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Cardiovascular'dysautonomia'

•  MIBG%enigma%

•  Orthosta=c%
hypotension%/%supine%or%
nocturnal%hypertension%

•  Reduced%heart%rate%
variability%

•  QT%and%cardiac%events%

Novel&es,)therapeu&c)
challenges)
)
)
)
)
...more)ques&ons)than)
answers)



 (Miyamoto T, et al., Neurology 2006) 

MIBG7SPECT'
Reduced postsynaptic noradrenergic uptake 



MIBG7SPECT%
Reduced%postsynap=c%noradrenergic%cardiac%uptake%

%
•  Beyond%any%propaga=on%route%proposed%by%
Braak%et%al.%
– Another%star=ng%point%of%disease%process?%
– Secondary%to%Wallerian%breakdown?%

•  PD%specific?%
•  Clinical%consequences?%

– No%overhoo=ng%in%phase%IV%of%Valsalva?%
– No%accelera=on%in%case%of%vital%danger???%



MIBG7SPECT%
%MetaVanalysis%

%
•  1.972%pts,%among%
them%1.076%PD%
pts.%%

•  Sensi=vity%for%PD%
88%%%

•  Specificity%for%PD%
85%%%%
(when%discrimina=ng%between%PD%%%%%%%%%%

&%other%Parkinsonism)%%

%%%%%
(Treglia)G,)et)al.,)Clin)Auton)Res)2012;))
Fröhlich)I,)et)al.,)Neurol)Sci)2010))



MIBG7SPECT'
Chronotopic''insufficiency'as'consequence?'

'

Cardiac%stress%test:%maximal%heart%frequency%of%“only”%143/min%:%
Predic=on%of%PD%ader%4%yrs.:%sensi=vity%%83%%and%specificity%%62%%



•  Def:%%Symptoma=c%BP%decrease%ader%arising%&%standing%%3%‘%%
–  systolic%≥20%mm%HG%%
–  diastolic%≥%10%mm%HG%

•  Pilot'study%with%35%PDVpts.%%%%
21%(60%%)%early%OH%in%premotor%phase%
%

•  Five'prospec8ve'studies'with%24V111%PD%pts.%
%%%%%%25V50%%OH%

•  Symptoms:%Dizziness,%headache,%s=ffness%of%the%neck,%(pre)V
syncope%

•  No%rela=on%with%striatal%DAVUptake%
)))
)(Goldstein,)et)al.,)Clin)Autonom)Res)2006;)Oh)YS,)et)al.,)Neurol)Sc)2013;)Espay)AJ,)et)al.,)Lancet)Neurol)2016)))

'

Orthosta8c'hypotension'



   

Paradoxon'
Orthosta8c'hypotension'and'supine'''''''''''''''''''''''
hypertension%

(Espay)AJ,))et)al.,)Lancet)Neurol)2016))



  

Paradoxon'
Orthosta8c'hypotension'and'supine'''''''''''''''''''''''
hypertension%

(Sharabi)Y,)et)al.,)J)Neurol)Sci)2011))



'

What'and'when'to'treat?'
Orthosta8c'hypotension'

•  ShortVterm%risk%for:%%
•  falls%
•  cogni=ve%impairment%
•  well%explored%
•  not%all%pa=ents%are%

symptoma=c%

)))
))

'
Supine'hypertension''
'

•  LongVterm%risk%for:%
•  stroke%
•  myocardial%infarc=on%
•  extrapola=on%from%
general%popula=on%%

(Espay)AJ,)et)al.,)Lancet)Neurol)2016))
))



'

What'and'when'to'treat?'
Orthosta8c'hypotension'

'
Supine'hypertension''
'

(Espay)AJ,)et)al.,)Lancet)Neurol)2016))
))

UNKNOWN: 
 
•  Is there  a safe degree  of supine  hypertension 

when  treating  orthostatic  hypotension ? 

•  Is nocturnal  antihypertensive  t herapy 
efficient? 



Dose7dependent'effect'

'

Orthosta8c'hypotension%
Midodrine:''alpha'17Agonist'

(Neurology)1998))



'

Orthosta8c'hypotension%
no%evidenceVbased%therapy'

15%



'

Orthosta8c'hypotension%
expert%opinion'

(Espay)AJ,)et)al.,)Lancet)Neurol)2016))



'

Supine'hypertension%
expert%opinion'

(Espay)AJ,)et)al.,)Lancet)Neurol)2016))
%



Reduced'heart'rate'variability'

(Mov)Disord)2011;)Sleep)2010))



Analysis'of'frequency'domain'
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LF%:%Low%frequency,%mainly%sympathe8c'influences%:%%
0.04V0.15%Hz%

LF HF VLF 

%%HF%:%High%frequency,%mainly%parasympathe8c'influences%:%%
%%0.15V0.40%Hz%

%VLF%:%Ultra%Low%Frequency%:%0.003V0.04%Hz%
%





Reduced'heart'rate'variability'

•  Concerns%mostly,%but%not%exclusively%sympathe=c%
influence%(reduced)%

•  PD%pts.:%day=me,%NREM%sleep,%REM%sleep%
•  RBD%pts.%
•  Cause(s)?%

–  Postganglionic%noradrenergic%denerva=on%
–  Central%and%peripheral%noradrenaline%deficiency%(locus%coeuruleus,%

sympathe=c%ganglia)%
–  Vagal%dysfunc=on%

•  No%data%on%secondary%cardiac%(dys)func=on%



Prolonga8on'of'QT7Interval'
disease'effect'

•  PD%pts.:%418%+/V%14%ms%%
%%%Controls:%403%+/V%18%ms%%

•  No%rela=onship%with%levodopa%treatment%

•  Pts.%Hoehn%&%Yahr%%II:%410%+/V%12%ms%%
•  Pts.%Hoehn%&%Yahr%III:%424%+/V%12%ms%
%%%%

(Oka)et)al,)Eur)Neurol)1997))



Prolonga8on'of'QT7Interval'
medica8on'effect'

•  506%PD%pts.;%%disease%dura=on%11.2±6.5%yrs.%
•  Medica=ons%with%poten=al%QT%prolonga=on%%

–  citalopram,%escitalopram,%venlafaxine,%sertraline,%
domperidone,%amantadine,%solifenacin%%

•  Cardiac'events'in'24'pa8ents'(4.7%)''
–  15%dysautonomia%%
–  4%%history%of%heart%disease%%
–  8%one%or%more%drugs%with%a%poten=al%cardiac%adverse%
effect%%

•  Triggering%effect%significant%for:%age,%disease%
dura=on,%dysautonomia,%PD%demen=a%(p<0.05)%
(Heranval)A,)et)al.,)Rev)Neurol)2016))



Domperidone'&'cardiac'events''
•  Ventricular'tachyarrhythmia'
and'sudden'cardiac'death'with'domperidone'use'
in'Parkinson's'disease.'

•  214. 962%PD%pts.%&%886 581%personVyears%%
•  2907%cases%of%VT/SCD%%
•  22%%increase%with%domperidone;%risk%=%non%significant%%
•  PreVexis=ng%cardiovascular%disease;%risk%=%significant%%
%%%%(RR%1.38)%%
)))))))
)()Renoux)C,)et)al.,)Br)J)Clin)Pharmacol,)2016))



'

Gastrointes8nal'dysautonomia'

(Pfeiffer))RF,)Lancet)Neurol)2003))

•  Why'and'when'
involvement?'

•  Dysphagia%
•  Cons=pa=on%

–  Risk%factor%
–  Different%types%
–  Treatment%

Again)more)ques&ons)
than)answers)



Cons8pa8on:'risk'factor'for'PD?''

Honolulu%Heart%Study%
%%%%>%6,000%men%between%
51V%75%yrs.%%

%%%%risk%for%later%PD:%
%%%%≥%4X%increased%in%men%
with%<%1%stool/d%

)
)

%%%

AbboZ)RD,)et)al.,)Neurology)2001)and)Mov)Disord)2007;)Gao)X,)et)al.,)Am)J)Epidemiol)
2011))
%



Braak’s'postulate:'
Enteric'nervous'system:''

'='entry'point'

retrograde%axonal%
transport%%of%%
«%pathogenic%%agent%»%
to%motor%nucleus%of%
vagal%nerve?%

(Braak)H,)del)Tredici)K,)Neurology)2008))
12/10/16% 27%N.D.%Trier%2014%%



Vagotomy…protec8ve'against'PD?'
mice'

•  Hemivagotomy%prevents%αVsynuclein%accumula=on%
in%the%ipsilateral%dorsal%motor%vagus%(DMV)%

A^er'gastric'exposure'to'rotenone,'a'potent'environmental'toxin''

(Pan]Montojo)F,)et)al.,)Sci)Rep)2012))

Non%
vagot.%

Vagot.%



Vagotomy…protec8ve'against'PD?'
humans'

Yes,%when%truncal%
(both%vagal%trunks)%%
%
%
No,%when%
superselec=ve%(only%
nerves%supplying%
fundus%and%body%of%
the%stomach%)%

(Svensson)E,)Ann)Neurol)2015))



Road'closed:'what'does'it'mean?'

•  Cu`ng'the'vagal'highway'blocks'one'point'
of'entry'for'prion7like'alpha7synuclein%

•  Other'propaga8on'routes?'

•  Entry'point:''
stomach,'colon'
or'...appendix?'
(Appendectomy'protec8ve'='
not'proven)'

•  To'look'at'the'colon?'

(Kaufmann)H,)Ann)Neurol)2015;))Marras)C,)et)al.,)Mov)Disord)2016;)Mendes)A,)et)al.,)
Mov)Disord)2015;)Svensson)E,)et)al.,)Mov)Disord)2016)))



Colon%as%entry%point%:%a%twoVpart%saga%
%%%%%%%1.'Submucosa'

√%already%present%in%presymptoma=c%cases%
'
(Shannon)KM),)et)al.,)Mov)Disord)2012a)and)b;)Forsyth)CB,)et)al.,)PLoS)One)
2011;)Kelly)LB,)et)al.,)Mov)Disord)2014))

%



Colon%as%entry%point%:%a%twoVpart%saga%
%%%%%%%1.'Submucosa'

(PLoS)One)2010))

Analysis%of%the%ENS%by%rou=ne%colonoscopy%
biopsies%is%a%useful%tool%for%preVmortem%
neuropathological%diagnosis%of%PD%



(Baumuratov)A,)Antony)P,)et)al.,)Sci)Rep)2016))
Mitochondria'count'in'ganglion' Changes'in'numbers'and'volume'in'

lea)colon'

Ex vivo study on mitochondria in enteric neurons of PD pts. at 
early stage%

Colon%as%entry%point%:%a%twoVpart%saga%

%%%%%%%1.'Submucosa'



%%%Colon%as%entry%point%:%a%twoVpart%saga%

%%%%%%%1.'Submucosa'
Morphometric'mitochondrial'changes'in'enteric'

neurons%

•  In'le^'colon:'increase%in%mitochondrial%mass,%but%
yet%unchanged%ganglia%volumes%%

→%mitochondrial%compensa=on?%

•  In'right'colon:%reduced%ganglia%volumes%

→%mitochondrial%compensa=on%already%failed?%%

(Baumuratov)A,)Antony)P,)et)al,)Sci)Rep)2016))
%



Colon%as%entry%point%:%a%twoVpart%saga%
%%%%%%%2.'Mucosa'

•  Differerent%cohorts%
•  Different%staining%

methods%
•  Separa=on%

–  total%α%syn%
–  phosphorylated%α%

syn%
•  Discussion%

–  Pos|ransla=onal%
modifica=ons%of%α%
syn%inducing%PD?%

–  Transitory%
phenomenon%
(«Tornado»)?%

(Visanji)NP,)et)al.,)Neurology)2015;)Xiang)W,)et)al.,)Mol)Neurodegener)2015;)Chung)SJ,)et)al.,)Mov)Disord)
2016;)Antunes)L,)et)al.,)Mov)Disord)2016))

No)Difference)between)PD)
and)controls)!!!)



Cons8pa8on%
two%types%

!  Increase%of%transit%
=me%

%%%%%%%%%%%%%%%«slow)transit)
consfpafon»)
%
!  Distal%outlet%

obstruc=on%
%%%%%%%%%%%%%«consfpafon)by)
outlet)obstrucfon»)



Treatment'of'cons8pa8on%
%

•  Stop%an=cholinergics%
•  Ballast%substances%
•  Osmo=c%ac=ve%substance%

–  Lactulose,%Sorbitol%%
•  Macrogol%(Movicol®)%with%

sufficient%fluids%
•  Other%laxa=ves%
•  Enema%

•  Procine=cs%
–  Cisapride:%short%term%effect,%

no%more%on%the%market%
–  Erythromycine%iv.%

•  Cave:%Interac=ons%and%
Torsade%de%pointes%

•  (Hemicolectomie)%

•  (Botulinum%toxin%if%%«outlet%
obstruc=on»)%

(modified,)according)to)Jost)WH,)2005;)Berthet)S)et)al,)Visc)Surg))2010))



Treatment'of'cons8pa8on%
%

(Zangaglia)R,)et)al.,)Mov)Disord)2007))

Iso-osmotic Macrogol-electrolyte solution,  
2x/d in 250 ml H2O 
 
Long-term effect and good tolerance 





Paraly8c'Ileus''2009'

Treatment'with'Erythromycin'iv.'
(Barboza)JL,)et)al.,)Expert)Opin)Pharmacother)2016))



2011'



%
%

•  Test%with%blue%
methylen%

•  Video%fibroscopy%
•  Thickening%of%fluids%

–  (Nu=lis®)%
– Mush%food%

•  PEG?++%

))))))(Flow)chart)by)Pfeifer)RF,)Lancet)Neurol)2003))

'

Dysphagia'

Has)just)been)presented''



•  Retrospec=v%study%%
•  n%=%201%
•  30VdaysVMortality:%20%%
•  Mean%survival%=me:%123%
days%

•  PD%pts.%:%233%days%

'

Dysphagia'
Indica8on'of'percutaneous'endoscopic'Gastrostomy'

(PEG)?'

(Malmgren)A,)et)al.,)Food)Nutr)Res)2011))



Take%home%messages%

•  Cardiovascular%S.:%early%&%late%involvement%
•  MIBGVSPECT%findings:%mysterious%(outside%of%
Braak%routes)%

•  Therapeu=c%dilemma:%to%treat%diurnal%
orthosta=c%hypotension%and/or%nocturnal%
supine%hypertension%

•  Midodrine:%efficient%
•  !!:%QT%prolonga=on%(disease%and%treatment)%



Take%home%messages%

•  GIT:%early%and%late%involvement%
•  LB%/α%syn%in%submucosa,%but%not%in%mucosa%

– Transitory%phenomenon%(“Tornado”?)%

•  GIT%=%one%(among%others)%entry%or%star=ng%
points?%

•  Cons=pa=on:%even%a%risk%factor%
•  Dysphagia%and%(rarely)%paraly=c%ileus:%late%
symptoms%



Take%home%messages%

•  GIT:%early%and%late%involvement%
•  LB%/α%syn%in%submucosa,%but%not%in%mucosa%

– Transitory%phenomenon%(“Tornado”?)%

•  GIT%=%one%(among%others)%entry%or%star=ng%
points?%

•  Cons=pa=on:%early%and%late%symptom%
•  Dysphagia%and%(rarely)%paraly=c%ileus:%late%
symptoms%

Gap%between%knowledge%and%clinical%
applicability%

More%controlled%studies%urgently%
needed%



Thank'you' •  CHL:%L%Longhino,%G%Hipp,%V%
Pieri,%J%Weber%%

•  LCSB:%P%Antony,%R%Balling,%A%
Baumuratov,%M%BuÄni,%M%
Ostaszewski%%

•  IBBL:%L%Antunes,%S%Frasquilho%
•  LIH:%N%Sauvageot,%M%Vaillant%
•  Rush%University:%%CG%Goetz,%K%
Shannon%

•  and%many%more%


