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ABSTRACT

Hypertension is a significant global health concern associated with increased morbidity
and mortality. It was major cause of death for women and men in 2019 i.e. 20 % of worldwide
fatalities. This review aimed to explore the intricate relationship between hypertension and
development of over 15 diseases based. Although effective blood pressure control and
appropriate antihypertensive medication can mitigate these risks, but hypertension remains a
complex condition involving multiple organs and systems, posing challenges for study and
requiring targeted drug development. Hypertension often presents with no symptoms, leading to
many individuals being unaware of their condition. Regular health check-ups that includes blood
pressure monitoring for effective management and prevention of chronic illnesses are essential.
However, relying solely on blood pressure check-ups is inadequate, particularly for individuals
with long-term hypertension who face higher risk of associated diseases. To ensure
comprehensive health management, physicians should conduct thorough whole-body check-ups
to detect early signs of these diseases in hypertensive patients, enabling tailored selection of
appropriate antihypertensive medications.

Keywords: Blood pressure control, comprehensive health management, disease development,
hypertension, morbidity and mortality.
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1. INTRODUCTION

Hypertension is the leading cause of avoidable deaths worldwide (31), particularly
in India where cardiovascular diseases account for a third of all fatalities. Shockingly, only
12 % of the estimated 220 million hypertensive individuals in India have their blood
pressure under control. The inadequate management of hypertension is attributed to low
awareness, insufficient primary care, and poor follow-up (56). Globally, hypertension was
responsible for 20 % of deaths in 2019, ranking as the primary cause among women and
the second leading cause among men (42). Hypertension poses significant risks, including
diabetes, cardiovascular diseases, organ damage, renal impairment (40), vascular cognitive
impairment, Alzheimer's disease (3), and even eye diseases (6). Moreover, it has been
identified as a key factor in the severity of Covid-19 cases, increasing the likelihood of
critical care, hospitalization, and mortality (33). The pathophysiology of hypertension is
complex and not yet fully understood. Further research is necessary to comprehensively
elucidate the correlations between pathophysiology, organ changes, and hypertension-
related complications (48). Due to its silent nature, hypertension often goes unnoticed (55),
emphasizing the importance of regular blood pressure monitoring and routine health
check-ups to effectively manage the condition and prevent chronic illnesses (24).

Numerous notable publications have explored the relationship between
hypertension and the development of various diseases. In this review, we assess the
available evidence and discuss the connections between hypertension and the risks
associated with different diseases.

2. DISEASE ASSOCIATED WITH HYPERTENSION

2.1 Gout

Gout patients face a significant complication in the form of hypertension. A
nationwide survey in the United States revealed that 65 % of individuals with hypertension
also had gout (29). The likelihood of developing gout increases by approximately 88 % for
hypertensive individuals, and 18 % of gout patients are at risk of developing hypertension
(41). Similar findings were observed in a cohort study conducted in Taiwan's Chinese
population, which showed a 32 to 34 % increased risk of gout among both hypertensive
men and women (5). Diuretic medications commonly used to treat hypertension have a
strong impact on uric acid disposal, making it challenging to manage hyperuricemia. Some
antihypertensive drugs, such as f blockers, non-losartan angiotensin Il receptor blockers,
and angiotensin-converting enzyme inhibitors, have been associated with a higher
incidence of gout in hypertensive individuals (7).

2.2 Kidney Disease

Hypertension is highly prevalent among patients with chronic kidney disease
(CKD) and its incidence increases as the severity of CKD progresses. A national survey in
the United States revealed that 23.3 % of individuals without a history of CKD have
hypertension, compared to 84.1 % of stage 4-5 CKD patients, 59.9 % of stage 3 patients,
48.1 % of stage 2 patients, and 35.8 % of stage 1 patients (50). The pathophysiology of
hypertension in CKD is complex, involving multiple factors and pathways. Elevated
sympathetic nervous system activity and sodium dysregulation play significant roles in the
development of hypertension (21).
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2.3 Alzheimer’s Disease (AD)

Hypertension has been found to increase the risk of developing Alzheimer's disease
(AD) (1). A case-control study involving over 700 AD patients revealed that hypertension
is associated with cognitive decline in AD patients. The risk of increased cognitive decline
is approximately 1.5 times higher in AD patients with hypertension compared to those
with normal blood pressure. This risk remains significant even when accounting for the
underlying AD. The effect of hypertension on AD risk appears to be more pronounced in
patients under the age of 65, with a seven-fold higher risk compared to normotensive
individuals. The exact mechanism through which hypertension influences AD is not well
understood but may involve demyelination or microinfarction of the cerebral white matter.
Hypertension can also cause hippocampal atrophy, neurofibrillary tangles, and senile
plaques, which are characteristic features of AD (2).Studies have shown that blood
pressure starts to increase several years before the onset of AD, and then gradually
decreases during the progression of the disease. Hypertension may contribute to
cerebrovascular disease, leading to impaired blood flow, ischemia, and hypoxia, which can
initiate the pathological processes of AD (47, 49).

2.4 Vascular Dementia
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Figure 1. The diagram depicts potential paths for hypertension to increase the risk of cognitive
impairment in old age and neurodegenerative disorders.



180 Prabhakar et al.

The evidence suggests a strong association between hypertension and the
development of Vascular Dementia (VaD). Individuals with hypertension, both currently
or in their midlife history, have a twofold increased risk of acquiring VVaD. However, the
relationship between hypertension and cognitive decline may change with age, as the risk
of high blood pressure-related cognitive decline appears to decrease with advancing years
(51).The prevalence of VaD tends to peak around the age of 75, with a higher incidence in
patients aged 70-79 compared to those aged 60-69 (47). Hypertension is a significant risk
factor for dementia and vascular cognitive impairment in the aging population (45). While
antihypertensive medication is associated with a moderate reduction in dementia risk, strict
blood pressure management, including during sleep, may have a neuroprotective effect and
lower the risk of developing dementia (3). Ongoing blood pressure control is essential as
part of a global strategy to combat dementia (37), considering the projected increase in the
number of individuals living with this condition (35).

2.5 Obesity

Population studies have indicated that individuals with hypertension have a higher
likelihood of weight gain compared to those without hypertension, suggesting a connection
between hypertension and obesity (10). Data from studies like Tecumseh and Framingham
show that hypertensive individuals are more prone to future weight gain, even if they are
not obese initially (38). It has been observed that hypertensive individuals face difficulties
in losing weight and are more likely to regain lost weight (28). Additionally, research has
found that adolescents whose mothers had gestational hypertension are at increased risk of
developing high blood pressure and being overweight or obese. However, the exact
mechanism linking hypertension and obesity requires further investigation for a better
understanding of their relationship (27).

2.6 Erectile Dysfunction in Male

The risk of developing sexual dysfunction in men with hypertension compared to
those without hypertension varies across countries, age groups, and study designs, ranging
from 25 % to 75 % (16). Vascular abnormalities in the penile tissue, caused by both
functional and structural impairments of the penile vessels, are the primary contributors to
erectile dysfunction in hypertensive men (53). Long-standing or severe hypertension is
associated with a higher prevalence and severity of erectile dysfunction. Hypertension can
lead to smooth muscle hypertrophy, blood flow obstruction, and atherosclerosis-related
lesions, which affect penile vasculature and impair erectile function (53). Chronic
hypertension also negatively impacts smooth and neurogenic muscle-induced relaxation in
response to nitric oxide, an essential factor for maintaining and achieving an erection.
Various hormones and vasoactive substances have been implicated in the pathophysiology
of hypertension-related erectile dysfunction, but their exact roles require further
investigation (30). Studies suggest that hypertensive patients are up to seven times more
likely to develop erectile dysfunction compared to normotensive individuals. Future
research is needed to better understand the mechanisms and factors contributing to erectile
dysfunction in hypertensive men (39).

2.7 Female Sexual Dysfunction

The study revealed that women with hypertension experience reduced sexual
function, with a roughly 2.7-folds increased risk of sexual dysfunction compared to
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normotensive women (8). Sexual dysfunction is a significant concern for hypertensive
women (11), and the use of hypertensive medications may help alleviate its severity.
Changes in blood flow caused by hypertension affect the physiological aspects of the
sexual response cycle in women, leading to interference with sexual desire, arousal, and
orgasm (44). Elevated blood pressure impairs blood flow to the vaginal organs and pelvic
region, resulting in decreased peripheral vascular circulation (32). This can lead to vaginal
and clitoral vascular insufficiency and vasculogenic female sexual dysfunction. Factors
such as insufficient blood pressure management, increasing age, duration of hypertension,
higher systolic blood pressure, and -blocker treatment have been identified as risk factors
for sexual dysfunction. Research suggests that hypertension treatment can affect female
sexual function, with certain medications like valsartan improving sexual fantasies and
desire while others like atenolol significantly reducing these aspects. It is important to note
that the occurrence of female sexual dysfunction decreases with age, but the exact reasons
for variations in findings require further exploration (12).

2.8 Hypertensive Retinopathy

The occurrence of hypertensive retinopathy is directly related to the duration and
severity of hypertension. The prevalence of hypertensive retinopathy varies between
studies, ranging from 22 % to 60 % (14, 52)- Individuals with severe hypertension have a
higher prevalence rate (84.6 %) (34), compared to those with mild (25.3 %) or moderate
(34.5 %) hypertension (25). The frequency of hypertensive retinopathy in individuals with
hypertension is estimated to be between 40 % and 90 % (25). Long-term observational
studies have shown that successful hypertension treatment can lead to regression or
elimination of hypertensive retinopathy, while elevated blood pressure is associated with
its progression. Hypertensive retinopathy is linked to an increased risk of ocular conditions
such as age-related maculopathy, retinal vein occlusion, glaucoma, and optic neuropathy.
Genetic factors, such as certain genotypes and the deletion of the angiotensin-converting
enzyme allele, are associated with a higher risk of hypertensive retinopathy (20). Smoking
is also believed to have a significant correlation with severe or malignant hypertensive
retinopathy (34). Target-based treatment for hypertension has been associated with lower
rates of hypertensive retinopathy compared to those with poorly managed hypertension
(26).

2.9 Cataract

The studies revealed that hypertension is associated with an increased risk of
developing cataracts (58). High blood pressure is linked to all three types of cataracts, and
the prevalence of cataracts is higher in individuals with metabolic syndrome components,
higher systolic blood pressure, and elevated blood glucose levels (43). The presence of
both cataracts and high blood pressure significantly increases the likelihood of developing
cataracts. Severe hypertension and longer duration of hypertension further increase the risk
(46). Hypertension-induced cataract formation involves pathophysiological pathways such
as systemic inflammation, altered lens capsule conformation, disrupted lens short-circuit
current, and nitric oxide imbalance. Hypertension is often associated with dyslipidemia
and diabetes mellitus, which can worsen the deleterious effects on cataract development
(36). Certain anti-hypertension drugs may have a role in cataract development, while
others, such as angiotensin-converting enzyme inhibitors and thiazide diuretics, may have
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preventive benefits. Lowering blood pressure could potentially reduce the prevalence of
cataracts and related surgical costs (58).

2.10 Glaucoma

Recent research indicates that glaucoma is more prevalent in individuals with either
high or low blood pressure (23). Hypertension and glaucoma are closely related, with a
higher incidence of glaucoma among hypertensive individuals (9). Aggressive use of
antihypertensive medications, resulting in a significant reduction in ocular perfusion
pressure, has been associated with an increased risk of developing glaucoma (23). The
relationship between blood pressure and glaucoma appears to be age-dependent, with high
blood pressure being beneficial in younger individuals but potentially harmful as blood
vessels age and become narrower. A 'U'-shaped connection has been observed between
glaucoma prevalence and diastolic blood pressure. Ocular hypertension is another
modifiable risk factor for glaucoma, and lowering intraocular pressure can reduce the risk.
Factors such as higher IOP and older age contribute to the conversion of ocular
hypertension to glaucoma (18).

2.11 Covid-19

Hypertensive patients with COVID-19 have a higher mortality rate and are more
likely to experience severe cases (17). The presence of hypertension is associated with a
longer illness duration in COVID-19 patients (13). COVID-19 can increase blood pressure
and may even lead to new-onset hypertension (57). Laboratory findings reveal elevated
levels of certain biomarkers in hypertensive individuals, indicating a more severe disease
course (54). Corticosteroid use is more common among hypertensive patients (4). Overall,
hypertension is a significant risk factor for poor clinical outcomes in COVID-19 patients,
supported by laboratory testing results showing decreased blood oxygen levels in
hypertensive individuals (57).

2.12 Cancer

Hypertension is associated with an increased risk of kidney carcinoma, with a
higher risk observed in Afro-Americans compared to Caucasians. The duration of
hypertension correlates with the incidence of Kkidney cancer (22), indicating that
hypertension plays a role in its development. Digestive system, endometrial, and breast
cancers have also been linked to high blood pressure. The association between
hypertension and cancer is more pronounced in older individuals, particularly in men (15).
Antihypertensive medication may complicate the relationship, as some medications
increase the risk of tumor development. The use of certain hypertension medications has
shown positive effects in breast cancer therapy. The exact mechanisms underlying the link
between hypertension and cancer are unclear but may involve oxidative stress, hypoxia-
inducible factors, and biochemical abnormalities. Other factors such as lifestyle, age,
obesity, and smoking may contribute to the association. Overall, systolic hypertension is
associated with a 23 % higher risk of cancer death, particularly in the case of renal cell
cancer (19).

3. FUTURE LINES OF WORK

High blood pressure, often called the "silent killer,” can lead to various serious
health problems such as heart failure, stroke, and heart attack. It is also associated with
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several other diseases including gout, kidney disorders, neurodegenerative diseases, eye
disorders, sexual dysfunction, diabetes, cancer, obesity, pulmonary hypertension, OSA,
and fatty liver diseases. Regular monitoring of blood pressure is crucial, and healthcare
professionals should conduct thorough assessments to evaluate risks and related issues.
Long-standing hypertension requires annual health check-ups to prevent complications.
Hypertensive medications can sometimes contribute to the development of other diseases,
underscoring the importance of comprehensive health examinations and considering
alternative therapies with minimal side effects. Further research is needed to explore the
risks associated with hypertensive medication.
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