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ABSTRACT;

Background; Obstructive sleep apnea (OSA) is commonly complicated by left heart disease and is associated
with pulmonary hypertension (PH). This study was done to determine the frequency of pulmonary hypertension
in OSA to ascertain current magnitude of the problem. Material and methods: This cross-sectional study was
done at Department of Medicine, Nishtar Hospital Multan. A total of 95 patients with OSA were included in this
study. Once registered in the study, all the relevant baseline investigations were done like echocargiography to
diagnose Pulmonary Hypertension. History was taken like diabetes, hypertension, smoking and other
sociodemographic factors was inquired and statistical analysis was performed by entering all the data in SPSS
version 20. Results; Of these 95 study cases, 60 (63.25) were male patients and 35 (26.8%) were female
patients. Mean age of our study cases was 36.57 £ 6.06 years. Of these 95 study cases, 20 (21.1%) had diabetes
and hypertension was noted in 42 (44.2%) of our study cases. Mean height of our study cases was 156.39 +
12.92 centimeters while mean weight of our study cases was 74.59 + 17.27 kilograms. Mean body mass index
(BMI) of our study cases was 27.33 £ 4.07 kg/m” and obesity was present in 40 (42.1%) of our study cases.
Mean disease duration was 26.32 + 10.97 months and history of smoking was present in 21 (22.1%). Pulmonary
hypertension was present in 43 (45.3%) of our study cases. Conclusion; Very high frequency of pulmonary
hypertension was observed in our study among patients with obstructive sleep apnea. Pulmonary hypertension
was significantly associated with diabetes, disease duration, smoking and obesity. All clinicians treating such
patients should investigate for pulmonary hypertension for early diagnosis and management which will decrease
morbidity and improve quality of life of these patients.
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INTRODUCTION:

Obstructive sleep apnea (OSA) is a form of sleep-disordered breathing that is increasingly prevalent, in part due
to the increasing rate of obesity and enhanced public awareness. An estimated 40 million Americans experience
OSA, with a 3%-7% prevalence among men and a 2%-5% prevalence among women. OSA is an independent
risk factor for systemic hypertension, stroke, myocardial ischemia, congestive heart failure, arrhythmias, and
sudden cardiac death '. Pulmonary Hypertension (PH) is present in 12%-34% of patients with OSA. However,
the role of OSA in the development of PH and its mechanisms, independent of left ventricular failure, are not
entirely clear. Patients with PH present with symptoms of dyspnea on exertion, fatigue, lightheadedness, chest
pain, syncope, palpitations, and/or lower extremity edema. Obstructive sleep apnea (OSA) is commonly
complicated by left heart disease and is associated with PH *°. Pulmonary hypertension (PH) is a hemodynamic
and pathophysiological state that can be found in multiple clinical conditions *. Pulmonary hypertension (PH) is
the major cardiac complication of the disease; it is defined by a mean pulmonary artery pressure at rest (mPAP)
above 25 mmHg, as assessed by right heart catheterization 6 Echocardiography is the first screening method
for PH and it should be widely used, as it can also appreciate the cardiac consequences of PH, especially on the
right ventricle 7. In current practice the detection of PH is made mostly by echocardiography, as right heart
catheterization, the "gold standard" diagnostic method for PH, is an invasive and expensive procedure,
considered only in patients referred to surgical procedures. The development of pulmonary hypertension is a
poor prognostic sign in patients with obstructive sleep apnea (OSA) and affects both mortality and quality of life.
Although pulmonary hypertension in OSA is traditionally viewed as a result of apneas and intermittent hypoxia
during sleep, recent studies indicate that neither of these factors correlates very well with pulmonary artery
pressure. Human data show that pulmonary hypertension in the setting of OSA is, in large part, due to left heart
dysfunction with either preserved or diminished ejection fraction. Longstanding increased left heart filling
pressures eventually lead to pulmonary venous hypertension. The combination of hypoxic pulmonary
vasoconstriction and pulmonary venous hypertension with abnormal production of mediators will result in
vascular cell proliferation and aberrant vascular remodeling leading to pulmonary hypertension. These changes
are in many ways similar to those seen in other forms of pulmonary hypertension and suggest shared
mechanisms. The majority of patients with OSA do not receive a diagnosis and are undertreated. Appreciating
the high prevalence and understanding the mechanisms of pulmonary hypertension in OSA would lead to better
recognition and management of the condition *. Abou Shehata from Egypt ° has documented 44.4 % pulmonary
hypertension in patients with OSA.

MATERIAL AND METHODS:

Consecutive 95 patients with OSA were recruited in this study from Department of Medicine, Nishtar Hospital,
Multan, Pakistan. Known cases with left heart failure, asthma, pulmonary embolus, lung cancer and COPD,
patients with ARF and CRF and pregnant ladies were excluded from our study. All the relevant baseline
investigations were done like echocargiography to diagnose Pulmonary Hypertension. Apnea: Cessation of
airflow >10-sec as measured by nasal pressure in presence of thoracic efforts in overnight polysomnography.
Hypopnea: 50% reduction in airflow for 10 seconds or a discernable change in airflow with either a >3%
oxyhemoglobin desaturation or an arousal in overnight polysomnography. Apnea / Hypopnea index [AHI]:
Number of apneas and hypopneas occurring per hour during sleep calculated by overnight polysomnography.
Obstructive Sleep Apnea [OSA]: AHI of more than 5 events per hour. Pulmonary hypertension: It was defined as
positive when both of the following conditions are present on echocardiography;

1. Pulmonary artery systolic pressure (PASP) >35 mm Hg.
2. Tricuspid regurgitant velocity (TRV ) >3.4
Statistical analysis was performed by entering all the data in SPSS version 20.

RESULTS;

Our study comprised of a total of 95 study cases with Obstructive sleep apnea who met inclusion
criteria of our study. Of these 95 study cases, 60 (63.25) were male patients and 35 (26.8%) were female
patients. Mean age of our study cases was 36.57 £ 6.06 years (with minimum age of our study cases was 31
years while maximum age was 52 years). Mean age of the male patients was 37.67 + 6.67 years while that of
female patients was 34.69 £ 4.29 years (p=0.020). Our study results have indicated that majority of our study
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cases i.e. 83 (87.4%) were aged less than 45 years. Of these 95 study cases, 40 (42.1%) belonged to rural areas
while 55 (57.9%) from urban areas, 39 (41.1%) had monthly family income up to Rs. 30000 and 56 (58.9%) had
monthly family income more than 30000 rupees. Of these 95 study cases, 20 (21.1%) had diabetes and
hypertension was noted in 42 (44.2%) of our study cases. Mean height of our study cases was 156.39 + 12.92
centimeters while mean weight of our study cases was 74.59 + 17.27 kilograms. Mean body mass index (BMI)
of our study cases was 27.33 = 4.07 kg/m” and obesity was present in 40 (42.1%) of our study cases. Mean
disease duration was 26.32 + 10.97 months and history of smoking was present in 21 (22.1%). Pulmonary
hypertension was present in 43 (45.3%) of our study cases

DISCUSSION;

The development of pulmonary hypertension is a poor prognostic sign in patients with obstructive sleep
apnea (OSA) and affects both mortality and quality of life '* . Although pulmonary hypertension in OSA is
traditionally viewed as a result of apneas and intermittent hypoxia during sleep, recent studies indicate that
neither of these factors correlates very well with pulmonary artery pressure '>'*. Our study comprised of a total
of 95 study cases with Obstructive sleep apnea who met inclusion criteria of our study. Of these 95 study cases,
60 (63.25) were male patients and 35 (26.8%) were female patients. A study conducted by Haqgee et al '° from
Karachi also reported 66% male gender predominance in patients with obstructive sleep apnea which is close to
our study results. Hussain et al '® from Karachi also reported 87 % male gender preponderance which is in
compliance with our study results. A study conducted by Ullah et al '’ from Rawalpindi also reported 58 % male
gender predominance which is close to our study results. A study conducted by Lee et al '® in Korea also reported
86 % male gender predominance which is in compliance with our study results.

Mean age of our study cases was 36.57 + 6.06 years (with minimum age of our study cases was 31
years while maximum age was 52 years). Mean age of the male patients was 37.67 £ 6.67 years while that of
female patients was 34.69 £ 4.29 years (p=0.020). Our study results have indicated that majority of our study
cases i.e. 83 (87.4%) were aged less than 45 years. Hussain et al ' from Karachi also reported 49.71 = 9.82 years
mean age of the patients with OSA which is similar to our study results. A study conducted by Ullah et al '’ from
Rawalpindi also reported 53 + 12.1 years mean age of the OSA patients which is higher than that our study
results. The reason for this difference is due to our methodology as we included only patients with ages ranging
from 30 — 60 years. A study conducted by Lee et al '®in Korea also reported 48.9 + 11.7 years mean age of the
OSA patients which is close to our study results.

Of these 95 study cases, 40 (42.1%) belonged to rural areas while 55 (57.9%) from urban areas, 39
(41.1%) had monthly family income up to Rs. 30000 and 56 (58.9%) had monthly family income more than
30000 rupees. Of these 95 study cases, 20 (21.1%) had diabetes and hypertension was noted in 42 (44.2%) of our
study cases. A study conducted by Haqqee et al * from Karachi also reported 35 % hypertension in patients with
Obstructive sleep apnea (OSA) which is close to our study results. Hussain et al '° from Karachi also reported 60
% hypertension and 23 % diabetes in OSA which is in compliance with our study results.

Mean height of our study cases was 156.39 + 12.92 centimeters while mean weight of our study cases
was 74.59 + 17.27 kilograms. Mean body mass index (BMI) of our study cases was 27.33 + 4.07 kg/m” and
obesity was present in 40 (42.1%) of our study cases. A study conducted by Haqgee et al *° from Karachi also
reported similar results. Hussain et al '® from Karachi also reported 32.32 + 7.53 kg/m” mean BMI which is in
compliance with our study results. A study conducted by Lee et al '* in Korea also reported 26 +3.4 kg/m* which
is close to our study results. Obesity is considered a major risk factor for the development and progression of
OSA. The prevalence of OSA in obese or severely obese patients is nearly twice that of normal-weight adults.
Furthermore, patients with mild OSA who gain 10% of their baseline weight are at a sixfold-increased risk of
progression of OSA, and an equivalent weight loss can result in a more than 20% improvement in OSA severity.
Moreover, the higher prevalence of OSA in obese subjects is not limited to adults; recent data show that obese
children have a 46% prevalence of OSA when compared with children seen in a general pediatric clinic (33%).
This finding is further aggravated by the obesity epidemic among children and adolescents. In fact, there are data
suggesting that children and adolescents with OSA have more than a sixfold-increased risk of having metabolic
syndrome, when compared with children and adolescents without OSA. These findings highlight the need to
develop screening and prevention for these conditions, even as early as in childhood.

Mean disease duration was 26.32 + 10.97 months and history of smoking was present in 21 (22.1%).
Hussain et al ' from Karachi also reported smoking in 53 % patients which is quite higher than our study results.
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Cigarette smoking and alcohol have been suggested as possible risk factors for obstructive sleep apnea.
Epidemiologic investigations show that current smoking is associated with a higher prevalence of snoring and
obstructive sleep apnea. Even exposure to second-hand smoke has been independently linked with habitual
snoring. Because former smokers do not manifest the increased risk for obstructive sleep apnea, airway
inflammation and damage due to cigarette smoke could alter the mechanical and neural properties of upper
airway and increase its collapsibility during sleep.

Pulmonary hypertension was present in 43 (45.3%) of our study cases. Abou Shehata from Egypt ° has
documented 44.4 % pulmonary hypertension in patients with OSA which is close to our study results. Another
study done in USA by Minai et al ' reported 70 % pulmonary hypertension in OSA patients indicating its high
prevalence in these patients.

CONCLUSION;

Very high frequency of pulmonary hypertension was observed in our study among patients with obstructive
sleep apnea. Pulmonary hypertension was significantly associated with diabetes, disease duration, smoking and
obesity. All clinicians treating such patients should investigate for pulmonary hypertension for early diagnosis
and management which will decrease morbidity and improve quality of life of these patients.

REFERENCES;

1. Gami AS, Olson EJ, Shen WK, Wright RS, Ballman KV, Hodge DO, et al. Obstructive sleep apnea and the
risk of sudden cardiac death: a longitudinal study of 10,701 adults. J Am Coll Cardiol. 2013;62:610-6.

2. Hansdottir S, Groskreutz DJ, Gehlbach BK. WHO’s in second?: a practical review of World Health
Organization group 2 pulmonary hypertension. Chest. 2013;144:638-50

3. Strange G, Playford D, Stewart S, Deague JA, Nelson H, Kent A, et al. Pulmonary hypertension: prevalence
and mortality in the Armadale echocardiography cohort. Heart. 2012;98:1805-11.

4. Simonneau G, Gatzoulis MA, Adatia I, Celermajer D, Denton C, Ghofrani A, et al. Updated clinical
classification of pulmonary hypertension. J Am Coll Cardiol. 2013;62:34-41.

5. Andersen KH, Iversen M, Kjaergaard J, Mortensen J, Nielsen-Kudsk JE, Bendstrup E, et al. Prevalence,
predictors and survival in pulmonary hypertension related to end-stage chronic obstructive pulmonary
disease. J Heart Lung Transplant. 2012;31:373-80.

6. Stone AC, Machan JT, Mazer J, Casserly B, Klinger JR. Echocardiographic evidence of pulmonary
hypertension is associated with increased 1-year mortality in patients admitted with chronic obstructive
pulmonary disease. Lung. 2011;189:207-12.

7. Gologanu D, Stanescu C, Bogdan MA. Pulmonary hypertension secondary to chronic obstructive pulmonary
disease. Rom J Intern Med. 2012;50(4):259-68.

8. Kholdani C1, Fares WH1, Mohsenin V1. Pulmonary hypertension in obstructive sleep apnea: is it clinically
significant? A critical analysis of the association and pathophysiology. Pulm Circ. 2015 Jun;5(2):220-7.

9. Abou Shehata ME, El-Desoky ME, Maaty AE, Abd-ElMaksoud AM, Suliman LA. Pulmonary hypertension
in obstructive sleep apnea hypopnea syndrome. Egyptian J Chest Dis Tuberc. 2013;62(3):459-65.

10. Grimm W, Koehler U. Cardiac arrhythmias and sleep-disordered breathing in patients with heart failure. Int
J Mol Sci. 2014;15(10):18693-705.

11. Marshall NS, Wong KK, Cullen SR, Knuiman MW, Grunstein RR. Sleep apnea and 20-year follow-up for
all-cause mortality, stroke, and cancer incidence and mortality in the Busselton Health Study cohort. J Clin

Sleep Med. 2014;10(4):355-62.

12. DongJY, Zhang YH, Qin LQ. Obstructive sleep apnea and cardiovascular risk: meta-analysis of prospective
cohort studies. Atherosclerosis. 2013;229(2):489-95.

13. Simonneau G, Gatzoulis MA, Adatia I, Celermajer D, Denton C, Ghofrani A, et al. Updated clinical
classification of pulmonary hypertension. J Am Coll Cardiol 2013;62:D34-D41.

14. Hansdottir S, Groskreutz DJ, Gehlbach BK. WHO’s in second?: a practical review of World Health
Organization group 2 pulmonary hypertension. Chest 2013;144:638-650

59



Journal of Medicine, Physiology and Biophysics www.iiste.org
ISSN 2422-8427  An International Peer-reviewed Journal iy

Vold0. 2018 NSTE

15.

16.

17.

18.

19.

Haqqgee R, Hussain SF, Mujib M, Ahmad HR. A hospital based preliminary report on Sleep Disordered
Breathing in Pakistani population. J Ayub Med Coll Abottabad Jul - Sep 2002;14(3):2-4.

Hussain SF, Saeed Y, Irfan M. Clinical characteristics of patients with Obstructive Sleep Apnea. J Coll
Physicians Surg Pak Jan 2005;15(1):37.

Ullah MU, Ansari JK, Mustafavi S, Iftikhar R, Raja W, Shah WH, et al. The effect of adding body mass
index (BMI) and neck circumference to epworth sleepiness scale (ESS) for diagnosing obstructive sleep
apnea hypopnea syndrome in sleep clinics. Pak Armed Forces Med J. 2016;66(1):57-61.

Lee W1, Lee SA2, Ryu HU1, Chung YS3, Kim WS4. Quality of life in patients with obstructive sleep apnea:
Relationship with daytime sleepiness, sleep quality, depression, and apnea severity. Chron Respir Dis. 2016
Feb;13(1):33-9.

Minai OA1, Ricaurte B, Kaw R, Hammel J, Mansour M, McCarthy K, et al. Frequency and impact of
pulmonary hypertension in patients with obstructive sleep apnea syndrome. Am J Cardiol. 2009 Nov
1;104(9):1300-6.

60



