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Treatment-‐resistent	  advanced	  PD	  	  

•  Duodopa	  intrajejunal	  therapy	  
•  Apomorphin	  subcutaneous	  injec+on	  
•  Deep	  brain	  s+mula+on	  



"

	  Jenunal	  applica7on	  of	  L-‐DOPA	  

Olanow et al. Lancet Neurology 2014 



"

Results (N = 66 patients) 

Olanow et al. Lancet Neurology 2014 



Jejunale Levodopa-infusion: side effects 

ü  PEG implantation   
ü pain 
ü Abscesses/ peritonitis 

ü  Stoma 
ü Pain when the Stoma is mobilized 

unintended 
ü Stomainfection 
 

ü  PEG 
ü Disclocation of the jejunal tube   
ü Breaking of the tube 

ü  Polyneuropathy 



"

Complications of therapy 

Olanow et al. Lancet Neurology 2014 







Odin et al. 2004 (n=118) 
 
Noduli  94 
Orthostatic hypotension  10 
Eosinophilia  9 
Nausea  7 
Hämolytic anemia  4 
Dizziness  3 
Others  10 
 
 

Continuous apomorphine-therapie:  
Side effects 
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Deuschl	  and	  Agid	  2013	  

Deep	  brain	  s+mula+on	  of	  the	  subthalamic	  nucleus	  
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The	  effects	  are	  strong	  and	  consistent	  across	  different	  studies	  



The effects are sustainable for 5 and 8-10 years 

Deuschl and Agid 2013 



Side	  effects	  in	  advanced	  disease	  	  
•  Mortality:	  ~	  0,4%	  (Voges	  et	  al.	  2007)	  
•  Permanent	  sequelae:	  ~	  1%	  
•  Infec+ons	  of	  the	  system:	  up	  to	  10%	  
•  Hardware	  problems	  	  ~	  3	  %	  
•  Suicides:	  0.45%	  (not	  related	  to	  DBS)	  
•  S+mula+on-‐evoked	  side	  effects:	  5-‐20%	  (mostly	  reversible)	  

	  

Deuschl	  et	  al.	  2014	  
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MADRS	  
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Safety	  within	  Earlys+m	  

•  27	  Surgery-‐related	  SAE	  resolved	  at	  2	  yrs	  
•  Suicides	  higher	  in	  the	  study	  popula+on	  than	  in	  
the	  general	  PD	  popula+on	  

•  Completed	  and	  agempted	  suicides	  equally	  
distributed	  among	  both	  groups	  (5:4	  events	  in	  
DBS:BMT)	  

•  More	  medica+on	  related	  SAE	  in	  the	  BMT	  
group	  



The	  essence:	  Suggested	  criteria	  for	  neuros+mula+on	  of	  Parkinson’s	  
disease	  at	  an	  earlier	  disease	  stage	  (aXer	  the	  honeymoon)	  

	  

Ø  Definite	  diagnosis	  of	  Parkinson’s	  disease	  (>4	  years)*	  
Ø  Excellent	  response	  to	  levodopa	  (≥50%)*	  
Ø  Fluctua+ng	  disease,	  even	  if	  only	  mild*	  
Ø No	  cogni+ve	  disturbances	  (Mats	  score	  ≥130)*	  
Ø No	  major	  comorbidi+es*	  
Ø No	  major	  depression	  (Beck	  Depression	  score	  II	  <25)*	  or	  other	  
psychiatric	  contraindica+ons*	  

Ø No	  neurosurgical	  contraindica+ons*	  
Ø  Stable	  social	  situa+on	  and	  realis+c	  expecta+ons	  from	  surgery	  
Ø  Access	  to	  an	  experienced	  mul+disciplinary	  team	  for	  pa+ent	  
selec+on,	  surgery,	  programming,	  and	  long-‐term	  care*	  
	   	   	   	   	  *Inclusion	  criteria	  for	  EARLYSTIM	  

‚Treat	  only	  pa+ents	  which	  have	  a	  high	  probability	  to	  improve‘	  	  



Criteria	  to	  decide	  on	  the	  differen+al	  indica+on	  	  
(expert	  opinion)	  

Symptom	   STN-‐DBS	   Levodopa	  
intes7nal	  Gel	  

Apomorphine	  
pump	  

Dyskinesia	   ++	   +	   +	  
L-‐dopa	  unresponsive	  gait	  	   -‐	   +/-‐	   +/-‐	  
Impulse	  control	  disorders	   ++	   +	   -‐	  
Hallucina+ons	   +	   +/-‐	   -‐	  
Mild	  cogni+ve	  impairment	   +/-‐	   +	   */-‐	  
Demen+a	   -‐	   +/-‐	   -‐	  
Non-‐motor	  fluctua+ons	   ++	   +	   +	  
Orthosta+c	  hypotension	   +	   -‐	   -‐	  
Constant	  efficacy	  during	  
day+me	  

++	   +	   +	  

Long-‐term	  experience	   ++	   +	   +	  



Summary	  

•  Advanced	  PD	  is	  some+mes	  no	  longer	  treatable	  
with	  oral	  medica+on	  

•  Apomorphin,	  levodopa-‐infusion	  therapies	  and	  
deep	  brain	  s+mula+on	  are	  op+ons	  

•  Scien+fic	  evidence	  is	  best	  for	  DBS,	  less	  good	  
for	  LID	  and	  even	  	  for	  Apomorphin	  

•  All	  three	  op+ons	  do	  have	  possible	  side	  effects	  
•  Individual	  characteris+cs	  of	  pa+ents	  mainly	  
determine	  the	  treatment	  to	  chose	  


