups with respect to BMI (p = 0.6146).

In contrast, the mean hs-CRP level in the case group was 2.0 + 0.9 mg/L, whereas in the control
group it was 1.1 = 0.6 mg/L. This difference was found to be highly significant (p < 0.0000001),
indicating that hs-CRP levels were markedly elevated in the case group compared to controls.

hs-CRP
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0 -r'ﬁ i if?f
Case Control
Study Group

Figure: hs- CRP Levels in Case and Control Groups
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Discussion

Previous studies have highlighted a bidirectional relationship between obesity and depression.
Luppino et al. [20] reported that the elevated BMI levels and depression are linked through several
mechanisms, including systemic inflammation. Interestingly, obesity and depression were also
found to be inversely correlated in certain contexts. Furthermore, neuroendocrine abnormalities in
patients with depression may contribute to weight gain and increased BMI [21].

In the present study, no significant differences were observed between genders, or ages of case
and control subjects. Similarly, BMI values did not differ significantly between the two groups,
indicating that BMI may not be a distinguishing factor in our study.

Our findings on hs-CRP are consistent with previous literature. Nyandak et al. [22] reported a
correlation between the severity of coronary stenosis and hs-CRP levels, emphasizing the role of
inflammation not only as an acute trigger for plaque rupture but also as a chronic driver of
atherosclerosis. Our observation of significantly elevated hs-CRP levels in OHTPs compared with
controls reinforces the notion that low-grade systemic inflammation is a pivotal early
pathophysiological change, linking familial predisposition to heightened cardiovascular risk
hs-CRP has also been recognized as a prognostic biomarker in patients without evidence of
myocyte necrosis. Studies have shown that elevated hs-CRP levels in the stable phase after acute
cardiovascular events hold prognostic value for future outcomes [23]. Our findings underscore the
prognostic significance of elevated hs-CRP levels, which were positively associated with
individuals in the case group and with a family history of hypertension.

The association of hs-CRP with metabolic and cardiovascular risk factors has been reported in
multiple studies. Soriano-Guillen et al. [24] found hs-CRP to be positively correlated with BMI,
systolic blood pressure (SBP), and diastolic blood pressure (DBP), though not with serum lipids.
Similarly, other research has shown that BMI, triglycerides, and HDL cholesterol levels influence
hs-CRP variability, and that elevated hs-CRP is predictive of future hypertension [25].
Experimental studies suggest that elevated blood pressure may itself stimulate a pro-inflammatory
response, leading to endothelial inflammation and subsequent structural changes in the arterial
wall [26]. Tatasciore et al. [27] and Abramson et al. [28] also demonstrated a significant
relationship between hs-CRP levels and blood pressure variability, even in healthy, normotensive
adults. These findings underscore the potential role of inflammation in driving hemodynamic
instability and long-term vascular risk.

Our study adds to the growing body of evidence that hs-CRP is a significant biomarker of
cardiovascular risk. While BMI and demographic parameters were not significantly different
between groups, the elevation of hs-CRP in cases highlights its value as an early indicator of
vascular inflammation and potential target for risk stratification.

Limitations and Future Directions

The present study has some limitations. First, the sample size was relatively small, which may
limit the generalizability of our findings. Second, we did not assess other potential confounding
factors such as dietary habits, physical activity, socioeconomic status, or medication use, all of
which may influence hs-CRP levels. Moreover, incorporating additional inflammatory biomarkers
and advanced imaging modalities may provide a more comprehensive understanding of the role of
inflammation in cardiovascular disease progression.

Conclusion

We conclude the statistically insignificant differences between age, gender, and BMI in OHTPs
and ONHTPs strengthens the comparability of our findings.

Elevated hs-CRP in OHTPs may indicate a contributory role of inflammation in the early
development of hypertension and cardiovascular risk. hs-CRP may a valuable biomarker for future
outcomes. Future large studies should further investigate whether hs-CRP can be applied as a
reliable screening tool.
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