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1. Summary of the impact  

 
Our work has improved care for people with Parkinson’s disease (PD), an incurable 
neurological condition that is affecting an increasing number of people. Specifically, we have: 

1. Changed UK National Institute for Health and Care Excellence (NICE) and Canadian 
guidelines for the treatment of PD. Levodopa is now recommended as initial therapy, 
subthalamic deep brain stimulation (DBS) is advised for people with advanced disease, 
and provision of physiotherapy and occupational therapy in early disease is downgraded.   

2. Changed care practices such that levodopa is used as first line therapy in 90% of UK 
patients compared to 75% in 2013 and the number of patients with advanced disease 
who receive DBS has increased by 27%. These changes will substantially improve 
patient outcomes and have resulted in decreased NHS treatment costs. 

 

2. Underpinning research  

 
Parkinson’s disease (PD) is an incurable neurological condition affecting 2% of men and 1.3% 
of women, with numbers expected to double by 2050 as the population ages. PD results from 
the loss of nerves in the brain that produce dopamine. Initial symptoms include tremor, 
slowness, stiffness, and fine movement difficulties, but over 10 to 20 years it progresses to 
imbalance, resulting in falls/fractures, and non-movement complications of dementia, 
depression, anxiety, and sleep disturbance. No therapies are available to stop disease 
progression and treatment is limited to improving symptoms using dopaminergic agents 
including the dopamine precursor, levodopa, dopamine agonists that mimic dopamine’s 
effects, or enzyme inhibitors such as monoamine oxidase type B inhibitors (MAOBI) that stop 
dopamine breakdown in the brain. Later in the disease, patients less than 70 years with no 
dementia or depression may benefit from subthalamic deep brain stimulation surgery (DBS) 
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as well as rehabilitation therapies including physiotherapy, occupational therapy, and speech 
therapy. However, the optimal combination of treatments for particular patients at different 
disease stages is still unknown.  
 
Levodopa has been the main initial treatment for PD for many years but prolonged use leads to 
involuntary movements (dyskinesia) and a shorter duration of response. To delay the use of 
levodopa, dopamine agonists and MAOBIs were proposed for initial treatment. However, this 
approach had not undergone clinical assessment and is more costly. Furthermore, the roles of 
DBS and rehabilitation therapies were uncertain. 
 
In order to provide evidence for the optimal clinical management of patients with PD, Professor 
Clarke at the University of Birmingham (UoB) led a large portfolio of work assessing drug, 
surgical, and rehabilitation therapies to identify the most suitable and cost-effective treatment 
and management strategies for PD patients. This has produced 3 Key Findings [KF1–KF3] that 
have informed directly on the development of the optimal PD patient pathway. 
 
Establishing appropriate drug treatment pathways for patients with Parkinson’s disease 
An analysis of available evidence by Clarke and the UoB Clinical Trials Unit (BCTU) [R1], 
identified that it was unclear which drugs were the most suitable for early and later stages of PD. 
Therefore, the team established PD MED, a large, long-term comparative trial designed to 
assess the risks versus benefits of initially treating PD patients with dopamine agonists and 
MAOBI compared to levodopa. Between 2000 and 2009, 1,620 patients were allocated to 
levodopa, dopamine agonist, or MAOBI therapy and their quality of life assessed during follow-
up for at least 10 years until trial closure in 2019. An interim analysis in 2014 [R2] showed a 
significant benefit in quality of life for patients initiated on levodopa compared to 
levodopa-sparing therapies [KF1], indicated by a higher mobility score (PDQ-39) and higher 
overall health assessment score (EQ-5D) in levodopa-treated patients. Discontinuation of 
treatment due to side effects was also significantly less common in levodopa patients whilst 
indicators of disease progression did not differ between the groups.  
 
Assessing the relative effectiveness of surgery for Parkinson’s disease 
Through a systematic review of PD surgery trials since 1990 [R3], Clarke and BCTU identified 
the need for much larger, randomised controlled trials (RCT) to assess the cost-effectiveness 
and long-term effects of surgery on patient-rated quality of life. To do this they conducted PD 
SURG [R4], the largest RCT of surgery in PD. 366 patients with advanced PD were randomised 
to DBS surgery with best medical therapy (BMT) or BMT alone. At 1 year, the combination of 
surgery and BMT improved quality of life for patients with advanced PD compared to BMT 
alone [KF2], indicated by significantly higher mobility scores (PDQ-39) in the surgery group. 
 
Assessing the effectiveness of Physiotherapy and Occupational Therapy in Parkinson’s 
Disease 
The team carried out a systematic review of the effectiveness of physiotherapy in PD. This 
showed that although there was evidence of short-term symptomatic relief, the effect of 
physiotherapy on a patient’s quality of life was unclear, and there was no evidence of cost-
effectiveness [R5]. This highlighted a need for a large RCT with improved methodology and 
reporting to assess the cost-effectiveness of physiotherapy and its effect on QoL in the longer-
term. PD REHAB [R6] was the largest rehabilitation trial ever performed in PD. 762 patients with 
mild to moderate PD were randomised to receive either immediate physiotherapy and 
occupational therapy or therapy deferred for 12 months. Therapy had no effect on patient-
rated quality of life at 12 months [KF3]. 
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4. Details of the impact  

 
We have improved care for people with early and advanced Parkinson’s disease (PD) by 
defining a first line drug that improves the mobility and overall health of patients with early PD, 
demonstrating that surgical intervention can improve mobility for patients with advanced disease 
and downgrading guidance on use of rehabilitation therapies in early PD. We have achieved this 
through: (1) changing national guidelines for PD in the UK and Canada and by (2) changing 
practitioner best practice. As a result of these changes in therapy, NHS treatment costs for 
PD patients have been reduced. 
 
1. UK and Canadian guidelines for PD have changed resulting in improved care practices 
for patients 
 
In 2017, the UK National Institute for Health and Care Excellence (NICE) guidelines for the 
treatment of PD were changed. The key findings [KF1, KF2, KF3] from UoB trials were 
instrumental in underpinning many of these changes [S1]. NICE now recommends that 
clinicians:  
 

1. “Offer levodopa to people in the early stages of Parkinson’s disease whose motor 
symptoms impact on their quality of life.” [S1. Recommendation 26. p. 74; from KF1].  

2. “Consider deep brain stimulation for people with advanced Parkinson’s disease whose 
symptoms are not adequately controlled by best medical therapy.” [S1. Recommendation 
89. p. 215; from KF2]. 

3. “Consider referring people who are in the early stages of Parkinson’s disease to  
(1) a physiotherapist with experience of Parkinson’s disease for assessment, 

education and advice, including information about physical activity.” [S1. 
Recommendation 69. p. 161; from KF3].  

(2) an occupational therapist with experience of Parkinson’s disease for assessment, 
education and advice on motor and non-motor symptoms.” [S1. Recommendation 
72. p. 168; from KF3]. 
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Prior to 2017, NICE did not specify which therapy to use as the first line treatment for PD 
patients with early disease. The Guideline Development Group (GDG) stated that when reaching 
their decision to recommend offering levodopa (Recommendation 26), they gave particular 
attention to KF1 from PD MED as “it was a long-term independently-funded study conducted in 
the UK” [S1. p. 64]. Similarly, PD SURG [R4] contributed significantly to NICE decisions 
regarding surgery guidelines as it was 1 of only 4 surgical studies considered [S1. p. 200]. UoB 
was also asked to provide additional data from PD SURG beyond the 1-year follow up reported 
in R4, which were used, along with R4, to determine guidance on use of surgery for early [S1. p. 
217] and advanced PD [S1. p. 201] as well as to assess the cost–utility of surgery [S1. p. 204–
5], which is an important factor in governing recommendation changes. UoB’s Professor Adrian 
Williams and Dr Caroline Rick, who had been involved in the design and conduct of PD SURG, 
were also invited as ‘Expert Witnesses’ to answer questions about the trial to assist the GDG in 
their review of evidence for DBS and subsequent decision to recommend DBS [S1. p. 198]. The 
provision of individual patient data from the PD SURG trial allowed NICE to perform their own 
health economics analysis which found the provision of DBS favourable. 
 
PD REHAB [R6] was also deemed “of particular importance” by the GDG, as it was “a large, 
recent UK-based study” [S1. p. 159]. Based on KF3, NICE changed the 2006 guidance that 
physiotherapy and occupational therapy should be available to people with PD (CG35), to 
instead advise clinicians to ‘consider’ rather than ‘recommend’ physiotherapy and occupational 
therapy and stated that if offered, therapy should be given by therapists with experience of PD.  
 
These UoB-driven changes to the NICE guidelines have been acknowledged as life changing for 
PD patients, as stated by the CEO for Parkinson’s UK, the world’s largest patient-led 
organisation for PD. Patients believe that through the changes to NICE guidelines in response to 
Birmingham’s research: “the quality of care for everyone affected by Parkinson’s disease in the 
UK has improved.” [S2] 
 
The 2017 NICE guidelines [S1] have also underpinned subsequent changes to guidelines in 
Canada [S3 Ref 103], providing downstream impact of the influence of our research [KF1–KF3] 
in the UK. In 2019, the Canadian Guidelines for PD were modified to recommend that:  

1. “Levodopa may be used as a symptomatic treatment for people with early Parkinson 
disease (Grade A).” [S3. Recommendation C31; from KF1]. 

2. “Deep brain stimulation of the subthalamic nucleus or the globus pallidus interna is 
effective against motor fluctuations and dyskinesia (grade A).” [S3. Recommendation 
C49; from KF2].  

3. “Consideration should be given to referring people who are in the early stages of 
Parkinson disease to: 
(1) a physiotherapist with experience of the disease for assessment, education and 
advice, including information about physical activity (grade B).” [S3. Recommendation 
C56; from KF3].   

(2) an occupational therapist with experience of Parkinson disease for assessment, 
education and advice on motor and nonmotor symptoms (grade B).” [S3. 
Recommendation C58; from KF3].  

2. Care practices for PD patients have changed, resulting in cost savings to the NHS   

Use of levodopa as first line treatment for PD patients in the UK has increased. During this 
REF period, the use of levodopa has increased by 11.5% from 78.5% in 2013 to 90% in 2019, 
whilst the combined use of dopamine agonists and MAOBIs has decreased by 12% [S4]. Based 
on national estimates for new incident PD patients (18,461 in 2018), this means that 2,210 more 
PD patients are now treated initially with levodopa each year compared to in 2013 and should 
experience the improved quality of life that comes with this treatment. KF1 clearly drove these 
changes in treatment since use of levodopa first started to increase when Clarke first 
disseminated the results of PD MED at congress meetings around 2011 [S5]. Subsequently, 
during this REF period, publication of KF1 in 2014 [R2] and its incorporation in NICE guidelines 
in 2017 [S1] has supported a continuing rise in use of levodopa, which has increased by 7.5% 
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since 2014, as in the year following each landmark, the percentage of PD patients in the UK who 
received levodopa increased.  
 
International clinician awareness of levodopa as the best initial treatment for PD patients 
has been raised, through its inclusion in 2016 in Bradley’s Neurology in Clinical Practice [S6] — 
the main US textbook on Neurology — and by its inclusion along with KF2 and KF3 in the 
Birmingham Movement Disorders Course [S7] that is held bi-annually for 200 international 
specialist registrars in neurology and geriatrics.  
 
Use of Deep Brain Stimulation surgery for patients with advanced PD has increased. More 
than 200 patients in the UK now receive DBS each year — an increase of 44% compared with 
2013/2014. This increase in DBS was driven directly by KF2 and DBS usage has doubled since 
publication of PD SURG in 2010. It would be expected that this change in practice would 
substantially improve quality of life and mobility for these patients [S8]. 
 
Taken together, these research-led changes in treatment practice have also resulted in reduced 
treatment costs for PD patients, resulting in savings for the NHS. This is demonstrated by a 
cost-effectiveness analysis of PD MED which showed that initial treatment with levodopa, 
instead of levodopa-sparing therapies, would save the NHS an average of £3,390 per patient 
over 4 years [S9]. Based on 2,120 more PD patients now receiving levodopa as initial treatment 
each year, this represents an annual saving of £1.8m for the NHS [S7]. Furthermore, 
extrapolation of the PD SURG data, combined with assumptions concerning future costs and 
Quality Associated Life Years, suggests that use of deep brain stimulation surgery would be 
cost-effective for the NHS over 5 years [S10].  
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