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Obijectives

* Describe basic sleep study terminology related to
OSA

* Describe neurodevelopmental outcomes associated
with pediatric OSA

* Describe cardiopulmonary outcomes associated
with pediatric OSA

Basic Sleep Study Terminology

Pediatric Definitions per American Academy of Sleep
Medicine (AASM) Scoring Manual:

* Oxygen desaturation: SpO2 decrease of 23% from
baseline

* Oxygen desaturation index (ODI): number of
desaturations averaged out over the total sleep
time, reported as average number of events per
hour

Berry 2018

Pediatric Definitions per AASM Scoring Manual (cont’d):
* Apnea: 290% reduction in airflow for 2 breaths

* Hypopnea: 230% reduction in airflow for 2 breaths that
is associated with an arousal or oxygen desaturation

¢ Obstructive Apnea: apnea associated with the
presence of respiratory effort (trying to breathe, but
can’t get the air in)

* Obstructive Hypopnea: hypopnea associated with
evidence of obstructed airflow (snoring, thoraco-
abdominal paradox, or blunted inspiratory airflow)

¢ Apnea hypopnea index (AHI): number of apneas and
hypopneas averaged out over the total sleep time,
reported as average number of events per hour

Berry 2018
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STEP 2: Recognition of morbidity and conditions coexisting
2.1 Merbidity
Cardiovascular syslem
al Elevated blood pressure
bl Pulmonary hypertension and cor pulmonale
Central nervous system
a] Excessive daytime sleepiness
Outcomes bl Inattention/hy peractivity
- ] Cognitive deficits/academic difficulties
d] Behavioural problems
Enuresis and somatic growth delay or growth failure
Decreased quality of bife
2.2 Conditions coexisting with 5DB [probably common pathogenesis)
al History of recurrent otitis media or tympanostomy tube placement
bl Recurrent wheezing or asthma
] Metabolic syndrome
d] Oral-mator dysfunction

th SDB:

Kaditis 2016

Obstructive sleep apnoea
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Figure: Pathophysiological effects of obstructive sleep apnoea on the cardiovascular system
PNA=parasympathetic nervaus system activity. PO,=partial pressure of axygen. PCO,=partial pressure of carban
dioxide. SNA=sympathetic nervous system activity. HR=heart rate. BP=blood pressure. Lv=left ventricular.
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The Childhood Adenotonsillectomy
Trial (CHAT)

TABLE 2— Adverse Effects of Pediatric OSAS on the Central .

A Inclusion criteria:
Nervous System and the Results of Treatment Interventions

0 5-9yearsold
Evidence for reversibility after 0 OSA confirmed by in-lab PSG at study center (OSA defined as oAHI 22, or oAl 21)
AS treatment? (reference no.) 0 Tonsil size > 1+

Pathophysiologic and clinica
abnommalities

Higher subjective scores of Yes! 0 Deemed suitable candidate for AT by ENT surgeon
excessive daytime sleepiness *  Exclusion criteria:
{e.g.. modified Epworth

deepiness scale scone, padiatric O AHI >30 or oAl >20
sleep questionnaire-sleepiness 0 Hypoxemia (Sp02 <90% for 22% of TST)
\_u}"f'iﬂu‘l ) ) - 0 Craniofacial or airway abnormalities that would interfere with standard practice T&A
Objective measures of excessive Yes' o Recurrent tonsillitis
davtime sleepiness (e.g.
increased mean sleep latency in 0 Clinically significant cardiac arrhythmia
the multiple sleep latency test) 0 BMI z-score >2.99
‘\";'""": ‘I"“‘”"ll’-‘ ""‘""1""‘ iy 0 Severe medical problems that could be exacerbated by delayed treatment of OSA
disorder symptomatology
Cosmitive ‘,‘jm_[‘h and -_1-::;-:.“.- Yes 0 Known chronic medical conditions likely to affect the airway, cognition, or behavior
difficulties No (pre-school children) N 0 Current use of: ADHD medications, psychotropic medication, hypoglycemic agents or

Behavioral problems

insulin, antihypertensives, growth hormone, anticonvulsants, anticoagulants, daily oral
corticosteroids.

0 Psychiatric or behavioral disorders likely to require initiation of new medication or
treatment during the 7-month study period

Tan 2017 Redline 2011
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CHAT (cont’d)

¢ Subjects randomized to early AT (within 4wks of
randomization) or watchful waiting

¢ Polysomnographic, cognitive, behavioral, sleep
dysfunction, quality of life, and cardiometabolic
parameters evaluated at baseline and at 7 months

Redline 2011

| Table 1. Baseline Characteristics of Patients Who Completed the Study.s |

watchful Early
Waiting Adenatonsillectomy
Charscteristic (N=203) N=134)

ssse |

106 (5] Ll

163 (33}
|
67 (315 |

B2 {409 73 (3%) |

Marcus 2013

Ttde I Outcome Measures ®

Eauly Effect
Watchul Waiting Adectonsillectomy  Sire] PVale

Mormative
Outcame Mean

Primary sutcome

Secondary sulcames

* Effect sizes calculated by Cohen’s d; relates the magnitude of group difference to the
standard deviation:
>0.20 - 0.49 small effect size; 0.50 - 0.79 medium effect size; 20.80 large effect size

Marcus 2013

Cardiovascular Outcomes

TABLE 1—Adverse Effects of Pediatric OSAS on the
Cardiovascular System and the Results of Treatment

Interventions
Pathophiysic and clinical Evidence for reversibility after
sbnommalities OSAS treatnsent? (reference no.)

Increased nocturnal heant rae
Decreased heant rate vasiability

barweflex senstivity
Elevated awake systolic and No change in blood pressure
fic blowd pressure percentile
ge of triplicate post-adenotonsilbectony™ "

nents)
In left ventricle afierioad
Decreased left ventricle ejection

fraction
Decreased left ventricle disstolic Yes™
fumction imitral valve mflow
velocity)
Increased mean pulmonary arery Yes™
sure
Decreased right ventricle ejection Fes 11

wdiac strain Yo'

§ blood brain
natrivnetic peptide levels)
Endathelial dysfunction Yes' 442

Tan 2017

Pulmonary Artery Pressures




Pulmonary artery pressures
before and after T&A

Table 1
The comparison of the mPAP values of the children with TAH in
preoperative period and commls

(N =85) Mean

Statistics

Pulmonary arterial pressure

Patient group (n = 52) 2313 768
Control group {n = 33) 16.11 724 (Levene's test) (7 < 05)
Table 2

The comparison of the mPAP values of the children with TAH in
preaperative and postoperative period

(N =52) Mean S0

Statistics

Pulmonary arterial pressure
Preaperative 2313 768

Paired sample ¢ lest
Postoperative 17.00 6,99

P <.05)

Yilmaz 2005

Impaired Cardiac Function

TABIE 1 i and Poly ic Ch

of the Study Population
Chuructivs Slaep Apnea

Pramary Snanng

Growp 1
fn = 15)

Varigble 1

0.1 .1-0.1)

0.610.1-1.2)

57"
17 (11-25)

Amin 2005
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Pulmonary artery pressures
before and after T&A

Table 2 mPAP levels preoperatively and postopera-

tively
mPAP Study, Control, P
n £ 5.0, mean £ 5.0.
Prop 26.26 +5.40 16.54 £ 2.63 0.001**

Fostop 16.61 + 2.68
“*statistically significant,

16.54 + 2.63 0.922

Table 3 Distribution of the number of hypertensive
and normotensive patients preoperatively and post-

operatively
mPAP Study, n (%) Control, n (%) p
Preop
Hypertensive 33 (B4.6%) 2 {10.5%) 0.001*
Normotensive & (15.4%) 17 (89.5%)
Postop
Hypertensive 2 (5.1%) 2 (10.5%) 0.591

Normotensive 37 (94.9%) 17 (89.5%)
*statistically significant.

Naiboglu 2008

Decreased LV stroke

volume
Increased LV
Alterload
Increased Ventricular
Transmural Pressure
1 (ie. intracardiac minus Decreased LV
intrathoracic pressure) Preload |
Increased RV
Fommmmm Afterload
10SA Induced Hypoxicl
| Pumonary ¢
Increased Negative "
Intrathoracic 1 Vasoconstriction RV distension and
Pressure e ol leftward septal
displacement
Increased Systemic Increased RV
1 venousRewm [ Preload
Increased Pulmaonary

Venous Reserve

Figured created from text provided by Kasai 2012

Diastole

4 P A |
OAHI<1 % AHITS O aHi>s
o

FIGURE 1. Decreases in mitral inflow velocity with increasing

AHI. The overall difference among the 3 groups is reflected in

the p value, “p <0.05 for group 1 versus 3 and group 2 versus
3. Shaded background, mean = 1 5D of published normal val-

ves for the E/A ratio.*

Amin 2005




Systole

TABLE 2 Systolic Function ond Cankroctile Stote of the Left Veniricle

Primary Seoting  Chituctve Seep Apnes

Aprea Hypopnea Indes

Growpr Mormal Values 1 1= 5
Egaction fraction (%] 55=5 42=5 59= 4 80 =4
Shoraning fracken [%) B=e a0=3 a2=5 =4

1032018 1232023 1.24=021 1.24=018
ofs] 0003=003 054=0322t 04023 0482018

enstial fibae sharuning |
wretarertal ibar shertaning

Rate-correced velocity of ci
Cials e corrostod velsxity

ST ——

Spr—
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Obstructive AHI: <2 >2, <5 >5

raste 1
ety s
e 1 ezt e
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Table 2
) " bles are d
deviation.
Indices of systolic function Primary snoring (1 = 19) Mild SD8 (1= 13) Moderate-to-severe SDB (n = 14)
RV cjection fraction arca (%) 23114 82511 393196
LV shortening fraction’ (%) 377444 369:32 343155
LV cjection fraction’ (%) P 669279
Mitral annular (latesal) Sm {cms) 94211 93¢ 89117
Mitral annular (a IV septum) Sm (cmfs) 841 (in 13 subjects) 772 \A[mﬁwh}«h] 8.4:2 15 (in 9 subjects)
Tricuspid annular (lateral) Sm (cms) 127413 125 13,422 (in 13 subjects)

[Abbreviations: 1V septum interventrcular septom: LV, let ventricle: RV. ight venticle: SDB sleepdisardered breathing: Sm. systolic (ssue Duppler velociy

Kaditis 2010

Obstructive AHI: <2 >2, <5 >5

Table 4
[summary statistics and significance of comparisens between study groups regarding indices of diastolic function. Continuous variables are expressed as mean s standard|
eviation,

Indices of diastolic function Primary snoring (1= 19) Mild SDB (1= 13) Nderate-to-severe SDB (n = 14)
‘Doppler indicrs
WEA 18105 17204
MV E wave deceleration time (ms) 157.1 4244 15392279
LV isovolumic relaxation time (ms) 563 142 (in 17 subjects) in 12 subjects) 5.1 11.2 (in 13 subjects)
15205 (in 15 subjects) 4 (in 9 subjects) 13203 (in 12 subjects)
O indices
Emjim of mitral annulus.ateral comer S ) 31209 27941
Emjim of tricuspid annulus-lateral coener 173205 18207 (in 13 subjects)
E[Em (mitral annulus-lateral corner) sn | mn 18 subjects) 57£12 6112
E[Em (wicuspid annulus-lateral corner) 44t18 42+ 1.4 (in 13 subjects)
s late () wave peak [mnmmn i of peak earty (E) wave inflaw velocity by Doppler to earty

7 r

se Doppler EmiAm,
[Doppier imaging: Lv. et ventricle: M, mitral valve: RV, ight ventricl: SB, sieep-disordered breath
I = non-significant for ail comparisons.

f peak early (Em) to late (Am) diastolic myacardial velocity by tissuel
TOL. tissue Doppler imaging

able 5
JSummary statistics and significance of camparisons between study groups regarding indices of cardiac structure, Continuous variables are expressed as mean s standard|
eviation.

Indices of cardiac structure Primary snoring {n = 19) Mild SDB (n = 13) Moderate-to-severe SDB (n = 14)

LA maximal area (cm)

LV end.diastolic diameter {cm)
LV posterior wall thickness (cm)
IV septum thickness (em)
Relative LV wall thickness

LV mass index (g/height 7}
RY area in diastole (e}

RY area in systole (c)

RY free wall thickness (em) 04201 (in 16 subjects} 032008 (in 11 subjects) 04201 fin 12 subjects)

Asbreviorions: 1V septum. interventricular septum; LA, left atrium; LV, lft ventricle; RV, fight ventricle; SDB, sleep-disordered breathing
p - non-significant for ail comparisons.

Kaditis 2010

STEP 2: Recognition of morbidity and conditions coexisting with SDB:
2.1 Morbidity
Cardiovascular systam
a) Elevated blood pressure
bl Pulmonary hypertension and cor pulmonale
Cantral nervous sysfem
al Excessive daytime sleepiness
bl Inattention/hyperactivity
¢l Cognitive deficits/academic difficulties
dl Behavioural problems
Enuresis and 3
Decreased qua.
2.2 Conditions coexisting with SDB [probably comman pathogenesis]
a] History of recurrent otitis media or tympanostomy tube placement
b} Recurrent wheezing or asthma
¢l Metabolic syndrome
d) Oral-motor dysfunction

natic growth delay or growth
i

European Respiratory Society Task Force on the diagnosis and management of obstructive
sleep disordered breathing (SDB) in childhood.

Kaditis AG, et al. Obstructive sleep disordered breathing in 2- to 18-year-old children:
diagnosis and management. Eur Respir J. 2016 Jan;47(1):69-94.

Kaditis 2016

Questions that Remain

* Statistical support for the clinical consequences of OSA
remains equivocal in a number of areas

¢ Improvement of clinical outcomes with treatment of
underlying OSA
0 Most recent studies focus on trying to answer this question (e.g.
CHAT); suggest moderate improvement in a number of areas
* Risk stratification for clinical outcomes based on AHI level —
just starting to get into this

* Risk stratification for clinical outcomes based on chronic
duration of OSA
0 If OSA is only present for a few years during childhood should we be
concerned? Studies like CHAT suggest YES
0 Stay tuned for follow-up studies on CHAT participants 5, 10, and 20
years down the road
* Risk stratification for clinical outcome based on
severity/duration of underlying OSA insults (i.e. intermittent
hypoxemia, negative intrathoracic pressure, arousals)

What to do Now?

I When and Why to Treat the Child who Snores? I
PSG: AHI> 5/h © Decreased likelihood to resolve spontaneously
even If‘no morbidity o AHI will be normalizedin 1 of 3 children post-AT
present © Heart rate decreases in parallel with AHI reduction
AHI 1-5/h and sleepi o Impr in beh
inattention, EDS and QOL are related to pre-treatment syrnplnm
behavioral problems, severity and not pre AHI;
learning difficulties, rate accel i i
wih fail i
i h,,t:'nu{ L‘[':numﬂ . © OSAS less likely to resolve in the presence of obesity
o 1 ed risk of pulm rtension if OSAS
AHI>1/h and m_anen!: o Indtcrzus rlsd pulmenary hypertension i
syndromes, craniofacial
abnormalities or o OSAS might funMrcompromlsecomlﬂue function
neuromuscular disorders in children with Down syndro
o Limited evidence for improvement of hyperactivity
Primary snoring symptoms, mouth-breathing, nasal congestion,
difficulty swallowing

Tan 2017
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Current Guidelines

5, Indications for Bdur-p-rimnhgnnmllnmmy the clinician should refer children Recommendation)
h ‘ dered breathing (oSDB) for

mmmﬂ'iﬁlllhwm <2 years of age or if they
exchibit any of the following: obesity. Down syndrome, eraniofacial
abnormalities, neuromiscular disorders. sickle cell disease. or
mutspalysaccharidoses.

& Additional recommendations mmmmmuhmm;wm Recommendatior]

far i breathing (0SDB) in

dﬂmwﬁaﬂmydw mmhuﬂm Key Action
Suaternent 5 for whom the need for tonsillectony is uncertain or
when there it discordance between the physsal examination and
that reporved severity of cSDB.

7. Tonsillectomy for Chinicians should recommend torsillectomy for children with Recommendation)
obstructive seep aprea (O5A) documented by overnight
pobriomnagraphy (PSG),

2. Inpatient manitoring for Clinicians should arrange for overnight. inpatient af
childiren after tonsillectomy children after tonsillectomy if they are <3 years old or have severe
obstructive sleep apnea (OSA apnea-hypopreea index [AHI] = 10

obstructive events'hour, saruration nadir « B0, or both).

Previous Guidelines

Table |. Sumenary of Action Soements for P3G
Seatement Actien Eviderce

1 for PG Before the clinician shoukd  Recommendation bated on observational it with
refar children with SDE far PSG If they extibit any of  prapondarance of benefit aver harm.
Cown . crasiotacial

2 Advocating for PSG The chnician should advocate for PSG prior to based on ober and
tomlactony for SOB in childnen without any of Wmm-wsmﬂ
the comaorbidaties listed = staterment | far whom

" tonsitar size on physical
wxaminacion and the reparted severicy of SDB.
1E with Chinactans. should 1o the based
T ta the p benafic aver barm.
for tonaillectomy in a child with SDR.
n Clinicians shauld = basod ce obsarvatioeal studies with o
for children with OSA  In reudts of PSG for ing banefis avar harm.
e ¥ than age 1 or
of P3G bave savare ©I5A (apnaa-hypopnea index of 10 or
Ore cRitructive eventihous, Caypen Lturation nade
st than 80%. or both).
5. Urattanded PSG with  In children for whom PSG Is DB based on diagrostic studes with
o ¥ prior ouid oboin Sevsomions and. of beneic
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 Table 6. Roie of PSG in Assessing High-Risk Populanions before "

Role of PSG Ravonale
Avaid unnecenary or ineflective surgery in chidren with Identify primarily nenobatructive evesta or contral apnes that
primarity roncbstructive events may nat have been suspected priar 1o the stdy and may not
benefit from surgery
[Canfirm the presence of ebatructive evonts that would The f surgery in bigh- requires
benefit from surgery diagnossic cerincy before proceeding

Diefirse thee sevority of o308 o aasist in precporative plasning Children with sevére OSA may require prooperstive eardise
asessment. pulmonary consultation, anesthes evakation, or
pottEporative inpationt montaring in &n Inteniive Care ettng

[ Provide 3 baseline PSG for comparison after surgery despite surgery high-risk
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Obstructive sleep apnoea
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Figure: Pathophysiological effects of obstructive sleep apnoea on the cardiovascular system
PNA=parasympathetic nervaus system activity. PO,=partial pressure of oxygen. PCO,=partial pressure of carbon
dioxide. SNA=sympathetic nervous system activity. HR=heart rate. BP=blood pressure. Lv=left ventricular

Bradley 2009
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Obstructive sleep apnea
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Figure 2 | Sources of intermittent hypoxia-induced vascular damage in I . Repetitive sand

hypopneas lead to intermittent hypoxia, which is associated with changes in the levels and activity of various macromolecules
and systems, Intermittent hypoxia leads to activation of NADPH and xanthine oxidases, decreased activity of mitochondrial
complex 1, and decreased levels of antioxidants, all of which might contribute to increased levels of ROS. Systemic
inflammation is promoted by upregulation of NF-«B leading to increased levels of TNF and, possibly, by activation of HIF as
well as via increased levels of IL-6 and CRP, although the latter phenomena are controversial and remain to be confirmed in
further controlled clinical trials. Intermittent hypoxia might also induce vasoconstriction via increases in levels of endothelin-1,
Ang Il and aldesterone, although, again, randomized controlled trials are still required to confirm these effects. Finally,
intermittent hypoxia is thought to also increase activity of the sympathetic nervous system and thereby induce systemic
arterial hypertensit i :Angll, II; BP, blood pressure; GRP, Greactive protein; HIF |, hypoxia-inducible
factor I; IL6, interleukin 6: NFxB, nuclear factor kappa-B: RS, reactive oxygen species: TNF, tumor necrosis factor,

Kohler 2010

Are oxygen desaturations of
pathologic consequence if their nadir
is >90%?

What is the desaturation duration
that is of pathologic consequence?
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Figure 1 | Mechanisms of vascular damage in obstructive sleep apnea. Three acute

consequences of obstructive apneas are thought to be involved in the pathogenesis

of endothelial dysfunction. Intermittent hypoxia is thought to lead to increased

oxidative siress, systemic inflammation, and sympathetic activation, and thereby

induce pressure swings with

increased transmural pressure gradients over vessel walls are thought to result in

endothelial dysfunction by causing excessive oscillatory shear stress. Arousals are

thought to cause endothelial dysfunction via activation of the sympathetic nervous

system and subsequent acute repetitive blood-pressure rises and sustained

blood-pressure elevation through increased production of catecholamines. Kohler 2010

Reasons to Consider these Questions:

* I've suggested that intermittent hypoxemia is a
driving insult behind the pathology associated with
OSA - So, what is the definition of intermittent
hypoxemia?

e Allows us to briefly discuss the methodology that
has been used to generate the previous figures

* Helps us understand why clinical studies tend to
focus on the AHI rather than the ODI

* Frequent clinical question — On our sleep studies
we report desaturations that are often not
recorded, or deemed insignificant by home
oximetry and standard inpatient monitoring




Total Oz —» f=n
| 122
100 ~
8o} E
L=3
o
5 ol r_'
-] ou —
S | 5
2 | z
H oan =
T 40 5
# &
20 | &
}> Dissolved Og._
l wi.d2
o} e 74—
20 40 GO0 8o 100 GO0
Fg, (mm Hg)
West 2016

3/25/2019

Are oxygen desaturations of pathologic
consequence if their nadir is >90%?

Studies on isolated intermittent hypoxemia:

* Most of these studies exposed animals to low FiO2 (<0.07)
and did not monitor SpO2 or Pa02. Others used SpO2
desaturations with a wide delta and nadir <90%.

Studies on intermittent hypoxemia with obstructive events

* Several studies have demonstrated significant correlation
between the AHI and OSA comorbidities regardless of
whether a 3% or 4% oxygen desaturation was used to score
hypopneas. These conclusions were reached despite not
having a required SpO2 nadir.

* Potential interpretations include:
* Oxygen desaturations with a small delta and SpO2 nadir >90%
contribute significantly to the pathophysiology of OSA
* The unreported SpO2 nadirs in these studies were more
significant than presumed, and are required to cause pathology
* Other obstructive ?henomenon are driving the
pathophysiology of OSA in these cases

Bass 2004; Berry 2012; Kohler 2010

What is the desaturation duration
that is of pathologic consequence?

* No uniform duration used in studies of isolated
intermittent hypoxemia
0 Duration of exposure to FiO2 <0.21 standardized, but
duration of time with SpO2 drop not standardized
* Risk stratification for duration of desaturation not
performed in studies of intermittent hypoxemia with
obstructive events

* AASM Scoring Manual and guideline papers elude to
the significance of short desaturations: “use pulse
oximetry with a maximum acceptable signal averaging
time of < 3 seconds at a heart rate of 80 beats per
minute.”

0 Equates to < 4 beat averaging time

Bass 2004; Berry 2018; Kohler 2010; Redline 2007

Moving Forward with Oxygen
Desaturations

 Direct consequences of oxygen desaturations with a nadir
>90% remain unclear

* Duration of oxygen desaturation required to cause
pathology remains unclear

* The AASM has developed specific definitions for apneas and
hypopneas, which have been consistently adopted by
researchers

¢ The cut-points that have been set for the apnea/hypopnea
definitions may not be the natural line between normal and
pathology, but they give us somewhere to start, particularly
standardization amongst researchers

¢ In theory the AHI value takes into account all insults that are
associated with obstructive apneas and hypopneas

»For these reasons the clinical outcomes of OSA have been
more clearly associated with AHI values, than ODI values

Neurodevelopmental Outcomes

Louisville & Chicago Cohort Study on
Neurodevelopmental Outcomes

rac at Children Based on the Presence or Absence of Habitual Snorng and Their

Group 1 Group 2 Group 3 Group 4

Monspanng Snorir Mild OSA osA
AHI<IMTST  AMI<I/h TST  AMI =1/hand <6'h TST  AHI =5h TST*
=00} 1 =24 =141 P Vakae
869 (1.02) 0480
58.00%

.10 0850

Hunter 2016
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Table 2. Cognitive Function Differences across Snore Apnea-Hypopnea Levels M eta -An a |y5|5 .
ADHD symptoms and OSA
Test Number of Patients F Test Statistic P Value y p
Study nama Sampée size Statistics for sach study Hadges's g and 85% CI
MV e — _— — " vartance it ot pieae
=l 5 =0 =

Norverbal 975 5.01 0.002" hipediyad -

Global 8285 7.5 =0.001" 134 0087 -
MNEPSY 14 —.

Design Copying 1001 6.27 0.001" o

Phonclogical Processing 1001 3.38 0.019 -

Tower 1002 839 <0.001" Galard ot ol 2001 * -

Speed Naming 958 245 0.048 Golan o al, 2004% 2 -

Arrows a78 11.65 <0.001" Gotieb at ol, 2004 1::1 - it

Visual Attention 968 4.68 0.004 i .

Comprehension arv 7.4 <0.001" % Jm—
PPVT 580 1.18 0.383 L") -
EVT 557 2.90 0.040 w ' -
Definition of abbres 5: DAS = Differential Ability Scales; EVT = Expressive Viocabulary Test; J;'.:‘ P " .
MEPSY = a Developmental Meu ychological Asse: ent; PPVT = Paabody Picture Viocabulary 078 00000 -
Test. 25 42 000 125 250
*Omnibus comparison ks significant after Bonferroni's comection for multiple comparisons. o Relason Fetagon Exists

e 1. Randomiard efiect sioe (1edgey 5} for the rriacombip berween afiermxm debcr hyperactaity dioeder [ADNDI] syrgers and sheep dhardered bevathing (509
Hunter 2016 Sedky 2014

The Conners’ Parent Rating Scales-Revised and Child Symptom Inventory-4: Parent
Checklist were used to generate the behavioral hyperactivity index

The Integrated Visual and Auditory Continuous Performance Test and Children’s
Memory Scale were used to generate the cognitive attention index

.

ADHD Symptoms Before & After T&RA

Triangles = T&A subjects
Squares = control subjects
TABE2 Polysomnographic Measures of SDB (Mean = 50)

56 105
AT ¥ AT P 54
I - i § 52 1Em
f 50 £
48 § 95
2 5
“ é %0
g a2 g
40 a5
B
3% - 80
Baseine  Time 1 Year Baseline Time 1 Year
Chervin 2006 * & Chervin 2006

Decreased Quality of Life

Excessive Daytime Sleepiness

* Effect sizes calculated by Cohen’s d; relates the magnitude of group difference to the
standard deviation
* >0.20 to 0.49 small effect size; 0.50 to 0.79 medium effect size; and 20.80 large effect size

Garetz 2015
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TABLE 1. Demic c Data of tion

ST T ————rr——r— | 4= P50-35 oAT Dveup = P50-35 WIWSC Droup \Widh S608 Comtruls

8y N 108
Age, y, mean *+ 5D (range) 7
ender, 1 (%)

43 (60)

26 (38)
46 (i)
00
28 (39)

ween patients with 5-SDB
eneder, race, and type of
used as 2 surrogate measure

of socioeconomic status,

¢ Modified Epworth sleepiness scale (ESS) completed
by parent/caregiver
0 ESS > 10 equates to excessive sleep propensity

* Mean ESS score was significantly higher in S-SDB
group vs. control group (8.1 £+4.9vs 5.3+3.9; P<
0.001)

Paruthi 2016 Melendres 2004

- aps
BMiM
OSAS
EModeraie
OSAS
HSevere
OSAS

ESS score

Elevated Blood Pressure

* Mild OSAS: obstructive Al = 1-4
¢ Moderate OSAS: obstructive Al = 5-9
¢ Severe OSAS: obstructive Al > 10

Melendres 2004

A £ A : * Nonooess
Ooee
§' " - ? " - Table 2. F ges of BP M ts E: ding the 95th Percentile
E o - E
§ 0'..-. . i’ . Variables Control Mild Savere P
E ] -
2w & » H ” 8 HE % SBP=-05th during 24-hour peried 104 (150)  130(17.0) 24223 <000
E e O g .: * . I % DBP=95th during 24-hour period 6.1(8.9) 7.408.1) 9.7 (B.0) 0.005
0 L]
“ ¥ ol - M | % SBP=>95th during wake only 155(21.0) 197(2352) 322(284) <0001
e T Y i % DBP=95th during wake only 9.4(13.3) 124 (15.9) 16.2 (14.0) 0.002
o 1] n 0 40 50 OSAS P
B Apres insax (N % SBP=a5th during sleep only 1.3(7.9) 23(7.8) 53017.0) 0.002
g
" B * Moo % DBP=95th during sleep only 0.9 (6.2) 0.7(3.4) 1.2(4.3) 0.641
5 = 10 Otwsa
H 'n ' -E? Results are expressed as mean=SD. P=overall P for the trend
| ] -
¥ 5 ) [}
i g i
% ; ; ‘I I '_ ¢ Also, 6% of the healthy controls, 15% of the children with mild
£ i H I OSA, and 29% of the children with severe OSA had mean 24-
. . hour systolic blood pressures greater than the 95th percentile
(P=0.01).
Marcus 1998 Amin 2008; Shamsuzzaman 2014
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Does treating OSA improve blood
pressure?
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