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Epwors Sleepiness Scale (ESS)
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2000FE M New England Journal of Medicine

PROSPECTIVE STUDY OF THE ASSOCIATION BETWEEN SLEEP-DISORDERED
BREATHING AND HYPERTENSION

PAUL E. PEPPARD 5

TABLE 3. ADJUSTED ODDS RATIOS FOR HYPERTENSION AT A FOLLOW-UP SLEEP STUDY, ACCORDING TO
THE APNEA—HYPOPNEA INDEX AT BASE LINE.*

Obbs RATIO, ADJUSTED Obbs RATIO, ADJUSTED

Obpbs RATIO, ADJUSTED FOR BAse-LINE HYPER- FOR BASE-LINE HYPER-
FOR BAse-LINE HYPER- TENSION STATUS, NON- TENSION STATUS, NON-
TENSION STATUS mobIFIABLE Risk Fac- mobIFIABLE Risk FAc-
BASE-LINE Obpbs RATIO, ADJUSTED AND NONMODIFIABLE TORS, AND HABITUS ToRs, HABITUS, AND
APNEA-HYPOPNEA FOR BAse-LINE HYPER- Risk FACTORS (AGE (BMI AnD WAIST AND WEEKLY ALCOHOL AND
INDEX TENSION STATUS AND SEX) NEeck CIRCUMFERENCE) CiGARETTE USE

odds ratio (95% confidence interval)

0 events/hrt 1.0 1.0 1.0 1.0

0.1-4.9 events/hr 1.66 (1.35-2.03) 1.65 (1.33-2.04) 142 (1.14-1.78) 142 (1.13-1.78)
5.0-14.9 events/hr 2.74 (1.82-4.12) 2.71 (1.78-4.14) 2.03 (1.29-3.19) 2.03 (1.29-3.17)
=15.0 events/hr 4.54 (2.46-8.36) 447 (2.37-8.43) 2.89 (1.47-5.69) 2.89 (1.46-5.64)
P for trendi <0.001 <0.001 0.002 0.002

*Hypertension was defined as a blood pressure of at least 140/90 mm Hg or the use of antihypertensive medications.
Data on 893 follow-up sleep studies from 709 participants were analyzed. The odds ratios and confidence intervals were
adjusted for the fact that 184 participants completed two follow-up sleep studies. BMI denotes body-mass index.

1This category served as the reference group.

1P values are for the linear trend of the logistic-regression coefficients (log, of the odds ratios).
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CHEST 194 /]1/JULY,1988

Mortality and Apnea Index in Obstructive
Sleep Apnea Experience in 385 Male Patients

EFFECT OF Al ON MORTALITY
( UNTREATED, ALL AGES)
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FiGURE 2. Probability of cumulative survival for all untreated

patients with an apnea index equal to or less than 20 (top line) or

exceeding 20 (bottom line). * the difference between the curves at

that interval is significant (p<.05). Patients with Al exceeding 20
had a greater mortality.

Jiang He,

EFFECT OF TRACH ON MORTALITY
( AI>20, ALL AGES )
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Ficure 7. Effect of tracheostomy on probability of cumulative

survival compared to the untreated group. Curves are different at

interval; *p<.05, **p<.0l. None of the patients treated with

tracheostomy died. The control group are untreated patients with
AI>20.

EFFECT OF CPAP ON MORTALITY
( AI>20, ALL AGES)
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Ficure 9. Effect of CPAP on probability of cumulative survival

compared to the untreated group. Curves are different at interval.

**p<.01. None of the CPAP patients died but there were data for

only five intervals. The control group are the untreated patients
with AI>20.



CHEST 2011; 140(2) Obstructive Sleep Apnea An Emerging Risk
Factor for Atherosclerosis
Luciano F

OSA «

Arterial lumen

P i . .
rogression Myocardial Infarction

Stroke

FIGURE 1. Proposed pathways through which OSA may contribute to the development of atherosclero-
sis. IMT = intima-media thickness; OSA = obstructive sleep apnea; ROS = reactive oxygen species.



AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE

MEDICINE VOL 166 2002

Increased Incidence of Cardiovascular Disease in Middle-aged Men
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AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 182 2010

Obstructive Sleep Apnea—Hypopnea and Incident Stroke
The Sleep Heart Health Study
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New England Journal of Medicine 2005;353:2034-41.
Obstructive Sleep Apnea as a Risk Factor for Stroke and Death

H. Klar Yaggiio
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Figure 1. Kaplan—-Meier Estimates of the Probability of Event-free Survival
among Patients with the Obstructive Sleep Apnea Syndrome and Controls.

No. at Risk

Controls 325 266 262 228 89 23

Patients with 697 562 552 465 179 33
syndrome

Figure 2. Kaplan—Meier Estimates of the Probability of Overall Survival
among Patients with the Obstructive Sleep Apnea Syndrome and Controls.

Table 3. Trend Analysis for the Relationship between Increased Severity of the Obstructive Sleep Apnea Syndrome
and the Composite Outcome of Stroke or Death from Any Cause (N=1022).*

AHI <3 (reference score) 13
AHI 4-12 21
AHI13-36 20
AHI >36 34

Severity of Syndrome Stroke or Death

No. of Events  No. of Patients

271
258
243
250

Mean Follow-up Period Hazard Ratio (95% Cl)

yr
3.08 1.00
3.06 1.75 (0.88-3.49)
3.09 1.74 (0.87-3.51)

2.78 3.30 (1.74-6.26)
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Figure 2. Accumulated survival curve for study groups of patients with
stroke, by apnea-hypopnea index (AHI) cutoff point and continuous
airway pressure (CPAP) tolerance. The group of patients with stroke
with an AHI of 20 or greater and poor tolerance of CPAP showed more
mortality than the rest of the patients after 5 years of follow-up. Cum =
cumulative.

AMERICAN JOURNAL OF RESPIRATORY AND
CRITICAL CARE MEDICINE VOL 180 2009

Continuous Positive Airway Pressure
Treatment Reduces Mortality in Patients with
Ischemic Stroke and Obstructive Sleep Apnea A
5-Year Follow-up Study

Miguel A'ngel Mart inez-Garc 1a

HR 2.69
959%C|(1.32-5.61)
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AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 158 1998
Automobile Accidents in Patients with Sleep Apnea Syndrome An Epidemiological and

Mechanistic Study
FERRAN BARBE

100
Bl SAS
80+ (] Controls ]
o 60 - .
(&)
8
3
O 40 .
)
o
20- .
0! _.:L —

1 2 3
Number of Accidents

Figure 1. Distribution of number of accidents for control subjects
and patients.
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AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 161 2000

Treatment with Nasal CPAP Decreases Automobile Accidents in Patients with Sleep Apnea
LARRY FINDLEY

AUTO ACCIDENT RATES IN PATIENTS USING
CPAP AND UNTREATED PATIENTS

Patients Using CPAP Untreated Patients

n 36 14
No. of accidents

before diagnosis 5 2
No. of accidents after diagnosis of 2
Accident rate* before diagnosis 0.07 0.07
Accident rate after diagnosis of 0.07

* Accidents/driver/year.
T Sgnificant reduction with CPAP (p < 0.03).
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CPAP
Continuous Positive Airway Pressure
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LONG-TERM CARDIOVASCULAR OUTCOMES IN MEN
WITH OBSTRUCTIVE SLEEP APNOEA-HYPOPNOEA
WITH OR WITHOUT TREATMENT
WITH
CONTINUOUS POSITIVE AIRWAY PRESSURE:
AN OBSERVATION STUDY

Jose M Marin,Santiago J Carrizo,Eugenio Vicente,Alvar G N Agusti

The Lancet
Vol 365: 1046-53
March 19, 2005
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-Mortality and apnea index in obstructive sleep apnea:
Chest 1988;94:9-14 He J,Krygwe MH et al

-Sleep disordered breathing and cardiovascular disease
Am J Respir Crit Care Med 2001;163:19-25
Shahar E ,Whitney CW, Redline S, et al ELE ...
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Healthy men Snorers Untreated mild-moderate  Untreated severe OSAH treated with
', (n=264) (n=377) 0SAH (n=403) 0SAH (n=235) CPAP (n=372)
gt 496(81) 499(91) 50-3(81) 499(72) 499(85)
BMI(kg/m?) 298 (44) 261 (36)" 275 (4-4)" 303(42) 30.7 (44)1
e 148 177 2484 349 351"
HEPR (%) 61 7.5 8¢ 99 1131
IEERE (%) 68 72 74 77 79
BLEE (%) 229 231 243 251 252
REZE(%) 27:7 282 283 29:1 29.2
D &R (%) 26 34 5.2 8.2 854
#aL 2 78—)L(mmollL) 6-41(0-28) 644 (0.09) 6-45(0-13)t 647 (0-31)t 6.46(0-17)t
e {4 R A (mmol/L) 1.31(0:09) 1:31(0-05) 1:32(0:03) 1:32(0-11) 1:32(0:03)
IR#EHA L E (mmHg) 1213(18) 1217 (08)§ 1227 (06)* 1247(17)* 1248(11)"
YRARHA I F (mmHg) 753(11) 754 (0:5) 761(04)" 788 (1-4)* 789(07)
I fiE(mmol/L) 533(012) 534 (005) 5:36 (0-08)§ 538 (0.05)* 5:39(0.03)*
AL 12(03) 35(08) 182 (35)" 433(57)’ 424(49)°

nuctive sleep apnoea-hypopnoea syndrome; CPAP=continuous positive airway pressure. Data are mean (SD). *p<<0-0001 versus healthy men; 1p<0-05, $p<0-01, §p<0-001.

; Baseline characteristics of participants
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Healthy men Snorers Untreated mild-moderate  Untreated severe OSAH treated with
" (n=264) (n=377) 0SAH (n=403) 0SAH (n=235) CPAP (n=372)
R 496(81) 499(91) 503(81) 499(72) 499(89)
BMi(kg/m?) 298 (44) 261 (36)" 275 (44)" < 303(42) 307 (44)1
I (%) 148 177 2484 < 349 351"
HEPR (%) 61 7.5 8¢ 99 1131
IEERE (%) 68 72 74 77 79
BUEE (%) 229 231 243 251 252
BB (%) 277 282 283 291 292
DI R E (%) 26 34 5.2 8.2 854
#aL 20— L (mmollL) 641(028) 644 (0.09) 645 (0-13)t 647 (031)t 646 (017)t
ch 4 A& B (mmol/L) 1.31(0-09) 1:31(0-05) 1:32(003) 132(011) 132(0-03)
R4 44 1 (mmHg) 1213(18) 1217 (0-8)§ 1227 (06)" 1247 (1:7)* 1248(11)"
Y 3R A M E (mmHg) 753(11) 754(05) 76-1(04)* 788(1.4)* 789(07)*
¥ (mmol/L) 533(012) 534 (005) 5:36 (0-08)§ 5:38 (0-05)" 539(003)°
AHI 12(03) 35(08) 18:2(35)" 433 (57)" 424(49)’

nuctive sleep apnoea-hypopnoea syndrome; CPAP=continuous positive airway pressure. Data are mean (SD). *p<<0-0001 versus healthy men; 1p<0-05, $p<0-01, §p<0-001.

; Baseline characteristics of participants




BEAE CPAP#L | CPAPEY
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N/

Healthy men Simple Untreated mild- Untreated  OSAH treated
(n=264) snorers moderate OSAH severe OSAH with CPAP

_ o _ SRy (n=377) (n=403) (n=235) (n=372)
Non-fatal cardiovascular events

Number of events 12 22 36 50 24
Events per 100 person years 045 0.58 089 —)

Cardiovascular death
Number of events 3 13 22 1
Events per 100 person years 0-34 055 ﬂ@

OSAH=obstructive sleep apnoea-hypopnoea syndrome; CPAP=continuous positive airway pressure. *p<<0-0001 versus
healthy men; tp=0.0012.

Table 2: Incidence of cardiovascular events during the 10-year follow-up in healthy men, snorers, and
patients untreated and treated for OSAH
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DIMEREVRY

A: AMERICAN JOURNAL OF RESPIRATORY AND

; o CRITICAL CARE MEDICINE ~ VOL 176 2007

£ — vesed Continuous Positive Airway Pressure Treatment
T of Mild to Moderate Obstructive Sleep Apnea

ovent free survival (months)

Reduces Cardiovascular Risk

B 100+

A Nikolaus Ji5

g e

E 204 — treated ;ﬁﬁi¥364ks i‘-.l-:ﬂnﬁg¥85k

——r—— 104F H Mevent free survival ;A EEE80.3% *THRE$51.8% P<0.001

0 T T

J o % w w JAEIZKBYRDAH3228.5% NNT3.5A EBEFDHR0.36(0.21-0.62 P<0.001)

event free survival (months)

C 1004
TABLE 4. UNADJUSTED AND ADJUSTED HAZARD RATIO (95% CONFIDENCE INTERVAL) FOR CARDIOVASCULAR EVENTS
= %1 (FINAL MODEL, COX REGRESSION)
>
e €0 Additionally Adjusted  Additionally Adusted  Additionally  Additionally Adjusted  Additionally Adjusted for
3 Adjusted for Age, for Cardiovascular for Cardiovascular Adjusted for Malignant Malignant Disorders (Only
- Hazard Ratio  Gender, and BMI® Risk Factores’ Divease! for COPD Disorders Mild-Moderate OSA)
40 - — - - - - — —
S OSA treatment 036 0,39 0.37 0.34 0.36 036 0.36
‘{’ 204 = treated (0.22-0.59) (0.24-0.66) (0.22-0.62) (0,20-0.58) (0.20-0.61) (0.21-0.62)° (0.21-0.62)
unbested Definiticn of abbreviotions: BMI = body mass index (kg/m?); COPD = chronic obstructive pulmonary disease; OSA = obstructive sleep apnea; 190 = percentage of the
0 T T T 1 night spent with axygen saturation below 9046,
0 40 80 120 160 * Age and BMI were used as linear terms.,
event free survival (months) " Cardiovascular risk factors included presence of hypercholesterolemia, hypertension, disbetes mellitus, and nicotine use.
' Cardhovascular disease induded coronary artery disease, peripheral antery disease, and stroke

Figure 2. Kaplan-Meier estimates of the probability of event-f ' P< 001

survival in (A) treated versus untreated patients with obstructive sleep
apnea (OSA), (8) treated versus untreated patients with mild-moderate
OSA, and (C) treated versus untreated patients with mild-moderate
OSA without preexisting cardiovascular disease.
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