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Objectives

• To explore the evolution taking place in the clinical definition of 
Parkinson’s disease

• To explore the diversity of pathology and pathogenic processes 
responsible for Parkinson’s disease

• To explore whether Parkinson’s disease is a single illness or a 
syndrome

• To explore how the diagnosis, rating and treatment of Parkinson’s 
disease is changing

• To explore why disease modifying treatments are failing



Parkinson’s disease is a syndrome

• Parkinson’s disease is not just a 

movement disorder

• Parkinson’s disease is not just a 

basal ganglia disorder

• Parkinson’s disease is not just a 

dopamine disorder

• Parkinson’s disease is not just a 

brain disorder

• Parkinson’s disease is not a static 

disorder

• Parkinson’s disease is not a single 

disease



Non-motor symptoms – early and late in the 
progression of Parkinson’s disease

Non-motor 
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Drug induced
e. g. Hallucinations, 
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Chaudhuri and Schapira. 
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Non-motor symptoms often develop 
before PD motor symptoms

Przuntek et al. J Neural Transm 2004; 111: 201-216

McNamara and Durso. Behav Neurol 2006; 17: 43-51

*Although symptom changes generally occur in the stages shown, 

the timings are approximate and vary
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Prodromal Parkinson’s disease – appears 
years before diagnosis

Postuma RM and Berg D, 2016



Markers of premorbid Parkinson’s 
disease

• Hyposmia, REM sleep behavioural 
disorder, constipation and 
depression lead to increased risk

• Excessive day time sleepiness, 
fatigue, pain and erectile 
dysfunction are associated with 
premorbid symptoms

• Has lead to cohort studies, such 
as PARS and PPMI, to develop 
diagnostic panelTodorova, Jenner and Chaudhuri. 2014



REM sleep behavioural disorder - development 
of Parkinson’s disease

30 % at 3 years
47 % at 5 years

66 % at 7.5 years 
Postuma RB et al. Neurology. 2015 84:1104-13.

• 10-year prospective 
cohort, 89 patients with 
idiopathic RBD

• High conversion rate to 
Parkinson’s disease

• Predictive marker for 
premotor Parkinson’s 
disease (and other 
neurodegenerative 
illnesses)



Parkinson’s disease has a spreading  but 
variable pathology

• Pathology sweeps through the 
brain

• No agreement on the origin or 
pattern

• Not just a basal ganglia disease

Braak et al, 2003; Halliday et al, 
2011



People have Parkinson’s disease in many 
different forms

• PD - sleep

• PD - pain

• PD - depression

• PD - cognitive

• PD - fatigue

• PD - autonomic

• NMS - with ‘OFF’

• NMS - no effect of ‘OFF



Subtypes based on phenotype and 
neurotransmitter involvement

• Specific non-motor 
symptoms linked to specific 
neuronal tracts

• Based on biochemical, 
pathological and imaging 
analysis

Titova et al., 2016



UPDRS as a clinical tool

• UPDRS does not reflect the 
progression or severity of non-
motor symptoms

• Individual patients may have a 
mild or low UPDRS score but high 
NMSS burden or vice versa

13

UPDRS is almost universally 
used to assess drug effect in 
clinical studies



New MDS criteria for the clinical diagnosis of 
Parkinson’s disease

• Core features – bradykinesia plus rest 
tremor or rigidity

• Absolute exclusion criteria – for 
example, lack of response to levodopa, 
some other disorders with parkinsonian 
features,  treatment with dopamine 
antagonists

• Red flags – for example, no progression, 
gait impairment, bulbar dysfunction,  
autonomic failure, absence of any of 
the common non-motor features

• Supportive criteria - for example, 
response to dopaminergic drugs, 
levodopa induced dyskinesia,  olfactory 
loss and cardiac sympathetic 
denervation

Motor abnormalities remain 
central but some recognition has 
been given to non-motor 
manifestations

‘--- we felt there was still 
insufficient information to 
delineate a specific subtype 
classification’  Postuma RB et al., 
Lancet Neurology 15: 546-8, 2016



New MDS research criteria for prodromal 
Parkinson’s disease

• Clinical non-motor markers – for 
example, RBD, olfactory 
dysfunction, constipation, urinary 
dysfunction

• Clinical motor markers – possible 
subthreshold parkinsonism

• Neuroimaging or biomarkers –
evidence of presynaptic 
dopamine loss on PET or SPECT

• Risk markers – for example age, 
sex, genetics, caffeine use,  
smoking status, solvent or 
pesticide exposure

‘The new criteria represent the 
first step in the formal 
delineation of early stages of 
Parkinson’s disease and will 
require constant updating as 
more information becomes 
available’



NMSS: a grade rating scale

• The first comprehensive grade 
rating scale for PD

• Addresses 9 domains and 30 
questions

• Complementary to NMSQuest

• To be administered by healthcare 
professional

• Good clinimetrics in two 
international studies and 
validated in over 600 patients1,2

• Sensitive to change in clinical 
trials

Chaudhuri KR et al.. Mov Disord 2007;22:1901–11; 

Martinez-Martin P et al. Neurology 2009;73:1584–91.



Assessing pain in Parkinson’s disease

• Assessed in 178 PD patients 
with otherwise unexplained 
pain

• Rated in 7 domains

• A reliable and valid scale for 
grade rating of various 
types of pain in PD

Chaudhuri KR et al., Mov Dis 30: 1623-1631 (2015)



Utilising the King’s Pain Rating Scale (KPRS)

• Enrolled 202 PD patients at Hoehn
and Yahr II-IV with at least one type 
of severe pain

• In patients with severe 
musculoskeletal pain, KPRS showed 
a reduction with treatment

• In patients with severe nocturnal 
pain, KPRS showed a reduction 
with treatment  

Trenkwalder C et al., Lancet Neurology 14: 1161-1170 (2015)



Recent trials on
Pain
Sleep
Constipation
PH
Psychosis
ICD

Treatment of NMS in PD a key unmet need

• Specific clinical trials for individual 
NMS required

• Activity in clinical trials has been 
limited

• Targeting the individual 
pathologies responsible for NMS

• Focussed and individual 
approach to treatment of NMS is 
the future



Application of personalised medicine in PD



Titova and Chaudhuri.  Movement Disorders 2017; Titova et al. JNT. 2017 . 

Ambroxol/Isofago
mine

Personalised medicine in the 21st Century



Counselling regarding 
cognitive decline

Forward planning

Consider DRT + AchE 
drugs + Gait training

Cognitive training/CBT

Non-oral therapies 
for GI phenotype

Nutritional /Dietetic 
advice, Probiotics

Management of OH

Non-motor fall 
prevention  (focus on 
osteporotic cases)

Avoid D3 agonists/
Consider alerting agents

Lifestyle 
advise/driving/machinery

Consider fatigue management 
? Serotonergic

Cholinergic
Noradrenergic

Serotonergic and mixed

Halliday 2014; Espay et al 2016; Williams Grey et al 2010; 
Maselis et al 2016; Titova et al 2017

Titova and Chaudhuri. Int Rev Neurobiol 2017

Applying personalised medicine to non-motor 
symptoms of PD



What causes Parkinson’s disease?

• Many different mechanisms 
proposed

• Genes – inherited disease

• Environment – toxin based 
disease

• Interaction

• Remainder of currently unknown 
aetiology – sporadic disease



Looking for core mechanisms

Preclinical studies in vitro and 

in vivo using toxins to look at 

susceptibility of dopaminergic 

neurones through different 

mechanisms – eg. MPTP, 6-

OHDA 

Post-mortem analysis of brain 

material to look for 

biochemical markers of 

neuronal cell death in 

Parkinson’s disease



Not everybody shows the same 

changes

• Mitochondrial Complex I 

defect in PD

• Overall Complex I 

activity is decreased 

• However, only 30% of 

PD patients have 

Complex I levels outside 

the normal range 

26



Neuroprotection or disease modification is 

proving difficult

• 38 clinical trials 
reviewed

• Dopamine agonists and L-dopa

• Glutamate antagonists

• Trophic factors

• Antioxidants

• Mitochondrial enhancers

• Anti-apoptotic agents

• Nothing so far proved to be 
effective – but watch this 
space

Al Dakheel et al., 2014



How do we do the clinical trials?

400 Patients 

with relatively 

late stage 

disease

200

Placebo 

200

Active 

Drug

12 months   

treatment

Compare effect on progression of 

Parkinson’s disease

No statistical difference – trial has 

failed

Active drug

10%

Look at individual patients

One group improved but 

not seen



How to do the clinical trials?

• Early stage patients with a well 

defined cause of Parkinson’s 

disease

• Early stage patients with well 

defined subtype of Parkinson’s 

disease

80 patients 

with gene 

mutation

40 

Placebo

40 

Active 

Drug

Up to 5 years

treatment

A greater chance of success

PD with gut 

and smell 

problems

PD with 

sleep 

problems

Focus on discrete 

patients groups



Lessons from Alzheimer’s disease

• Limited efficacy to date in later 

disease

• Higher dose required

• Earlier disease stage 

• Presymptomatic disease 

needs to be studied

• Amyloid hypothesis wrong

van Dyck CH. Biol Psychiat 83: 311-319 (2018)

‘We should expect to see additional 

studies of presymptomatic

Alzheimer’s disease to join the 

ongoing prevention trials for which 

mAbs continue to serve as the 

mainstay’



Don’t expect a single treatment to work in 

everybody

• Parkinson’s disease is a syndrome

• Differing patterns of pathology and biochemical 
change

• Different subtypes of PD

• No single cause or pathogenic mechanism

• Classical clinical trials design ignores subtypes

• Unlikely to find that ‘one size’ drug fits all 



Conclusions

• Not only a movement 
disorder

• Not only a basal ganglia 
disorder

• Not only a dopaminergic 
disorder

• Not only a central nervous 
system disorder

• Not a single disorder

• Perhaps a systemic disorder
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Conclusions

• In the future, the clinical 
rating of Parkinson’s 
disease will reflect the 
complexity of the illness

• Personalised approaches 
to treatment will emerge 
from the complexity as 
sub-group recognition 
becomes accepted


