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Quiz!: Brain PET/SPECT imaging of ? target -/+ ? drug
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a)  DaT (        )  ? ….    + cocaine ?Dopamine 
Transporter
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Monoamine

Transporter 2

c)  A2AR (          )  ? ….   + caffeine ?Adenosine 2A 
Receptor

+ 1 latte
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Caffeine’s Caveats (vs istra.)
• faster PK

• ? greater tolerance

• ? off-target (non-A2A) effects

• ? less clinical support
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Taking advantage
of the discrete
localization of

CNS A2A receptors

(a) Regional  low side effect potential

(b) Cellular  antiparkinsonian action

(adapted from)  Schwarzschild, Fuxe, Agnati, Chen & Morelli (2006) TRENDS in Neurosciences



(a) Regional  low side effect potential

(b) Cellular  antiparkinsonian action (c) Molecular  ? Leveraged benefits

Taking advantage
of the discrete
localization of

CNS A2A receptors

(adapted from)  Schwarzschild, Fuxe, Agnati, Chen & Morelli (2006) TRENDS in Neurosciences
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FDA label: NOURIANZ 
[istradefylline] is an adenosine receptor 
antagonist indicated as adjunctive 
treatment to levodopa/carbidopa in adult 
patients with PD experiencing “off” 
episodes. [@ 20 mg qd, 40 mg qd]

Adenosine antagonists’ antiparkinsonian efficacy?

Pourcher et al. (2012) Parkinsonism Relat Disord 18:178-84.
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Postuma et al. (2012) Neurology. 79:651-658.

*

Postuma et al. (2017) Neurology. 89:1795-1803.
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Significant antiparkinsonian benefit beyond motor symptoms?!

[ ? Cognitive enhancement]

Significant antiparkinsonian benefit beyond motor symptoms?!

[ ? Cognitive enhancement]
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( trimethyl-dioxo-purine )

( trimethyl-xanthine )

Don Eyles November 2000

Balance of environmental and genetic factors 
linked to PD occurrence

Ascherio A & Schwarzschild MA. Lancet Neurology.  Nov. 2016. 15:1257-72.  



Coffee, Tea and the Risk of PD

the epidemiology of caffeine and PD



Chen, Xu, Petzer, Stahl, Xu, Beilstein, Sonsalla, Castagnoli, Castagnoli & Schwarzschild (2001) J. Neurosci.

Caffeine confers protection in PD models



Istradefylline confers protection in PD models

(istradefylline)

Caffeine‐related analytes distinguish PD from healthy controls (HC) 
among 233 LRRK2+ LCC subjects:
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Significant antiparkinsonian benefit beyond motor symptoms?!

[ ? Cognitive enhancement]
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Designing future A2A trials 
toward a substantial benefit 
for people with Parkinson’s 

Fig. 1. Envisioned design for a phase 2, randomized, 
double-blind clinical trial of an adenosine A2A receptor 

antagonist to investigate its multiple potential 
indications spanning short-term symptomatic and 

long-term, disease course benefits in PD.
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Thank you.
Questions?



Caffeine consumption & the risk of dyskinesia in PD

Wills AM, Eberly S, Tennis M, Lang AE, Messing S, Togasaki D, Tanner CM, Kamp C, Chen JF, Oakes D, McDermott MP, 
Schwarzschild MA; Parkinson Study Group. (2013) Mov Disord. 28:380-3. 


