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Abstract
The interwoven relationship connecting sleep health and cardiovascular wellness has garnered escalating attention within medical research. Of 
particular fascination is the intersection of two distinct elements: Obstructive Sleep Apnea (OSA) and Hypertension. Recent investigations have 
plunged into the repercussions of this dual combination on pivotal biomarkers – telomerase, visfatin and adipsin – alongside the well-being of the 
vascular system, as gauged through Flow-Mediated Dilation (FMD). This piece of writing delves into the elaborate interplay between OSA and 
HTA concerning these variables, accentuating the divergent vascular implications experienced by HTA patients with and without OSA. Obstructive 
Sleep Apnea manifests as irregular breathing patterns during slumber, ushering in periods of intermittent hypoxia and sleep disruption.
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Introduction 

The intricate relationship between sleep health and cardiovascular 
well-being has been the subject of growing interest in medical research. 
The convergence of two distinct factors, Obstructive Sleep Apnea (OSA) 
and Hypertension (HTA), presents a particularly intriguing dynamic. Recent 
studies have delved into the effects of this combination on key biomarkers – 
telomerase, visfatin and adipsin – as well as the health of the vascular system, 
measured by Flow-Mediated Dilation (FMD). This article explores the intricate 
interplay between OSA and HTA on these parameters and highlights the 
contrasting vascular implications between HTA patients with and without OSA. 
Obstructive Sleep Apnea is characterized by disrupted breathing during sleep, 
leading to intermittent hypoxia and sleep fragmentation. 

Literature Review

Hypertension, on the other hand, refers to chronically elevated blood 
pressure. The convergence of OSA and HTA poses a unique challenge, as 
they share common pathophysiological mechanisms, creating a potentially 
vicious cycle. Telomerase, visfatin and adipsin are emerging as indicators of 
underlying physiological processes in the context of cardiovascular health. 
Telomerase, associated with cellular aging, could shed light on the potential 
acceleration of age-related cardiovascular changes. Visfatin and adipsin, 
linked to inflammation and adipose tissue regulation, respectively, hold clues 
about the intricate crosstalk between metabolic health and cardiovascular 
function. Flow-Mediated Dilation (FMD), a non-invasive measure of endothelial 
function, is a crucial predictor of cardiovascular health [1].

FMD gauges the blood vessel's ability to respond to increased blood flow, 
serving as a barometer of overall vascular health. Changes in FMD provide 
insights into the delicate balance between the vasodilatory and vasoconstrictive 
elements within the cardiovascular system. Recent studies have illuminated 
intriguing associations between OSA, HTA and the aforementioned biomarkers 

and FMD. HTA patients without OSA displayed greater FMD than their 
counterparts with OSA, hinting at potential protective effects on vascular 
health. This observation sheds light on the complex and multifaceted impact 
of sleep health on the cardiovascular system, especially when coupled with 
hypertension. Research suggests that OSA, particularly the severity as 
measured by the Apnea-Hypopnea Index (AHI) in polysomnography, may play 
a role in driving changes in the biomarkers and FMD observed in the study. 
It's plausible that the intermittent hypoxia and inflammation triggered by OSA 
might contribute to these alterations [2].

Discussion

The effects of OSA and HTA on telomerase, visfatin, adipsin and FMD 
unveil a new layer of complexity in the intricate dance of cardiovascular 
health and sleep disorders. The contrasts observed between HTA patients 
with and without OSA underscore the nuanced nature of this relationship. As 
research continues to uncover the underlying mechanisms, these findings 
hold promise for informing personalized treatment strategies that address the 
unique challenges posed by the convergence of OSA and HTA, paving the way 
for enhanced cardiovascular care in individuals navigating this multifaceted 
landscape. The intricate interplay between sleep quality and cardiovascular 
health has been an area of intense research in recent years [3].

The phenomenon of Hypertension (HTA) coupled with Obstructive Sleep 
Apnea (OSA) has garnered particular attention due to its potential implications 
for both conditions. Recent studies have unearthed compelling correlations 
between the severity of OSA, measured by the Apnea-Hypopnea Index (AHI) 
in polysomnography and critical cardiovascular markers: telomerase activity 
and Flow-Mediated Dilation (FMD). This article delves into the fascinating 
connections between higher AHI, telomerase activity and FMD, providing 
insights into the complex landscape of sleep and cardiovascular health. The 
Apnea-Hypopnea Index (AHI) is a numerical metric used to gauge the severity 
of OSA by quantifying the frequency of apneas (complete breathing cessations) 
and hypopneas (partial breathing reductions) during sleep. A higher AHI score 
indicates more severe OSA, characterized by increased sleep disruptions and 
oxygen desaturations [4].

Telomerase, an enzyme responsible for maintaining telomere length, has 
been linked to cellular aging and longevity. Recent studies have proposed 
a thought-provoking connection between AHI and telomerase activity in 
individuals with HTA. The hypothesis suggests that higher AHI scores might 
correlate with lower telomerase activity, possibly contributing to cellular aging 
and potentially exacerbating cardiovascular issues associated with HTA. Flow-
Mediated Dilation (FMD) serves as a crucial indicator of endothelial function 
and vascular health. It measures the capacity of blood vessels to expand 
in response to increased blood flow. Studies have unveiled an intriguing 
correlation between higher AHI and lower FMD among individuals with HTA. 
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This suggests that more severe OSA might negatively impact the vascular 
system's ability to maintain optimal blood vessel tone and flexibility [5].

The mechanisms underlying these connections are multifaceted. The 
intermittent hypoxia and oxidative stress associated with OSA might contribute 
to reduced telomerase activity, potentially accelerating cellular aging processes. 
Similarly, the disruption of endothelial function due to OSA-induced sleep 
disruptions could explain the link between higher AHI and lower FMD. The 
revelation of these correlations bears significance for clinical management. By 
understanding the potential impact of OSA severity on telomerase activity and 
FMD, healthcare professionals can better tailor interventions for individuals 
with HTA [6].

Conclusion 

These findings underscore the importance of addressing both sleep 
quality and cardiovascular health to offer holistic care that targets the 
interconnected nature of these conditions. The link between higher AHI, 
telomerase activity and FMD in individuals with HTA adds a new layer of 
complexity to the sleep-cardiovascular narrative. These findings underscore 
the need for a comprehensive approach that considers the impact of sleep 
disorders on critical cardiovascular markers. As research continues to unravel 
the mechanisms underpinning these connections, the potential for tailored 
interventions aimed at preserving telomere integrity and optimizing endothelial 
function offers renewed hope for individuals navigating the challenging terrain 
of HTA and OSA.
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