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MOTOR NONMOTOR

Neuropsychiatric  and 
Cognitive

e.g. depression, anxiety, apathy 
and dementiaAutonomic 

dysfunction
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Fatigue, Sexual 
dysfunction 

Urinary disordersSleep 
disorders 

Sensory disorders
e. g. pain, RLS, olfaction, 

vision

Drug induced
e. g. Hallucinations, 
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Non-motor 
symptoms
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Famous people affected by 
Parkinson´s disease

• Muhammad Ali

• Michael J. Fox

• Johnny Cash

• Billy Graham

• Billy Connolly

• Barbara Thompson

• Estelle Getty



Dorsey.  JAMA Neurology 2018



6.1 million people with PD worldwide in 2016, 
compared with 2.1 million in 1990.

Greater proportions with PD in regions with a high 
income (e.g. Canada, US, Western Europe, 90 –
<180/100,000) compared with low income (e.g. sub-
Saharan Africa, 30 - <70/100,000) 

PD was estimated to cause 3.2 million disability-adjusted life years 
(DALYs) and this impact was greatest in high SDI countries 

GBDPsD. Lancet Neurol 2018



No Cure

No disease modification

No neuroprotection

Levodopa (1962) is still the best drug

Billions spent in clinical trials
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NMRC FELLOWSHIP WITH E K TAN



PET scan



Braak et al. J Neurology. 2002;24:1432-1459.

Braak staging and the dual-hit mechanism



Gut-originating, inflammation-driven PD pathogenesis

Houser and Tansey. NPJ Parkinsons Dis. 2017.11;3:3. 





Rapid progression
Cognitive failure
No Ldopa response noted

PD

Parkinson’s Heterogeneity

Motor and Nonmotor Subtypes

One disease ????
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Dr James Parkinson recognised
a mixture of a Motor Syndrome with NMS  !

(1755–1828)

Prodromal PD: Pain

Described
 Pain
 Sleep dysfunction
 Dysautonomia
 Constipation
 Delusion



Medical historians feel that the first case he 
described was in all probability one of 
multiple system atrophy.

last case was of considerable interest, since tremor 
disappeared following an attack of apoplexy. 



McDonald C, Gordon G, Hand A, Walker RW, Fisher JM. 200 Years of Parkinson's disease: what have we learnt from James Parkinson? Age Ageing.
2018 Mar 1;47(2):209-214. doi: 10.1093/ageing/afx196.

James Parkinson Described the Hidden Face well inlcuding prodromal pain, but we chose to ignore !!!!



Modern concept of PD is that it is a syndromic condition1

1. Titova N, et al. J Neural Transm (Vienna). 2017 doi: 10.1007/s00702-016-1667-6.
2. Chaudhuri KR, et al. Parkinsonism Rel Disord. 2011;17:717-23.
3. Langston . Ann Neurol 2006
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In. Nonmotor Parkinson’sThe Hidden Face. Chaudhuri, Titova, 2017

Duke NUSM and King’s



In. Nonmotor Parkinson’sThe Hidden Face. Chaudhuri, Titova, 2017



Kalia and Lang Lancet 2015; 386: 896–912; 
Obeso et al. Move Disord 2017; 32: 1264–1310 











1. Parkinson’s is a multi-organ disorder: CNS and extra-CNS

2. Parkinson’s is a multi-peptide dysfunction related disorder

3. Non-DA involvement may be greater than DA involvement



Troublesome Symptoms: The Patient’s Perspective

Rank Symptom/condition Total score

1 Fluctuating response to medication 115

2 Mood 96

3 Drooling 85

4 Sleep 83

5 Tremor 67

6 Pain 60

7 Bowel problems 46

8 Urinary problems 40

9 Falls 39

10 Appetite/weight 36

Rank of 10 most bothersome symptoms in 173 advanced patients with more 

than 6 years of disease duration



2016





Halliday et al., 2014; Titova et al 2017

Dopamine pathway

Noradrenaline pathway

Serotonin pathway

At least four disctinct neurotransmitter system are affected by
α-synuclein pathology and contribute to the many

symptoms in Parkinson‘s disease

Cholinergic pathway

Contributors for
different phenotypes in Parkinson‘s disease

2017



7 subtypes of PD 
Brainstem:

Limbic:

Neocortical/
Cognitive:



Guideline-driven medicine does not provide holistic care in 
Parkinson’s

 Guidance for the 
less experienced

 Confidence 
 Consistency 
 Influence public 

policy
 Cost-efficacy

❌May not apply in all 
situations and for all types 
of patients

❌Mainly based on limited 
(‘high’ level) evidence

❌ Inflexible
❌Lack of problem solving
❌Focussed on DRT alone

Woolf et al. BMJ. 1999; 318(7182):527-30; Titova & Chaudhuri. Mov Disorders, 2017. doi: 10.1002/mds.27027;
NICE 2017. NG71 – Parkinson’s disease in adults. Available from https://www.nice.org.uk/guidance/ng71. Last accessed November 2017.

Guidelines
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A focus on Dopamine therapy only tunnel vision will not allow 
delivery of true personalised medicine for PD,
an approach that is required for every patient with PD



HK MDS 2018



CONCLUSIONS

• Parkinson’s is a syndromic condition with clear phases: 
• Prodromal and pre prodromal PD

• Manifest inlife motor PD

• Manifest inlife nonmotor PD

• Palliative 

• NMS assessment in the clinic must be obligatory (NICE 2006/2017) as NMS is 
one of the key drivers of Quality of Life

• Management of PD therefore needs to be individualised and personalised to fit 
the subtypes.
• The role of MDT and specifically PDNS is crucial 

• Nonmotor subtyping and subtype specific treatment needs to be investigated

• The future of PD treatment is likley to be dominated by personalised medicine 
for PD focussing on a mixture of motor and nonmotor symptoms



King’s Parkinson’s Research Team  

Visit us at the Kings Parkinson's Centre: http://parkinsons-london.co.uk

King’s Parkinson’s Research Team is an award winning research team recognised by the National Parkinson’s 
Foundation (NPF) for their dedication to research and care of Parkinson’s patients and their carers.

Research:
London PEN
Kirby Laing Foundation
Herschel Post Fellowship
Britannia Fellowship
Parkinson’s UK
NIHR, MRC, NMRC
MDS

http://parkinsons-london.co.uk/
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