
Journal of Clinical and Diagnostic Research. 2016 May, Vol-10(5): FC07-FC10 77

DOI: 10.7860/JCDR/2016/16043.7886 Original Article

IntrOductIOn
Neurodegeneration is a process in which there is progressive 
loss of structure and function of neurons, including neuronal 
death. Many late-onset neurodegenerative diseases, including 
Parkinson's disease and Huntington's disease, are associated 
with the formation of intracellular aggregates by toxic proteins 
[1]. The aetiology is multifactorial and consists of an interaction 
between environmental factors, genetic predisposition, oxidative 
stress and proteosomal dysfunction [2]. It is characterized by 
presence of tremor, rigidity, bradykinesia, and postural instability 
[3]. Levodopa is highly effective in ameliorating the symptoms of 
Parkinson’s disease (PD). Levodopa has been the most widely 
used treatment for over 30 years [4]. 

Levodopa is associated with significant complications such as 
the “wearing off” effect, levodopa-induced dyskinesias and other 
motor complications. Hence catechol-o-methyl-transferase 
inhibitors, dopamine agonists and nondopaminergic therapy are 
alternative modalities in the management of PD and may be used 
concomitantly with levodopa or one another. The neurosurgical 
treatment, focusing on deep brain stimulation is reviewed [5]. The 
Unified Parkinson's Disease Rating Scale (UPDRS) is used in the 
evaluation of patients with Parkinson’s disease. The UPDRS is the 
most commonly used scale in the clinical study of PD [6].  Over 
the past 25 years the UPDRS has become a standardized tool in 
the clinical evaluation of patients with PD. In the present study an 
attempt was being made to use UPDRS as a response monitoring 
tool in idiopathic PD. 

AIm 
To monitor treatment response of levodopa and carbidopa 
in idiopathic Parkinson’s disease in Neurology department of 
Government Medical College, Thiruvananthapuram, India. 

mAterIAls And methOds
Prospective observational study was conducted between May 
2013 to September 2014. Patients diagnosed with idiopathic PD 
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ABstrAct
Introduction: Parkinson’s disease is the most common form of 
a group of progressive neurodegenerative disorders. The use of 
levodopa as dopamine – replacement therapy is highly effective 
in ameliorating the symptoms of the disease and remains the 
standard drug with which other therapies are compared.

Aim: To study the change in Unified Parkinson’s Disease Rating 
scale (UPDRS) scores in patients receiving levodopa and 
carbidopa treatment (levodopa- carbidopa combination).

materials and methods: Study was conducted in Department 
of Neurology, Government Medical College, Trivandrum, 
India on 75 patients. All patients diagnosed with Idiopathic 
Parkinson’s disease (PD) satisfying inclusion criteria were 
enrolled into the study. Informed written consent was taken from 

all patients. Baseline UPDRS scores were recorded followed by 
reassessment at the end of six month. Data was analysed using 
paired t-test with help of SPSS-16 statistical software.

results: Baseline UPDRS was collected and after 6 months 
of treatment, it was reassessed. Baseline total score was 49.8; 
the follow-up score was 39.5. A decrease in score was seen in 
various components of UPDRS. 

conclusion: Upon statistical analysis this difference was found 
to be significant, which implies that, there is improvement in 
patient’s condition. Improvement was noted in Mentation, 
behaviour, mood, activities of daily living and motor functions. 
Hence there is positive treatment response for levodopa 
carbidopa therapy in patients with idiopathic PD.

by the neurologist were included. A sample size of 75 was taken. 
UPDRS [7] was used as a tool to monitor the change in treatment 
response.

sample size calculation
The response rate of levodopa among patients with PD is 57% [8]. 
This finding is used to calculate the sample size of current study.

N = Zα
2PQ/ d2 

N = (1.96)2 X 57 X 43 / (11.4)2 

N = 75

N = sample size

P = incidence proportion of treatment benefit

Q = 100-P 

d = precision, 20% of P, Zα = 1.96 if α = 0.05

Inclusion and exclusion criteria
Patients of either sex, with idiopathic PD diagnosed by Brain Bank 
criteria were included in the study. Patients taking drugs as a part 
of Parkinson-plus syndromes and other movement disorders and 
not giving consent were excluded. Ethical clearance was obtained 
from The Human Ethics Committee of the institution.

study tools 
1. Informed written consent form. 

2. Structured proforma. 

3. UK Parkinson’s disease society Brain Bank clinical diagnostic 
criteria.

4. Unified Parkinson’s Disease Rating Scale (UPDRS). 

study procedure 
Confidentiality and anonymity of the patient’s information was 
maintained during and after the study.

All the patients satisfying the inclusion criteria were enrolled in the 
study. A written informed consent was obtained from the patient/ 
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uPdrs part l - mentation, Behaviour and mood 
UPDRS is divided into 4 main parts; part 1 includes evaluation 
of mentation, behaviour and mood. Baseline score of part 1 was 
recorded for 75 patients. Mean value was 2.8, with a SD of 1.8. 
Follow-up score was recorded after 6 months, mean value was 
2.2, with a SD of 1.6. The difference is statistically significant with 
p-value of <0.001 [Table/Fig-3].

uPdrs part ll - Activities of daily living 
Part 2 of UPDRS includes evaluation of ADL. Baseline score of 
part 2 was recorded for 75 patients. Mean value was 13.7, with 
a SD of 5.4. Follow-up score was recorded after 6 months, mean 
value was 10.1, with a SD of 5.3. The difference is statistically 
significant with p-value of <0.001 [Table/Fig-4].

uPdrs part lll - motor examination 
Part lll of UPDRS includes motor examination. Baseline score of 
part 3 was recorded for 75 patients. Mean value was 27.7, with a 
SD of 11.3. Follow-up score was recorded after 6 months, mean 
value was 22.6, with a SD of 10.8. The difference is statistically 
significant with p-value of <0.001 [Table/Fig-5].

uPdrs part lV - complications of therapy
Part lV of UPDRS evaluates complications of therapy. Baseline 
score of part 4 was recorded for 75 patients. Mean value was 5.5, 
with a SD of 2.1. Follow-up score was recorded after 6 months, 
mean value was 4.6, with a SD of 1.9. The difference is statistically 
significant with p-value of <0.001 [Table/Fig-6].

dIscussIOn 
Neurodegeneration is a process in which there is progressive 
loss of structure and function of neurons, including neuronal 
death. Parkinson’s Disease (PD) is the second most common 
neurodegenerative disorder after Alzheimer’s disease [9]. In the 
present study change in Unified Parkinson’s Disease Rating Scale 
(UPDRS) scores in patients receiving levodopa and carbidopa 
treatment was assessed. 

guardian/ relative. All the relevant information regarding the patient 
were obtained and recorded in the structured proforma. Baseline 
UPDRS score was recorded, followed by reassesment at the end 
of 6 months.

stAtIstIcAl AnAlysIs
UPDRS was used as a primary data collecting tool. The mean initial 
baseline score and the mean score after 6 months of treatment 
were compared using paired t-test with a significance level of 5%. 
All categorical variables were represented as proportions and 
quantitative variables as mean (SD). Data was entered in excel 
2013. Analysis was done with SPSS version 16.

results
Prospective evaluation of 75 patients who were receiving levodopa 
and carbidopa combination (carbidopa 25mg, levodopa 100mg) in 
Neurology outpatient department of our institution, from May 2013 
– September 2014 was carried out and the data were analysed.

Age distribution 
The age range of study population was 21 to 84 years. Mean age 
of the patients was 56.5 years. Number of cases were maximum 
(37.3%) in the age interval of 51-60 years [Table/Fig-1].

sex distribution 
Among the 75 patients observed, 38 were females and 37 males. 
Percentage of female patients is 50.7 and male patients are 49.3.

uPdrs 
Baseline UPDRS score was recorded for 75 patients. The mean 
value being 49.8, with a standard deviation of 17.1. After 6 months 
of treatment follow-up score was recorded. The mean value was 
39.5, with a standard deviation of 15.4. Analysis shows that 
difference is statistically significant with a p-value of <0.001 [Table/
Fig-2].

[table/Fig-1]: Age wise distribution of study population.

[table/Fig-2]: UPDRS total score.

[table/Fig-3]: UPDRS part l - Mentation, Behaviour and Mood.

[table/Fig-4]: UPDRS part ll - Activities of daily living.
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Age plays a significant role in the aetiology, clinical response 
and prognosis of PD. In the present study age range of study 
population was 21 to 84 years. Mean age of the patients was 56.5 
years. Number of cases were maximum (37.3%) in the age interval 
of 51-60 years. There is a male predominance seen in world wide 
prevalence of PD. In the present study 75 patients were included, 
37 were males and 38 females.

The UPDRS is the most commonly used scale in the clinical 
study of Parkinson's Disease [10]. The UPDRS is made up of the 
following sections [10].

Part I: Evaluation of Mentation, behaviour, and mood.
Part II: Self-evaluation of the Activities of Daily Life (ADL). 
Part III: Evaluation of motor function.
Part IV: Evaluation of complications of therapy.
A study was conducted by S Molloy et al., among patients with 
PD in 2005 [11]. In that study 31 patients with PD were included. 
Mean age of these patients was 77.1 years. In the present study 
age range of study population was 21 to 84 years. Mean age of 
the patients was 56.5 years. Number of cases were maximum 
(37.3%) in the age interval of 51-60 years.

There is a male predominance seen in world wide prevalence of PD. 
In a study conducted by S Molloy et al., 31 patients were included; 
among them 24 were males and 7 females [11]. In a study by 
Rajesh Pahwa et al., [8] 87 patients were included, among them 
47 were male, and 40 females [8]. In the present study 75 patients 
were included, 37 were males and 38 females.

In a study by Rajesh Pahwa et al., in North America on extended 
release levodopa/carbidopa, 87 patients were included [8]. 
Baseline mean UPDRS part l was 1.6. After 6 months of treatment, 
mean UPDRS part l score was 1.2. The difference was statistically 
significant with p-value of 0.01. In the present study, baseline mean 
UPDRS part l was 2.8. After 6 months of treatment, mean UPDRS 
part l score was 2.2. The difference was statistically significant 
with p-value of < 0.001.

UPDRS part ll consists of evaluation of ADL. In a study by Rajesh 
Pahwa et al., Baseline mean UPDRS part ll was 10.3 [8]. After 

6 months of treatment, mean UPDRS part ll score was 7.5. The 
difference was statistically significant with p-value of < 0.0001. In 
a study by Parkinson Study Group [12], baseline mean UPDRS ll 
was 8.3. After 23 months of treatment, mean UPDRS part ll score 
was 2.2 with a p-value of 0.001. In the present study, baseline 
mean UPDRS part ll was 13.7. After 6 months of treatment, mean 
UPDRS part ll score was 10.1. The difference was statistically 
significant with p-value of <0.001. 

UPDRS part lll consists of evaluation of motor examination. In a 
study by Rajesh Pahwa et al., Baseline mean UPDRS part lll was 
25.9. After 6 months of treatment, mean UPDRS part lll score was 
17 [8]. The difference was statistically significant with p-value of < 
0.0001. In a study by Parkinson Study Group [12], baseline mean 
UPDRS lll was 22.0. After 23 months of treatment, mean UPDRS 
part lll score was 7.3 with a p-value of < 0.001. In the present 
study, baseline mean UPDRS part lll was 27.7. After 6 months of 
treatment, mean UPDRS part lll score was 22.6. The difference 
was statistically significant with p-value of <0.001.

UPDRS part lV consists of evaluation of complications. In a study 
by Rajesh Pahwa et al., baseline mean UPDRS part lV was 0.5 [8]. 
After 6 months of treatment, mean UPDRS part lV score was 0.4. 
The difference was not statistically significant with p-value of 5.3. 
In the present study, baseline mean UPDRS part lV was 5.5. After 
6 months of treatment, mean UPDRS part lV score was 4.6. The 
difference was statistically significant with p-value of <0.001.

lImItAtIOn
•	 This	study	was	a	prospective	observational	study.	For	better	

assessment of treatment response, a randomised controlled 
trial is preferable.

•	 Study	 period	 was	 short.	 So	 delayed	 adverse	 effects	 and	
eventual neurodegenerative effects were not monitored.

•	 Sample	size	is	small.	Larger	numbers	of	patients	are	needed	
for proper assessment of treatment related complications.

cOnclusIOn 
Inspite of treatment complications, levodopa carbidopa therapy 
remains the gold standard in treating idiopathic parkinson’s 
disease.  as its beneficial efffects outweighs side effects.

AcKnOWledGements
We are thankful to Dr. Reneega Gangadhar, Dr. Bindulatha Nair, 
Dr. Kala Kesavan and Dr. Asha of Pharmacology department. We 
extend our thanks to all the staff members of the Department of 
Pharmacology and Department of Neurology, for the suggestions 
and support. We are thankful to all patients who agreed to be 
a part of this study and to Mr. Jayakumar who helped in doing 
statistical analysis for this work.

reFerences
 Rubinsztein DC. The roles of intracellular protein-degradation pathways in [1]

neurodegeneration. Nature. 2006;443(7113):780–86. 
 Baltazar MT, Dinis-Oliveira RJ, de Lourdes Bastos M, Tsatsakis AM, Duarte JA, [2]

Carvalho F. Pesticides exposure as aetiological factors of Parkinson's disease 
and other neurodegenerative diseases—a mechanistic approach. Toxicology 
Letters. 2014;230(2):85-103.

 Jankovic J. Parkinson's disease: clinical features and diagnosis. [3] Journal of 
Neurology, Neurosurgery, and Psychiatry. 2014;79(4):368-76.

 Pezzoli G, Zini M. Levodopa in Parkinson's disease: from the past to the future. [4]
Expert Opinion Pharmacotherapy. 2010;11(4):627-35.

 Jankovic J, Aguilar LG. Current approaches to the treatment of Parkinson’s [5]
disease. Neuropsychiatric Disease and Treatment. 2008;4(4):743-57.

 Ramaker C, Marinus J, Stiggelbout AM, Van Hilten BJ. Systematic evaluation [6]
of rating scales for impairment and disability in Parkinson's disease. Movement 
Disorders. 2002;17(5):867–76.

 Goetz CG, Tilley BC, Shaftman SR, Stebbins GT, Fahn S, Martinez-Martin P, et [7]
al. Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS): Scale Presentation and Clinimetric Testing 
Results. Movement Disorders. 2008;23(15):2129-70.

[table/Fig-5]: UPDRS part lll - motor examination.

[table/Fig-6]: UPDRS part lV - complications of therapy.

M
ea

n 
S

co
re

M
ea

n 
S

co
re



Abhijith Lalesh Merajoth et al., Treatment Response of Levodopa and Carbidopa in Idiopathic Parkinson’s Disease www.jcdr.net

Journal of Clinical and Diagnostic Research. 2016 May, Vol-10(5): FC07-FC101010

 PARTICULARS OF CONTRIBUTORS:
1. Senior Resident, Department of Pharmacology, Government Medical College, Thiruvananthapuram, Kerala, India.
2. Professor and Head of Department, Department of Pharmacology, Government Medical College, Thiruvananthapuram, Kerala, India.
3. Professor and Head of Department, Department of Neurology, Government Medical College, Thiruvananthapuram, Kerala, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Abhijith Lalesh Merajoth,
Room no 13, PG Hostel for Men, Government Medical College Thiruvananthapuram, Kerala-695011, India.
E-mail: abhiii04@yahoo.in

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Date of Submission: Sep 14, 2015
Date of Peer Review: Oct 31, 2015
 Date of Acceptance: Mar 18, 2016

Date of Publishing: May 01, 2016

 Molloy S, McKeith IG, O’Brien JT, Burn DJ. The role of levodopa in the [11]
management of dementia with Lewy bodies. Journal of Neurology, Neurosurgery 
& Psychiatry. 2005;76(9):1200-03.

 Parkinson Study Group. Pramipexole vs Levodopa as Initial Treatment for [12]
Parkinson Disease A Randomized Controlled Trial. The Journal of the American 
Medical Association. 2000;284(15):1931-38.

 Pahwa R, Lyons KE, Hauser RA, Fahn S, Jankovic J, Pourcher E, et al. [8]
Randomized trial of IPX066, carbidopa/levodopa extended release, in early 
Parkinson’s disease. Parkinsonism and Related Disorders. 2014;20(2):142-48.

 Gupta V, Garg RK, Pant KK, Khattri S. A study on risk factors for Parkinson's [9]
disease in Indian population. Bioinformation. 2014;10(6):342-46.

 Lang AE, Eberly S, Goetz CG, Stebbins G, Oakes D, Marek K, et al. Movement [10]
disorder society unified Parkinson disease rating scale experiences in daily 
living: longitudinal changes and correlation with other assessments. Movement 
Disorders. 2013;28(14):1980-86.


