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Sleep Apnoea and its Relationship with Cardiovascular, Pulmonary,
Metabolic and Other Morbidities

Abstract:

F Khan, C Walsh, SJ Lane, E Mol oney
Peanpbunt Hospital, Newcastle, Co Dublin

Abstract

Sl eep apnoea (OSAS) is a multisystemdisorder. There is a high preval ence of cardiovascular and netabolic norbidities
in patients investigated for sleep apnoea. W aimto eval uate any associ ati on between cardi ovascul ar, netabolic and
pul nonary co norbidities in patients investigated for OSAS and whether clinical findings based on Epworth sleep score
(ESS) and snoring hel ps in diagnosing sleep apnoea. 258 consecutive patients who were electively adnmitted for sleep
assessnment in Peanpbunt Hospital, Dublin from Sept 2009 to Aug 2011 were retrospectively revi ened.

139/ 258 were di agnosed as OSAS. Cardi ovascul ar, metabolic and pul monary co norbidities were 46.12% 37.2% and 29%
respectively. There is no correlation found between ESS, Snoring with Apnoea Hypopnoea |ndex in OSAS group. Screening
for OSAS shoul d be considered in patients with certain cardiovascular and netabolic disorders. PSGis so far considered
the gold standard investigation to diagnose OSAS and better clinical evaluating tools need to be fornulated.

I ntroduction

bstructive sl eep apnoea syndrome (OSAS) is characterized by recurrent epi sodes of apnoeas and hypopnoeas due to
conplete or partial collapse of the upper airway during sleep respectively. Different screening progranmes in America,
Europe and Australia have shown that there is,a remarkable proportion of the adult population suffering from

m | d-to-noderate sleep-disordered breathing. " The forenpbst common risk factor of rising preval ence of OSAS is obesity.
Studi es have consistently shown that body mass index (BM) is the strongest,risk factor for OSAS. Al nobst 70% of those
with OSAS are obese and its preval ence in obese men and wormen is about 40% ~ A large neck circunference is also

associ ated with an increased risk of OSAS. Infact, neck circunference of 15.7 in (40 cn),or greater may have a greater
sensitivity and specificity than BM in predicting OSAS, regardl ess of the person’s sex.

OSAS affects nultiple organs and systens particularly the cardi ovascul ar system Several conditions associated with
OSAS are al so present in obese individuals including hypertension, insulin resistance, system c inflanmation, visceral
fat deposition and dyslipidaem a. Weight | oss has been acconpani ed by inprovenment in characteristics related not only
to obesity put to OSAS as wel|; suggesting that weight |oss night be the nost vital step in the nanagenent of both
conditions.” Over 5000 European sl eep apnoea patients database suggested hi gh preval ence of cardiovascul ar and
metabolic morbidities anmong them It has al so been mentioned that sleep-disordered breathipg is likely to be a risk
factor for hypertension and consequent cardi ovascular norbidity in the general population.  As we know excessive

dayti me sl eepiness, snoring, and fatigue are the najor synptons of patients with OSAS, there are few scoring systens
drawn to quantify those synptons, Epworth Sleep score (ESS) is one of them The validity of this questionnaire and its
relationship with sleep studies is still questionable.

We sought to determni ne whether clinical findings based on ESS hel p in diagnosing sleep apnoea and we also aimto
eval uate any association between cardi ovascul ar, netabolic and pul nonary conorbidities in patients investigated for
sl eep rel ated disorders.

Met hods

A retrospective two years revi ew of 258 consecutive patients who were electively admtted for sleep assessnent in
Pearmount Hospital, Dublin from Sept 2009 to Aug 2011 was perforned and anal ysed using statistical software R version
2.12 [cite R Devel opment Core Team (2010). R A language and environment for statistical conputing. R Foundation for
Statistical Computing, Vienna, Austria. |SBN 3-900051-07-0, URL http://ww. R-project.org/. Patients admtted to the
study included all those that were nore than 20 yr of age, synptons of daytime sommol ence, fatigue, snoring history,
and high ESS. Patients with unstable angina, liver cirrhosis, end-stage renal disease, haematol ogi cal disease or

di agnosed cancer were excluded. Their general characteristics on adm ssion including calculated ESS are shown in Table
1.

Al the patients underwent polysomography (PSG. Standard overni ght PSG was performed to docunment sleep paraneters and
architecture in each patient in a sleep |laboratory. Variables are manually recorded in the quiet and darkened room

Their PSG variables were calculated to formulate the diagnosis of sleep apnea and categorize it accordingly. Apnoea is
defined as nore than 90 percent dropping of baseline airflow with continued chest wall and abdom nal wall novenent for
a mnimumof 10 sec, regardl ess of whether or not there was an associ ated oxygen desaturation or sleep fragnentation;
baseline is defined as the nean anplitude of the three |argest breaths in the two mnutes preceding the onset of the
event. The definition of hypopnoea was a 50 percent or greater reduction in airflow for a mninumof 10 seconds,
associated with an equal to or greater than a 4 per cent drop in SpO2 or an EEG al pha wave arousal. The definition of
desaturation epi sode was equal or nore than a 4 percent drop in SpQ2, which was induced by apnoea or hypopnoea events.
Apnoea hypopnoea index (AH') was the nunber of apnoea plus hypopnoea events per hour of total sleep tine, and
desaturation index (D) was the nunber of desaturation episodes per hour of total sleep time. AH helps in defining and
grading the severity of OSAS. An AH of less than 5 is considered normal; 5-15 is nmild; 15-30 is noderate; and nore
than 30 events per hour characterises severe sleep apnea.

The nedical notes of all 258 patients, who had PSG were reviewed. Anobng them we further analyzed the preval ence of
cardi ovascul ar di seases including Hypertension (HTN), |schaemic Heart Disease (IHD), Valvular Heart Disease,
Arrhythm as; Pul nmonary di seases including Asthna, Chronic Cbstructive Pul nbnary Di sease (COPD); Hyperli pi daem a;
Endocri nol ogi cal di seases including Hypothyroidism Diabetes; Gastroenterol ogical diseases including Gastritis,
Gastroesophageal Reflux Disease (GORD), Hiatus Hernia (HH), Peptic U cer Disease (PUD) and Depression.

Results

The patients were divided in Sleep apnoea (OSAS) and non sl eep apnoea (NON OSAS) group on the basis of their PSG
variables as shown in Table 2. O 258 patiegts, 139 (77.6% males, 22.3%fennales) are OSAS and 119 (47% nales, 54%
femal es) are NON OSAS. As per AASMcriteria for scoring sleep apnoea, our OSAS group was further divided in nild
(569, moderate (24% and severe (20% sleep apnoea. |In OSAS group, there are strong correl ations found between age
p=0. 045, r=0.162), sex (p=0.0002, r=0.296), BM, and snoking history showi ng an increased preval ence of sleep apnoea
in elderly, obese, nale snokers but there is no correlation found between ESS (p=0.743, r=0.026), with AH . As sleep
experts know, females with OSAS exhibit a lower AHI, |ess severe hypoxaem a and greater BM. Sinmilarly in NON OSAS
group, there is no correlation found between ESS (p= 0.965, r= -0.003) with AH as shown in the Table 3. It reconfirmns
the statement that all snorers are not sleep apnoeic and sl eep apnoea can not entirely be diagnosed with clinical

eval uati on sl eep scores.

In addition, the preval ence of co-norbidities was split into two najor stems of OSAS and NON CSAS. It showed hi gher
preval ence of cardiovascul ar di seases in OSAS group (51% vs 40% especially HTN, netabolic disorders including diabetes
(13% vs 8%, hyperlipidaem a (27.3% vs 25% and hypot hyroi dism (8.6%vs 5.8% in conparison to NON OSAS group as shown
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in Table 4. It is also found that respiratory diseases including COPD and asthnma are also slightly nore prevalent in
OSAS group than NON OSAS but less frequently as conmpared to netabolic and cardi ovascul ar di seases.

A statistician has been consulted and a nultivariate nodel has been fitted to identify factors jointly associated with
OSAS. In order to deternmine the factors that influence the presence of OSAS in a nultivariate nodel, a backwards

stepwi se logistic regression was fitted. Factors entered included ESS, Snmoking, Age, BM and Gender. In the final nodel
Age (p=0.001), Gender (p<0.0001) and BM (p<0.0001) were statistically significantly associated with OSAS.

It is also analyzed that there is a relatively higher preval ence of depression 28/258, (10.8%vs 8.5% Y in all
patients enrolled for PSG as conpared to the general popul ation, who do not have exhibiting risk factors for PSG
enrol ment. In addition, 54/258 (21% of all high risk sleep apnoea patients suffer from gastrointestinal disorders.

Sl eep apnoea cannot only be diagnosed clinically; PSGis so far considered the gold standard investigation to diagnose
OSAS. In general, OSAS is nore common in elderly and obese, male snokers. There is a higher preval ence of

cardi ovascul ar, pul monary and netabolic co-norbidities in high risk sleep apnoea subjects.

Di scussi on

A large proportion of adult patients who are referred to sleep disorder centres have excessive daytime sl eepiness. ESS
is a sinple, self adm nistered questionnaire which provides a neasurenent of person s day tine somol ence. The
majority of ol der adults (alnmost 60% are unable to answer all of the ESS question stens. |t may underestinate

sl eepi ness severity in ol der subjects. In order to confirmthe presence of, upper-airway closure during sleep and to
assess the patient’s |evel of risk of OSAS, we need to performa full PSG OSAS is an independent risk factor for
hypertension™ w th 30% preval ence of occult sleep apnoea anpng mi ddl e-aged males with so called prinary
hypertension . The results of our study igentified simlar results in the Irish population, showi ng a 33.1%

preval ence of hypertension ip OSAS group. Peppard describes the nore severe the sl eep apnoea, the higher the

preval ence of hypertension. OSAS-rel ated hypertension is predoninantly.diastolic and nocturnal, affect non-dippers,
treatment resistant and high risk of the formation of arterial |esions. Further described Continuous Positive Airway
Pressure [CPAP] ventilation not only plays an inportant role in treating OSAS but al so appears to be significant for
refractory HTN.

Met abol i c disordgrs in OSAS has been studied and shown a close relationship between OSAS and increasing preval ence of
hyperlipidaenmia.” There is 33.8% preval ence of hyperlipidaena in QSAS popul ation and it is independent of gender
difference, Iikewise in our study a 27.3% prevalence is identified.” There is 10.6% preval encgof nmore than one

net abol i ¢ di sorder including HTN, hyperlipidaeni a and di abetes in patients suffering from CSAS, as conpared to 13.1%
in our Irish cohort.

Consi dering pul monary conplications in OSAS, Flenley described conbination of COPD and OSAS as Overl appi ng syndrone

[C8] which is characterised by hypoxia, hypercapnia, pulnonary arterial hypertension and nocty nal hypoxenia. It is
estimated in general population that about 325,000 (7.3% people suffer fromCOPD in Ireland. ~ In,the European Union,
general prevalence of COPD lies in the range of 4 10% as per EUPH X summary in Decenber 2009. COPD preval ence, in

our sleep apnoea patients is 13.6% which correlates closely to international findings. OSAS is an independent risk
factor for asthma exacerbations. Likely explanation of increased frequency of asthnm exacerbations and poor control in
OSAS are neuronechani cal reflex bronchospasm gastroesophageal reflux disease, |ocal and systenic inflanmmtion and
CSAS-i nduced cardiac dysfunction. There is a higher preval ence of OSA synptons in an asthmatic popul ation (39.5% when
conpared to a primary care population (27.2%."" Interestingly, in conparison to our study preval ence of asthna in OSAS
patients is nuch |ower than international standards at 17.2% Justification of this nay be due to diagnosis of sleep
apnea masking asthma diagnosis. Al so, COPD may be over diagnosed instead of asthma as both are overl appi ng obstructive
ventilatory defects.

Negative intrathoracic pressure in OSAS patients have been suggested as the underlying nechani sns of nocturnal
gastro- oesophaggal reflux diseases (GORD). Obesity is a common factor and a cause of the high preval ence of GORD in
OSAS patients.” It has also been described that the treatment of OSAS with nasal CPAP hel ps in inproving nocturnal
GORD gnd decreases the frequencyof synptoms by 48% There is greater inprovenent in GORD expected with higher nasal
CPAP. " As we know, there is a high frequency of nocturnal arousals, nmovenents and reflux synptons in OSAS patients.
Nasal CPAP corpects negative intrathoracic pressure which corrects these predisposing factors and reduces nocturnal
GORD synpt ons.

Despite the | arge nunber of cross-sectional or case-controlled epideniological studies, the issue of whether OSAS

i ndependently increases the risk of nmentioned systenic di seases have been contentious. The devel opment of sophisticated
animal nodels will be required to expl ore pathophysiol ogi cal nechani sns, and the collaboration of respiratory,

cardi ovascul ar, epidemological, and clinical trials experts to exam ne the clinical consequences of diagnosing and
treating sleep apnoea. In conclusion, the diagnosis and treatnment of sleep-related breathing disorders can inprove

heal th outcones In patients suffering fromor at risk for cardiovascular, metabolic, endocrinol ogical,

gastroenterol ogi cal and respiratory di seases.
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