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Paravertebral

Eye and other
cranio-facial
structures and

glands

Blood vessels*
Hair follicles*
Sweat glands*

.............................................. . Thoracic ViSGEFa

( o, VP — + ENS
ey + Abdominal viscera

Ol ORI OWOO0 ROkl

Pelvic
organs

I

t-ganglionic: NE _
Sweat glands: Ach.(znuscarinic R)
Kidney: DA

-
.

CN VI

CN IX

CN X

CN X

['—ﬁ\} Adrenal medulla

Pelvicnerve

Lacrimal and Palatine

/r’a glands

"

Submandibular and
sublingual glands

Lungs and respiratory fract

Gl tract, liver and pancreas

/4 Distal colon, rectum

\. Genitourinary tract



Anterior
cingulate
cortex

1
Hypothalamus Amygdala

Midbrain e Periaqueductal grey

arrington nucleus

1!. .ﬁ'_" ., _ PBN: visceral, nociceptive, and thermoreégulatory inputs from the spinal cord that project to the
) R AMac 8 B hypothalamus, afhygdala, and thalamus. Control of the G, respiratory, and CV functions

Pons . - ) .
Dorsal motor nucleus of the vagus BN micturition reflex; control of lower Gl and sexual function
5 ; -
oy ' / Nucleus of the solitary tract NTS: relay center for taste).visceral sensation, cardiac and baroreflex function, carotid chemoreflex
.f'--' § '-_':-.__ .-"F'-. i ‘. . . ope
[ gy 1 Noceusambiguus and pulmohary me;hanorece‘ptor reflex function, and GI motility,
vedulla \,@ E’“?L* T ET VLM (rostral/caudal): Iqaroreﬂfex, chemoreflex, and cardiopulmonary reflexes
g H‘i“‘fr’-\_\t I DMNV and NA: control*vagal putput to the heart, respiratory tract, ENS, liver, pancreas
LS S alldal rapne nuciel

RN: mediator of thermoregulation, pain, and respiration; vasoconstrictive responses to cold



Autonomic dysfunction in subjects at high risk for Parkinson’s
disease

J Neurol (2015) 262:2643-2652

- Katharina Miiller®® -

Nowazza l_ifpflt—.‘-.il:,art'ulwl‘z -
Christian Bormann®™ -
IMvarviela lifrg"'z

Andrea Pilotto®
Katharina Gauss™ - Isabel Wurster' = - J ok s rwe s Streffer® -

«

1A

_'Compa’reahd: Y _
iy a) Hea*‘_lth,y Controls . \\_ (n=50)
b) PD,patients &

+(n=113; 71 early, 42 advanced)
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Autonomic dysfunction in subjects at high risk for Parkinson’s

disease J Neurol (2015) 262:2643-2652

24 Dysfu ction

Sexual 4% \37\5% 49.3% 59.5%

f++Dysfunctioh : \
oH /. ' 0% 7.5%, 28.1% 28.5%
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Update of the MDS Research Criteria for Prodromal
Parkinson’s Disease

Sebastian Heinzel, PhD,"" Daniela Berg, MD, "® Thomas Gasser, MD,? Honglei Chen, MD, PhD,® Chun Yao, MSc,*
Ronald B. Postuma, MD, MSc,** and the MDS Task Force on the Definition of Parkinson’s Disease

MDS Research Criteria for Prodromal Parkinson’s Disease

Daniela Berg, MD,"* Ronald B. Postuma, MD, MSc,?* Charles H. Adler, MD, PhD,? Bastiaan R. Bloem, MD, PhD,*

Piu Chan, MD, PhD,® Bruno Dubois, MD, PhD,® Thomas Gasser, MD," Christopher G. Goetz, MD,” Glenda Halliday, PhD,®
Lawrence Joseph, PhD,® Anthony E. Lang, OC, MD, FRCPC,'® Inga Liepelt-Scarfone, PhD," Irene Litvan, MD,"!
Kenneth Marek, MD,'? José Obeso, MD, PhD,'® Woligang Oertel, MD,™ C. Warren Olanow, MD, FRCPC,'®
Werner Poswe, MD,'® Matthew Stern, MD,'” and Giinther Deuschl, MD®

Prodmomal markers PSG-proven RBD 130
Possible RBD (questionnaire) 2.8

7 Dopaminergic PET/SPECT clearly abnormal (eg, <65% 43.3
normal, 2 SDs below mean)
. Subthreshold parkinsonism (UPDRS-Il =3 excluding 9.6
. action tremor or MDS-UPDRS-IIl =6 excluding postural
. and action tremor)
or 3.5
o Abnormal quantitative motor testing

- OHactory loss 6.4
Constipation 2.5
Excessive daytime somnolence 2.7

Orthostatic hypotension (OH) — neurogenic OH 18.5
Symptomatic OH 3.2

e Erectile dysfunction 3.4 (in men)

. Urinary dysfunction 2.0
. > N



Prevalence and Burden of RESEARCH ARTICLE

Dysau-tﬂnﬂm IE,' in Ad va nEEd Autonomic Dysfunction in Parkinson’s Disease: A Prospective Cohort
Parkinson’s Disease Study

Aristide Merola, MD, PhD,'* Alberto R lo, MD,* . - . 2 pa - )
s 'C"rm:f':rj Comi, MD? ﬁﬁck:ul: R(Zlﬁi";&;j, Movement Disorders, Vol. 32, No. 5, 2017 Aristide Merola, MD, PhD (2, Alberto Romagnolo, MD,* Michela Rosso, MD," Ritika Suri, MD," Zoe Berndt, MD,"

, Simona Maule, MD,® Leonardo Lopiano, MD, PhD,? and Alberto J. Espay, MD, MSc &
Carlo Alberto Artusi, MD,~

Maurizio Zibetti, MD, PhD,?
Michele Lanotte, MD,i Andrew P. Duker, MD,] Simona
Maule, MD,*
Leonardo Lopiano, MD, PhD,* and
Alberto J. Espay, MD, M5¢!

4 v 1 > = 5 '. Autonomic Symptoms Worsaning ADL Deterioration OR {@5% Cl) PVale HRQoL Deteroration OR {#5% Cl) P Valua
(P=0.796). Adjusted analysis showed that dysautonomia
was independently associated with a threefold impairment in 5 ﬂiﬂﬂﬁ?ﬁ; ;gg;ﬂ;; g?ﬂ: 33;1 ;ﬁ {Hgﬁ?;gg: gg;g

' DR, 2.850; 95% CI, 1.044-10.326; P=0.042). =™ © . g 1070 1 | O T |
APLAADL (OR, 2.850; 3% Cl, 1.044-10.326; = 0.042). Ty cong) oma 1828 (07964202 0155 2540 (1006643 0049
There was a robust correlation between autonomic symp- Carfiovascutr doman 2340 1216067 0041 2516 (13429219 0011
toms (SCOPA-AUT) and quality-of-life impairment Thmonadsior donaih 2'151 [D.QEE-flIBBB} DID?B EIJEI" ”'545_8'”“ 1]'1]1]5
(P <0.001). The strongest correlation was for gastrointesti- ) g w, : e ' ' S '
nal (P <0.001), urinary/sexual (P = 0.01), and cardiovascu- Pupilomaor daman 2201 (04%-8.760) 02% 20 (0.945-3.201) 0147
lar (P =0.017) domains. —




Clinical Autonomic Research (2022) 32:455—-461
https://doi.org/10.1007/510286-022-00888-9

RESEARCH ARTICLE f—)
Check for
updates

Burden of caregiving for cardiovascular dysautonomia in Parkinson’s

disease

Claudia Ledda'? - Elisa Montanaro'!2 . Gabriele Imbalzano'2 - Aristide Merola® - llaria Bruno' -

Carlo Alberto Artusi'? - Maurizio Zibetti'? - Mario Giorgio Rizzone'? - Marco Bozzali'? - Gabriele Sobrero® -
Fabrizio Vallelonga® - Simona Maule® - Leonardo Lopiano'? - Alberto Romagnolo'2

>
o
O

[ ] L] [ ]
] " B
] 0 8 & & &
- L - L] = &
& @ "=
E = .,'l; - : E ; .
: H | |
=] - » ] » [ g ® . p=0.012 H . » . L]
L] o L a2 ] [ ]
P, 001
N | p= 0.005 ¥ " o w " - |I
] . B L] ™ L] @ ] ™
: » . " L - . » i . X . " &
] & L] L
H iy & a ., ** *1- 1
CASS ' N SE;EIP&-FIHT h-l::lrl ) I I PDO-39 st:nre )
. .



Introduction

Predictive role

Impact on
Qol/caregiver

OUTLINE



OUTLINE

02

Gastrointestinal

Main clinical features

Treatment



Submandibular gland

» Phasphorylated o-synuclein
present in postmortem tissus
from 28 of 28 patients with
Parkinson's disease’

= Phasphorylated a-synuclein
present in biopsy tissue fram
9 of 12 patients with
Parkinson's disease”

Oesophagus

* Phesphorylated a-synuclein in
upper oesophagus in 0 of 8 and
inlower oesophagusin 11 of
16 patients with Parkinson's
disease®

» Lewy bodies in lower

oesophagus in b of 6 patients

with Parkinson'’s disease and

3of & controls®

Stomach

» Phospharylated a-synucleinin
3 of 8 patientswith Parkinson’s
disease’

* Lewy bodies in 2 of 7 patients
with Parkinson's disease®

Appendix

* Appendiceal mucosa
had the most denss
w-synuclein expression in the
healthy enteric nervous
system; o-synuclein presentin
10 of 10 individuals without
Parkinson's disease’

Colon

« a-Synuclein in myenteric and
submucosal plexus in 10 of
10 patientswith Parkinson's
disease and 40 of 77 controls

« Phosphorylated a-synuclzin in
submucosal plexus in 21 of
29 patientswith Parkinson's
disease and 0 of 10 controls™

» a-Synuclein and
phosphorylated a-synuclzin
present in mucesa in 19 of
Z1 patientswith Parkinsan’s
diseass and 11 of 11 controls™

« a-Synuclein present in mucosa
ing of 9 patients with
Parkinson'sdisease and 0 of
23 controls”

» Phosphorylated a-synuclein
prasent in 11 of 13 individuals
without Parkinson's disease with
a possible increase with age?




ayspnagia

LOWER TRACT L & N\

* Stool transit time.is prolonged due to 5bnomqal intrinsic (ENS) and extrinsic (vagal) innervation

e PDandDLB: early%ﬁteric sympathetic denervation with aSyn pathology along the entire Gl tract
SA: neurodeged?eration of brainstem nuclei (including the dorsal motor nucleus of the vagus)

. and the intermediolateral cell column in the*spinal cord

>




: \ . The vascular
Oesophagus: system:
1. Aperistalsis 1. Postprandial
2. Uncoordinated hypotension

contractions 2. Postprandial
fluctuations in blood
glucose

| Stomach:
1. Delayed or
accelerated gastric
emptying time
2. Reduced
postprandial

| accommodation

Colon:

1. Hypomotility or
hypermotility in
diabetes

2. Delayed colonic
transit time in

| Parkinson's disease

[ Small intestine:
1. Prolonged transit

" Anorectum:

time
Almost all a syn pts % 2. Increased 1. Anal sphincter
prevalence of bacterial dysfunction
Delayed gastrlc emptyi ng-) nausea, overgrowth » 2. Rectal
3. Unpredictable i‘l?’pOSE‘r‘lSlllVl‘l}l’ in
early satiety, abdominal' d|sten5|on | absorption of medicine | | diabetes
F b - = \P\. >

Constlrr)jtlon "
Single most common autdnomlc symptom 90% in PD,80% in MSA; Pre-motor PD, DLB, MSA

Colonif volvulus, intestinal pseudo-obstruction, megacolon,*fecal impaction, overflow diarrhea
5 -




Treatment of autonomic dysfunction in Parkinson disease and
other synucleinopathies

Mov Disord. 2018 March ; 33(3): 372-390.
Jose-Alberto Palma, MD, PhD and Horacio Kaufmann, MD

Sialbrrhea/bro\oling:" ' S

- Oralfglyeopyrrolate (very short term)\'l\pratropium bromide (investigational)
- Botulinum toxmjmjectlons into the sallvary glands

- Amltrlptylme rinses? “




Treatment of autonomic dysfunction in Parkinson disease and

other synucleinopathies Mov Disord. 2018 March ;

Jose-Alberto Palma, MD, PhD and Horacio Kaufmann, MD

- Low-fat diet W|:d\imall frequent meals.

!0.

and liquid nutrients

A




- cisaprid|
. . y
- muscarinic/agonists

.4 - Ach-esterase inhibitors

xand tegaserod 2> NO
' - mosapride/prucalopride?” |

—

Entenc nanvous systam

Dogaminargic B

i Jormperidons
e Maboc ko peamide
Dopaming F Lavosuipinda
DpAMiIne Wl
P

Dy receplon MNieotinic
L | ACh recapior
o ik — - B-HT4
/ receptor
5-HT3 i AR
A resiebor ACH

Cholinergic Cisapride Sanoionin
FeEuron Metockapramed e

Tegasand
Wosapride ‘
AChoE

ACh L3 Pyridestigmine
Muscarini
ACH recepio

Sercionin AlosEtran

= Activation

Inkwhitsnn Bathanechol

= Biaakdosmid
rauptaka

Enterocyls

- Endoscopic pyloric‘botulinum toxin?
+ STN-DBS?




macfogol; lactulose)
JATEHYDRATION

- Stimulant-laxative (senna)?

- Chloride channel attivators (lubiprostone)

+ ADE

movements

1
Fermanted milk products with probiotics™

Bulk laxatives (e.g.,

Osmotic laxatives (e.g., PEG")

i

Chloride channel | .

[ aclivators* | ffno fmprovemeant
I consider adding

Improvement?

YES

Success

| - Serotonin agonists (mosapride)
"~ Ghrelin receptor agonist (ongoing trials)
- Anal sphincter botulinum toxin in dyssynergic

defecation

Decreased frequency of bowel

Lifestyle and dietary modifications

Fruits, vegetables, extra virgin olive oil,
adequate hydration, physical activity

psyllium®)

| Stimulant laxatives (e.g., bysacodil) |

Mosapride or prucalopride

improvement?
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cerebral cortex

basal ganglia

s'(l;ﬂ:l frontal caudate nucleus Zl{dopaminergic)

Al10: VTA(dopaminergic)
A9: SNC (dopaminergic)

Ch4: NBM PVN .'
(cholinergic) MPOA'

_Aﬁ: LC (noradrenergic

Ch5,6: DLTN/PBN (glutamergic) dorsal vagal motor
(cholinergic) nuclei (cholinergic)
L to the bowel

el BN\ e A T=Ie =AM =To Mo Ik e T ol (o] a ke S aTe pontine nuclei
c c > C C |
o % : ) . PhacRosd @3 IML (x-adrenergic) ]
peripheral genitourinary autonomic pathways o theinternal
: v R sphincter

nd basal gangliadysfunction i m" e
AM\gasalEanel EREfAncHn — 9 I g
(+ Oufnucleus degeneration in MSA) e

- & ‘ - | S2:4 Ld
* Poor management/of bladder dysfunction ean / .

inctease the risk of urosepsis and death ’ spinal cord

V.




- Extremely frequent in MSA (70-80%)
- Less fréduent in D/DLB (40%)

- Difficulty in initiating urination (40% PD‘/'D|:I%q
- Poor stream’(70% (m ) and 81%) :

- Straining (28% and 515%) '

Urological dysfunction in synucleinopathies: epidemiology,
pathophysiology and management
Clin Auton Res (2018) 28:83-101

Ryuji Sakakibara' © - Fuyuki Tateno' - Tatsuya Yamamoto® -

Tomoyuki Uchiyama® - Tomonori Yamanishi®

MeDonald C, Winge K, Burn DJ. T ower uninary tract symptoms in Parkinson's disease:
Prevalence, aetiology and management. Parkinsonism & related disorders. 2017; 35:8-16.
[PubMed: 27865667]

Sakakibara B, Ito T, Uchiyama T, et al. Lower urinary tract fimetion in dementia of Lewy body
type. Journal of neurology, neurcsurgery, and psychiatry. 2005; 76(5):729-732.

Tateno F, Sakakibara B, Ogata T, et al. Lower urinary tract function in dementia with Lewy bodies
(DLB). Movement disorders - official journal of the Movement Disorder Society. 2015; 30(3):
411-415. [PubMed: 25356960]

Ogawa T, Sakakibara R, Kxmo 5, Ishizuka O, Kitta T, Yoshimmura N_ Prevalence and freatment of
LUTS in patients with Parkinson disease or multiple system atrophy. Nat Rev Urol. 2017; 14(2):
79-89. [PubMed: 27958390]

nd 73% MSA)

-

- ngh'post-vmd re5|dual volume (10% and 70%)

>~



Urological dysfunction in synucleinopathies: epidemiology,
pathophysiology and management
Clin Auton Res (2018) 28:83-101

Ryuji Sakakibara' © - Fuyuki Tateno' - Tatsuya Yamamoto® -
Tomoyuki Uchiyama® - Tomonori Yamanishi®

[ Cerebral Cortex

clu Z_\ Glu A o
Indirect Direct
Pathway Pathway

A(D2)  DADI

« More wides'preja}d central degeneration; in&luding Onuf nucleus

* Widemange of urodv;n,amlc abnormalities (c\h}mgmg with progressi

* Bladder overactivity + open bladder neck + uninhibited external sphincter reIaxat|on +
bladder underactlvfty + detrusor-sphincter dyssynergla — Urge-incontinence + high PVR




Pelvic nerve

(cholinergic)

Detrusor muscle /7 Bladder

|

M3 receptor

| =4 b3 receptor
Fe
ypogastric nerve

(noradrenergic)

NE

y E=———— a1 receplor

Urethra

Pudendal nerve

(somatic) ; 1 External urethral

J o'y [ - sphincter

L ¢ . v o

8 4 - Ach
A Urogenital
diaphragm

Nicotinic
receplor

BB—a‘drefn_,er'gic agbnisf% f\/lirabegrdh —\
Detrtjé'r r'elaxation\HQ > bladder capacity’
Retention, abdominal’pain, hypertensian

- Intramural botulinum toxin
|- Sacral neuromodulation
*|- STN-DBS?

4

Ve




Treatment Recommended dosing regimen Adverse events Receptor selectivity | CNS penetration
Anticholinergic agents
. 3 ) Constipation, dry mouth, urinary - ]
Darifenacin | 7.5 or 15 mp/day retention M; selective Low
: 20 mg twice a day Constipation, dry mouth, dry eyes, r : )
Trospium 60 mg/day (extended release form) headache, urmary retenfion Nom-sclective Low
Solifenacin | 5 or 10 me/day Constipation, dry mouth, blurred vision, |\, ang M, selective | Moderate
nausea, dyspepsia, unnary retention
5 mg up to 4 times/day
P 330 mg/day (extended release form) | Constipation, drv mouth, blurred vision, .
Oxybutinin 3 pumps once a day (gel) nausea, dyspepsia, unnary retention M; and M, selective | Moderate
1 patch every 3-4 days (patch)
: Constipation, dry mouth, dyspepsia,
7 .
. 2 mp twice a dﬂj . S : h T .
Tolterodine 2 or 4 mg/day (long acting form) dlzzm_f:ss,hlunj. V15101, UTNATLY Non-selective Moderate
retention
Constipation, dry mouth, d} spepsia,
Fesoterodine | 4 or 8 mg dizziness, blurmy vision, urinary Non-selective Moderate
retention
B radrenergic agonists
Hypertension, irrﬂgular heart rate,
Mirabegron 25 or 50 mg/day abdominal or pelvic pain, worsening Bs-selective Low

dyskinesias m PD (one case report)

A .




AIpha adrenergl ‘

/

" Tamsu/05/

blockers | +
Silodosin (OH. !11)

Scarcefbenefit (no, detion on bladder

underactivity)

vy

A

N

Urinary urgency and frequency

v
¥

Post-void residual (PVR) volume

|
i

Is PVR volume less than 100 ml ?

[ ..
NO YES
| -

Clean intermittent
self-catheterization
or - .
Intraurethral prosthesis (women)* Migrabegron or
' ‘ Anticholinergics or
»  Botulinum toxin |
In all cases : T -
consider adding Improvement?

Reassess '|
|

NO YES

Success




. V\fomen;éportin@vagihal dryness, deereas%d
libido; and difficulties reaching orgasm: :
D/MSA: up tcz- 75% 2 '

vy |




p

maintaining erection .
" Sildenafil >short-halfslife (4 hs); 30-60 min
e/~ recommend hot.to stand




* . Pehile pros’thege:' :
o _' \ \\
3 . = Ny .
. Fer'fle: very limited treatment = vaginal lubrication,

-

hopmonal therapy/ psychotherapy

-
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Cardiovascular dysautonomia in Parkinson Disease: From
pathophysiology to pathogenesis

Neurobiol Dis. 2012 June ; 46(3): 572-580.
Samay Jain, MD, MS'! and David S. Goldstein, MD, PhD-2

Arterial Baroreflex
Failure

) ) Fatigue
Cardiac noradrenergic Orthostatic intolerance
denervation Exercise intolerance

Extra-cardiac noradrenergic

denervation



The arterial baroreflex

Functional organization and involvement in neurologic disease

Eduardo E. Benarroch —

—— Norepinephrine

Fissioie ot tha Carotld sinus

solitary tract

/ ; Y= Baroreceptors
~
# ge —
Nucleus
ambiguus AomL arch

f ><

Rostral .~
ventrolateral |

Arginine
medulla

vasopressin

\
} Arterial
—, Cardiac — blood
Preganglionic Caldm e pressure . . .
sympathetic \w L 4 Post-ganglionic degeneration:
neurons
_ | PD-OH
‘ - — =aripheral
53’”“"‘“'@““ I 0 Skeletal muscle
ganglion and splanchnic PAF

vessels



Cardiac noradrenergic
denervation

Extra-cardiac noradrenergic
Denervation: , NE release

Test

Plasma NE, E
Supine
Standing

[
[

Adapted from Rafanelli M et al, Handb Clin Neurol. 2019;167:123-137




Treatment of autonomic dysfunction in Parkinson disease and

other synucleinopathies /o 2018 March - 33(3)- 372-390.

Jose-Alberto Palma, MD, PhD and Horacio Kaufmann, MD

= Activation Pyndostigmine Blood vessel
Droxidopa  Non-neuronal

Q0 lissues ‘-r‘_ )
o >

strategies are commonly used: a) Expanding mtravascular volume with fludrocortisone. and

b) Increasing peripheral vascular resistance with midodrine, droxidopa or norepinephrine

reuplake

transporter (NET) inhibitors. Selection of one or the others or both depends on the specific

ACho . 44400

. . . MNE reuptake :
features and needs of each patient as well as the degree of penpheral sympathetic inhibitors
denervation. Ta=—h, . I
> NE NET = s L

e o® q yal-adrenergic
ACh ) U = regeptor

Nicotinic ACh
Preganghonic receptor
sympathetic o O

neuron Sympathetic ganglion O Q

That peripheral sympathetic neurons are affected in LB disorders but spared in MSA 1s an

Sympathetic terminal A

important difference when planning therapeutic strategies for nOH. In healthy subjects, NET
inhibitors have little effect on BP. This 1s because the peripheral effects of NET inhibitors on

the sympathetic neurovascular junction enhancing noradrenergic vasoconstriction are

Peripheral sympathetic Fludrocortisone

CNS OO BTy Neurovascular junction  (volume expansion)
e SS 2

counteracted by the increase in CNS norepinephrine simulating central as-receptors thus
reducing central sympathetic outflow. In patients with MSA, however, only the peripheral : Low P lasma NE
vasoconstriction is apparent. Preliminary studies show that atomoxetine. a short acting NET - midodrine

— droxidopa

.

inhibitor, increases BP in patients with nOH according to their supine plasma

norepinephrine levels. The gher the norepinephrine levels the greater the pressor effect and

symptomatic improvement after atomoxetine.%> Conversely, lower supine plasma

Normal plasma NE
— atomoxetine

norepinephrine levels appear to predict a greater symptomatic and pressor response to

droxidopa. an oral norepinephrine synthetic precursor.% These responses can be explained

by denervation supersensitivity of adrenergic receptors.®> Thus, patients with low plasma - am preloxeti ne

.4 . <



Clinical Autonomic Research (2021) 31:699-711 Clinical Autonomic Research
https://doi.org/10.1007/510286-021-00827-0 https://doi.org/10.1007/510286-024-01051-2

RESEARCH ARTICLE RESEARCH ARTICLE ) ) ]
Published online: 19 September 2024

Safety and efficacy of ampreloxetine in symptomatic neurogenic Atomoxetine on neurogenic orthostatic hypotension: a randomized,

orthostatic hypotension: a phase 2 trial double-blind, placebo-controlled crossover trial

Horacio Kaufmann'® - Ross Vickery? - Whedy Wang? - Jitendra Kanodia®- Cyndya A. Shibao® - Naome Mwesigwa' - Patricio Millar Vernetti? - Annet Kirabo' - Bonnie Black - Tan Ding' - Jose Martinez? -
Lucy Norcliffe-Kaufmann® - Brett Haumann® - Italo Biaggioni® Jose-Alberto Palma? - Italo Biaggioni' - Horacio Kaufmann? . Cyndya A. Shibao'

e _ - | ” L N Results A total of 68 patients were screened, 40 were randomized, and 37 completed the study. We found no differences
299 mmHg (7.6-32.3); P=00112]. Part C: Symptoms of dizziness/lightheadedness improved 3.1 +3.0 points from baseline inthe OHQ composite score between atomoxetine and placebo at 2 weeks (0.3 + 1.7 versus 0.4+ 1.5; P=0.806) and 4

and standing systolic lood pressure ncreased 11.+ 12 g After 4 weeks of withdrawel,symptoms retured 0 prefeat- eeks (0.6+2.4 versus 0.5+ 1.6; P=0.251). There were no differences ither n the OHSA scores at 2 weeks (319

ment levels. The effect of ampreloxetine on supine blood pressure was minimal throughout treatment duration, versus 4+ 2.1; P=0.062) and at 4 weeks (3+2.2 versus 3+2.0; P=1.000) or in the OH daily activity scores (OHDAS) at
[l o- sl gl 4 " Dt L\ — ' S T T o' 2weeks (443.0versus 5+3.1, P=0.102) and 4 weeks (4 +3.0 versus 4 +2.7, P=0.095). Atomoxetine was well-tolerated.
: z N 4 . <l Conclusions While previous evidence suggested that acute doses of atomoxetine might be efficacious in treating nOH; results
_— N ™\ of this clinical trial indicated that it was not superior to placebo to ameliorate symptoms of nOH.
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Levodopa-induced orthostatic hypotension in parkinsonism:

A red flag of autonomic failure Eur J Neurol. 2024;31:16061.
https://doi.org/10.1111/ene. 160461
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Results: Basal supine blood pressure (BP) and heart rate (HR) decreased after LD. During
post-LD HUTT, BP drop and HR increase were significantly greater than at pre-LD HUTT.
Thirty-eight percent of patients had OH at post-LD HUTT compared to 22% of patients
presenting OH at pre-LD HUTT (p<0.001). Risk factors for LD-induced/worsened OH
were pre-LD OH (odds ratio [OR] =36, 95% confidence interval [Cl] = 10-131), absence of
overshoot at Valsalva maneuver (OR=9, 95% Cl=4-20), and pathological Valsalva ratio
(OR=6, 95% Cl=2-15).

Conclusions: LD administration caused/worsened hypotension in both supine and or-
thostatic conditions. Patients with cardiovascular autonomic failure had a higher risk of
developing LD-induced OH. In clinical practice, LD-induced OH could represent a red flag

for cardiovascular autonomic failure.
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Exploring Cardiovascular Autonomic
Function before and after Chronic Deep
Brain Stimulation in Parkinson’s Disease

Hlaria Cani, MD,** () Giulia Giannini, MD, PhD,“ Pietro Guaraldi MD, PhD? Giorgio Barletta, MSc,"* Luisa Sambati, MD, PhD,*
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Results: CRT results and occurrence of neurogenic orthostatic hypotension (OH) did not differ between pre- and
post-DBS studies in med-OFF condition. After levodopa intake, the BP decrease during HUTT was significantly
greater compared to med-OFF, both at pre-DBS and post-DBS evaluation. Levodopa-induced OH was
documented in 25% and 5% of patients in pre-DBS/med-ON and post-DBS/med-ON study.
Conclusion: Chronic stimulation did not influence cardiovascular responses, while levodopa exerts a relevant
hypotensive effect. The proportion of patients presenting levodopa-induced OH decreases after STN-DBS surgery.
@™ x . ! E

45 From this perspective, STN-DBS surgery may have a positive
influence on cardiovascular autonomic functions. This improve-
ment is likely attributed to the indirect reduction of dopaminer-

v gic therapy post-DBS. The detection of OH, by itself, should

"4

not necessarily be a contraindication for STN-DBS surgery,
indeed STN-DBS can be an additional option in patients with
.4 LD-induced OH.
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Heart rate variability and autonomic nervous system imbalance: Potential
biomarkers and detectable hallmarks of aging and inflammaging

Fabiola Olivieri *, Leonardo Biscetti , Lorenzo Pimpini ¢, Giuseppe Pelliccioni °,
Jacopo Sabbatinelli
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Disturbance The most cutting-edge issue in the research on aging is the quest for biomarkers that transcend molecular and

cellular domains to encompass organismal-level implications. We recently hypothesized the role of Autonomic

Nervous System (ANS) imbalance in this context. Studies on ANS functions during aging highlizhted an

Altered Mechanical imbalance towards heightened sympathetic nervous system (SNS) activity, instigating a proinflammatory milieu,
Properties . . . ) - R .
and attenuated parasympathetic nervous system (PNS) function, which exerts anti-inflammatory effects via the

cholinergic anti-inflammatory pathway (CAP) and suppression of the hypothalamic-pituitary-adrenal (HPA) axis.

Splicin This scenario strongly suggests that ANS imbalance can fuel inflammaging, now recognized as one of the most

L pmi relevant risk factors for age-related disease development. Recent recommendations have increasingly highlighted
the need for actionable strategies to improve the quality of life for older adults by identifying biomarkers that can

Derequlated . ) _ . e e ae . . ) T .
nutrient-sensing be easily measured, even in asymptomatic individuals. We advocate for considering ANS imbalance as a
biomarker of aging and inflammaging. Measures of ANS imbalance, such as heart rate variability (HRV), are
4 I relatively affordable, non-invasive, and cost-effective, making this hallmark easily diagnosable. HRV gains

renewed significance within the aging research landscape, offering a tangible link between pathophysiological
. perturbations and age-related health outcomes.
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Future directions and innovation
ORIGINAL RESEARCH  J Am Heart Assoc. 2021;10:e018979.

Local Passive Heat for the Treatment of
Hypertension in Autonomic Failure
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Future directions and mnovatlon

Implanted System for Orthostatic
Hypotension in Multiple-System Atrophy

Jordan W. Squair, Ph.D., Maxime Berney, M.D., Mayte Castro Jimenez, M.D.,
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N Engl | Med 2022:386:1339-44.
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