


Review Article

Hypertension in the Context of Comorbidities: Understanding Patient Profiles for Precision Management
ABSTRACT 

	Hypertension (HTN) is a leading contributor to cardiovascular morbidity and mortality, yet its management is often complicated by coexisting conditions. This narrative review addresses the challenge of HTN in a complex clinical landscape by proposing a new framework of clinically intuitive patient profiles based on specific comorbidities. We define profiles such as hypertension with diabetes ("Diatension"), obesity ("Obetension"), chronic kidney disease ("Nephrotension"), and heart failure ("Myotension") to re-envision HTN management beyond simple blood pressure thresholds. Each profile is explored with a focus on its epidemiology in India, shared pathophysiological mechanisms, and unique therapeutic priorities. We highlight how these clinically relevant profiles, rooted in established evidence, can enhance risk stratification and communication. The review suggests that moving from a "hypertension-alone" approach to a patient profile-driven strategy, particularly in regions like India where cardiometabolic clustering is prominent, has the potential to guide more precise and patient-centered care. The proposed framework aims to streamline multidisciplinary dialogue, improve patient understanding, and provide a roadmap for more integrated and effective treatment strategies. This approach encourages a shift toward precision management that considers the entire disease constellation rather than isolated numerical targets.
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1. INTRODUCTION 

Hypertension (HTN) is one of the most prevalent noncommunicable diseases in both developed and developing countries and remains a leading driver of cardiovascular morbidity and mortality worldwide. Globally, it is the chief causative factor of stroke and coronary heart disease (Roth et al; 2020).
In India, HTN is the foremost risk factor for death and disability, with prevalence rates of 24% in men and 21% in women, according to the 2019–2020 National Family Health Survey (NFHS-5) (Mohammad et al; 2024). The recently published ICMR-INDIAB study involving 113,043 participants reported an overall HTN prevalence of 35.5%, with higher rates in urban areas than in rural populations (Anjana et al; 2023).
Despite this burden, under-recognition persists; nearly 58% of hypertensive individuals remain undiagnosed, particularly in rural areas, underscoring critical gaps in screening and follow-up systems (Appadurai et al; 2023). In day-to-day clinical practice, HTN is rarely an isolated finding; it commonly coexists with metabolic and cardiovascular disorders such as type 2 diabetes mellitus (T2DM), obesity, dyslipidemia, chronic kidney disease (CKD), coronary artery disease (CAD), heart failure (HF), stroke, and tachyarrhythmias (Shrestha et al; 2016).
These overlaps are not incidental but reflect shared pathophysiological pathways, such as insulin resistance, endothelial dysfunction, autonomic imbalance, and renin–angiotensin–aldosterone system (RAAS) activation, which amplify target organ damage and adverse outcomes when present alongside elevated blood pressure (Shrestha et al; 2016) (Schmieder et al; 2008). Guidelines acknowledge the heightened risk of comorbid conditions by recommending stricter blood pressure control targets (Parati et al; 2021). However, clinical conversations often remain cumbersome (“hypertension with diabetes/CKD/obesity”), and the emphasis on numerical thresholds may underplay the importance of a broader disease constellation.
Despite advancements in BP measurement methods and the availability of effective antihypertensive therapies, many patients fail to achieve adequate BP control, resulting in a sustained risk of cardiovascular complications (Parati et al; 2021).
This narrative review introduces clinically intuitive patient profiles of HTN with comorbidities, such as hypertension–diabetes (“Diatension”), hypertension–obesity (“Obetension”), hypertension–dyslipidemia (“Lipotension”), hypertension–CKD (“Nephrotension”), hypertension–CAD (“Vasotension”), hypertension–stroke (“Neurotension”), hypertension–tachycardia (“Tachytension”), and hypertension–pulmonary/OSA (“Pulmotension”). Each profile is defined by its epidemiology in an Asian setting, shared mechanisms, risk implications, and therapeutic priorities. By naming and describing these profiles, we aim to streamline multidisciplinary dialogue, enhance patient understanding, and support more individualized decision-making based on established evidence.




2. Rationale for Defining Hypertension–Comorbidity Patient Profiles 
The prevailing approach to hypertension (HTN) has long been grounded in blood pressure thresholds, defining disease presence and treatment need by systolic and diastolic cut-offs. While this approach has standardized the diagnosis and facilitated population studies, it underrepresents the clinical complexity of HTN in practice. HTN commonly coexists with diabetes, obesity, dyslipidemia, chronic kidney disease (CKD), and coronary artery disease (CAD). These combinations reflect distinct pathophysiologically interconnected patient profiles that merit tailored management (Schmieder et al; 2008) (Petrie et al; 2017).
Moving Beyond Numbers
Traditional definitions emphasize “how high” the BP is, but risk depends on the context (e.g., presence of diabetes or CKD). Major guidelines acknowledge this heterogeneity with stricter BP targets and phenotype-aware measurement strategies (office, HBPM, and ABPM), particularly in high-risk groups (Parati et al; 2021). A patient with a systolic BP of 148 mmHg and uncontrolled type 2 diabetes has a markedly different prognosis from a patient with the same BP but no diabetes or other comorbidities. The former is more vulnerable to microvascular complications, progressive nephropathy, and accelerated atherosclerosis (Petrie et al; 2017).
Why Define Profiles?
1. Clinical clarity – Labels such as “Hypertension–Diabetes (Diatension)” or “Hypertension–Obesity (Obetension)” may help clinicians rapidly stratify prognoses and choose therapies.
2. Pathophysiological validity – In Diatension, insulin resistance, hyperinsulinemia, and hyperglycemia drive sodium retention, endothelial dysfunction, and vascular remodelling (Jia et al; 2021). In Obetension, sympathetic overactivity, RAAS activation, and adipokine dysregulation are central (Shariq et al; 2020).
3. Improved communication – Shorter labels may improve clarity between clinicians and patients.
4. Educational utility – Memorable terminology can help structure the teaching of HTN and its overlap with other conditions.
5. Research value – Profiles can allow the stratification of registries and clinical trials.
6. Policy relevance – The lipid–BP interplay (“Lipotension”) is recognized as clinically important in Asian practice (Wang et al; 2025). Public health messaging can integrate such terminology to raise awareness of clustering HTN with lifestyle and metabolic disorders.
Lessons from Other Specialties
Other fields illustrate the value of structured nomenclature. Oncology (TNM staging) (Brierley et al; 2006), cardiology (cardiorenal syndrome) (Young et al; 2024), and endocrinology (metabolic syndrome) (Cheng et al; 2006) show how new terminology can reframe complex realities and accelerate adoption into practice.
Addressing Potential Criticism
One may argue that introducing shorthand terms such as Diatension or Obetension risks oversimplification. However:
· The profiles do not replace existing diagnoses but organize them into recognizable patterns.
· The terminology is anchored in epidemiological and mechanistic data (Petrie et al, 2018; Jia et al; 2021; Shariq et al 2020).
· The goal is to enhance precision, communication, and patient-centered care.
Relevance in Asian Populations
Asia is the epicenter of the cardiometabolic epidemic. India alone is projected to have nearly 80 million individuals with diabetes by 2030 (Pradeepa et al; 2021). Obesity rates are rising in urban regions, and dyslipidemia frequently coexists with elevated BP. CKD is highly prevalent; reviews in Asian populations and Indian registry data show a significant CKD burden and very high rates of HTN among patients with CKD (Agarwal et al; 2005; Teo et al; 2021). Stroke and CAD occur at younger ages and have higher fatality rates in South Asia compared with Western countries (Sucato et al; 2022).
3. Hypertension–Comorbidity Spectrum
3.1 Hypertension with Diabetes (Diatension)
Hypertension and type 2 diabetes mellitus (T2DM) frequently coexist, thereby creating a mutually reinforcing risk profile. Patients with HTN are significantly more likely to develop insulin resistance and subsequent diabetes than normotensives [8]. Insulin resistance drives sympathetic activation, sodium retention, and vascular smooth muscle proliferation, whereas hyperinsulinemia and chronic hyperglycemia accelerate endothelial dysfunction and vascular remodeling (Fu et al; 2021).
In India, the prevalence of HTN in people with diabetes is 1.5–2 times higher than in those without diabetes, and a rural cohort from Haryana reported 11.8% incidence of new-onset diabetes among patients with essential HTN (Jhawat et al; 2018). This “Diatension” phenotype is associated with amplified microvascular complications (retinopathy, nephropathy, neuropathy) and macrovascular complications (stroke, myocardial infarction).
3.2 Hypertension with Chronic Kidney Disease (Nephrotension)
HTN and CKD share a strong bidirectional link, with each condition accelerating the other. Diabetes and hypertension together account for the majority of CKD cases in India (Varma et al; 2015). Across Asian cohorts, CKD prevalence is high, with approximately 87% of patients with CKD having concurrent HTN (Kumar et al; 2022).
This interplay is sustained by sodium retention, RAAS activation, sympathetic overdrive, and endothelial dysfunction. Clinically, the coexistence of HTN and CKD hastens GFR decline, worsens proteinuria, and markedly elevates cardiovascular risk (Saeed et al; 2023). Indian registry data reinforces this burden, highlighting the need for stringent BP targets and early RAAS blockade to slow progression (Varma et al; 2015; Kumar et al; 2022).
3.3 Hypertension with Coronary Artery Disease (Vasotension)
HTN is a major contributor to endothelial injury, atherosclerosis, and plaque instability, thereby increasing the ischemic burden of CAD. Epidemiological data indicate that approximately 50–60% of patients with CAD also have HTN, while about 13% of hypertensives eventually develop CAD (Chen et al; 2022).
This frequent coexistence creates a high-risk cardiovascular phenotype with an increased likelihood of recurrent ischemic events (Elosua et al; 2016). Tighter BP goals (<130/80 mmHg in most guidelines) and the preferential use of ACE inhibitors, ARBs, beta-blockers, and statins are recommended, given their dual benefit in reducing BP and recurrent ischemic risk (Khalil et al; 2025).
3.4 Hypertension with Heart Failure (Myotension)
Long-standing uncontrolled hypertension (HTN) is one of the most important precursors of heart failure (HF), contributing to both heart failure with reduced ejection fraction (HFrEF) and preserved ejection fraction (HFpEF). Chronic pressure overload leads to structural remodeling of the myocardium with concentric left ventricular hypertrophy, interstitial fibrosis, and impaired ventricular relaxation (Gallo et al; 2024; Oh et al; 2020). Over time, these changes progress to diastolic dysfunction and ultimately lead to systolic impairment in many patients.
Epidemiological data highlight that the risk of HF is markedly higher in individuals with uncontrolled HTN than in those with well-controlled blood pressure (Iyer et al; 2010). This relationship underscores that effective blood pressure control is not merely a preventive measure for vascular complications but directly modifies the natural history of myocardial dysfunction. Importantly, the HF phenotype observed in hypertensive patients differs: HFpEF tends to be more common among elderly hypertensive patients and women, whereas HFrEF is more often seen in those with severe or longstanding uncontrolled HTN.
Guideline-directed medical therapy (GDMT) remains the cornerstone of its management. The CONSENSUS trial firmly established ACE inhibitors as a mortality-reducing therapy in HFrEF (The Consensus Trial Study Group, 1987), and subsequent studies have extended the evidence to angiotensin receptor blockers (e.g., TRIUMF trial) (Samir et al;2023) and newer RAAS modulators. Sacubitril–valsartan has demonstrated benefits not only in HFrEF, but also in patients with resistant hypertension and HFpEF, offering dual hemodynamic and neurohormonal modulation (Jackson et al; 2021).
Other drug classes have specific roles: loop diuretics provide symptomatic relief of congestion without mortality benefits (Faselis et al; 2020), mineralocorticoid receptor antagonists (MRAs) improve survival in HFrEF (Serenelli et al; 2020), and finerenone has emerged as an option for patients with mildly reduced or preserved EF (Chimura et al; 2025). Despite this breadth of evidence, the uptake of GDMT in real-world Indian practice remains suboptimal, with underutilization of RAAS blockers, MRAs, and newer agents.
Therefore, the Cardiotension phenotype represents an advanced stage of HTN-mediated end-organ damage, where structural and functional myocardial abnormalities require both aggressive blood pressure control and comprehensive HF therapy. Early detection of LV hypertrophy, timely initiation of RAAS blockade, and adherence to GDMT are central to improving the outcomes in this group.
3.5 Hypertension with Stroke (Neurotension)
Stroke is among the most devastating sequelae of uncontrolled HTN, and the burden is particularly high in South Asia, where patients experience stroke at younger ages and with more severe disability compared to Western cohorts (Misgana et al; 2023). Hypertension is the single most powerful modifiable determinant of both ischemic and hemorrhagic strokes, with over 70% of Indian stroke patients having pre-existing or newly diagnosed HTN (Pathak et al; 2018).
Pathophysiologically, persistently high BP causes progressive damage to cerebral small vessels, leading to lipohyalinosis, microaneurysm formation, and disruption of the blood–brain barrier (Lammie et al; 2002). These alterations promote cerebral small vessel disease, manifesting as white matter lesions, microbleeds, and lacunar infarcts, all of which increase the risk of recurrent stroke. Moreover, uncontrolled systolic hypertension has a direct linear relationship with both first-ever and recurrent stroke risks, as demonstrated in the SYSTUP-India study (Sethi et al; 2021).
Clinically, the Neurotension phenotype is characterized by frequent recurrence, high rates of post-stroke cognitive decline, and substantial long-term disability. The coexistence of HTN with other vascular risk factors such as diabetes and dyslipidemia further accelerates cerebrovascular injury. Importantly, South Asian populations show a higher prevalence of hemorrhagic stroke than Western cohorts, underscoring the unique epidemiologic impact of uncontrolled HTN in this region (Misgana et al; 2023).
Management hinges on stringent BP control. While acute lowering strategies in stroke must be carefully titrated, long-term secondary prevention unequivocally benefits from sustained reduction in both systolic and diastolic pressure. Intensive control reduces the risk of recurrence, slows the progression of small vessel disease, and improves survival. Public health efforts aimed at improving awareness, diagnosis, and adherence to antihypertensive therapy are critical for reducing the disproportionate stroke burden in India and South Asia.
Thus, the Neurotension phenotype highlights the cerebral consequences of uncontrolled HTN, reinforcing the principle that effective BP management is as much about protecting the brain as it is about preventing cardiovascular events.
3.6 Hypertension with Dyslipidemia (Lipotension)
Dyslipidemia and HTN frequently cluster, particularly in urban Indian populations where a 40–60% overlap has been reported. Dyslipidemia accelerates endothelial dysfunction, oxidative stress, and arterial stiffness, compounding vascular injury caused by elevated BP (Otsuka et al; 2016). Clinically, this overlap translates to a markedly increased risk of atherosclerotic cardiovascular disease (ASCVD).
Despite evidence that statins reduce ASCVD risk and that their combination with RAAS blockers provides additive vascular protection, statin underutilization persists in Indian practice (Dalal et al; 2012). Therefore, the Lipotension phenotype underscores the necessity for integrated lipid and BP management, especially in high-risk urban populations. This highlights the role of statins as a first-line therapy for dyslipidemia in hypertensive patients and the opportunity for preventive cardiology approaches in South Asia.
3.7 Hypertension with Arrhythmia (Tachytension)
Atrial fibrillation (AF) and other tachyarrhythmias are strongly associated with hypertension (HTN). Sustained BP elevation is one of the most important risk factors for AF development (Ogunsua et al; 2015). Hypertensive remodeling of the left atrium, manifested by chamber enlargement, fibrosis, and electrical instability, creates a substrate for arrhythmogenesis (Antoun et al; 2025).
In Asian and Indian patients, HTN with AF is associated with a higher risk of ischemic stroke, systemic embolism, and hospitalization for HF (Li et al; 2018). Management requires a dual approach: rigorous BP control to reduce AF burden, and anticoagulation to mitigate thromboembolic risk.
Consensus guidance favors the use of beta-blockers or non-dihydropyridine calcium channel blockers (often with ACEI/ARB) for rate control while cautioning against verapamil or diltiazem in patients with HFrEF (Wander et al; 2025; Dalal et al; 2019). Thus, the Tachytension phenotype emphasizes the integration of rhythm management, anticoagulation, and precise antihypertensive therapy to reduce morbidity.
3.8 Hypertension with Obesity (Obetension)
Obesity is one of the strongest drivers of secondary and resistant hypertension. Excess adiposity increases sympathetic nervous system activity, RAAS activation, and sodium retention, all of which sustain BP elevation (Vaněčková et al; 2014). Obese hypertensives also exhibit endothelial dysfunction, insulin resistance, and a higher prevalence of left ventricular hypertrophy (de Simone et al; 2016).
In India, obesity-linked HTN is rapidly increasing in urban populations, with prevalence data from the NFHS-4 showing significant clustering of obesity, HTN, and diabetes (Vennu et al; 2019). Clinically, this Obetension phenotype is associated with a markedly elevated risk of cardiovascular disease, CKD, and obstructive sleep apnea.
Weight reduction through diet and physical activity remains fundamental, but resistant cases often require combination pharmacotherapy, typically RAAS blockade plus diuretics or beta-blockers. Obesity-specific management strategies, including bariatric/metabolic surgery, may be considered in refractory cases. This phenotype highlights the urgent need for public health interventions targeting obesity to curb HTN epidemics.
3.9 Hypertension with Pulmonary Disorders (Pulmotension)
Hypertension frequently coexists with pulmonary disorders such as asthma, chronic obstructive pulmonary disease (COPD), obstructive sleep apnea (OSA), and pulmonary hypertension (PH), creating a multidimensional clinical profile termed Pulmotension.
Asthma affected an estimated 262 million individuals worldwide in 2019, contributing to approximately 455,000 deaths (WHO, 2019). COPD, responsible for 3.5 million deaths in 2021, is the fourth leading cause of mortality globally (Lyons et al; 2020). OSA is now recognized as a global epidemic, affecting nearly 1 billion people aged 30–69 years [52]. In Asia, the estimated prevalence of PH is 1–3%, whereas pulmonary arterial hypertension (PAH) remains relatively rare, affecting 15–30 individuals per million (Anderson et al; 2022).
Several mechanisms drive the interaction between pulmonary disease and systemic hypertension. Chronic hypoxemia and systemic inflammation in COPD and OSA enhance sympathetic overactivity, RAAS activation, vascular endothelial dysfunction, and worsening of systemic BP control. Intermittent hypoxia in OSA causes nocturnal surges in BP, morning hypertension, and vascular remodeling. In PH, increased pulmonary pressure contributes to right ventricular strain and a combined cardiopulmonary burden, which complicates the course of systemic hypertension.
Pulmotension significantly increases the risk of cardiovascular morbidity including myocardial infarction, arrhythmias, and stroke. Resistant hypertension is more common in patients with COPD or OSA, reflecting both the pathophysiological drivers and therapeutic complexity. Moreover, pulmonary comorbidities often restrict antihypertensive choices; for example, non-selective beta-blockers are avoided in asthma and treatment must be individualized.
The Pulmotension phenotype highlights the bidirectional relationship between lung and vascular health. The rising rates of COPD, OSA, and PH in Asian and Indian populations fueled by air pollution, obesity, and urban lifestyle changes make this overlap increasingly relevant. Recognition of this phenotype underscores the need for integrated cardiopulmonary management approaches that address both systemic BP and underlying pulmonary disease to optimize long-term outcomes.

4. Conclusion

Hypertension rarely exists in isolation. Rather, it unfolds within a complex web of cardiometabolic and organ-specific comorbidities that shape its clinical course, therapeutic needs, and long-term outcomes. By reframing hypertension through distinct comorbidity profiles—such as Diatension, Nephrotension, Vasotension, Cardiotension, Neurotension, Lipotension, Tachytension, Obetension, and Pulmotension, this review highlights the need to move beyond numerical thresholds toward a more phenotype-driven approach.
Each profile carries unique pathophysiological underpinnings, epidemiological patterns, and prognostic implications, especially in South Asian populations, where the clustering of hypertension with diabetes, obesity, dyslipidemia, and pulmonary disorders is particularly pronounced. Recognizing these profiles enables clinicians to stratify risks more precisely, communicate more effectively with patients, and implement targeted therapeutic strategies that integrate both blood pressure control and disease-specific interventions.
The proposed therapeutic wheel provides a practical framework to align first- and second-line antihypertensive choices in patients with comorbidity. The shift from “hypertension alone” to “hypertension with profiles” reflected the reality of modern clinical practice. Such reframing has the potential to advance precision medicine, improve adherence, and reduce the disproportionate burden of cardiovascular disease in India and across Asia. Future research should validate these phenotype-based approaches in registries to ensure that the nomenclature translates into actionable strategies and improves patient outcomes.
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