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Obstructive Sleep Apnea
Central Sleep Apnea
Sleeve Gastrectomy
Apnea /Hypopnea Index
Sleep Efficiency
Continuous Positive Airway Pressure
bilevel positive airway pressure
Triglyceride
Body Mass Index
Over Weight/ Obesity
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PSG

%EWL
WASO
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Epworth Sleepiness Scale
Questionnaire

Fat Free Mass
Fat Mass
Waist Circumference

Sleep Onset Latency

Arousal Index
Polysomnography
Percent excess weight loss
Waking After Sleep Onset
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FPG
DBP
GTT
REM
NREM
TST

BEARS
Questionnaire
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Fasting Blood Plasma
Diastolic Blood Pressure
Glucose Tolerance Test

Rapid Eye Movement

Non-Rapid Eye Movement
Total Sleep Time

Bedtime problems , Excessive daytime
sleepiness , Awakenings during the
night , Regularity and duration of sleep,
Snoring Questionnaire
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Fig. 1. Pre- and postoperative respiratory symptoms after sleeve gastrect-
omy rn = 3636 (100%:).

Genio et al. , ASMBS, 2015 .
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Polysomnography changes 5 years after Sleeve Gastrectomy

Baseline After surgery (5 wyears)
AHI (=<5 - 20 = D0 ]
AHI (5—15) 10y 4 = D0 ]
| AHI (15—30) | (15 2) = (]
|AI—][ [ = 301} | 11 1 = (]
AHI = Apnea/Hypopnea index.
Values are mean = 5D. n = 36.

*P wvalue versus baseline. Longitudinal comparison in Student’s t test or
Wilcoxon signed-rank test for paired data, whichever approprnate (depend-
g on data distmbution).

Genio et al. , ASMBS, 2015 .
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Table 3 Companison of
obstructive sleep apnea (08A) ~ OSAseventy  Totl  Withmetabolicsyndrome ~ Without metabolic syndrome P value

sevenity In obese children with

and without metabolic syndrome ol 240300 12(86) 2 (3L6) 0.4
Mild 16200 2(48) 14(36.8)
Moderate 16(20)  6(143) 10(26.3)
Severe H30)  2(524) 2(53)

Apnea-hypopnea index: nomal, <1; mild, 2-5; moderate, 6-10; severe, »10. Data are presented as number
(percent)

Galilolghadr et al. , Sleep Breath , 2015 .
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PSG index Odds ratio 95 %% Cl1 F value
NREM 0005 0.00—14.00 0.549
N1 1.036 D.861—-1.245 0. 710
REM 0856 0. 737—0.904 0.041
WASO 1.022 0.970—1.076 0.411
SE 1400 0.595 3 .207 0.441
SOL 1.077 0.852—1.363 0.534
Severe OSA® 21.478 2.160—-213.600 0009

(254 obstucthive sleep apnea, PSG polysommography, NREA non-rapid
eve movement, REM rapid eyve movement, HAS5O waking-after-sleep
onset, SE sleep eftficiency, SO sleep onset latency

% Apnea—hvpopnea index =10

Galilolghadr et al. , Sleep Breath , 2015 .
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Table 2 Adjusted odds ratio (95% confidence interval) for the associations of childhood OW patterns with sleep-related

outcomes
High risk for obstructive Excessive daytime
sleep apnoea® Habitual snoring® sleepiness®
Never OW Ref Ref Ref
Weight cycling 1.20 (0.91, 1.59) 0.82 (0.64, 1.06) 1.26 (0.94, 1.66)
Persistent OW 1.36 (1.04,1.77) 1.60 (1.26, 2.04) 1.17(0.89, 1.54)
Incident OW 1.47 (1.11, 1.96) 1.45(1.12, 1.90) 0.80 (0.59, 1.09)

OW, overweight or obesity

*Models were adjusted for baseline age, sex, race, education, adulthood overweight status, leisure-time physical activity levels, follow-up year, and time-
dependent regular alcohol drinking and current smoking status.

"Models were additionally adjusted for excessive daytime sleepiness, compared with footnote a.

“Models were additionally adjusted for habitual snoring compared with footnote a.

Bazzano et al. ,Pediatr. Obes.2015 .
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2.5 . OR (95% CI)

P for linear trend: 0.0002

1.52 -
1.5 -
1.2
0.96
1 -
- .
o
1-4 5 -8 a8 +

oW duration, Year

Bazzano et al. ,Pediatr. Obes.2015 -
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Table 2. Mean (SD) Polysomnographic Data by eight Categories.” ——~_ /N N

Characteristic Total @ormal ngh) @verwmght) ( Obese) (P"h:&r‘l:uidl;,nr Obese) (P Value

AHI 8.6 (16.3) 80 (13,0 ) 93747 W 059
Age <I2y 8.3 (14.9) 8.3 (I.2) 4.2 (0.9) 9.3 (2.0 10.7 (3.0) 279
Age =12,y 1.1 (24.2) 1.58 (0.5) I.11(0.3) 11.5(4.8) 22.5 (13) 063

CAl 0.78 (2.1) 0.75 (1.2) 0.5 (0.5) 1.3 (4.1) 0.6 (1.1)

REM 18.7 (5.8) 20.4 (5.4 18.7 (5.6) 17.1 (5.2) 17.1 (6.2)

Sleep efficiency 84.9 (10.8) 86.6 (9.5) 84.3 (10.8) 83.4 (10.4) 83.6 (13.0)

Arousal index 13.5 (10.7) 13.1 (9.6) 10.4 (4.7) 14.4 (10.7) 15.8 (14.9) .

Sa0, nadir 88.1 (7.0) 88.1 (6.7) 90.5 (4.4) 87.2(7.7) 86.8 (8.0) 134

Peak CO, 48.6 (6.2) 50.2 (5.9) 47.0 (6.3) 47.8 (5.7) 47.9 (6.5) 010

TST =50 CO, 8.5 (20.0) 10.8 (21.2) 3.4 (9.8 7.2 (18.0) 9.5 (22.8) 571

Abbreviations: AHI, apnea-hypopnea index; CAl, central apnea index; REM, rapid eye movement; 520, nadir, lowest pulse oximeter measured hemoglobin

saturation; TST =50 CO,, total sleep time at greater than 50 mm Hg blood CO; saturation.
P < .05 = 95% chance variation in data is not due to chance. Normal = BMI 5%-85%. Overweight = BMI 85%-95%. Obese = BMI 95%-99%. Morbidly obese
= BMI >99%. Term = born after 37 weeks’ gestation. Preterm = born before 37 weeks’ gestation. P values < .05 in bold denote significant results.

Scott et al. , Otolaryngol Head Neck Surg , 2016 .
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Predicted AHI Adjusted by Age and BMI Z-score

8 -
Morbidly OPese o
a1 —> —
B =
g
:%m : Over Weight™
5
o —
Normaj Weight
& o 12 15

Age

—— Median Z-score Noomal Wt
——————  Median Z-score Obese

—— Median Z-score Overweight
-

Median Z-score Morbidly Obese

Figure 1. Predicted AHI adjusted by age and BMI| =z score. BMI

z score = number of standard deviations above mean BMI for age
and sex. Normal weight = BMI 525-85%2. Overweight = BMI 85%-
95%2%. Obese = BMI 9525-9995. Morbidly obese = BMI =99%. AHI,
apnea hypopnea index; BMI, body mass index.

Scott et al. , Otolaryngol Head Neck Surg , 2016
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Mean Difference Mean Difference
andom, 95% ClI IV, Random, 95% C1
Basoglu 2015 334 69 957 294 49 147 147% 4.00(3.10,4.90) - A
Jiang 2014 288 2 87 218 1.7 30 148% 7.00 [6.26, 7.74] -
Ke 2013 288 2 26 276 223 23 145% 1.20 [0.01, 2.39) p
Rong 2016 281 04 333 268 08 41 150% 1.30(1.02, 1.58) b
Schwab 2003 362 88 48 259 48 48 123% 10.30(7.46,13.14) -
Wei 2016 281 35 90 218 21 30 146% 6.30 [5.26, 7.34) .
Zhang 2013 289 49 147 254 43 43 141% 3.50 [1.99, 5.01) »
Subtotal (95% CI) 1688 362 100.0% 4.67 [2.37,6.98) ¢
Heterogeneity. Tau*= 919, Chi*= 30993, df= 6 (P < 0.00001), F= 98%
Test for overall effect Z= 3.97 (P < 0.0001)
1688 362 100. 4.67 [2.37, 6.98] ¢
Tau®= 9.19; Chi*= 309.93, df= 6 (P < 0.00001); P = 98% : + y J
rall effect. Z= 3.97 (P < 0.0001) el T R .
Mean Difference
ed, 95% CI
164 179 37 17 1 37 439% 14.70[8.92,20.48) - B
Xu 2011 121 203 61 1.7 1.2 37 561% 1040(5.29,1551) =
Subtotal (95% CI) 98 74 100.0% 12.29[8.46, 16.11] ¢
Heterogeneity: Chi*=1.19,df=1 (P=0.27); F= 16%
Te pyerall effect Z=6.29 (P < 0.00001)
Total (95% CI) 98 74 100. 12.29 [8.46, 16.11) &
: A7 Chi*=1.19,d=1 (P=0.27),F=16% g + + i
Test for overall effect: Z = 6.29 (P < 0.00001) 100 0 G icaiw 100

Test for subaroup differences: Not aoplicable

Dong et al. ,Obes. Med. ¢« 2020
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Maeda 2012 4 28 B W1 19 23 267%  030[1.08,168 | C
Quintas 2013 315 239 439 128 97 36 243% 18.70(14.82,2258) ¥

Rong 2016 A7 52 157 182 34 148 258%  350(252,4.48) r

Wel 2016 502 10 56 23 93 34 2% 21.20[2312,31.28) b

Subtotal (95% Cl) 675 241 100.0% 12.11[4.35, 19.86) ¢

Heterogeneity. Tau® = 60.45; Chi*= 208,00, df= 3 (P < 0,00001); P= 39%
Test for overall effect Z= 3.06 (P= 0.002)

@ i75 201 10001241143, 1996 @

progementy. |au’ = 6045, Chi*= 208.00, df= 3 (P < 0.00001), P= 39% 200 50 0 50 100

Test for overall effect Z= 3,06 (P = 0.002) '
Testfor subaroun diferences: Not aoolicable 0B Non-08B

Dong et al. ,Obes. Med. ¢« 2020
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SnNnoring and Obstructive Sleep Apnea

Normal Anatomy

Nasal cavity

Soft palate

Uwvula

Tongue

Pharynx (airway)

Normal Sleep Snoring Obstructive Sleep Apnea

Normal breathing open airway. Snoring partially blocked airway, Fully blocked airway
Tongue relaxed VWhen the constrincted airway

(falling slightly back) causes vibration

Air

—

Dong et al. ,Obes. Med. « 2020
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Subcutaneous fat
Visceral fat

Lung volume
reduction

TR

Upper airway
obstruction

Dong et al. ,Obes. Med. « 2020
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obstructive sleep apnea

v v v

decreased : reduced Pa0, reduced intrathoracic
parasympathetic activity s increased PaCO, pressure
increased sympathetic reduced oxygen oxidative stress
activity and supply to the inflammation
catecholamine levels myocardium endothelial dysfunction
Y Y ¥ v
increased HR increased BP hypertension lncrl:la-ased‘ il
atherosclerosis |« wall tension
myocardial ischemia increased cardiac
» LV hypertrophy oxygen demand
LV dysfunction
cardiac arrhythmias
cerebrovascular disease .
Rodrigo et al. . Hvpertension. 2011
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