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INFLUENCIA DA LEVODOPA SOBRE A FASE ORAL DA

DEGLUTICAO EM PACIENTES COM DOENCA DE PARKINSON

Influence of levodopa on the oral phase of swallowing
in patients with Parkinson’s disease

Renata Mancopes", Angela Ruviaro Busanello-Stella®, Leila Susana Finger®),
Aline Prade Neu®, Andrielle de Bitencourt Pacheco®, Mayde Seadi Torriani®

ABSTRACT

The purpose of this study is to conduct a literature review in order to verify the possible influence
of Levodopa on the oral phase of deglutition in individuals with Parkinson disease. The survey was
conducted in journals indexed in Science Direct, Capes periodicals, LILACS, SciELO, MedLine and
Scopus, as well as in books. For this survey, the terms disfagia/dysphagia/disfagia, medicamentos/
drugs/las drogas, levodopa, Parkinson/Parkinson disease/ enfermedad de Parkinson and swallowing
disorders were used. It was possible to identify 16 international and 25 national scientific articles.
After reading every identified papers, 32 were selected in addiction to four books and one abstract
published in scientific conference proceedings were used. For such selection, the inclusion criteria
were the papers which considered the impairments caused by Parkinson’s disease, especially during
the oral phase of swallowing, as well as the effects of levodopa about it. As exclusion criteria, the drug
influence during pharyngeal phase was considered, because it usually seems to have higher effect
during oral phase. There is disagreement in the literature surveyed considering Levodopa possible
effects in deglutition. When these effects occur, they generally affect the oral phase of this function,
since difficulties already present in Parkinson Disease carriers are maximized by the xerostomia due
to the administration of this drug. Considering the vast range of results found in the studies surveyed,
developing controlled studies for a detailed elucidation of Levodopa effects in deglutition becomes

necessary.
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INTRODUCTION

Parkinson’s disease (PD) is characterized by
being a progressive and degenerative disease' that
affects approximately from 1 to 2% of the population
over 65 years of age 2 Currently, its aetiology is
not fully known, but there is a hypothesis that the
gradual loss of neurons in the substantia nigra of the
midbrain is caused by possible genetic and environ-
mental factors and by the aging itself 2.
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Manifestations such as tremors at rest, muscle
rigidity, bradykinesia, hypokinesia, changes in
posture, in balance and voice changes are some of
the signs and symptoms of this disease “. Difficulties
in the functions of swallowing and breathing are
also part of the pathophysiology of this disease and
require special attention because they increase
the possibility of pulmonary aspiration, pneumonia,
and thus interfere with the survival and quality of
patients’ lifeS.

The medical treatment of PD is intended to
minimize these symptoms, which is usually done
by means of drugs with dopamine base. Drugs
in this neurotransmitter are intended to stimulate
the dopaminergic receptors located in the post-
synaptic neurons®. These medications are effective,
especially in the more general symptoms of the
disease and in improving the quality of life of the
subject. However, they present potential side effects
that may limit or decrease the efficiency of essential
functions to life, such as swallowing.

For the speech pathology, a trained professional
in the performance of swallowing difficulties, the
pharmacological knowledge becomes necessary.
This is because the evaluation, prognosis, conduct
and therapeutic evolution will possess basement
and deeper study. Furthermore, often, the adminis-
tered drugs may enhance already existing dysfunc-
tions as well as interfere in the process of speech
rehabilitation’.

The impact of the drugs on the physiology of
swallowing has been frequently reported in the
literature, especially being distinguished symptoms
such as decreased level of general consciousness,
decreased sensitivity and xerostomia®.

From the interface between the drugs for PD and
changes in the physiological process of swallowing,
the present study was aimed to make bibliographic
search to verify the possible influence of the
Levodopa on the oral phase of the swallowing in
patients with Parkinson’s disease.

METHOD

This study was conducted through a literature
review, from which it was sought to build a
theoretical framework on the possible influence of
the Levodopa on the oral phase of swallowing in
patients with Parkinson’s disease. It was performed
a search of articles published in different databases
SCIENCE DIRECT, CAPES journals, MEDLINE,
SciELO, LILACS, SCOPUS. The year of publication
of the article was not considered a criterion selection
due to the scarcity of publications on the topic. To
perform the research there were used the following
terms: dysphagia, medication, levodopa, Parkinson,
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dysphagia, drugs, swallowing disorders, Parkinson’s
disease, disphagia, drugs and Parkinson’s disease.

There were identified 16 international and
25 national articles. After this procedure, it was
performed the reading of all the identified articles. As
inclusion criteria of articles in this review, there were
used those that consider the impairment caused by
Parkinson’s disease, especially in the oral phase of
swallowing, as well as the effects of the levodopa
on the same. Now, the influence of levodopa in the
pharyngeal phase of swallowing was an exclusion
criterion, because this drug usually seems to
have a greater effect on the oral phase, since the
difficulties that the bearer of Parkinson’s disease
already presents, are maximized by the xerostomia
resulting from the administration of levodopa. Of this
total of 41 found articles, there were selected 32.
There were also used four books and a summary of
the proceedings of Congress due to the relevance
related to the studied topic and its importance for
the scientific area.

LITERATURE REVIEW

Parkinson’s disease

PD is a clinically common disease, having mainly
motor manifestations in the affected individuals,
being its diagnosis based on the presence of resting
tremor, rigidity, bradykinesia, and in the advanced
stage, alteration of postural reflexes °. Among
these symptoms, the individual with the disease
can still experiencing pain, fatigue, depression,
cognitive and sexual disorders'® as well as olfaction
changes .

The progressive nature causes that the disease
evolution generates secondary complications arising
from the primary physical signs and symptoms. This
can lead to mental/emotional, social and economical
impairment to the patient, making it often unable to
perform activities of daily living'™. This distancing
of the subject from his daily routine and from his
previous capacities contributes to decreased quality
of life's.

The involvement of the axial musculature
involves, in different degrees, the impairment of
speech and voice (dysarthrophonia) in addition
to the impairment of the physiological process
of swallowing (disphagia). Disphagia has high
prevalence in the PD according to the literature,
resulting from difficulties in the tongue movements
and other structures of the stomatognathic system
and especially of the incoordination of them. Apart
from that, commonly, patients with PD also present
dysphagia with impairment of the oesophageal
phase, due to the decrease of the peristalsis
process'



However, the characteristics of the disphagia
in the PD are not fully understood. It is known
that occurs mainly in the oral leakage of saliva'®
and sialorrhea™. But disphagia as a symptom and
sign of PD, is characterized by affect all phases
of swallowing ¢, especially the oral phase. In this
disease, aspiration pneumonia does not happen
often, and the aspiration itself may occur without the
presence of disphagia. This is because the respi-
ratory impairment in these subjects is significant and
often causes death in this population'”.

Treatment of Parkinson Disease

After the diagnosis of PD, it should be analysed
the patient’'s conditions and the impact of the
disease on daily activities, aiming the beginning of
the early treatment’@,

The elective treatment is usually done by the
physician in conjunction with the patient and/or
their families, and will go through several phases,
depending on the patient’s impairment and disease
progression. Its main focus is maintaining the quality
of life’® and, therefore, is important, in addition to
drug treatment, the multi and interdisciplinary inter-
vention (phonoaudiology, physiotherapy, occupa-
tional therapy, nutrition, among others) .

The most widely used drugs in the treatment
of PD are: anticholinergics to minimize tremor',
tricyclic antidepressants, and selective inhibitors
of serotonin reuptake, antipsychotics and anticon-
vulsants for depression disorders and to prevent
convulsions® and the dopaminergic to directly
stimulate the dopamine receptors®'. Within this
latter group, the levodopa has been highlighted in
the reduction of parkinsonian symptoms’.

Possible implications of the Levodopa in the
speech therapy aspects

The most common drug treatment for PD is
the use of Levodopa, for being the most effective
single agent in treating this disease. According to
the literature?, it is possible that at the beginning of
the treatment, 80% of patients show improvement in
most of the symptoms.

This drug enables the dopaminergic replacement,
being a precursor of the dopamine. Levodopa is
absorbed in the duodenum, being transported
through the bloodstream to the brain, turning it
into dopamine by the action of the dopa decarbox-
ylase enzyme. Through this absorption process,
it corrects the biochemical deficit caused by the
disease, improving the global motor symptoms?,
while reducing the mortality rate of these patients?.

Dopaminergic drugs have proven to be effective
to virtually improve all the measures of pulmonary
function. However, there are little evidences about
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the direct effects of levodopa in the swallowing®:.
Most of the performed studies have small samples
and show slightimprovementin disphagiain a portion
of participants, with a decline of this function in other
studies® %. Another study®® also suggests that the
abnormalities of swallowing in PD do not seem to be
exclusively related to dopamine deficiency.

It is also taken into consideration by some
authors, the fact that the administration of Levodopa
is a potential to increase the production of free
radicals, resulting from the metabolism of dopamine,
contributing to the degenerative process, since they
affect the neurons of the substantia nigra?'. This
would help in aggravation of the disease rather than
in its improvement, affecting the patient as a whole
and inevitably the functions of the SE.

Many studies are divided on the benefit, harm or
indifference of the administration of the Levodopa
before swallowing. One study compared the effect of
maximal doses of Levodopa tolerated orally (1 t0 6.6
grams per day) with doses of placebo in 18 patients
with idiopathic parkinsionism through the side
cineradiography . There was no statistical difference
between the pharyngeal transit times (main objective
of the study) during the administration of levodopa
and of the placebo 24, which agrees with the lack of
significance found by Bushmann et al. (1989)#’.

The oropharyngeal ability of swallowing in the
PD was examined in 19 patients before and after
administration of 200 mg of Levodopa combined
with benserazide (50 mg). The authors® concluded,
contrary to previous studies, that more than
half of the patients experienced improvement of
the swallowing function after the treatment with
Levodopa, possibly due to the reduction of bradyki-
nesia and rigidity of the tongue.

These results also go against the findings of
another study®, in which the usual dose of levodopa
was related to the coordination of swallowing and
breathing in patients with PD. The authors concluded
that the efficiency of swallowing seems to have been
reduced with the administration of Levodopa, but no
association was found between the Levodopa and
the coordination of swallowing and breathing, and
laryngeal penetration or tracheal aspiration.

Comparing the effect of the levodopa in the PD
and in the parkinsonism induced by drugs, studies
showed 29% that, although Levodopa can improve
swallowing in both cases, these entities cannot
be assimilated. In the long term, the forecasts
are different as well as the pathophysiology. The
degenerative process in PD includes not only the
dopaminergic system but also the noradrenergic,
serotonergic and cholinergic, among others.
Therefore, swallowing of parkinsonism induced by
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drugs may not be comparable in all aspects with the
idiopathic Parkinson’s disease.

Every drug, including the Levodopa, has specific
aims to prevent, alleviate and cure certain diseases,
but can cause side effects to the patients *°. Among
the main adverse effects of this drug may be:
nausea, vomiting, diarrhoea, loss of appetite, weight
loss, dysgeusia, odynophagia, dyskinesia, amnesia,
diplopia and xerostomia & 2!,

The xerostomia, a odinophagia and dyski-
nesia of the tongue and of the lips may negatively
influence in the physiological process of swallowing.
Regarding the involuntary movements®!, specifi-
cally, drug interactions, in particular of the Levodopa,
can trigger them. They are characterized for being
abnormal, and mainly for affecting the extremities
(among them, the jaw) showing motor adjustments
of the choreiform type, dystonia, athetosis, tics and
myoclonus .

Patients treated with Levodopa may develop
motor instability and/or dyskinesia after some
years of drug administration. Abnormal involuntary
movements manifested by patients with dyskinesia
may contribute to the establishment of swallowing
abnormalities in the PD"".

Xerostomia is described as a subjective
sensation of dry mouth that may be consequent
of the decrease or cessation of the salivary glands
function®. It presents as main causes: health status,
side effects of radiation on cancer of the head and
neck and side effect of several drugs 8%%. Besides
these causes, the dysfunctions in the salivary
centres may also be related to changes in function
of the gland itself, and diseases such as PD 2.

Among the drugs that can cause xerostomia the
anti-parkinsonian, antidepressants, antipsychotics,
antihistamines, analgesics, tranquillizers, antihyper-
tensives &, anxiolytics, anticholinergics, and anticon-
vulsants® stood out.

In addition to moisten the tissues of the oral
cavity, saliva, with its lubricating property, helps in
the formation and swallowing of the bolus. Thus, the
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xerostomia causes significant effects on chewing,
swallowing and taste, minimizing the effectiveness
of the oral phase of this function®, compromising the
nutritional status of the individual *. Therefore, the
main phase of swallowing affected in the PD, and
that is most likely to be influenced by Levodopa is
the oral one®.

Individuals with PD often have complaints of
disphagia in 50% of the cases. This percentage
passes to approximately 90% when swallowing is
evaluated by means of videofluoroscopy®”. The
changes usually appear in all phases of swallowing.
At the oral phase, the difficulty of formation of the
bolus, the tremors and dyskinesias of the tongue are
characteristic of the PD?%”, and when associated
with xerostomia caused by Levodopa further
undermine this phase of swallowing.

It is evident that some studies show the
improvement that the Levodopa produces, in other
cases, there may be no influence whatsoever, and
in some cases this drug may adversely affect in
swallowing. However, in view of the effectiveness
for the control of the overall clinical picture, this drug
will continue to be prescribed, and patients will need
a more careful attention on the aspect of swallowing
and of eventual phonoaudiological complications.

CONCLUSION

There is disagreement in the literature about
the potential effects of Levodopa in the swallowing.
When these occur, usually affect the oral phase
of this function, since the difficulties which the
carrier of DP already presents are maximized by
the xerostomia resulting from the administration of
this drug.

Due to the use of different methodologies,
small number of individuals in studies, as well as
the consequent diversity of the found results, it is
necessary to perform controlled studies to a more
detailed elucidation of the effects of Levodopa in the
swallowing.
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RESUMO

Este estudo objetiva realizar levantamento bibliografico para verificar a possivel influéncia da
Levodopa sobre a fase oral da degluticao de individuos com Doenga de Parkinson. Foi realizado
levantamento bibliografico em periddicos indexados no Science Direct, periddicos Capes, LILACS,
SciELO, MedLine e Scopus e livros. Para busca foram utilizados os termos disfagia, medicamentos,
levodopa, Parkinson, dysphagia, drugs, swallowing disorders, Parkinson’s disease, disfagia, las dro-
gas e enfermedad de parkinson. Foram identificados 16 artigos internacionais e 25 nacionais, apés a
leitura de todos os artigos identificados foram selecionados 32, utilizaram-se ainda quatro livros e um
resumo de anais de congresso. Para tal selecao utilizou-se como critério de inclusdo aqueles artigos
que considerassem o comprometimento causado pela Doenca de Parkinson, especialmente na fase
oral da degluticdo, bem como os efeitos da levodopa sobre a mesma, e como critério de excluséo a
influéncia do f&rmaco na fase faringea, pois geralmente ele parece ter maior efeito na fase oral. Existe
discordancia na literatura quanto aos possiveis efeitos da Levodopa na degluticdo. Quando estes
ocorrem, geralmente afetam a fase oral desta fun¢do, uma vez que as dificuldades que o portador da
Doenca de Parkinson ja apresenta sdo maximizadas pela xerostomia decorrente da administracdo
deste farmaco. Em virtude da grande diversidade dos resultados dos estudos encontrados, faz-se
necessdria a realizacao de estudos controlados para uma elucida¢do mais detalhada dos efeitos da
Levodopa na degluti¢éo.

DESCRITORES: Transtornos de Degluticdo; Uso de Medicamentos; Levodopa; Doenca de

Parkinson
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