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Le sommeil, un nouveau facteur
de risque cardio-vasculaire

Pierre ESCOURROU
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Sommeil ?

* Le Sommeil est un état biologique indispensable a la vie....Le Sommeil
est aussi nécessaire a l'organisme que l'air, I'eau et la nourriture.

* Quels sont les effets d’'un Sommeil perturbé sur notre santé cardio-
vasculaire? (Insuffisance, exces ou mauvaise qualité du sommeil)



Relation SAOS et maladies Cardiovasculaires
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Survival probability

COMISA

Unique to insomnia:

- Difficulties initiating and
maintaining sleep

- anxiety about sleep and sleep
loss

- dysfunctional sleep-related
beliefs and attitudes

Insomnia

6-20% of pop.

Unique to OSA:

- Upper airway narrowing and
collapse

- Hypoxia

- Frequent cortical arousals

COMISA

30-50%
overlap

Shared features:

- Daytime symptoms

- Frequent awakenings
- Non-restorative sleep

Comorbid

Insomnia

Sleep Apnea

* People with COMISA have a ~50-70% increased risk of all-cause mortality,
compared to people with neither disorder.
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{v American Heart Association

Life's Simple 7

® 1.Stop Smoking

&

- .
2. Eat Better Llfe’S

Essential

< 3 Get Active

@ 4. Lose Weight

tm 5. Manage Blood

Pressure

¥ 6. Control Cholesterol

8 Nartronar Steer FounbpaTion

SLEEP DURATION RECOMMENDATIONS

o 7. Reduce Blood Sugar Metric: Average hours of sleep per night

Scoring:
Points  Level
100 7-<9
90 9-<10
70 6—<7
40 5—<6 or 210

Donald M. Lloyd-Jones. Circulation. Life’s Essential 8: Updating and 20 4—-<5

g Enhancing the American Heart Association’s Construct of 0 <4  SLEEFFOUNDATION. OKG | SLEER

v Cardiovascular Health: A Presidential Advisory From the American
Heart Association, Volume: 146, Issue: 5, Pages: e18-e43, DOI:
(10.1161/CIR.0000000000001078) © 2022 American Heart Association, Inc.



Distribution des 7 criteres de santé CV dans la population adulte US

in the AHA 2020 Goals for Adults Aged 220 Years

Level of Health for Each Metric

Poor Intermediate Ideal
Never or quit =12 months
Current smoking Yes Former 12 months Never tried; never
smoked
whole cigarette
BMI* 230 kg/m? 25-29.9 kg/m? 18.5-25 kg/m?
1-149 min/week moderate =150 min/wk moderate
or or
1-74 min/wk vigorous =75 min/wk vigorous
PAt None 1-149 min/wk moderate + 2x =150 min/wk moderate
vigorous + 2x vigorous
>0 min <60 min of moderate 260 of moderate or
or vigorous
vigorous every day every day
Healthy diet pattern,
number of components 0-1 2-3 4-5
1
Total cholesterol =240 mg/dL 200-239 mggdol_a?)r treated to <200 mg/dL
Blood pressure SBP 2140 SBP 120-139 mmHg <120 mmHg/ <80 mmHg
mmHg or
or DBP 80-89 mmHg
DBP =290 or
mmHg treated to goal
Fasting plasma glucose =126 mg/dL 100-125 mg/dL <100 mg/dL

AHA indicates American Heart Association; BMI, body mass index; DBP, diastolic blood
pressure; PA, physical activity; and SBP, systolic blood pressure

Percent

w <

45 1

40:

Number of Criteria Met
@Total ®WMale BFemale ®20-39 years B40-59 years @>=60 years

Chart 2-5. Age-standardized prevalence estimates of US adults >20 years of
age meeting ideal criteria for different numbers of cardiovascular health components,

overall and by sex and age groups, 2015 to 2016.

e

©

Salim S. Virani. Circulation. Heart Disease and Stroke Statistics—
2020 Update: A Report From the American Heart Association,



Relation 8 CVHealth Score / mortalité totale et CV

Sun et al. BMC Medicine (2023) 21:116 Page 7 of 13
All-cause mortality CVD mortality
0.3 1 0.34
Log-rank P < 0.001 Log-rank P < 0.001
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CVH score No.at nsk
— (0-49: 4810 3,948 2,873 1,795 723 4810 3,048 2,873 1,795 723
— 50-74: 11,257 9,631 7,135 4,619 2,071 11,257 9.631 7,135 4,619 2,071
— T5-100: 3,884 3,391 2,461 1,576 713 3,884 3,391 2,461 1,576 713

Fig. 2 Kaplan-Meier curves for cumulative all-cause and CVD-specific mortality by total scores of cardiovascular health metrics

Population attributable risk factor: Activity (16,5%), Nicotine (14,7%), Diet (11%), Sleep (5,4%)



Troubles du sommeil et maladies CV

* Troubles du Sommeil
e Durée du sommeil
* Typologie
e Régularité

* Maladies CV:
 HTA
e Coronaropathie
* Troubles du rythme: FA
* |nsuffisance cardiaque
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Durée du sommeil et mortalité CV:

>

Sleep Duration Recommendations Across the Life Span All-cause mortality
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Sévérité de I'lnsomnie et incidence
de la maladie coronaire et de I'AVC

Figure 1 HR (95% Cl) of total and subtypes of CVD incidence according to number of insomnia symptoms

Endpoint  No. of symptoms HR (95% Cl) p value for trend
Total CVD
0 [ ] 1.00 <0.001
1 - 1.07 (1.05-1.08)
2 - 1.10(1.07-1.12)
3 1.18(1.13-1.24)
IHD
0 & 1.00 <0.001
1 - 1.10 (1.07-1.14)
2 —— 1.13(1.09-1.18)
3 —ed 1,22 (1.13-1.32)
Stroke
0 1.00 <0.001
1 -T- 1.01 (0.98-1.04)
2 —— 1.08 (1.04-1.12)
3 —_—— 1.10(1.02-1.19)
0.9 1.0 1.1 13

Hazard ratio

10-year prospective cohort
0,5 Million chinese patients
30-79 yrs free of Stroke, CHD, cancer

Baseline insomnia (nbre de symptémes)

initiating or maintaining sleep, early morning awakening,
and daytime dysfunction for at least 3 d/wk at baseline

Models were adjusted for age; education level; annual household
income; marital status; alcohol consumption; smoking status; tea
consumption; physical activity level; intake frequencies of red
meat, fresh fruits, and fresh vegetables; family history of heart
attack and stroke; body mass index; prevalent hypertension and
diabetes mellitus; frequent use of sleep aid medications; frequency
of snoring; and depression or anxiety symptoms. Models were
stratified by sex, 10 study areas, and baseline age in 5-year inter-
vals. The p values for trend were estimated by modeling the
number of insomnia symptoms as a continuous variable. Cl =
confidence interval; CVD = cardio-cerebral vascular disease; HR =
hazard ratio; IHD = ischemic heart disease.

Zeng,Neurology® 2019



Score de Santé Sommeil (HSS) et morbidité CV

Healthy Sleep Score:

Chronotype du matin

Sommeil 7-8H
Pas d’insomnie

Pas de ronflement
Pas de somnolence

Classification HSS total

v’ Sain >4

v' Intermédiaire 2-3

v' Mauvais < 1

1/0

1
1
1
1

Prospective study of 385 292 UK biobank participants

(suivi sur 8,5 ans)

0.65

066 066

Low-risk sleep factors % of 385292 CVD CHD Stroke
participants LR (95% CI)® PAR% HR (95% CI)* PAR% HR (95% CI)* PAR%
Early chronotype 627 093 (0.89-0.97) 27 (10t045) 092 (0.87-098) 30 (081052) 093 (0.86-1.01) 2.5 (0.0 to 5.0)
Sleep 7-8 hiday 687 088 (084-092) 44 (231065) 087 (0.82-092) 49 (21t07.7) 090 (0.83-0.98) 3.4 (0.2 to 65)
Never/rarely insomnia 727 092 (087-0.97) 25(14t03.6) 090 (0.84-096) 32(25t039) 096(0.88-1.05) 1.1 (-1.4to 3.6)
No self-reported snoring  63.2 096 (091-1.01) 20(-02to4.1) 095 (0.90-1.01) 23 (-04to05.0) 097 (0.90-1.05) 1.5 (-1.8to0 48)
No frequent daytime 975 085 (0.76-0.97) 05 0.87 (0.75-1.01) 05 0.83 (0.68-1.02) 0.6
sleepiness
All five factors 21.8 0.87 (0.82-0.93) 11.5 (4.9 to 18.1) 0.86 (0.79-0.93) 13.1 (5.1t0 20.9) 0.90(0.81-0.99) 8.7 (-2.5t0 19.8)
CvD CHD Stroke
: P
2 8
. . W10 & _RNe] x W00
Risque Relatif | {, )
yy . = 0.77 0.79 .
d’incidence de MCV 3 * * {' : .} +
x
x

diminue plus le score
HSS initial est élevé

p trend < 0.001

p trend < 0.001 p trend < 0.001

Healthy sleep score

Fan M et al, Eur Heart J 2020

4

Healthy sleep score Healthy sleep score



Variation du SSS (HSS) et incidence de maladie CV

N = 11 347 Mean age 589 + 8.1 @ N =9 309 Mean age 60.3+7.6
Women 44.6% ‘ Women 43.6%
Healthy sleep score at

® o @ 0 o6

) ‘ ; ) . ' Baseline
No insomnia No sleep Sleep duration No insomnia No sleep Sleep duration
< Ui (7-8 h/day) apnea ~ (7-8 hday) healthy sleep
Paris prospective k%‘ F== score
study Il
No excessive Early No excessive Early
daytime sleepiness chronotype daytime sleepiness chronotype 2 4 6 8 10

Crude CVD Incidence Rate per 1000 Person-Years

Sleep patterns at baseline Sleep patterns at follow-up
—» Healthy sleep score — Healthy sleep score at 2 to 5 years
Colaus/Psycholaus (HSS, range 0-5) (HSS, range 0-5)
‘ ‘ Participants; n (%) CVD (CHD or stroke)
indi Cases HR (95% Cl
mgdd]::tlcea\:ee:ts Baseline HSS ana|ysis HSS Qhange analysis ................................................................................................... ( ......... )
» Median follow-up: 8.9 years « Median follow-up: 6.0 years Co':ti:uous chang(; in l-:\S: (;:.r ur;-i|tSS . 9309 (100.0) 262 0.84 (0.73-0.97)
CHD Stroke B 5 ctib 75 ek « 262 first CVD (194 CHD and 72 stroke) percompEd wilbaee i)
e irs an stroke i
* 19.1% of participants changed their HSS o diliond Slale =iy
* 18% relative risk reduction of CHD » 16% relative risk reduction of CHD EasconesioichaneeliniEs
or stroke per 1-point increase in HSS, or stroke per 1-point change in HSS, Decrease” 1026 (11.0) 45 1.00
HR=0.82 (95% CI: 0.76-0.89) HR=0.84 (95% Cl: 0.73-0.97) Stable low® 1601 (17.2) o 070 (042-117)
Stable high* 5932 (63.7) 128 055 (0.39-0.79)
Increase® 750 (8.1) 25 0.61 (0.35-1.08)
Baseline HSS 0.86 (0.70-1.06)

Nambiema A et al, Eur Heart J 2023



Durée du Sommeil et Fibrillation auriculaire

Protective effect of sleep duration Prevalent atrial fibrillation
404
35-
1.04 — 3.0
W 05
L c
‘-_% 20 ¢
c - T °
_2 0.9 4 i:’ 154
< =
E ﬁ ® L ]
0 = g0l
% € 0.8 S
©
sans :
©
FA £ 0.7+ 0.5
5 =6 h ‘J-é h 4-5h 3-4h <3h
t Total sleep time
Q
£ 0.6 . el eryas
e .ol Incident atrial fibrillation
Total sleep time
1.75
P <.001 ——36h —56h 4-5h 3-4h <3h 5
0.5 S
8
T T T T E 1.50 S
0 3 6 9 12 15 =
]
- = *
. Follow-up, y £
No. at risk 3 !
o
E >6h{ 3777 2,107 1,036 520 307 87 2 .
2 5-6h-{ 9607 6,496 3,707 1,690 564 107 S 1.00 .
8 4-5h] 7935 5,586 3,125 1,366 396 68 s
% 3-4h- 3726 2,586 1,438 598 159 19 z
8 3h-{ 2,544 1,693 955 405 133 20
o . : ; ;
0 3 6 9 12 15 0.75
Follow-up, y 26h  56h 4-5h 3.4h  <3h

Total sleep time

Genuardi MV et al Chest 2019 ‘



Insomnie et incidence de |'insuffisance cardiaque

Health and Retirement Study (US)

Increasing hazard of incident heart failure
2002 (baseline)

Augmentation de lI'incidence de I'lC
L) . avec la sévérité de I'insomnie
12,761 adults ( 50 years) a A
Fre:frort:haeg;ftzfailuyr:a : % (nbre de Sym ptomeS)
Adjusting for baseline and
time-varying confounders
16-year follow up } Asymptomatic Vs
| 1 2 3 4
I.=8=I Respondent characteristics Adjusted HR (95% CI)*  P-value
Individual insomnia I TP TAE | O ccc m cim  ca  9  o t r  c a m  /o  rm  Ron m  ma  d S  d Wm
Through 2018 symptoms symptoms
Number of insomnia symptoms (ref: no symptoms)

*DIffcRy Intiating stesy One 1.22 (1.08-1.38) 0.0012

¢ Difficulty maintaining sleep o 145 (121-1.72) <0.001

'Za"y'mmi”? awlake"i”g Three 166 (1.37-2.02) <0001

*Non-restorative sleep
1730 respee s developed Four 1.80 (1.25-2.59) 0.0011
incident heart failure Individual insomnia symptoms
Insomnia symptoms, both cumulatively and individually, are associated with increased DIENG LG Sep (ref. o) LiFL01=120) 0920
incidents of heart failure Difficulty maintaining sleep (ref: no) 1.14 (1.01-1.28) 0.028
Early morning awakening (ref: no) 1.20 (1.02-1.43) 0.03
Non-restorative sleep (ref: no) 1.25 (1.06-1.46) 0.006

Mahmood A. Eur Heart J. 2021 Oct 21:42(40):4169-4176.



Régularité du sommeil

Sleep regularity index :

le pourcentage de probabilité qu'un individu se trouve dans le méme état (endormi

ou éveillé) a deux moments identiques a 24 heures d'intervalle, la moyenne étant calculée pour I'ensemble
de I'étude. Mesure les changements qui se produisent dans les habitudes de sommeil sur une échelle de

temps circadienne.

100 % = 1 personne qui dort et se réveille exactement aux mémes heures chaque jour
0% =1 personne qui dort et se réveille de maniere aléatoire otgtsient un score de 0

SRI = marqueur d’une
perturbation circadienne/
désynchronisation circadienne /
désalignement circadien

0

12 0 12
Clock time (h)

0

Average daily sleep duration (h)

A * Irregular % D 5
9 v  Others
®  Regular v 10 e
8.5 15 '
n v a 120
v
$ ° 5 Z} » g ? ® 25
v & . —
7.5 Y 1 1 0
. % &, 0 2
y v N |e
)| . Yo 5
6.5 o« | So | o et 10
’ 16 :
6 v Y 20
Y 25
55 A A A . A -
30 40 50 60 70 80 12 12 0
Sleep regularity index = Clock tume (h)

More regular



Snore Control

SnoreLab :
Snore Recorder
SnoreLab Ltd

#57 in Medical
*hAK 474

Free - Offers In-App

Bed
Sensors

Mobile
Health

Radiofrequency
Sensors

Wespers

(3
»

7%

-

.




Ag enda d u Som meil 17 mars - ]7cmpa:>é au lit (T1B) . Temps de sommeil (TST) Week-end Sorties du lit principales Données imprécises

50 Smo, e DX 0 -z 1h3a 69 bpm
e et et ) e0 T min 75 bpm
=19 s Wb - ) o8 36 min 61 bpm
20 Lo o -k 1 15 52 min 60 bpm
o= o, e Lo ) 012 38 min 62 bpm
22 R -~ W 4 o7 39 min 65 bpm
s tinddy A o am 34 min 66 bpm
mu am b mx : o we e
2425 e, b - 2 ot ha1 72 bpm
28 LA s ° o3 19 min 69 bepm
w2 ez X N ) o8 37 min 67 bpm
27 e, & L 2 . 59 min 67 bpm
3.8'-29 ?{22:(3" L?nl} Eli::i.l. o 17 37 min 68 bpm
o oy et L 1 o7 3 71bpm
il e R et Lk ° .13 14 min 64 bpm
o e, e 5 ) o6 0 min 79 bpm
ooz e, T — o o7 1ho7 65 bpm
02-03 ohes A —-L 1 o3 57 min 66 bpm
03-04 o, we o 2 0 l4 22 min 66 bpm
0405 s, ohae e 0 ®5 22 min 73 bpm
fEo8 T R o I D ° sl0 1min 71bpm

= e e oo I . o o3 0 min 66 bpm
o 08 o i o - | ° o8 0 min 62 bpm
- — o - | ° 19 54 min 62 bpm
- LA 4. - I ° 012 Ths1 68 bpm
" — e RE I I 2 3 o 22 min 72 bpm
- — oy RE I 0 02 0 min 60 bpm

lﬁl! - - - - Aucune donnée - -
EM - - - - Aucune donnée - -
- — 2 BE, I e 277 38 min 67 bpm
15-16 7h02  Shdl 3% N . o o4 0 min 65 bpm



Marginal probability, %

Variabilité du Sommeil et HTA

I Q1 Q2
I 161 161
06' | 68 vs 48: 1,14 [1.06, 1.23] 74 v 53: 1.1[0.997, 1.2)
& Q4 - : —e—— 1.23[1.08, 1.41] . 144
i - -
| © .
c w 1.2 w 1.2
0.5- 2 : 3 2
p .
S Q31 ® 1 1.0 1.0-
kol |
o |
g I 0.8 0.8 4
- | ' y y Y y
0.4 1 7)) | 40 60 80 100 40 60 80 100
()
S Q2 | —e—— 1.24[1.09, 1.42]
< : Q3 Q4
Z I 161 141
0.31 < 1 ' 78vs 54:1.17[1.06. 1.29] ' 94 vs 58; 1,09 [1,03, 1.15]
I
1.41
Q1 | —e—1.32[1.16,15] o B s
| © ®
0:2+ I 2 1.24 2
L] ] L] T ! L] 1 T L] 8 8 1 0.
4 6 8 10 12 075 1.00 125 150 1.75 2.00 104 '
Average sleep duration, hr OR, Mean (95% ClI)
0.8+ 0.81
40 60 80 100 40 80 120 160
Total sleep time variability, min Total sleep time variability, min

Sleep irregularity is associated with hypertension: Findings from over two
million nights with a large global population sample. Hannah Scott, 2023



Variabilité du Sommeil et risque de maladie CV

{ Sleep Onset SD >90 min

2 1 @
-+ 38 s & = Sleep Onset SD 61-90
% N EvomS = v 1 Sleep Onset SD 31-60
Sleep Onset SD <=30
} L { Sleep Duration SD >120 min
t 2 = Sleep Duration SD 91-120
CVD Events %~
% ? i Sleep Duration SD 61-90
5 Sleep Duration SD <=60
82 | - HOH +1 hr Sleep Onset SD
* GV Events : —@&—— +1 hr Sleep Duration SD

rﬁﬁmﬁm
5.0

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Risk Estimate

Huang T, Mariani S, Redline S. Sleep irregularity and risk of cardiovascular events:
the multi-ethnic study of atherosclerosis. J Am Coll Cardiol. 2020 (cohorte prospective)



Meécanismes ?

Insomnia symptoms
* Difficulty initiating sleep
 Difficulty maintaining sleep

* Early-morning awakening
* Non-restorative sleep

Hyperarousal - | Unhealthy lifestyle
P T ~ (unbalanced diet, physical inactivity)

v - * i B =

Ta S S R por s Ty

Potential pathophysiological mechanisms

Hypothalamm- N Systemic NSympathetic Glucose intolerance
Pituitary-Adrenal : g 2 & ¢ :
. inflammation activity and dyslipidaemia
Dysregulation
v 4 v v

" Cardiovascular risk and heartfailure incidence

Berger M. Eur Heart J. 2021 Oct 21;42(40):4177-4179




Conclusions

* Le sommeil participe au risque CV global

* Par plusieurs composantes:
e durée
* chronotype
* régularité
e par ses anomalies intrinseques: apnées, myoclonies

* Les nouveaux moyens d’exploration: actimétrie, objets connectés...
permettront d’évaluer et de corriger ces composantes chez les
patients ayant des troubles du sommeil



