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Research Opportunities in Autonomic
Neural Mechanisms of
Cardiopulmonary Regulation

A Report From the National Heart, Lung, and Blood Institute
and the National Institutes of Health Office of the
Director Workshop
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JACC: BASIC TO TRANSLATIONAL SCIENCE VOL. 7, NO. 3, 2022
MARCH 2022:265-293

3 119
' 4/1 56

7 38 878 ( 7

LE CONGRES

‘d’l DU SOMMEIL

PRESENTIEL & VIRTUEL

Central Highlights

The ANS is a key regulator of
cardiopulmonary health and
disease and sleep/

circadian pathophysiology

Understanding cardio-
pulmonary sympathetic
and parasympathetic nerve
structure/function over
disease time-course and
cell type interactions is
essential

In vitro ANS and experimen-
tal and computational
integrative studies are
necessary

Clarifying sex- and race-
specific cardiopulmonary
and sleep/circadian influence
on autonomic nerve function
in response to
neurotherapeutic
interventions is critical

to inform personalized
strategies

Sleep and Circadia
Dysfunction ¥
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Noyau ambigu \ Novav du tractus solitaire

7 o )
A=V

| Cervicaux u|mu-.m.\.|;.uﬁ f
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Connexions ascendantes)| |

|

Ganglion -
de la chaine sympathique \
cervicale supéneure AY X
? \‘. Nerfs vagues
Nert cardhaque ;\

cenvical supéticur sympathique

/
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iy

Ganghon
de la chaine sympathique
cenvicale movenne

Nerfs candiaques
cenicaux midneurs vagoes |

Nerf cardhaque cervical
maoyen sympathique

Ganglion vertébral ———

Anse subr claviére

Ganghon cervico-thoracique —H ’J

stellure)

Rameau ventral de T1 / ‘

norf intercostal)

Nerf cardiaque
cenvical inféricur sympathique

2¢ ganglion ——————
de la chaine sympathique thoracique

Ramcau cardiaque thoracigue
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4 ganglion
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Fast Fourier Transform
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Heart Rate Variability
for OSAS screening:

HR increment analysis
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Présent (ou un équivalent) dans de nombreux logicie Is
d’analyse Holter ECG
Utilisation en routine : (sauf IC, FA, PM...) Roche F et al., Eur Respir J 2005

CMI ou post SCA Roche F et al., PACE 2002 'F

FAP (suivi) Poupard L et al. Sleep Breath 2008 “

DAct A\/C Sforza E et al., Sleep Med 2012
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ANS imbalance deteriorate
further all potential triggers
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Pour les
“chercheurs”

A~

LE CONGRES
DU SOMMEIL

“ ] Y PRESENTIEL & VIRTUEL
curieux
“bricoleurs” (...ses)
;n::i:nalysis 24h/day/night = ___?31

‘ename.
SHNEQT I 15-mai-2013 R 4528

Paramaters.

Unts  secondes oty R (ms) -
Noportsbefore event |20 - ‘
No ponts after event 0 .

Nbpts between 2events 29 -

ety o%A - -
Gragn

[ Pot st segeences [ Outsers faerng

[ WeaneSE 3

[7] Add next piot

OBA - RR jma)
-

Filename: ISHNEO1.rr

Recording date: 15-mai-2013 09:45:26
Recorder: ISHNE (Fe=200 Hz)

HRV type: Standard - Resampling: 2 Hz

Global Day Night
Duration 22:19:30 12:40:32 03:38:58
AIRR (r) 83183 1711 27477
Analyzed RR (n) 67458 39881 27477
Analyzed RR (%) 750 95.85 100.00
Excluded RR (n) 1730 1730 0
Excluded RR (%) 2.5 4.15 0.00
Corrected RR (n) o) 141 217
Corrected RR (%) 053 0.34 083
Temporal indices
Mean RR (ms) 11639 1097.5 1200.5
Mean Freq. (bpm) 51.5 4.7 478
NN20 (n) 41382 23381 18012
PNN2D (%) 81.38 55.48 85.55
NN30 (n) 30995 16756 14200
PNN3D (%) 4595 4201 51.88
NNZ0 (n) 18314 7838 2427
PNN5D (%) 2618 1873 30.67
SDNN (ms) 1422 198 114.1
MSSD (ms) 438 423 587
SDANN (ms) 108.0 878 £24
SDNNIDX (ms) 09 0.1 4.5
Geometric indices
Triangulation index 4722 2308 25.14
TINN 742 518 391
X (ms) 1258 1109 1289
Y (n) 1428 1210 1033
N (ms) 1485 1358 1481
M (ms) 727 844 1070
Frequencial indices
Ptot (ms*2/Hz) 8500 2531 8237
ULF (ms"2/Hz) 3901 = =
VLF (ms*2/Hz) 2248 12 3020
LF (ms*2Hz) 572 n 1935
HF (ms2e) s 25 a7
LF/HF () 5 3.18 37
LFnu (%) < 7351 7471
HFnu (%) = 26.49 25.29

Global Day Night
1500 —— 1500 1500
v
s
1000 1000 1000 | ¥
c <
500 00 %0
(4 - a - a
o 500 1000 1500 2000 a 500 1000 1500 2000 o
RR (ms) RR {ms)
5 2 10" 2 x 10"
0 Has Fas
% 3
5 £ 1 = 1
3 13
a a
10 ®os L ® as
15 a L)
«10 4 8 E 2 o a1 a2 03 o o a1l a2 a3 a4

log{Frequency) Hz

VLFI RR-increments

TPl (ms’2/Hz) 17288
VLFI (ms*2Hz) 11.54
WVLFI (%) 868

LFI (ms*2/Hz) .15
BLFI (%) 2325
HFI (ms‘2Hz) 871

%HFI (%) 51.37

0 a1 02 03
Frequency (Hz)

Frequency (Hz)

04 as

*11 : 9 $55

9811 55

55 1

56569



Acknowledgments

Jean Claude Barthélemy
Mathieu Berger

Sébastien Celle

Florian Chouchou
David Hupin
Delphine Maudoux
Mathilde Monier
Lytissia Mouhli
Vincent Pichot
Marie Roux
Emilia Sforza

Maryse Victoire

Yanis Bouchou
Romane Gerey

Franck Vilcourt

Amandine Zellag



