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• Current World Population: 8.2 Billion 
Asia: 4.8 Billion

• Many regions in Asia fall under Low to Middle 
Income Categories (WHO)

• Parkinson’s Disease (PD) is second most common 
neurodegenerative disease globally

• Global Burden of Parkinson’s Disease Study 
• Increase in the age-standardized prevalence of PD in Asia 

from 1990-2016 
• Highest increase in China (245.73 per 100,000)

https://www.worldometers.info/world-population/
Lili M, Ye X, Huang Z et al. Global Burden of Parkinson’s Disease from 1990 to 2021. BMJ Open. 2025
Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025

https://www.worldometers.info/world-population/


• 21 original studies
• The prevalence of PD in Asian countries was slightly lower than 

in Western countries

W Muangpaisan et al. Systematic Review of the Prevalence and Incidence of Parkinson’s Disease in Asia. J Epidemiol. 2009.
Q Yang, X Chang et al. Disease Burden of Parkinson’s Disease in Asia and its 34 countries and Territories. Neuroepidemiology 2021.
SY Lim et al. Parkinson’s Disease in the Western Pacific Region. The Lancet Neurology. 2019

• Data from the Global Burden of Diseases (GBD) Study 2021
• The age-standardized PD incidence and prevalence in Asia 

were higher than the global average, particularly in East Asia  
(24.16 and 243.46/100,000 respectively)

• The incidence of PD in Asia rose by 198.01% and prevalence 
by 284.35%

• PD burden increased with age (>65 years old)
• Increase burden in low income vs. high income areas



• Asia will have >60% of the world’s population aged at least. 65 years by 
2030 (GBD Study 2016)

• Around 5 million patients with PD by 2030 in China alone (60% of 
patients with PD)

• Increase in incidence:
– AGING POPULATION
– Genetics (PRKN, PINK1, DJ1, LRRK2, SNCA, VPS35)
– Changing in environmental factors (Decreasing rates of smoking, use of 

pesticides, high prevalence of hyperuricemia)
– Improvement in diagnosis and improved survival of PD patients

• Gaps in awareness and knowledge about PD
– Misconceptions that all PD have tremor and is familial
– Non-motor symptoms are poorly recognized
– Up to 1/3 of Asian patients and caregivers believe it has a cure

• Geopolitical & financial constraints decrease the availability of PD drugs 
(large scale epidemiological drug surveys are currently limited)

SY Lim et al. Parkinson’s Disease in the Western Pacific Region. The Lancet Neurology. 2019

Parkinson’s Disease in the Western Pacific Region



• *Parkinsonism (Bradykinesia + Tremor and/or Rigidity)
• Absence of absolute exclusion criteria (cerebellar signs,

supranuclear gaze palsy, bvFTD, normal functional neuroimaging 
etc.)

• No red flags (Rapid progression of gait impairment, severe 
autonomic features, early bulbar dysfunction etc.)

• Presence of supportive criteria (Dramatic response with levodopa, 
dyskinesia, olfactory loss etc.)

RB Postuma et al. MDS Clinical Diagnostic Criteria for Parkinson’s Disease. Movement Disorders. 2015
LV Kalia and A Lang. Parkinson’s Disease. The Lancet Neurology. 2015
SH Fox et al. Update on Treatments for the Motor Symptoms of Parkinson’s Disease. Movement Disorders. 2018

Parkinson’s Disease



• FDA approved since 2015 for advanced Parkinson’s Disease (motor fluctuations)
• LCIG treatment led to sustained improvements in motor fluctuations, non-motor symptoms (sleep/ fatigue, 

mood/ cognition) in advanced PD
• Sustained, long-term symptom control, while potentially avoiding increases in add-on medication dosages

Device-Aided Therapies (DAT): Levodopa-carbidopa Intestinal Gel (LCIG)

A Fasano et al. Journal of Neurology 2023.
A Antonini, W Poewe et al.. Parkinsonism & Related Disorders. 2017



• Continuous Subcutaneous Apomorphine Infusion (CSAI) is an effective option for patients with PD with severe 
fluctuations poorly controlled by oral medications
– Reduction in OFF time, total and motor score in UPDRS, dyskinesia severity andLEDD
– Improvement of Quality of Life (PDQ 39)

• CSAI also showed beneficial effects in both motor and non-motor symptoms (sleeping problems)

Device-Aided Therapies (DAT): Apomorphine Infusion

PJ Garcia Ruiz et al.  Movement Disorders. 2008
RWK Borgemester, M Drent and T van Laar.
Parknsonism and Related Disorders. 2016
S Drapler et al. Journal of Neurology 2016.



Brief History of Neurosurgery in Parkinson’s Disease

Dr. R Meyers
Partial caudate resections for
control of PD unilateral
tremor

1942

Dr. Cooper
Accidentally ligated the anterior choroidal 
artery and observed reduction in tremor 
and rigidity without the loss of motor 
strength

1950s

1947
Spiegel and Wycis
Human stereotaxy was 
introduced

1954
Dr. Hassler
Lesioning of the VIM
nucleus of thalamus for 
PD tremor

1967
LEVODOPA was 

introduced

Lesional stereotactic surgery 
for PD re-emerged when 
complications of LD therapy 
arised

1990s

1998
Dr. Starr
Stereotactic targets were
introduced: VIM nucleus, Gpi
and STN

1993
First permanent implant STN 
stimulator was performed by 
Dr. Benabid in Grenoble, France 

https://www.movementdisorders.org/MDS/About/Committees--Other-Groups/Special-Interest-Groups/Neurosurgery-Special-Interest-
Group/Brief-History-of-Neurosurgery-for-Parkinsons-disease.htm
Przedborski S.(2017). The two-century journey of Parkinson disease research. Nature Reviews Neuroscience. 18(4), 251-259

Pilot study of MRgFUS system 
(unilateral thalamotomy)

2018



• Resurgence of pallidotomy occurred in 
the 1990s

• Effective for parkinsonian symptoms
• Most common technique is

Radiofrequency (RF) thermocoagulation
• Temperature greater than 45°C produces 

permanent tissue destruction 

Device-Aided Therapies (DAT): Lesioning/ Ablative Therapy

PA Starr, JL Vitek and RAE Bakay. Neurosurgery 1998.



• FDA approved since 2002 for advanced Parkinson’s Disease
• Deep Brain Stimulation (DBS) of the Globus Pallidus Interna (GPi) and 

Subthalamic Nucleus (STN) demonstrated improvement of appendicular motor 
symptoms (tremors, rigidity and bradykinesia) and showed no difference in 
motor outcomes between the two targets

Device-Aided Therapies (DAT): DBS Surgery



• Stereotactic Radiosurgery with Gamma Knife (GK): Non-invasive lesioning technique using radiation
• GK Thalamotomy (Tremors) and Pallidotomy (Bradykinesia and Rigidity) – mixed success rates (0-87%)
• Complications of GKS: Lesion accuracy and size, development of delayed neurological complications

• MRgFUS/ HIFU: High intensity focused ultrasound which heats and non-invasively destroys the targeted tissue while the MRI is 
used for visualization of the anatomical structures

• FDA Approval: Essential Tremor (2016), Tremor Dominant Parkinson’s Disease – Unilateral (2016) and Bilateral (2025)

Device-Aided Therapies (DAT): Gamma Knife Surgery and HIFU

M Okun, N Stover et al. Complications of Gamma Knife Surgery for Parkinson’s Disease. Arch Neurol. 2001
Elaimy AL, Arthurs BJ, Lamoreaux WT, Demakas JJ, Mackay AR, Fairbanks RK, Greeley DR, Cooke BS, Lee CM. World J Surg Oncol. 2010 Jul 21;8:61
Thomas B, Bellini G et al. High Intensity Focused Ultrasound – Longitudinal Data on Efficacy and Safety. Tremor and Other Hyperkinetic Movements. 2025
PP Dobrakowski et al. Interventional Neuroradiology 20: 275-282, 2014.

GKS HIFU



• Most patients in the Western Pacific Region have poor access to Device Aided Therapies (DAT) compared with Europe and North America
• DBS centers are available in China, Japan, South Korea and Australia
• The low use of DBS might reflect poor physician awareness of the benefits of the procedure, late referrals and a general fear among patients

SY Lim et al. Parkinson’s Disease in the Western Pacific Region. The Lancet Neurology. 2019

Parkinson’s Disease in the Western Pacific Region



MDS Movement Disorders in Asia Study Group

• Assess the current practices, focusing on availability, accessibility and affordability of services, and resources for the 
management of PD across Asia

• Survey of 55 questions divided into 5 sections
• Section 1: Epidemiology and Genetics
• Section 2: Availability and Accessibility to Clinical Expertise and Facilities
• Section 3: Clinical Management of Parkinson’s Disease
• Section 4: Advanced Therapies for Parkinson’s Disease
• Section 5: Comprehensive Care, Health Policies & Education

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Availability and Accessibility of Advanced Non-Oral Therapies for PD
• Levodopa Intestinal Gel

Ø UAE, South Korea, Japan, Bahrain and Saudi Arabia

• Inhaled Levodopa
Ø Qatar

• Subcutaneous Apomorphine Injection
Ø Malaysia, Hong Kong, Japan, Taiwan, UAE, Oman,

Bangladesh, India, Saudi Arabia, Iran*

• Apomorphine Infusion
Ø UAE, Oman, India, Saudi Arabia, Malaysia, Thailand, 

Hong Kong, Iran*

*UAE and Iran – Highly Accessible
Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025

Intestinal Levodopa Gel

Not Available Limited

Widely Available

Apomorphine Injection

Not Available Limited

Widely Available

Inhaled Levodopa

Not Available Limited Widely Available

Apomorphine Infusion

Not Available Limited

Widely Available

AVAILABILITY



Affordability of Advanced Non-Oral Therapies for PD
• Levodopa Intestinal Gel

Ø UAE, South Korea, Japan, Bahrain and Saudi Arabia

• Inhaled Levodopa
Ø Qatar

• Subcutaneous Apomorphine Injection
Ø Malaysia, Hong Kong, Japan, Taiwan, UAE, Oman,

Bangladesh, India, Saudi Arabia, Iran*

• Apomorphine Infusion
Ø UAE, Oman, India, Saudi Arabia, Malaysia, Thailand, 

Hong Kong, Iran*

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Availability of Surgical Therapies for PD
• Gamma Knife Surgery (GKS)
• Focused Ultrasound Surgery (HIFU)
• Deep Brain Stimulation Surgery (DBS)
• Lesioning/ Ablative Surgery
*China, Taiwan, Macau and Malaysia

• Asian Countries where Surgical Therapies are 
NOT AVAILABLE:

Sri Lanka Oman
Laos Uzbekistan
Bahrain Kyrgyzstan
Myanmar Cambodia
Brunei Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Accessibility of Surgical Therapies for PD
• Gamma Knife Surgery (GKS) and Lesioning/ Ablative Surgery are widely accessible only in Iran
• Focused Ultrasound Surgery (HIFU) is rarely accessible (<25%) 
• Deep Brain Stimulation Surgery (DBS)

Ø Always accessible (>75%) for UAE, Bahrain, Iran, China, Taiwan, Singapore and Vietnam

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Affordability of Surgical Therapies for PD
• Lesioning/ Ablative Surgery

Ø Always affordable in China and Iran

• DBS Surgery
Ø Always affordable in Iran, Kazakhstan, 

Bahrain, Vietnam and Hong Kong
Ø Sometimes affordable in China,

Singapore, Japan, Taiwan and Saudi
Arabia

• Focused Ultrasound Surgery
Ø Sometimes affordable in Japan

• Gamma Knife Surgery
Ø Always affordable in Iran

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Deep Brain Stimulation (DBS) Surgery
• The decision to do DBS surgery is primarily made by Movement Disorder Specialists (57%) except 

for Qatar (Neurosurgeon)

• Programming is primarily done by Movement Disorder Specialists (63%) except for Sri Lanka, Qatar 
and Bangladesh (Neurosurgeon)

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Funding Options for Device-Aided Therapies in PD

• Most of the Device Aided Therapies are 
still SELF-FUNDED

• 70% (21/30) can ask funding from the 
Government

• 57% are covered by the Health Insurance

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025



Funding Options for Device-Aided Therapies in PD
• Government Hospital

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025

• Private Hospital



Proportion of PD Patients Receiving DBS

• >75% of PD patients in Nepal received 
their DBS in Private Hospitals

Ibrahim N, Phuenpathom W, Jagota P et al. Movement Disorders Clinical Practice. 2025

• >75% of PD patients in China, Hong Kong, 
Iran, Kazakhstan and UAE (Government)



CONCLUSION

• Device-aid therapies are more available and accessible in East Asian countries/territories, 
compared to other regions


