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Introduction

Parkinson’s disease is one of the most common neu-
rodegenerative diseases. Around the world, estimates of 
Parkinson’s disease (PD) incidence range from 5 to 35 new 
cases per 100000 individuals per year [1]. In recent years, it 
has become apparent that PD has a wide range of non-motor 
features, including autonomic dysfunction, sleep disorders, 
hyposmia, and, as well as cognitive impairment [2-4]. 

Progressive degeneration of dopaminergic neurons 
in substantia nigra pars compacta is known to be the 
major neuropathological feature of PD. For the past 50 
years, the most effective symptomatic treatment has been 
the administration of dopaminergic replacement drugs, 
especially levodopa [5]. However, later was observed that 
there are many symptoms of PD that do not respond to 
levodopa, such as axial symptoms, cognitive impairment or 
dementia [6]. In this context, recent evidence suggests that 
the degeneration of adrenergic, serotonergic, glutamatergic 
and cholinergic neurons also plays an important role [7]. 

According to recent studies, approximately 36% of PD 
patients develop dementia after 4 years of follow-up, and 
83 percent have dementia after 20 years of follow-up, which 
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Abstract
Background: Before L-Dopa’s discovery, anticholinergic drugs were among the first treatments for Parkinson’s disease.  Only now trihexyphenidyl 
(THP) is approved to treat unresponsive L-dopa tremors in young, cognitively unaffected Parkinson’s disease patients. However, there are no specific 
recommendations for disease duration, medication dose, or cognitive status. In low-income countries, THP is still frequently used in Parkinson’s disease 
patients with tremor. The objective of the current study was to evaluate cognitive performance in Parkinson’s disease patients receiving a low dose of THP.
Material and methods: The study was performed on nineteen PD patients, nine of whom were on THP. All patients completed MoCA cognitive assessment. 
The patients were matched depending on their age, disease severity based on UPDRS III and duration of the disease.
Results: The THP patients were taking an average dose of 3.3 mg of THP daily for an average of 1.8 years. There were no statistical differences between 
THP patients and non-THP patients in age (64.8± 4.8 vs 67.2±6.9, p=0.4), UPDRS III (32.1±8.9 vs 41.5±20.6, p=0.2) and disease duration (6.2±4.9 vs 7.0 
± 4.0, p=0.7). The THP patients had lower cognitive performance, with a total MoCA of 19.22 ± 3.3 vs. non-THP patients 24.2±3.0, p=0.003.
Conclusions: In Parkinson’s disease patients, even a low dose of THP causes significant cognitive loss.
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is thought to be due to cholinergic deficiency [8]. As a 
result, cholinergic deficiency plays an important role in the 
pathophysiology and bio-cellular mechanisms of Parkinson’s 
disease [9]. Cholinergic neurons, which are widely distributed 
throughout the brain parenchyma, play an important role in 
a variety of brain processes, including cognitive functions [6, 
7]. According to a recent study, patients with dementia-free 
Parkinson’s disease had moderate cholinergic dysfunction, 
whereas those with dementia associated with Parkinson’s 
disease had severe cholinergic deficiency in various cortical 
regions [10].

One of the first Parkinson’s disease treatments were 
anticholinergic drugs [11]. Currently, anticholinergics are 
approved for unresponsive L-dopa tremors in young and 
cognitively unaffected patients and because of a low price it 
is still widely used in low-income countries [12]. Regardless, 
a relevant issue arises because people with Parkinson’s 
disease may have a subclinical cholinergic deficiency and 
the use of anticholinergic drugs may result in faster cognitive 
deterioration due to cholinergic system suppression, as well 
as a relatively unknown risk, the risk of long-term drug 
dependence. The goal of this study was to evaluate cognitive 
performance in Parkinson’s disease patients taking a low 
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dose of trihexyphenidyl (THP) and patients who did not 
take any anticholinergic medications.

Material and methods

The study included 19 patients divided into two groups: 
9 patients with Parkinson’s disease who received trihexyphe-
nidyl daily and 10 patients with Parkinson’s disease who did 
not receive trihexyphenidyl at all. The two groups of patients 
were similar in terms of age and disease severity. The Unified 
Parkinson’s Disease Rating Scale (UPRDS) part III was 
used to assess disease severity, and the Montreal Cognitive 
Assessment Test (MOCA) was used to compare cognitive 
status.

The statistical analysis was performed using SPSS, version 
23.0. Data are expressed by mean and standard deviation in 
the case of normal distribution and median with IQR for 
variables that are non-normally distributed. The differences 
between the two groups of patients were analyzed with the 
T or Mann-Whitney test, as appropriate. In all analyses, p 
values <0.05 were considered significant.

The current research is a part of a larger project for 
research on PD that was approved by the Research Ethics 
Committee of Nicolae Testemitanu State University of 
Medicine and Pharmacy (protocol No 44 of 12.04.2018). 

Results

Patients were divided into two groups: 9 Parkinson’s 
disease patients who received trihexyphenidyl (THP group) 
were compared to 10 Parkinson’s disease patients who did 
not receive trihexyphenidyl (non-THP group). Patients in 
the THP group received this medication for an average of 
1.8 years, at a daily dose of 3.3 mg THP. The patients in the 
two groups did not differ in terms of age, disease duration, 
disease severity, as measured by UPDRS III. Patients’ 
cognitive ability, as measured by the MoCA test, was 
statistically significant between patient groups (tab. 1). 

Question number 3 of the MoCA test (attention) showed 
the largest statistical difference, so that patients in the THP 
group had an average value of 1.56 ± 0.5 compared to patients 
in the non-THP group, who had an average value of 2.7 ± 0.5, 
so the difference is statistically significant, p = 0.001. Among 
the separate items of UPDRS III only the kinetic tremor of 
the left upper limb was significantly different between both 
groups (p = 0.04), patients in the non-THP group being 
more affected.

table 1. Demographic and clinical characteristics of 
both patients’ groups

THP (n=9) non-THP (n=10) p

Age (years) 64.8 ± 4.8 67.2 ± 6.9 0.4

Disease duration (years)* 6.2 ± 4.9 7.0 ± 4.0 0.5

UPDRS III 32.1 ± 8.9 41.5 ± 20.6 0.2

MoCA total 20 (5) 25 (6) 0.003

THP – group of patients administering trihexyphenidyl; 
non-THP – group of patients who did not administer tri-
hexyphenidyl. Data are presented as mean ± standard devia-
tion for all except marked data with *, presented as median 
(IQR). The value of p was calculated with the student t test, 
except for the marked data with *, which was calculated with 
the Mann-Whitney test due to abnormal data distribution. 
UPDRS III – the motor part of the Parkinson’s disease dis-
ability scale. MoCA – Montreal cognitive assessment.

Discussion

There’s no doubt that PD causes cognitive impairment, 
which leads to dementia and a higher mortality and mor-
bidity rate. At the ten-year follow-up, 60% of patients are 
diagnosed with dementia; at the twenty-year over 83% are 
diagnosed with the disease. Anticholinergic medications di-
minish attentional function, which is most typically associ-
ated with alertness, and causes recent memory problems [8, 
13]. Therefore, even if anticholinergics provide a benefit in 
terms of motor function, there is a high chance that the pa-
tients may acquire a cognitive issue earlier in the course of 
the disease. We found in this study that even a small daily 
dose of THP leads to a worse cognitive outcome.

In patients with PD, the density of cholinergic neurons is 
reduced in all cortical areas [14]. Degeneration of cholinergic 
neurons, however, is only one of the mechanisms underlying 
cognitive impairment, according to recent studies [7, 9]. 
Previous clinical observations with anticholinergic drugs, 
which were the first symptomatic treatment for patients with 
PD before the discovery of levodopa, led to the hypothesis 
that both cholinergic and dopaminergic signalling systems 
must be in balance for the striatum to function normally 
in movement control [11]. Anticholinergic medicines are 
thought to attenuate the increased striatal cholinergic tone 
generated by the loss of dopamine in PD patients, restoring 
the balance between these two signalling systems to some 
extent [6]. However, it is still unclear whether and how 
cholinergic disorders contribute to motor and non-motor 
symptoms. The broad degradation of cholinergic neurons in 
most patients with PD causes cognitive deficits at some point 
in the disease and long-term THP treatment has the potential 
to cause irreversible alterations in the brain, according to the 
findings of experimental studies on mice [15].

The prefrontal cortex and the frontal basal nuclei, 
which are severely affected by cholinergic deficiency, are 
also implicated in the control of gait. Gait and balance can 
only be coordinated with cognitive function [16, 17]. As a 
result, THP could affect independence and quality of life by 
exacerbating gait and balance problems.

Additionally, THP use is often accompanied by physical 
symptoms, such as dilated pupils, flushed skin, constipation, 
as well as rapid heart rate and ataxia [18]. Giving up this 
drug is extremely difficult, especially if a cognitive deficit 
has already developed. International guidelines recommend 
the use of THP only in young PD patients, without cognitive 
impairment, who have a low risk of developing dementia. 
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However, younger patients have a higher risk of developing 
drug abuse with THP.

Conclusions

As a result, it can be concluded that there are no clear 
data on the age of individuals who would benefit and what 
amount of THP would be effective for the treatment of PD 
motor symptoms without causing irreversible effects. No 
doubt this is a serious public health concern because THP 
is commonly used in the Republic of Moldova, and chronic 
THP use causes cognitive deterioration, dependence, and 
abuse even in a low dose.
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