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STUDY TO ASSESS LIPID PROFILE AT VARIOUS STAGES OF HYPERTENSION



.ABSTRACT:
	Aims: To evaluate the serum lipid profile patterns specifically TC, LDL-C, HDL-C, TG, and VLDL-C in newly diagnosed hypertensive patients and To assess the relationship between lipid abnormalities and different grades of hypertension as per ESH 2023 guidelines.                                                               Study design:  Retrospective observational study                                                                          Place and Duration of Study: Department of Cardiology, Tertiary Care Hospital. Conducted over 8months (Ian 2025 to Aug 2025).                                                                                                   Methodology: A total of 150 newly diagnosed hypertensive patients were included.  Hypertension was identified based on: Home measurements, Ambulatory blood pressure monitoring (ABPM), OPD/IPD readings. Patients were classified according to ESH 2023 hypertension guidelines into A,B,C Inclusion criteria: Age > 18 years, Newly diagnosed hypertensive or pre-hypertensive subjects Exclusion criteria: Prior use of antihypertensive medications, Comorbidities such as diabetes, renal disease.Unwillingness to participate. Serum lipid levels measured: TC, LDL-C, HDL-C, TG, and VLDL-C.                                 Results: The study evaluated the serum lipid profiles across three groups. Mean triglyceride (TG) levels were lowest in Group A (138.59 ± 79.58mg/dl) and showed a progressive increase in Group B (151.30 ± 47.91 mg/dl) and Group C (177.36 ± 21.89 mg/dl), which was statistically significant (p = 0.02).
Mean HDL levels were 47.20 ± 6.31 mg/dl, 48.20 ± 9.94 mg/dl, and 50.02 ± 11.10 mg/dl in Groups A, B, and C, respectively, with no significant difference observed (p = 0.139). LDL levels increased with the severity of hypertension, with values of 74.39 ± 14.21 mg/dl, 121 ± 38.16 mg/dl, and 131.71 ± 47.91mg/dl in Groups A, B, and C, respectively, showing a significant difference among groups (p < 0.05). Similarly, total cholesterol (TC) demonstrated an increasing trend across the groups, with values of 147.38 ± 42.46 mg/dl, 191.59 ± 48.78 mg/dl, and 221.35 ± 46.45 mg/dl for Groups A, B, and C, respectively, and the differences were statistically significant (p < 0.05). 
Conclusion: The study demonstrates a strong association between hypertension severity and lipid abnormalities. Patients with higher grades of hypertension exhibited significantly elevated levels of TC, LDL-C, TG, and VLDL-C.
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INTRODUCTION 
Hypertension is the most prevalent cardiovascular disorder and remains a leading cause of morbidity and mortality worldwide. Once considered a disease of industrialized nations, it is now increasingly common in developing countries as well [1]. It is clinically defined as a systolic blood pressure (SBP) ≥140 mmHg and/or a diastolic blood pressure (DBP) ≥90 mmHg. The condition is associated with abnormalities in cardiac output, systemic vascular resistance, and arterial compliance, affecting nearly one-quarter of the global adult population [2]. Hypertension ranks among the top ten causes of mortality, with approximately 4% of deaths directly attributable to hypertensive complications [3].
Because of its asymptomatic nature, hypertension is often referred to as the “silent killer.” If left untreated, mild to moderate hypertension significantly increases long-term risks, with about 30% of patients developing atherosclerotic disease and 50% progressing to target-organ damage within 8–10 years of onset [4]. Major risk factors implicated in its development include excessive salt consumption, obesity, cigarette smoking, sedentary lifestyle, genetic predisposition, and psychosocial stress [5,6].
Hypertension and dyslipidemia together represent critical, modifiable contributors to cardiovascular disease (CVD), which accounts for over 80% of deaths and disability in low- and middle-income countries [7,8]. The global burden of hypertension is projected to rise further, particularly in developing nations. Rapid urbanization, increasing life expectancy, dietary transitions, and lifestyle shifts have driven a surge in CVD incidence in Southeast Asia [9]. It is well established that hypertension often coexists with lipid abnormalities, such as elevated low-density lipoprotein (LDL), total cholesterol (TC), and triglycerides (TG), along with reduced high-density lipoprotein (HDL), each of which is independently associated with increased cardiovascular mortality [10].

MATERIAL AND METHODS:
This retrospective study was carried out in the Department of Cardiology at a tertiary care hospital and included 150 hypertensive subjects.over a periods of 8months from jan 2025 to aug 2025. The study focused on patients who were newly diagnosed with hypertension identified at home, through ambulatory blood pressure monitoring (ABP), or in the inpatient/outpatient department—as well as prehypertensive individuals, in accordance with the ESH 2023 guidelines, with systolic blood pressure >140 mmHg and diastolic blood pressure >90 mmHg. Participants were over 18 years of age and of any gender. Exclusion criteria included unwillingness to participate, prior use of antihypertensive and dyslipidemic therapy, presence of comorbidities such as diabetes, kidney diseases, obesity, metabolic syndrome.

Mean ± SD values of serum triglycerides (TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL), and total cholesterol (TC) across Groups A, B, and C. Statistical significance: *p* < 0.05; ns = not significant

List 1 : Blood Pressure Categories – ESH 2023 Guidelines
	Category
	Systolic BP (mmHg)
	Diastolic BP (mmHg)
	Group

	Optimal
	<120
	<80
	–

	Normal
	120–129
	80–84
	–

	High-normal
	130–139
	85–89
	–

	Grade 1 (Mild) Hypertension
	140–159
	90–99
	A

	Grade 2 (Moderate) Hypertension
	160–179
	100–109
	B

	Grade 3 (Severe) Hypertension
	≥180
	≥110
	C




RESULTS: 


	Parameter
	Group A (Grade 1)
	Group B (Grade 2)
	Group C (Grade 3)
	p-value
	Significance

	Triglycerides (TG) (mg/dl)
	138.59 ± 79.58
	151.30 ± 47.91
	177.36 ± 21.89
	0.02
	Significant

	HDL (mg/dl)
	47.20 ± 6.31
	48.20 ± 9.94
	50.02 ± 11.10
	0.139
	Not significant

	LDL (mg/dl)
	74.39 ± 14.21
	121.00 ± 38.16
	131.71 ± 47.91
	<0.05
	Significant

	Total Cholesterol (TC) (mg/dl)
	147.38 ± 42.46
	191.59 ± 48.78
	221.35 ± 46.45
	<0.05
	Significant


Table 1: Serum Lipid Profiles Across Groups A, B, and C

The study evaluated the serum lipid profiles across three groups. Mean triglyceride (TG) levels were lowest in Group A (138.59 ± 79.58mg/dl) and showed a progressive increase in Group B (151.30 ± 47.91 mg/dl) and Group C (177.36 ± 21.89 mg/dl), which was statistically significant (p = 0.02).



[image: ]
Figure 1:Serum lipid profiles across Groups A, B, C



Mean HDL levels were 47.20 ± 6.31 mg/dl, 48.20 ± 9.94 mg/dl, and 50.02 ± 11.10 mg/dl in Groups A, B, and C, respectively, with no significant difference observed (p = 0.139). LDL levels increased with the severity of hypertension, with values of 74.39 ± 14.21 mg/dl, 121 ± 38.16 mg/dl, and 131.71 ± 47.91mg/dl in Groups A, B, and C, respectively, showing a significant difference among groups (p < 0.05). Similarly, total cholesterol (TC) demonstrated an increasing trend across the groups, with values of 147.38 ± 42.46 mg/dl, 191.59 ± 48.78 mg/dl, and 221.35 ± 46.45 mg/dl for Groups A, B, and C, respectively, and the differences were statistically significant (p < 0.05). 

Table 1 shows that TC-Total cholesterol, TGs- Triglycerides, LDL- Low density lipoprotein, VLDL-Very low density lipoprotein was statistically significant and also higher in higher stages of essential, whereas HDL doesn’t show any correlation with hypertension.


DISCUSSION:
This study demonstrates that baseline lipid levels, particularly total cholesterol (TC) and HDL-C, are strongly associated with hypertension, as reflected by elevated blood pressure values. Although extensive research has explored this relationship, the exact biological pathways linking lipid abnormalities with hypertension remain incompletely defined. Genetic and cross-sectional evidence has indicated a higher prevalence of dyslipidemia among hypertensive individuals, with nearly 12% of patients with early-onset hypertension exhibiting lipid disorders [11,12].
Mechanistically, elevated cholesterol levels may induce smooth muscle hypertrophy and collagen deposition, leading to arterial stiffness and subsequent systolic BP elevation. Furthermore, dyslipidemia contributes to endothelial dysfunction and impaired vasoregulation, largely due to reduced nitric oxide production. Increased circulating endothelin-1 levels, associated with lipid abnormalities, have also been implicated in the pathogenesis of hypertension [13,14]. Renal microvascular injury related to dyslipidemia may further exacerbate blood pressure elevation.
Our findings confirm that TC, TGs, LDL-C, and VLDL-C levels were significantly higher in hypertensive subjects, while HDL-C was significantly lower. These results are consistent with prior studies conducted in different regions, including Nigeria, which similarly reported higher cholesterol levels in hypertensive patients. Elevated serum cholesterol is a recognized risk factor for macrovascular complications such as coronary heart disease (CHD) and stroke [15]. Epidemiological data show a progressive rise in CHD risk when TC exceeds 5.0 mmol/L, leading Lewis [16] to classify TC levels between 5.0–6.5 mmol/L as undesirable. Importantly, we also observed a significant positive correlation between TC levels and both systolic and diastolic BP.
Hypertension and dyslipidemia frequently coexist, and their combination carries important clinical implications. The synergistic increase in cardiovascular risk necessitates aggressive management of both conditions. This association is often linked to central obesity and insulin resistance, which are common underlying mechanisms contributing to both hypertension and dyslipidemia. Longitudinal studies support this connection: a 7-year follow-up of Finnish men showed that dyslipidemia characteristic of metabolic syndrome predicted the development of hypertension [17], while Halperin et al. [18] and Hausmann et al. [19] also found that lipid abnormalities in healthy individuals predisposed them to hypertension.
Consistent with our results, previous research by Pyadala et al. [20], Murali Krishna et al. [21], and Borgaonkar et al. [22] also reported significantly higher TC, LDL-C, and TGs, alongside lower HDL-C in hypertensive patients. Taken together, these findings highlight the multidimensional clinical impact of the coexistence of hypertension and dyslipidemia, reinforcing the need for early identification and comprehensive management to mitigate long-term cardiovascular risk.

CONCLUSION
This study highlights a strong association between hypertension and dyslipidemia. Although the causal relationship remains unclear, elevated blood pressure may contribute to alterations in lipid metabolism. Early preventive measures—including lifestyle modification such as a balanced diet, regular physical activity, maintenance of optimal body weight, and complete avoidance of smoking and alcohol—are therefore crucial. Appropriate pharmacological therapy is also important, with careful consideration that some antihypertensive medications themselves may adversely influence lipid levels.
The findings of this study indicate that individuals with hypertension are more likely than normotensive subjects to exhibit dyslipidemia, characterized by elevated total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), triglycerides (TG) also higher in higher stages of essential, whereas HDL doesn’t show any correlation with hypertension.  These results suggest that elevated blood pressure may serve as a predictor of specific disturbances in lipoprotein metabolism. 


LIMITATIONS
The study has limitations such as it is done in single centre, mixed population, incomplete investigations.
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