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ABSTRACT 
Background: Pulmonary hypertension (PH) is a 

recognised yet underdiagnosed complication of 

obstructive sleep apnea (OSA). Although 

echocardiographic screening for PH is 

recommended in patients with severe OSA, the 

clinical and economic burden of universal screening 

remains substantial. This study aimed to determine 

the prevalence of echocardiographically detected PH 

among OSA patients and to identify 

polysomnographic and clinical variables associated 

with a positive PH screen. 

 

Methods: This single-centre, retrospective cohort 

study was conducted at the Department of 

Respiratory Medicine, Shri M.P. Shah Government 

Medical College and Guru Gobind Singh Hospital, 

Jamnagar, between October 2024 and March 2026. 

A total of 115 patients diagnosed with OSA (apnea–

hypopnea index [AHI] ≥ 5 events/hour) who had 

undergone both polysomnography (PSG) and 

transthoracic echocardiography within one year of 

each other were included. PH was defined 

echocardiographically as a peak tricuspid 

regurgitation velocity ≥ 2.5 m/s and/or the presence 

of two or more right-heart abnormalities. 

Associations between PH status and clinical, 

anthropometric, and polysomnographic variables 

were analysed. 

 

Results: PH was identified in 17 of 115 patients 

(14.8%). Patients with PH had significantly higher 

body mass index (BMI) z-scores (2.1 vs. 1.8; p = 

0.048) and were predominantly obese (88% vs. 

67%). The PH group demonstrated markedly higher 

AHI (31.82 vs. 9.5 events/hour), oxygen 

desaturation index (13.70 vs. 8.0 events/hour), and 

prolonged duration of nocturnal hypoxaemia (SpO₂ 

< 90% for 144 vs. 90 minutes). Cardiovascular 

comorbidities were more than twice as prevalent in 

the PH group (20.9% vs. 9.1%). 

 

Conclusion: PH is a clinically significant 

comorbidity in OSA, particularly among obese 

patients with severe sleep-disordered breathing and 

prolonged nocturnal hypoxaemia. Targeted 

echocardiographic screening in high-risk OSA 

subgroups may represent a practical and cost-

effective strategy for early detection of PH. 

 

Keywords: Obstructive sleep apnea; Pulmonary 

hypertension; Echocardiography; Polysomnography; 

Nocturnal hypoxaemia; Body mass index 

 

I. INTRODUCTION 
Obstructive sleep apnea (OSA) is a 

prevalent sleep-related breathing disorder 

characterised by repetitive episodes of partial or 

complete upper airway obstruction during sleep, 

resulting in intermittent hypoxia, hypercapnia, sleep 

fragmentation, and sympathetic nervous system 

activation. The diagnosis of OSA is established by 

polysomnography (PSG), with an apnea–hypopnea 

index (AHI) of ≥ 5 events per hour serving as the 

standard diagnostic threshold, provided that 

obstructive or mixed events account for more than 

50% of the total respiratory events [1,7]. Disease 

severity is conventionally classified as mild (AHI 5–

<15), moderate (AHI 15–30), or severe (AHI >30 

events/hour), based on expert consensus [8]. The 

global prevalence of OSA is estimated to affect 

nearly one billion individuals, with the highest 

burden observed in populations with elevated rates 

of obesity, metabolic syndrome, and cardiovascular 

disease [7,8]. 

Pulmonary hypertension (PH), defined 

haemodynamically as a mean pulmonary artery 

pressure (mPAP) exceeding 20 mmHg at rest as 

measured by right-heart catheterisation, is a serious 

complication of chronic respiratory disorders 

including OSA [3]. The pathophysiological 

mechanisms linking OSA to PH are multifactorial 

and include chronic intermittent hypoxia-induced 

pulmonary vasoconstriction, endothelial 

dysfunction, vascular remodelling, oxidative stress, 
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and systemic inflammation [4,6]. These mechanisms 

are further amplified by obesity-related 

hypoventilation, increased intrathoracic pressure 

fluctuations, and elevated sympathetic tone [7,9]. 

Although the association between OSA and 

PH has been recognised for several decades, the 

reported prevalence varies widely across studies, 

ranging from 15% to 30% depending on the severity 

of OSA, diagnostic methods employed, and the 

characteristics of the study population [4,5]. Current 

clinical guidelines recommend echocardiographic 

screening for PH in patients with severe OSA; 

however, the feasibility and cost-effectiveness of 

universal screening remain subjects of ongoing 

debate, particularly in resource-limited healthcare 

settings [2,3]. 

Doppler echocardiography provides a 

validated, non-invasive means of estimating systolic 

pulmonary artery pressure (sPAP) through 

application of the modified Bernoulli equation to the 

peak tricuspid regurgitation velocity (TRV), and 

serves as the most widely utilised screening 

modality for PH in clinical practice [3,11]. A peak 

TRV ≥ 2.5 m/s, corresponding to an estimated sPAP 

≥ 30 mmHg (and an approximated mPAP > 20 

mmHg), in conjunction with supporting right-heart 

structural abnormalities, is considered suggestive of 

PH [3]. 

Against this background, we conducted this 

study with the objective of determining the 

prevalence of echocardiographically detected PH 

among patients with OSA at a tertiary care centre in 

western India, and to identify the clinical, 

anthropometric, and polysomnographic variables 

associated with a positive PH screen. We 

hypothesised that patients with more severe OSA 

indices and greater degrees of nocturnal hypoxaemia 

would have a higher likelihood of PH, and that 

identification of such predictive variables could help 

guide targeted, resource-efficient screening 

strategies. 

 

II. METHODS 
Study Design and Setting 

This was a single-centre, retrospective 

cohort study conducted at the Department of 

Respiratory Medicine, Shri M.P. Shah Government 

Medical College and Guru Gobind Singh Hospital, 

Jamnagar, Gujarat, India. The study was based on a 

systematic review of electronic health records over a 

period of 18 months from October 2024 to January 

2026. 

 

Ethical Considerations 

The study protocol was reviewed and 

approved by the Institutional Ethics Committee 

(IEC) of Shri M.P. Shah Government Medical 

College, Jamnagar, prior to the commencement of 

data collection. Due to the retrospective and 

observational nature of the study, the requirement 

for individual written informed consent was waived 

by the IEC. All patient data were handled in 

accordance with institutional guidelines on 

confidentiality and data protection. Patient identities 

were anonymised during data extraction and 

analysis. 

 

Study Population 

Patients were identified through a 

structured query of the hospital’s electronic health 

records using procedure codes for polysomnography 

(PSG) and transthoracic echocardiography. The 

study population comprised consecutive adult 

patients (≥18 years of age) who had undergone both 

PSG and echocardiography within one year of each 

other during the study period. 

 

Inclusion Criteria 

The following inclusion criteria were 

applied: (a) age ≥ 18 years; (b) diagnosis of OSA 

confirmed by PSG with an apnea–hypopnea index 

(AHI) ≥ 5 events per hour, with obstructive or 

mixed events constituting more than 50% of total 

respiratory events; and (c) availability of both a PSG 

report and a transthoracic echocardiogram report 

within one year of each other. 

 

Exclusion Criteria 

Patients were excluded if: (a) the sleep 

study did not include a diagnostic component (e.g., 

split-night studies without adequate baseline 

diagnostic data); (b) they were younger than 18 

years of age; or (c) they had established causes of 

pulmonary hypertension other than OSA, including 

chronic obstructive pulmonary disease (COPD), 

chronic thromboembolic pulmonary disease, 

connective tissue disorders, interstitial lung diseases, 

significant mitral valve disease, or congestive heart 

failure. The presence of these conditions was 

determined through clinical evaluation and relevant 

ancillary investigations including chest radiography, 

12-lead electrocardiography, pulmonary function 

testing, and echocardiographic findings. 

 

Data Collection 

All data were collected retrospectively 

from the electronic health record system. A 

standardised data extraction form was used to ensure 

consistency and completeness of data capture across 

the study population. 

 

Demographic and Anthropometric Variables 
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Demographic data included age at the time 

of PSG and biological sex. Anthropometric 

measurements including height (in centimetres), 

weight (in kilograms), and body mass index (BMI; 

kg/m²) were recorded from the medical records. 

Participants were categorised according to BMI 

percentile for age and sex as follows: underweight 

(<5th percentile), normal weight (5th to <85th 

percentile), overweight (85th to <95th percentile), or 

obese (≥95th percentile). Obese patients were 

further sub-classified as obese (BMI ≥95th 

percentile but <120% of the 95th percentile) or 

severely obese (BMI ≥120% of the 95th percentile). 

BMI z-scores were calculated for standardised 

comparison. 

 

Comorbidity Assessment 

Information on chronic medical conditions 

and past medical history was systematically 

recorded from the electronic health records. 

Comorbidities were categorised into three broad 

groups: cardiovascular (systemic hypertension, 

coronary artery disease, arrhythmias), endocrine 

(diabetes mellitus, thyroid disorders, metabolic 

syndrome), and neurological (cerebrovascular 

disease, seizure disorders, neurodegenerative 

conditions). 

 

Polysomnographic Assessment 

All polysomnographic studies were 

conducted in accordance with the American 

Academy of Sleep Medicine (AASM) Manual for 

the Scoring of Sleep and Associated Events: Rules, 

Terminology and Technical Specifications. PSGs 

were performed as supervised, in-laboratory, full-

night studies using standardised montages including 

electroencephalography, electro-oculography, chin 

and limb electromyography, oronasal airflow 

sensors (thermistor and nasal pressure transducer), 

thoracic and abdominal effort belts, pulse oximetry, 

and body position sensors. 

The following PSG variables were 

extracted from existing reports: apnea–hypopnea 

index (AHI; events/hour), central apnea index, 

arousal index, baseline oxygen saturation (SpO₂; %), 

SpO₂ nadir, oxygen desaturation index (ODI; 

defined as the number of oxygen desaturation events 

≥3% per hour of sleep), proportion of total sleep 

time (TST) spent with SpO₂ below 90%, total 

number of obstructive apneas, average pulse rate 

(beats per minute), average respiratory rate (breaths 

per minute), and total snoring events. 

 

OSA Severity Classification 

OSA severity was classified according to 

the AHI as per standard AASM criteria: mild (AHI 

5 to <15 events/hour), moderate (AHI ≥15 to ≤30 

events/hour), and severe (AHI >30 events/hour). 

Patients with an AHI < 5 events/hour were excluded 

from the study. 

 

Echocardiographic Assessment 

Transthoracic echocardiographic data were 

obtained from standardised echocardiogram reports 

performed by trained cardiologists using 

commercially available echocardiography systems. 

The following echocardiographic parameters were 

recorded: peak tricuspid regurgitation velocity 

(TRV; m/s), estimated systolic pulmonary artery 

pressure (sPAP; mmHg), and the presence of 

structural right-heart abnormalities suggestive of 

elevated pulmonary artery pressure. These 

abnormalities included right atrial dilation, right 

ventricular (RV) dilation, RV hypertrophy, 

abnormal interventricular septal geometry 

(flattening or paradoxical motion), pulmonary artery 

dilation, and haemodynamically significant 

pulmonary valve regurgitation. Any additional 

abnormal echocardiographic findings were also 

documented. 

 

Definition of Pulmonary Hypertension 

The primary outcome variable was the 

presence of echocardiographic findings suggestive 

of pulmonary hypertension (PH). PH is 

haemodynamically defined by a mean pulmonary 

artery pressure (mPAP) exceeding 20 mmHg at sea 

level, as measured by right-heart catheterisation 

(RHC). In the absence of invasive haemodynamic 

data, Doppler echocardiography was used as a 

validated non-invasive surrogate for PH screening. 

Systolic PAP (sPAP) was estimated from the peak 

TRV using the modified Bernoulli equation: sPAP = 

4 × (TRV)² + estimated right atrial pressure. As the 

relationship mPAP = (0.61 × sPAP) + 2 has been 

established, an sPAP ≥ 30 mmHg corresponds 

approximately to an mPAP > 20 mmHg, suggesting 

the presence of PH. 

For the purposes of this study, patients 

were classified as having echocardiographic 

evidence of PH if they met one or both of the 

following criteria: (a) peak TRV ≥ 2.5 m/s; and/or 

(b) presence of two or more structural right-heart 

abnormalities as defined above. 

 

Statistical Analysis 

All statistical analyses were performed 

using Stata version 17.1 (StataCorp LLC, College 

Station, TX, USA). Descriptive statistics were 

computed for all study variables. Categorical 

variables were expressed as absolute counts and 

percentages, while continuous variables were 
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expressed as medians with interquartile ranges 

(IQR) given the non-normal distribution of data as 

assessed by the Shapiro–Wilk test.Comparisons 

between the PH and non-PH groups were performed 

using the two-tailed Fisher’s exact test for 

categorical variables and the Wilcoxon rank-sum 

(Mann–Whitney U) test for continuous variables. 

Statistical significance was defined at a two-sided α 

level of ≤ 0.05. 

 

Sample Size Considerations 

As this was a retrospective cohort study, no 

formal a priori sample size calculation was 

performed. All eligible patients meeting the 

inclusion and exclusion criteria during the study 

period were included in the analysis. The final 

sample of 115 OSA patients, including 17 with 

echocardiographic evidence of PH, was considered 

adequate for descriptive analysis and exploratory 

between-group comparisons. 

 

III. RESULTS 
Study Population and Prevalence of Pulmonary 

Hypertension 

A total of 115 patients fulfilling the 

diagnostic criteria for OSA were included in the 

final analysis. Of these, 17 patients (14.8%) 

demonstrated echocardiographic evidence of PH, 

while 98 patients (85.2%) did not have PH. The 

baseline demographic, anthropometric, and 

comorbidity data for both groups are summarised in 

Table 1. Polysomnographic parameters are 

presented in Table 2. 

 

Table 1. Baseline Demographic, Anthropometric, and Comorbidity Characteristics of Patients With and 

Without Pulmonary Hypertension 

Variable 
All Patients  

(n = 115) 

Without PH  

(n = 98) 

With PH  

(n = 17) 
P-value 

Demographic Characteristics 

Age, years (range) 55.98 (25–71) 55.3 (25–68) 59.9 (38–71) 0.92 

Male sex, n (%) 68 (59.1%) 58 (59.2%) 10 (58.8%) — 

Female sex, n (%) 47 (40.9%) 40 (40.8%) 7 (41.2%) — 

Anthropometric Measurements 

BMI z-score (IQR) 1.8 (−0.15 to 2.4) 1.8 (0.3–2.6) 2.1 (0.7–2.7) 0.048* 

Underweight, n(%) 0 0 0 — 

Normal weight, n(%) 12 (10.4%) 12 (12.2%) 0 — 

Overweight, n(%) 22 (19.1%) 20 (20.4%) 2 (11.8%) — 

Obese, n (%) 81 (70.4%) 66 (67.3%) 15 (88.2%) — 

Comorbidities 

Cardiovascular, n (%) 35 (30.4%) 9 (9.1%) 15 (20.9%) — 

Neurological, n (%) 9 (7.8%) 6 (5.6%) 3 (2.4%) — 

Endocrine, n (%) 22 (19.1%) 7 (7.1%) 12 (12.0%) — 

Data expressed as mean (range), median (IQR), or n (%). *Statistically significant (p < 0.05). BMI = body mass 

index; IQR = interquartile range; PH = pulmonary hypertension. 

 

Demographic Characteristics 

The mean age of the study population was 

55.98 years (range: 25–71 years). Patients with PH 

were marginally older (mean age 59.9 years; range: 

38–71) compared to those without PH (mean age 

55.3 years; range: 25–68); however, this difference 

did not achieve statistical significance (p = 0.92). 

The cohort comprised 68 males (59.1%) and 47 

females (40.9%), and the sex distribution was 

comparable between the two groups. 

 

Anthropometric Findings 

The median BMI z-score was significantly 

higher among patients with PH (2.1; IQR: 0.7–2.7) 

compared to those without PH (1.8; IQR: 0.3–2.6), 

and this association was statistically significant (p = 

0.048). Obesity was the predominant BMI category 

in the overall cohort, present in 81 patients (70.4%). 

Notably, 15 of 17 PH patients (88.2%) were 

classified as obese, compared to 66 of 98 (67.3%) in 
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the non-PH group. No patient with normal BMI had 

echocardiographic evidence of PH. 

 

Comorbidity Profile 

Cardiovascular comorbidities were more 

than twice as prevalent among PH patients (20.9% 

vs. 9.1%). Endocrine disorders, including diabetes 

mellitus and thyroid dysfunction, were also more 

common in the PH group (12.0% vs. 7.1%). 

Neurological comorbidities were infrequent in both 

groups (Table 1). 

 

Table 2. Polysomnographic Parameters in Patients With and Without Pulmonary Hypertension 

PSG Variable 
All Patients  

(n = 115) 

Without PH  

(n = 98) 

With PH  

(n = 17) 

Respiratory Event Indices 

AHI (events/hour) 12.8 9.5 31.82 

ODI (events/hour) 11.4 8.0 13.70 

Total apneas (n) 36 32 59 

Snoring events (n) 1,887 1,502 4,106 

Oxygenation Parameters 

Baseline SpO₂ (%) 95% 95% 94.5% 

Duration SpO₂ < 90% (min) 98 90 144 

Cardiorespiratory Vital Signs 

Average pulse rate (bpm) 88 85 105 

Average respiratory rate (/min) 20 19.5 22.9 

Data expressed as mean values. AHI = apnea–hypopnea index; ODI = oxygen desaturation index; PH = 

pulmonary hypertension; SpO₂ = peripheral capillary oxygen saturation. 

 

Polysomnographic Parameters 

Patients with PH exhibited markedly more 

severe OSA compared to those without PH across 

multiple polysomnographic indices (Table 2). The 

mean AHI was 31.82 events/hour in the PH group 

versus 9.5 events/hour in the non-PH group, 

indicating that the PH cohort predominantly 

comprised patients with severe OSA. The ODI was 

similarly elevated in the PH group (13.70 vs. 8.0 

events/hour). Total apnea counts were nearly double 

in PH patients (59 vs. 32), and snoring events were 

substantially higher (4,106 vs. 1,502). 

 

Oxygenation and Cardiorespiratory Parameters 

Baseline SpO₂ was comparable between 

groups (95% vs. 94.5%). However, patients with PH 

spent considerably longer durations with SpO₂ 

below 90% (144 minutes vs. 90 minutes), indicating 

significantly more profound and sustained nocturnal 

hypoxaemia. PH patients also demonstrated higher 

mean pulse rates (105 vs. 85 bpm) and respiratory 

rates (22.9 vs. 19.5 breaths/minute), reflecting 

greater cardiorespiratory stress during sleep. 

 

 

 

IV. DISCUSSION 
In this retrospective cohort study of 115 

patients with OSA, echocardiographic evidence of 

pulmonary hypertension was identified in 14.8% of 

the study population. This prevalence falls within 

the range of 15–30% reported in previous studies 

evaluating PH among patients with moderate-to-

severe OSA [4,5]. The findings of this study 

reinforce the clinical significance of PH as a 

comorbidity of OSA and highlight the importance of 

identifying patient subgroups who may benefit most 

from targeted echocardiographic screening. 

 

BMI, Obesity, and Pulmonary Hypertension 

A notable finding was the statistically 

significant association between BMI z-score and PH 

(p = 0.048). Obesity was overwhelmingly prevalent 

in both groups, but was particularly pronounced in 

PH patients, of whom 88.2% were classified as 

obese compared to 67.3% of those without PH. 

Importantly, no patient with normal BMI had 

echocardiographic evidence of PH. This observation 

is consistent with the well-established 

pathophysiological relationship between obesity, 

impaired pulmonary mechanics, worsened 

hypoxaemia, and subsequent pulmonary vascular 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 4, Jul-Aug 2026 pp: 146-153 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0804146153        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 151 

remodelling [7,9]. Obesity contributes to increased 

upper airway collapsibility, reduced functional 

residual capacity, and augmented ventilation-

perfusion mismatch, all of which potentiate the 

hypoxic stimulus driving pulmonary 

vasoconstriction [9]. These findings underscore the 

importance of weight reduction as a therapeutic 

priority in OSA patients at risk for pulmonary 

vascular complications. 

 

OSA Severity and Pulmonary Vascular Disease 

The polysomnographic profile of PH 

patients was distinctly different from that of non-PH 

patients. The mean AHI was more than three-fold 

higher in the PH group (31.82 vs. 9.5 events/hour), 

placing this subgroup firmly in the category of 

severe OSA. Similarly, the ODI, total apnea count, 

and snoring events were markedly elevated. These 

findings are consistent with the pathophysiological 

model in which repetitive nocturnal apneas produce 

cyclical intermittent hypoxia, leading to sustained 

pulmonary vasoconstriction, endothelial 

dysfunction, smooth muscle proliferation, and 

irreversible vascular remodelling over time [4,6,7]. 

The findings align with those reported by Milligan 

et al. (2024), who demonstrated a graded 

relationship between OSA severity and PH 

prevalence [2]. 

 

Nocturnal Hypoxaemia as a Central 

Pathophysiological Insult 

Perhaps the most clinically important 

observation was the significantly prolonged duration 

of nocturnal hypoxaemia in PH patients, who spent 

an average of 144 minutes with SpO₂ below 90% 

compared to 90 minutes in the non-PH group. 

Although baseline SpO₂ was comparable between 

groups, the extended hypoxaemic burden reflects the 

cumulative effect of repeated desaturation events 

and is a critical driver of hypoxic pulmonary 

vasoconstriction. This finding is supported by the 

pathophysiological framework described by 

Fishman et al. [9], which emphasises intermittent 

hypoxia as the central insult linking chronic 

respiratory disorders to pulmonary vascular disease. 

The elevated resting pulse rate (105 vs. 85 bpm) 

observed in PH patients further reflects the 

heightened sympathetic activation characteristic of 

severe OSA with concomitant PH [6,7]. 

 

Cardiovascular and Metabolic Comorbidity 

Burden 

The higher prevalence of cardiovascular 

comorbidities among PH patients (20.9% vs. 9.1%) 

is an expected finding, given the shared 

pathophysiological pathways between OSA, 

sympathetic activation, systemic hypertension, and 

right-sided cardiac dysfunction. Similarly, the 

increased frequency of endocrine disorders in the 

PH group likely reflects the established relationship 

between metabolic syndrome, insulin resistance, and 

the augmented cardiovascular burden associated 

with OSA [10]. These findings highlight the 

importance of a multidisciplinary approach 

involving pulmonologists, cardiologists, 

endocrinologists, and sleep specialists in the 

comprehensive management of OSA patients with 

PH. 

 

Clinical Implications 

The clinical implications of this study are 

significant. The strong association between severe 

OSA, obesity, prolonged nocturnal hypoxaemia, and 

PH suggests that targeted echocardiographic 

screening of high-risk OSA subgroups—rather than 

universal screening of all OSA patients—may 

represent a more practical and resource-efficient 

approach, particularly in settings with limited access 

to echocardiography. Patients who are obese, have 

an AHI > 30 events/hour, or demonstrate prolonged 

periods of nocturnal desaturation should be 

considered for prioritised PH screening. 

Furthermore, the findings highlight the potential 

benefit of early and aggressive interventions, 

including continuous positive airway pressure 

(CPAP) therapy, supplemental oxygen where 

appropriate, and comprehensive weight management 

programmes. 

 

Comparison with Previous Literature 

Our findings align with recent studies such 

as Milligan et al. (2024), which reported higher PH 

prevalence in patients with severe OSA and 

emphasised nocturnal hypoxaemia as a critical 

predictor [2]. Previous meta-analyses have similarly 

shown that PH is present in approximately 20% of 

OSA patients, particularly those with higher BMI 

and severe desaturation events [4,5]. The results also 

corroborate the pathophysiological concepts 

outlined in Fishman’s textbook, which attributes 

OSA-related PH to repeated cycles of hypoxia, 

increased sympathetic tone, and long-term vascular 

remodelling [9]. Maloney et al. reported 

echocardiographic PH in a significant proportion of 

paediatric patients with severe OSA, further 

reinforcing the cross-population relevance of this 

association [1]. 

 

Strengths and Limitations 

The strengths of this study include the 

comprehensive analysis of polysomnographic data 

across multiple severity indices, the use of 
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standardised echocardiographic criteria for PH 

classification, systematic exclusion of patients with 

other known causes of PH, and the pragmatic real-

world clinical setting which enhances external 

applicability. 

However, several limitations must be 

acknowledged. First, the relatively small sample 

size of the PH subgroup (n = 17) may limit the 

statistical power and generalisability of the findings. 

Second, PH was diagnosed by echocardiography 

rather than right-heart catheterisation, which 

remains the gold standard; echocardiographic 

estimates of pulmonary pressures may overestimate 

or underestimate the true prevalence of PH. Third, 

the retrospective design introduces the possibility of 

selection and information bias. Fourth, the absence 

of p-values for several polysomnographic 

comparisons limits the interpretability of some 

between-group differences. Fifth, the single-centre 

nature of the study may limit generalisability to 

other populations and healthcare settings. Despite 

these limitations, the results are internally consistent 

and aligned with the existing body of evidence. 

 

V. CONCLUSION 
Pulmonary hypertension was identified in 

14.8% of patients with obstructive sleep apnea in 

this study, confirming PH as a clinically relevant 

comorbidity of OSA. Patients with PH demonstrated 

significantly higher BMI z-scores, more severe OSA 

indices (AHI, ODI, apnea count, snoring events), 

and substantially prolonged nocturnal hypoxaemia 

compared to those without PH. Cardiovascular and 

endocrine comorbidities were also more prevalent in 

the PH group. These findings suggest that obesity, 

OSA severity, and the cumulative burden of 

nocturnal hypoxaemia are key determinants of PH in 

this population. Early identification of high-risk 

patients—particularly those who are obese, have 

severe OSA, or exhibit significant nocturnal 

desaturations—is critical for timely intervention. 

This study supports the implementation of targeted 

echocardiographic screening in high-risk OSA 

subgroups and underscores the importance of 

comprehensive management strategies 

encompassing weight reduction, optimisation of 

sleep-disordered breathing with CPAP therapy, and 

close cardiovascular monitoring. 

 

ABBREVIATIONS 

AASM = American Academy of Sleep Medicine; 

AHI = Apnea–Hypopnea Index; BMI = Body Mass 

Index; CI = Confidence Interval; COPD = Chronic 

Obstructive Pulmonary Disease; CPAP = 

Continuous Positive Airway Pressure; GLM = 

Generalised Linear Model; IEC = Institutional 

Ethics Committee; IQR = Interquartile Range; 

mPAP = Mean Pulmonary Artery Pressure; ODI = 

Oxygen Desaturation Index; OSA = Obstructive 

Sleep Apnea; PH = Pulmonary Hypertension; PR = 

Prevalence Ratio; PSG = Polysomnography; RHC 

= Right Heart Catheterisation; RV = Right 

Ventricle; sPAP = Systolic Pulmonary Artery 

Pressure; SpO₂ = Peripheral Capillary Oxygen 

Saturation; TRV = Tricuspid Regurgitation 

Velocity; TST = Total Sleep Time 

 

REFERENCES 
[1]. Maloney MA, Davidson Ward SL, Su JA, 

Durazo-Arvizu RA, Breunig JM, Okpara DU, 

et al. Prevalence of pulmonary hypertension 

on echocardiogram in children with severe 

obstructive sleep apnea. J Clin Sleep Med. 

2024;20(3):389–396. 

[2]. Milligan I, Shaw AK, Leu R, Kanaan U, 

Michelfelder E. Prevalence of pulmonary 

hypertension in obstructive sleep apnea and 

its relation to disease severity. J Clin Sleep 

Med. 2024;20(5):675–680. 

[3]. Badesch DB, Champion HC, Sanchez MA, 

Hoeper MM, Loyd JE, Manes A, et al. 

Diagnosis and assessment of pulmonary 

arterial hypertension. J Am Coll Cardiol. 

2009;54(1 Suppl):S55–S66. 

[4]. Sajkov D, McEvoy RD. Obstructive sleep 

apnea and pulmonary hypertension. Prog 

Cardiovasc Dis. 2009;51(5):363–370. 

[5]. Minai OA, Ricaurte B, Kaw R, Hammel J, 

Mansour M, McCarthy K. Frequency and 

impact of pulmonary hypertension in patients 

with obstructive sleep apnea syndrome. Am J 

Cardiol. 2009;104(9):100–1306. 

[6]. Ryan S, Taylor CT, McNicholas WT. 

Selective activation of inflammatory 

pathways by intermittent hypoxia in 

obstructive sleep apnea syndrome. 

Circulation. 2005;112(17):2660–2667. 

[7]. Dempsey JA, Veasey SC, Morgan BJ, 

O’Donnell CP. Pathophysiology of sleep 

apnea. Physiol Rev. 2010;90(1):47–112. 

[8]. Lévy P, Kohler M, McNicholas WT, Barbé F, 

McEvoy RD, Somers VK, et al. Obstructive 

sleep apnoea syndrome. Nat Rev Dis Primers. 

2015;1:15015. 

[9]. Fishman AP, Elias JA, Fishman JA, Grippi 

MA, Senior RM, Pack AI. Fishman’s 

Pulmonary Diseases and Disorders. 5th ed. 

New York: McGraw-Hill; 2015. 

[10]. Peppard PE, Young T, Palta M, Skatrud J. 

Prospective study of the association between 

sleep-disordered breathing and hypertension. 

N Engl J Med. 2000;342:1378–1384. 



 

 

International Journal Dental and Medical Sciences Research 

Volume 8, Issue 4, Jul-Aug 2026 pp: 146-153 www.ijdmsrjournal.com ISSN: 2582-6018 

                                      

 

 

 

DOI: 10.35629/6018-0804146153        | Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal     Page 153 

[11]. Ulrich S, Fischler M, Speich R, Bloch KE. 

Sleep-related breathing disorders in patients 

with pulmonary hypertension. Chest. 

2008;133(6):1375–1380. 


