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Reference to Effectiveness of Different Group of AntiParkinsonian Drugs
Ashok Kumar Behera1, Sushama Bharati Majhi2, Manoranjan Behera3, Dhirendra Nath Moharana4
1Assistant Professor,

Department of Medicine, SCB Medical College, Cuttack,Odisha,India.
Department of Medicine, Bhima Bhoi Medical College, Bolangir, Odisha, India
3Associate Professor, Department of Medicine, SCB Medical College, Cuttack, Odisha, India.
4
Professor, Department of Medicine, SCB Medical College, Cuttack, Odisha, India.
2Senior Resident,

Received: November 2020
Accepted: December 2020
ABSTRACT
Background & Aim: Parkinson’s disease (PD) is the second most common neurodegenerative disorder after Alzimers
disease. Over the years it is being managed with pharmacotherapies which includes L-dopa, dopamine agonists, MAO
inhibitors, COMT inhibitors and amantadine with variable efficacy. Aims and objectives: of the study is to know the
effectiveness of different groups of antiparkinsonian drugs and their comparison. Materials and Methods: A crosssectional study was done taking 30 patients of PD more than 50 years of age attending to the Geriatric and Medicine OPD
S.C.B. Medical College Cuttack Odisha. PD was diagnosed by using Parkinson’s disease society brain bank criteria
{PDBBC}. Cases were to followed up at an interval of 2 to 3 Months interval. Written informed consent both in English and
local odia language was obtained from all patients prior to the study. Stastistical analysis was done by using SPSS version
21.Results: Mean age of study population was 65 ± 6.95 and out of which 80% (24) were males, 20% (6) were females.
Resting tremor was present in 100% of cases. Rigidity and bradykinesia were present in 80% of cases. Initially LD and CD
combination therapy was prescribed to all patients. On subsequent follow up motor symptoms was improved in 86.7% (26)
patients. Smooth response and fluctuations were observed in 70% (21) and 73.3% (22) patients’ respectivel. With the use
of anticholinergic drugs like trihexiphenidyl either alone or in combination with LD + CD tremor was improved in 100%
cases. Rigidity improved in 75% of cases but bradykinesia was not improved. The combination of LD+ CD wearing off,
sudden off and random off were 38.1% (8), 14.29% (3), 28.57% (6) patients respectively. Conclusions: Parkinson’s
disease should be diagnosed early and treatment must be initiated as soon as possible. Levodopa and carbidopa may be
prescribed initially to the PD patients. When motor complications develop COMTI or DA can be added.
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INTRODUCTION
Parkinsons disease (PD) is the second most common
neurodegenerative
disorder
after
Alzimers
disease.[1,2] It is considered the most frequent
movement disorder. Its cardinal features were first
described by James Parkinson in 1817. The usual
age of onset is after 50 years and upto 80 years and
decrease after the age of 90. Clinically movement
disorder of PD are mostly motor symptoms like
akinesia, rigidity, tremor at rest.[3] Symptoms are
mostly due to the loss of dopaminergic neurons in
the substantia nigra pars compacta which leads to
severe deficiency of dopamine in putamen and
caudate nucleus. Cytosolic Lew bodies are the
hallmark of PD which are characterised by
aggregated alpha synuclein. There are different
stages of PD from stage 1 to stage 6.[4] Stage 1.
Alpha synnuclin aggregation usually occurs
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in dorsal motor nucleus of vagus and
glossopharyngeal nerve or olefactory bulb. Stage 2.
–alpha synuclein extend to medulla oblongata, the
pontine tegmentum and the locus coeruleus. Stage
3.- substantia nigra and amygdala are involved.
Stage 4.- there occurs marked degeneration in
dopaminergic neurons of substantia nigra. Stage 5
and 6.- Lew bodies and neuritis occurs in neocortex
which causes many cognitive symptoms. Braak’s
work showed about the non-motor presentations of
PD like smell dusfunction, constipation, rapid eye
moment (REM) sleep disorder and depression.[5] The
onset of PD is incidious and slowly progressive.
Tremor precede bradykinesia and rigidity. Initially
signs are asymmetric or unilateral and become
bilateral or symmetrical as the disease progress.
Gradually the typical resting tremo, rigidity, and
slowness of movement occurs. Diagnostically motor
symptoms of PD characterize the disease andnonmotor symptoms also signifye debilitating features.[611]
In advanced PD patient may develop fluctuating
confusion , disorientation , visual hallucinations .
This visual hallucination is proposed as a diagnostic
feature of PD and consequence of disease
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MATERIALSAND METHODS
A cross-sectional study was done taking 30 patients
of PD more than 50 years of age attending to the
Geriatric and medicine OPD S.C.B. Medical college
cuttack Odisha between May 2016 to April 2017.
PD was diagnosed by using parkinsons disease
society brain bank criteria {PDBBC} Written
informed consent both in English and local odia
language was obtained from all patients prior to the
study. Details of the patient were recorded in a
proforma according to age, sex, symptomssign. All
patients were undergoing detailed clinical
examination followed by routine and biochemical
tests including CBC, blood sugar, blood urea, serum
creatinine,
serum
electrolytes,
urine
routine/microscopic, liver function tests, and thyroid
function tests. MRI of brain was done in all patients.
All PD patients were prescribed antiparkinsonian
drugs as per usual doses. Cases were followed up at
an interval of 2 to 3 Months interval.
Parkinson’s Disease Society Brain Bank Criteria:
1. Criteria required for establishing the presence of
Parkinsonism
Bradykinesia
 Plus one of these three.
 Rigidity
 Resting tremor, Postural instability
2. Exclusion criteria for Parkinson’s disease
Repeated stroke or step wise progression repeated
head injury encephalitis oculogyric crisis, recent
neuroleptic treatment, relevant toxic exposure, >1
affected relative, sustained remission of symptoms,

unilateral signs after 3 years, supranuclear gaze
palsy, cerebellar signs, severe early autonomic
failure, severe early dementia, pyramidal signs, mass
lesion or hydrocephalaus on CT scan, no response to
levodopa.
3. Positive criteria for parknson’s disease (3 or more
required)
Unilateral onset, rest tremor, progressive disorder,
persistent asymmetry, excellent (70-100%) response
to levodopa, Severe levodopa induced dyskinesia.
Patients having no tremor were advised for MRI to
exclude brain stroke, tumour or demyelination.
Statistical Analysis
Statistical analysis was done by using SPSS version
21. Data was expressed as mean, median and
percentage and ranges were calculated for
continuous variables. Chi square test and Fischer
exact test were used to compare categorical
variables. Kruskal Wallis test and ANOVA test were
applied on quantitative data and comparision of
staststical difference of normal variables among
different groups. A p-value of < 0.05 is considered
as significant.

RESULTS
Total 30 Parkinsons Disease cases were taken for the
study. Mean age of study population was65 ± 6.95
and out of which80% (24) were males, 20% (6) were
females. Among the motor symptoms resting tremor
was present in 100% of cases. Rigidity and
bradykinesia were present in 80% of cases. Among
the non-motor symptoms delirium was in 93.3% (28)
cases, decline in congnitive function was 73.3%
(22), demyelination was 30% (9) cases. Autonomic
dysfunctuions like postural hypotension and urinary
bladder dysfunction were 16.7% (5) and 20% (6)
cases respectively. [Table 1]

Table 1: Age wise distribution of clinical signs
Clinical features
Tremor
Absent
Present
Rigidity
Absent
Present
Bradykinesia
Absent
Present
Depression
Absent
Present
Cognitive Decline
Absent
Present
Dementia
Absent
Present
Postural hypotension
Absent
Present

< 60 years
N (%)

> 60 years
N (%)

Total
N (%)

0(0)
9 (30.0)

0(0)
27 (70.0)

0(0)
30 (100)

5 (55.6)
4 (44.4)

1 (4.8)
20 (95.2)

6 (20.0)
24 (80.0)

0.005

3 (33.3)
6 (66.7)

3 (14.3)
18 (85.7)

3 (20.0)
24 (80.0)

0.329

1 (11.1)
8 (88.9)

1 (4.8)
20 (95.2)

2 (6.7)
28 (93.3)

0.517

6 (66.7)
3 (33.3)

2 (9.5)
19 (90.5)

8 (26.7)
22 (73.3)

0.003

9 (100)
0 (0)

12 (57.1)
9 (42.9)

21 (70.0)
9 (30.0)

0.029

9 (100)
0 (0)

16 (76.2)
5 (23.8)

25 (83.3)
5 (16.7)

0.286
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progression.[12]This progress to more severe
psychosis and dementia.[13]
The present study was undertaken to know the
effectiveness of different groups of antiparkinsonian
drugs and their comparison.
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9 (100)
0 (0)

15 (71.4)
6 (28.6)

24 (80.0)
6 (20.0)
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Urinary dysfunction
Absent
Present

0.141

Fischer exact test was used
Table 2: Response to levo-dopa & carbidopa combination
Clinical features
Motor symptoms
Improve
Not Improve
Non- Motor symptoms
Improve
Not Improve
Fluctuations
Improve
Not Improve
Dyskinesia
Improve
Not Improve
Smooth response
Present
Absent

Number

Percentage

26
4

86.7
13.3

24
6

80
20

8
22

26.7
73.3

5
25

16.7
83.3

21
9

70
30

Table 3: Fluctuations seen in levodopa with carbidopa combination treatment
Fluctuations
Wearing off
Sudden off
Random off
Dose failure
Delayed on
Freezing

Present
Absent
Present
Absent
Present
Absent
Present
Absent
Present
Absent
Present
Absent

Number

Percentage

8
13
3
18
6
15
3
18
7
14
10
11

38.1
61.9
14.29
85.71
28.57
71.43
14.29
85.71
33.33
66.67
47.62
52.38

Table 4: Dyskinesia with different treatment combinations
Treatment Combination

Present N (%)

Absent N (%)

LD & CD
LD & CD & DA
LD & CD & MAO
LD & CD & COMT
LD & CD & Amantidine

9 ( 40.9)
5 (41.7)
2 (16.7)
1 (8.3)
1 (8.3)

13 (59.1)
7 (58.3)
10 (83.3)
11 (91.7)
11 (91.7)

Table 5: comparison of on time
Treatment group

On time (in hours)Mean +- SD

P value

LD Monoecherapy
LD with DopamineAgonist (DA)

20.33 +- 1.22
23.21 +- 0.77

< 0.001

LD with MAO
LD with COMT

23.67 +- 0.42
23.68 +- 0.46

Table 6: comparison of off time
Treatment group

Off time (in hours)Mean +- SD

P value

LD Monoecherapy
LD with DopamineAgonist (DA)
LD with MAO B
LD with COMT I

3.0 +- 1.11
1.25 +- 0.58
0.78 +- 0.26
0.62 +- 0.47

< 0.001

Initially Levodopa (LD) and Carbidopa (CD)
combination therapy was prescribed to all patients.
On subsequent follow up motor symptoms was
improved in 86.7% (26) patients. Smooth response
and fluctuations were observed in 70% (21) and
73.3% (22) patients respectively. Dyskinesia was

preset in 83.3% (25) cases without improvement.
[Table 2]
With the use of anticholinergic drugs like
trihexiphenidyl either alone or in combination with
LD + CD tremor was improved in 100% cases.
Rigidity improved in 75% of cases but bradykinesia
was not improved. The combination of LD+ CD
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off time was reduced by 1.75 to 2 hours with the
mean off time of 1.25 +0.589 (p<0.001).Dopamine
agonists were initially used as an adjunctive therapy
to LD in advanced PD patients with motor
complications as per the observation of Rinne et
al.[21] As per our study LD+ MAO- B Inhibitotrs off
time was reduced by 2.25 hours with mean off time
of 0.78+0.26 (p< 0.001) which is in accordance to
observation by other few studies.[22,23] Both
selegeline and rasagiline have shown to have
antiparkinsonian effects particularly in reducing off
time. With LD + COMTI off time reduced by 2.75
hours with the mean off time of 0.62+0.47
(p<0.001).

DISCUSSION

Parkinsons disease should be diagnosed early and
treatment must be initiated as soon as possible.
Levodopa and carbidopa may be prescribed initially
to the PD patients. When motor complications
develop COMTI or DA can be added. Subsequently
when the motor symptoms become worse MAO-B
inhibitors may be added if not administered before.
For dyskinesia Amantidine can be added.

Total 30 PD patients were taken for the study the
mean age of study population was 65.07 +_ 6.95 and
most of them were males. Resting tremor was
present in 100% cases but rigidity and bradykinesia
was present in 80% of cases. Depression and
cognitive decline were present in 93.3%, 73.3%
cases respectively. This depression is the most
common neuropsychiatric disturbance in PD among
non-motor symptoms as per the observation of
Brain Bridge Rusdin et al.[14] Anxiety was present in
60% of cases in our study and this is another
common non- motor symptom as per other few
studies.[15,16] Initially almost all patints received LD
+ CD, on subsequent follow up most symtoms
improved in 86.7% cases which is in accordance
with other published observation.[17-19] Smooth
response and fluctuations were 70% and 73.3%
cases respectively in our study. Dyskinesia was
observed in 83.3% cases and didnot improve.
Cotzias and colleagues had treated 16 PD patients
with oral levodopa 3-16 g /day had showed
remarkable improvement in tremor, akinesia, rigidity
but agranulocytopenia was observed in 4 patients.
Another study showed that 20% cases showed
improvement in akinesia but 30% had no
improvement.[20] In our study patients taking LD +
CD wearing off, sudden off,random off ,freezing
were 38.1%, 14.9%, 28.57%, 47.62% respectively
but dyskinesia was present in 40.9% cases taking
LD+CD & 41.7% taking LD + CD + DA but it was
least who had taken LD + CD + COMTI and LD +
CD + Amantidine which was only 11%. The
COMTI entacapone acts mainly on extracerebral
COMT and does not cross blood brain barrier but
tolcapone inhibits both extracerebral and cerebral
COMT and so affects the synthesis and metabolism
of dopamine in the brain When combination of LD
+ CD + Trihexiphenidyl was given tremor was
improved in 100% cases, even the resistant tremor
also.In our study in LD monotherapy off time was
3.0+1.11 (p<0.001) but combination of LD + DA the

CONCLUSION

REFERENCES
1. Bower, J., Maraganore, D., Mcdonnell, S. & Rocca, W. 1999.
Incidence and distribution of parkinsonism in Olmsted
Country, Minnesoto, 1976- 1990. Neurology, 52, 1214
2. Mayeux, R., Marder, K., Cote, L., Denaro, J., Semenegildeo,
N., Mejia, H., Teng, M., Lantigua, R., Wilder, D. & Gurland,
B 1995. The frequency of idiopathic parkinson’s disease by
age, Ethnic group and sex in northern Manhattan, 1988-1993.
American journal of epidemiology, 142,820.
3. Holloway, Hughes,Hely, A. J., Daniel, S. E., Kilford, L. &
Lees, A. J. 1992. Accuracy of Clinical Diagnosis of idiopathic
parkinson’s disease: a clinico-pathological study of 100 cases.
Journal of neurology, Neurosurgery & psychiatry, 55, 181-184
4. Oertel W, Jorg B. Schulz 2016 current and experimental
treatments of Parkinson: A guide for neuroscientist
international neurochemistry, J. neurochem. 139 (suppl. 1),
325-337
5. BergD, NiwarM, Maass S et al,(2005) Alfa-Synucleyn &
parkimson’s disease: implications from the screening of more
than 1900 patients. MovDisord 20,1191-4.
6. Chaudhuri, K., Taurah, L. & Macmahon, D.2004. PD LIFE:a
prospective Multi-Center Longitudinal Audit of quality of life
in parkinson’s disease Across the UK. J Neurol Neurosurg
psychiatry, 75, 516.
7. Chaudhuri, K. R., Healy, D. G. & Schapira, A. H. V. 2006.
Non-motor symptoms of parkinson’s disease: diagnosis and
management. The Lancet Neurology, 5, 235-245
8. Poewe, W. 2008. Non-motor symptoms in parkinson’s
disease. European journal of neurology, 15, 14-20.
9. Chaudhuri, K. & Martinez-Martin, P. 2008. Quantitation of
Non-motor symptoms of parkinson’s disease. European
journal of neurology, 15, 2-8.
10. Lohle, M., Storch, A. & Reichmann, H. 2009. Beyond tremor
and rigidity: non-motor features of parkinson’s disease.
Journal of Neural Transmission, 116, 1483-1492.
11. Park, A. & Stacy, M. 2009. Non-motor symptoms in
Parkinson’s disease. Journal of neurology, 256, 293-298.

Annals of International Medical and Dental Research, Vol (7), Issue (1)

Page 20

Section: Medicine

wearing off, sudden off and random off were 38.1%
(8), 14.29% (3), 28.57% (6) patients respectively.
Freezing was present in 47.62% (10) and no
response was in 14.29% (3) cases. [Table3].
Combination therapy of LD + CD, LD + CD + DA
(dopamine Agonist), LD+ CD + MAOBI(Monoamine-O-xidase-B Inhibitor),LD + CD +
COMT (Catechol-O-mehyltransferase) and LD +
CD + Amantidinethe dyskinesia disappeared in
59.1%, 58.3%, 83.3%, 91.7% and 91.7% cases
respectively. [Table 4] In our study comparison of
ON- time by LD monotherapy, LD with DA, LD
with MAOBI, and LD with COMTI is shown in
[Table 5]. The comparison of OFF- time with LD
monotherapy, LD with DA, LD with MAOBI, and
LD with COMTI is shown in [Table 6].

Behera et al; Effectiveness of Different Group of Anti-Parkinsonian Drugs

Copyright: © the author(s), 2020. It is an open-access
article distributed under the terms of the Creative Commons
Attribution License (CC BY 4.0), which permits authors to
retain ownership of the copyright for their content, and allow
anyone to download, reuse, reprint, modify, distribute and/or
copy the content as long as the original authors and source
are cited.
How to cite this article: Behera AK, Majhi SB, Behera M,
Moharana DN. Observation of Parkinson’s Disease Cases
with Special Reference to Effectiveness of Different Group
of Anti-Parkinsonian Drugs. Ann. Int. Med. Den. Res. 2021;
7(1):ME17-ME21.
Source of Support: Nil, Conﬂict of Interest: None declared

Annals of International Medical and Dental Research, Vol (7), Issue (1)

Page 21

Section: Medicine

12. Lees, Legare, F., Ratte, S., Gravel, K. & Graham, I. D. 2008.
Barriers and facilitators to implementing shared decisionmaking in clinical practice: update of a systematic review of
health professionals’ perceptions. Patient Education and
Counseling, 73, 526-535.
13. Goetz, C. G., Poewe, W., Rascol, O. & sampaio, C. 2005.
Evidence-based medical review update: pharmacological and
surgical treatments of Parkinson’s disease: 2001 to 2004.
Movement Disorders, 20, 523-539.
14. Bainbridge, J. L. & Ruscin, J.2009. Challenges of treatment
adherence in Older patients with parkinson’s disease. Drugs
Aging, 26, 145-155.
15. Fernandez, H. H. & Chen, J. J. 2007a. Monamine Oxidase
Inhibitors: Current and emerging Agents for Parkinson’s
disease. Clinical Neuropharmacology, 30, 150-168
10.1097/01. Wnf.0000240956.49315.be.
16. Martinez-Martin, P., Rodriquez-Blazquez, C., Kurtis, M. M.,
Chaudhuri, K. R. & On behalf of the, N. V .G. 2011. The
impact of non-motor symptoms on health-related quality of
life of patients with parkinson’s disease. Movement Disorders,
26, 399-406.
17. Barbeau. A (1973). Treatment of parkinson’s disease with LDOPA and Ro 4-4602: Review and present status. In M. Yabr
(Ed), Treatment of patkinsonism: the role of dopa
Decarboxylase Inhibitors (pp. 173-198). New York: Raven
Press.
18. Calne, D. B., Reid, J. L., Vakil. S.D., Rao, S., Petrie. A.,
Pallis, C. A., et al. (1971). Idiopathic parkinsnsm treated with
an extrcerebral decarboxylase inhibitor in combination with
levodpa. British Medical Jouranal, 3, 729-732.
19. Lieberman. A., Goodgold, A., Jonas, S., & Leibowitz, M.
(1975). Comparison of dopa decarboxylase Inhibitor
(carbidopa) combined with levodopa and levodopa alone in
parkinson’s disease. Neurology, 25, 911.
20. Birkmayer. W., & Hornykiewicz. O. (1964). Waiter
experimentally Untersuchungen lber L-DOPA beam
perkinson-Syndrome and Reserpine-Parkinsonism. Additional
experimental studies on L_DOPA in parkinson’s Syndrome
and reserpine parkinsonism. Archive fir Psychiatric and
Nervenkrankheiten, 206, 367-381.
21. Rinne. U. K., Brocco. F., Chouza, C., Dupont. E., Gershanik
O., Marti Masso. J. F., et al. (1998). Early treatment of
parkinson’s disease with carbergoline delays the onset of
motor complications. Drugs, 55, 23-30.
22. Golbe. L. L. Lieberman, A. N., Muenter, M. D., Ahlskog, J.
E., Gopinathan, G., Neophytides, A. N., at al. (1988).
Deprenyl in the treatment of symptoms fluctuations in
advanced parkinson’s disease. Clinical Neuropharmacology,
11, 45-55.
23. Rascol, O., Brooks, D. J., Melamed, E., Oertel, W., Poewe,
W., Stocchi, F., et al, (2005). Rasagiline as an adjunct to
levodopa in patient with parkinson’s disease and motor
fluctuations (LARGO). Lasting effect in adjunct therapy with
rasagiline given once daliy, study): A randomized, doubleblind, parallel-group trial. The Lancet, 365, 947-954.

