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ABSTRACT

Background: Long—term levodopa therapy relieves the motor dysfunction associated with Parkinson’s disease (PD), but has various
effects on non—motor symptoms, including cognitive dysfunction, hallucinations, and affective disorders, and can exacerbate certain
aspects of dementia—like cognitive dysfunction, Here, we investigated the relationship between levodopa treatment and
development of dementia in patients with PD, Methods: This retrospective study analyzed 76 consecutive patients with PD who had
taken levodopa between 2011 and 2015, The participants were initially free of dementia and had initial daily levodopa doses of below
600 mg. Patients who did and did not develop comorbid dementia were compared in terms of potential predictor variables, including
PD onset age, sex, levodopa doses, and non—dementia comorbidities, Results: Of the 76 patients, 21 (27.6%) developed dementia,
which was followed by hallucinations and insomnia, The independent predictors of incident dementia were PD onset age and
second-year and third—year average levodopa doses that were higher than the first—year average levodopa dose, Patients who
developed dementia had significantly higher average daily levodopa doses and levodopa dose increases over the 6—year treatment
period than those who did not develop dementia, In addition, patients with higher levodopa doses were more likely to experience
hallucinations, Conclusion: These results suggest that increases in levodopa doses may be associated with a greater risk of
cognitive impairment in patients with PD, Therefore, motor and cognitive functions and levodopa dose increases should be
evaluated regularly during long—term levodopa therapy in patients with PD.
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Table 1. Characteristics of patients with Parkinson's disease
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Characteristics

PD-dementia, n (%) PD-non dementia, n (%) p-value
Patients 21 (27.6) 55 (72.4)
Gender 0.592
Men 8 (38.1) 17 (30.9)
Women 13 (61.9) 38 (69.1)
Age at PD onset (years) 70.5 £ 5.2 66.1 + 8.4 0.027
Initial symptom
Tremor 11 (21.2) 41 (78.8) 0.075
Rigidity 9 (20.0) 36 (80.0) 0.101
Bradykinesia 12 (27.9) 31 (72.1) 1.000
Gait disturbance 16 (57.1) 12 (42.9) <0.0001
Myerson's sign 2 (15.4) 11 (84.6) 0.330
Masked face 2 (22.2) 7 (77.8) 1.000
Postural instability 3 (37.5) 5 (62.5) 0.677
Stooped posture 2 (50.0) 2 (50.0) 0.570
PD duration (years) 78 £ 1.6 9.7 £3.6 0.002
Duration 0.042
6-10 years 19 (35.8) 34 (64.2)
11-15 years 2 (11.8) 15 (88.2)
>16 years 0 (0) 6 (100)

Data are expressed as the means £ SD. The values in the parentheses are expressed as percentages of the total patients with PD. PD, Parkin-
son’s disease; PD-dementia, Parkinson’'s disease with dementia; PD-non dementia, Parkinson’s disease without dementia.
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Table 2. Characteristics of drugs used for PD patients

Characteristics PD-dementia, n (%) PD-non dementia, n (%) p-value
Levodopa
Initial formulation
Madopar® (levodopa/benserazide) 10 (47.6) 38 (79.2) 0.112
Sinemet® (Llevodopa/carbidopaq) 9 (39.1) 14 (60.9) 0.168
Stalevo® (levodopa/carbidopa/entacapone) 2 (40.0) 3 (60.0) 0.612
Formulation at enrollment
Madopar® 8 (20.5) 31 (79.5) 0.202
Sinemet® 5 (41.7) 7 (58.3) 0.295
Stalevo® 1 (12.5) 7 (87.5) 0.432
Madopar® + Sinemet® 3 (37.5) 5 (62.5) 0.677
Madopar® + Stalevo® 4 (57.1) 3 (42.9) 0.087
Sinemet® + Stalevo® 0 (0) 1 (100) 1.000
Madopar® + Sinemet® + Stalevo® 0 (0) 1 (100) 1.000
Other anti-parkinson agents
Ropinirole 16 (29.6) 38 (70.4) 0.587
Amantadine 10 (30.3) 23 (69.7) 0.796
Trihexyphenidyl 5 (16.1) 26 (83.9) 0.073
Bromocriptine 3 (10.7) 25 (89.3) 0.016
Propranolol 2 (14.3) 12 (85.7) 0.325
Entacapone 3 (37.5) 5 (62.5) 0.677
Pramipexole 1 (25.0) 3 (75.0) 1.000
Selegiline 0 (0) 4 (100) 0.328
Table 3. Comparisons of levodopa doses between PD-dementia and PD-non dementia groups
Variables PD-dementia PD-non dementia p-value
Patients, n 21 55
Levodopa (average daily dose)
Initial dose (mg/day) 284.5 + 100.1 298.4 + 141.5 0.682
Dose at dementia onset (mg/day) 476.8 + 2253 - -
Total dose (mg/day) 463.2 + 175.8 4222 + 1549 0.319
Average dose for 1st-year (mg/day) 3450 £ 119.9 348.4 £ 152.1 0.928
Average dose for 2nd-year (mg/day) 426.7 £ 139.0 374.5 £ 1743 0.223
Average dose for 3rd-year (mg/day) 473.4 £ 1694 407.0 £ 1735 0.138
Average dose for 4th-year (mg/day) 487.4 + 207.2 436.6 + 180.2 0.296
Average dose for 5th-year (mg/day) 526.2 + 267.2 4744 + 211.8 0.379
Average dose for éth-year (mg/day) 520.9 £ 294.5 492.2 + 2282 0.653
Levodopa (dose change)
Dose change-2 (mg) 116.5 £ 254 26.1 £ 69.9 0.013*
Dose change-3 (mg) 164.9 + 36.0 58.7 £ 117.1 0.043*
Dose change-4 (mg) 205.3 £ 44.8 88.3 £ 142.8 0.197
Dose change-5 (mg) 268.3 £ 58.5 126.0 £ 213.1 0.352
Dose change-6 (mg) 307.4 £ 67.1 143.9 + 2421 0.634

Total dose means average daily dose of levodopa for the é6-year drug therapy in patients with PD. PD-dementia, Parkinson's disease with
dementia; PD-non dementia, Parkinson's disease without dementia. Dose change-2, dose change in the 2nd year from the 1st year; Dose
change-3, dose change in the 3rd year from the 1st year; Dose change-4, dose change in 4th year from the 1st year; Dose change 5, dose
change in the 5th year from the 1st year; Dose change 6, dose change in the 6th year from the 1st year. Data are expressed as the means + SD.
*o <0.05 compared to PD-non dementia groups (1-test).
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Fig. 1. Effects of levodopa doses on the development of PD-
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Fahdeh Xvl $2K217) F HAE 88(38.1%), HIX| vl 2=}
(559) F FAR= 178(30.9%)0.F F TollA 2% o4z} vl&-
o] FQkoL}, T o 7t A A3 Atol= YISt wIEH
A58 Xmjjto] HiF 70.5(x 5.2)4], BIX|ulTto] Hat 66.1(= 8.4)
AR Aol A ooz =4 YERTHp = 0.027)(Table
D).

vl BAlte] X v Hek A] HE ko] 1Y Fof e
T+ 476.8(x 225.3) mge|RaL, 6 B<te] AA Hit 1Y Fo

8- (total average daily dosey2 H]X|ull*(422.2 mg) Ht} A

P (463.2 m)oll A =kot 5 o 7k Apel= FolehA] o
ATH(Table 3). | H =} B8 6d FA At et 19 583
2 Al B RIAT 2Rl A Rl 7R Ft SR o,

Aezol 4 T 27 erkot 213 2ol & EiAE ¢

o

dEEs) 23 390 91 B2 el 919 4 AT /289

Table 5. Comparison of comorbidities between the PD-demen-
tia and PD-non dementia groups

PD-dementia, PD-non dementia,

Variables n (%) n (%) p-value
Patients, n 21 55
Dyskinesia 3 (14.3) 14 (25.5) 0.369
Hallucinations 9 (42.9) 7 (12.7) 0.007*
Insomnia 4 (19.0) 10 (18.2) 1.000
Anxiety 3 (14.3) 10 (18.2) 0.751
Depression 2 (9.5) 7 (12.7) 1.000

*p <0.05 compared to PD-non dementia groups (chi-square test).
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Table 4. Logistic regression analysis of predictors of PD patients with dementia to PD patients with non-dementia

Variables p-value Exp (B) 95%, Cl

Levodopa (dose change-2)

Sex (1: male, 2: female) 0.825 1.141 (0.356-3.660)

PD onset age 0.052 1.091 (0.999-1.192)

Mean dose change 0.036" 1.007 (1.000-1.013)
Levodopa (dose change-3)

Sex 1: male, 2: female) 0.681 1.274 (0.401-4.049)

PD onset age 0.030* 1111 (1.010-1.221)

Mean dose change 0.030* 1.004 (1.000-1.008)

The logistic regression analysis was performed using total PD patients (n = 76). Exp (B), expectency; Cl, confidence interval. Dose change-2, dose
change in the 2nd from the 1st year; Dose change-3, dose change in the 3rd year from the 1st year. *p <0.05.
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Table 6. Comparisons of levodopa doses between hallucinators and non-hallucinatotors

Variables Total Hallucinators Non-hallucinators p-value

PD-dementia

Patients, n 21 9 12

Men, n (%) 8(38.1) 6 (66.7) 2 (16.7) 0.032*

Age at PD onset (years) 70.5 £ 5.2 723 £ 5.1 692 £50 0.169

Initial daily dose (mg) 284.5 + 100.1 352.8 + 100.3 233.3 + 65.1 0.004*
PD-non dementia

Patients, n 55 7 48

Men, n (%) 17(30.9) 3 (42.9) 14 (29.1) 0.370

Age at PD onset (years) 66.1 + 8.4 64,6 + 50 66.31 £ 8.80 0.203

Initial daily dose (mg) 298.41 = 141.5 364.3 + 184.2 288.8 + 133.9 0.083

Data are expressed as the means + SD. *p < 0.05 compared to non-hallucinators (t-test or chi-square test).
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