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Parkinson’s Disease (PD) is a progressive neurodegener-
ative disorder characterized by a combination of motor and
non-motor symptoms that significantly impact the quality of
life of patients [1-5]. Levodopa formulations with periph-
eral dopa decarboxylase inhibitors, such as benserazide or
carbidopa, remain the gold standard treatment due to their
effectiveness in replenishing striatal dopamine levels [6].

Traditionally administered orally, levodopa therapy has
evolved to include intrajejunal and, more recently, subcuta-
neous delivery methods to better manage motor fluctuations
and dyskinesias in advanced stages of PD [7].

An association between levodopa therapy and polyneu-
ropathy was first observed in patients receiving high doses of
orallevodopa [8]. The metabolism of levodopa and dopamine
through catechol-O-methyltransferase leads to the production
of homocysteine, a neurotoxic amino acid.

Remethylation of homocysteine back to methionine
requires vitamin B12 and folate as essential cofactors.
Alternatively, homocysteine can be converted to cystathio-
nine through the transsulfuration pathway, which requires
vitamin B6. In PD patients, increased levodopa intake elevates
homocysteine levels, potentially depleting these vitamins
and leading to deficiencies in folic acid, and vitamins B6 and
B12[8]. Elevated homocysteine levels and vitamin deficiencies
have been implicated in the development of polyneuropathy.
However, it remains unclear whether these factors alone or
other mechanisms are primarily responsible for the neurop-
athy, suggesting a multifactorial etiology [9].

With theadvent oflevodopa-carbidopa intestinal gel (LCIG),
concerns about polyneuropathy have resurfaced [10, 11].
Unlike the predominantly chronic and sensory polyneuropa-
thy observed with oral levodopa intake [12], patients receiving

LCIG can develop acute, subacute, and chronic neuropathic
symptoms. The acute form is particularly concerning, as it
is often disabling and leads to discontinuation of therapy.
In the original paper by Havrankova et al. [13] published
in this issue, the authors report findings from a multicentre
study examining the association between LCIG and acute
polyneuropathy. They retrospectively evaluated 183 patients
treated with LCIG across seven Czech and Slovak movement
disorder centers and identified acute polyneuropathy in six
patients. Discontinuation of LCIG in all six patients resulted in
stabilization or improvement of their neuropathic symptoms.

Havrankova et al. suspected two mechanisms involved in
the pathophysiology of acute polyneuropathy in LCIG-treated
patients: inherited (genetic) and acquired (e.g. autoimmune
factors post-infection) predispositions, and the potential toxic
effects of high doses of LCIG on the jejunum or directly on
the peripheral nervous system [13].

The genetic landscape of both familial and sporadic PD is
continuously evolving, and it is likely that certain genetic vari-
ants may influence an individual’s susceptibility to developing
polyneuropathy [14]. Genetic factors could modulate individ-
ual responses to levodopa and its metabolites, influencing the
risk of neuropathy development. For example, polymorphisms
in genes involved in homocysteine metabolism could predis-
pose patients to higher homocysteine levels [15].

Furthermore, neuropathy could be related to autoim-
mune mechanisms, as seen in other autoimmune diseases
that manifest with neuropathic symptoms [16]. Immune
activation following infections could lead to an autoimmune
response targeting peripheral nerves, resulting in neuropathy.
Recently, attention has been given to atrophy of the vagus
nerve in PD patients; however, whether this is part of the
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neurodegenerative process or secondary to other insults is still
unclear [17]. Some authors have argued that other causes have
not been adequately ruled out, suggesting that sporadic diseas-
es such as Guillain-Barré syndrome or chronic inflammatory
demyelinating polyneuropathy could be contributing to the
observed phenomena [18]. Lastly, the medication formulations
for LCIG include additional ingredients, such as methylcel-
lulose, which may have an impact on the gut microbiota and
could potentially induce inflammatory bowel disease, thus
indirectly affecting the nervous system [19].

It is important to note that in most patients, therapies with
oral, intrajejunal, and subcutaneous levodopa formulations are
well tolerated, and adverse effects are generally manageable.
Supplementation with folic acid, vitamin B6 (not exceeding
25 mg per day), and vitamin B12 (avoiding cyanocobalamin in
cases of renal impairment) is relatively safe in most cases, and can
help mitigate neuropathy associated with hyperhomocysteinemia
[8]. However, more information is needed to fully understand the
mechanisms underlying acute polyneuropathy in patients treated
with LCIG and to develop effective strategies for prevention
and management. The introduction of subcutaneous foslevo-
dopa/foscarbidopa as a novel treatment option adds another
layer of complexity, as the frequency and risk of polyneuropathy
associated with this therapy remain to be estimated.

Prospective studies involving larger cohorts and systematic
monitoring of nutritional status, genetic factors, and immune
markers are needed. Such research could provide valuable in-
sights into the pathophysiology of neuropathy in PD patients
and inform clinical practice to enhance patient outcomes.
Addressing these gaps will be essential for optimising levodopa
intrajejunal and subcutanous therapies and minimising their
potential adverse effects.

Article information

Conflicts of interest: None.

Funding: None.

Financial disclosures: ]. Dulski is partially supported by the
Polish Ministry of Science (Scholarship for Outstanding Young
Scientists, SMN/19/1279/2023), and the Haworth Family
Professorship in Neurodegenerative Diseases Fund (90052067).
He serves as an editorial board member of ‘Neurologia
i Neurochirurgia Polska’. He has received speakers’ bureau hon-
oraria from VM Media Ltd., Radostaw Lipiniski 90 Consulting,
and Ipsen. He has intellectual property rights for Application
of Hydrogen Peroxide and 175 -Estradiol and its Metabolites
as Biomarkers in a Method of Diagnosing Neurodegenerative
Diseases In Vitro’ (W0/2023/234790).

References

1. Dulski J, Uitti RJ, Ross OA, et al. Genetic architecture of Parkinson’s
disease subtypes - Review of the literature. Front Aging Neurosci.

544

10.

11.

12.

13.

14.

15.

2022; 14: 1023574, doi: 10.3389/fnagi.2022.1023574, indexed in
Pubmed: 36337703.

Duda K, Chmiela T, CieSla-Futawka A, et al. Are 5-2-1 Delphi crite-
ria and MANAGE-PD useful screening tools for general neurologists
for qualification to device-aided therapies in advanced Parkinson’s
Disease? Neurol Neurochir Pol. 2024; 58(4): 422-428, doi: 10.5603/
pjnns.99624, indexed in Pubmed: 38967144.

Rusinek J, Porebska K, Sawczynska K, et al. Visual disturbances in
patients with Parkinson’s Disease treated with oral medications or
deep brain stimulation. Neurol Neurochir Pol. 2023; 57(4): 392-396,
doi: 10.5603/PJNNS.a2023.0048, indexed in Pubmed: 37501541.
Nowak J, Antoniak A, Kopczyriski M, et al. Validation of Polish version of Ga-
strointestinal Dysfunction Scale for Parkinson’s Disease. Neurol Neurochir
Pol. 2024; 58(3): 338-346, doi: 10.5603/pjnns.98275.

Malkiewicz JJ, Siuda J. Comparison of autonomic dysfunction in pa-
tients with Parkinson’s Disease, progressive supranuclear palsy, and
multiple system atrophy. Neurol Neurochir Pol. 2024; 58(2): 193-
-202, doi: 10.5603/pjnns.96939, indexed in Pubmed: 38148738.
Ferreira JJ, Katzenschlager R, Bloem BR, et al. Summary of the recom-
mendations of the EFNS/MDS-ES review on therapeutic management
of Parkinson’s disease. European Journal of Neurology. 2012; 20(1):
5-15, doi: 10.1111/j.1468-1331.2012.03866.x.

Espay A, Stocchi F, Pahwa R, et al. Safety and efficacy of continuous
subcutaneous levodopa-carbidopa infusion (NDO612) for Parkinson’s
disease with motor fluctuations (BouNDless): a phase 3, randomised,
double-blind, double-dummy, multicentre trial. The Lancet Neurology.
2024; 23(5): 465-476, doi: 10.1016/s1474-4422(24)00052-8.
Ahlskog J. Levodopa, homocysteine and Parkinson’s disease: What's
the problem? Parkinsonism & Related Disorders. 2023; 109: 105357,
doi: 10.1016/j.parkreldis.2023.105357.

Déry C, Buchmann C, Labrecque G, et al. Oral Levodopa Therapy,
Vitamin B6 and Peripheral Neuropathy: A Cross-Sectional Observa-
tional Study. Mov Disord Clin Pract. 2024 [Epub ahead of print],
doi: 10.1002/mdc3.14243, indexed in Pubmed: 39441018.
Piekarski R, Roszmann A, Dulski J, et al. Acute/subacutae demyeli-
nating polyneuropathy in Parkinson’s Disease patients on levodopa-
-carbidopa intestinal gel therapy: systematic review with new case
report. Neurol Neurochir Pol. 2023; 57(2): 169-176, doi: 10.5603/
PJNNS.a2023.0001, indexed in Pubmed: 36628506.

Piekarski R, Roszmann A, Dulski J, et al. Response to ‘Before blaming
levodopa/carbidopa intestinal gel for demyelinating polyneuropathy,
all differential aetiologies must be ruled out’. Neurol Neurochir Pol.
2023; 57(4): 403-404, doi: 10.5603/PJNNS.a2023.0045, indexed
in Pubmed: 37466034,

Szadejko K, Dziewiatowski K, Szabat K, et al. Polyneuropathy in levo-
dopa-treated Parkinson’s patients. J Neurol Sci. 2016; 371: 36-41,
doi: 10.1016/}.jns.2016.09.061, indexed in Pubmed: 27871444,
Havrankovéa P. Acute polyneuropathy: a serious complication of levo-
dopa/ /carbidopa intestinal gel treatment for Parkinson’s Disease.
Neurol Neurochir Pol. 2024; 58(6): 586-592, doi: 10.5603/
pjnns.100132.

Dulski J, Ross O, Wszolek Z. Genetics of Parkinson’s Disease: state-of-
-the-art and role in clinical settings. Neurol Neurochir Pol. 2024; 58(1):
38-46, doi: 10.5603/pjnns.97806.

Biatecka M, Kurzawski M, Roszmann A, et al. Association of COMT,
MTHFR, and SLC19A1(RFC-1) polymorphisms with homocystei-
ne blood levels and cognitive impairment in Parkinson’s disease.
Pharmacogenet Genomics. 2012; 22(10): 716-724, doi: 10.1097/
FPC.0b013e32835693f7, indexed in Pubmed: 22890010.

www.journals.viamedica.pl/neurologia_neurochirurgia_polska


http://dx.doi.org/10.3389/fnagi.2022.1023574
https://www.ncbi.nlm.nih.gov/pubmed/36337703
http://dx.doi.org/10.5603/pjnns.99624
http://dx.doi.org/10.5603/pjnns.99624
https://www.ncbi.nlm.nih.gov/pubmed/38967144
http://dx.doi.org/10.5603/PJNNS.a2023.0048
https://www.ncbi.nlm.nih.gov/pubmed/37501541
http://dx.doi.org/10.5603/pjnns.98275
http://dx.doi.org/10.5603/pjnns.96939
https://www.ncbi.nlm.nih.gov/pubmed/38148738
http://dx.doi.org/10.1111/j.1468-1331.2012.03866.x
http://dx.doi.org/10.1016/s1474-4422(24)00052-8
http://dx.doi.org/10.1016/j.parkreldis.2023.105357
http://dx.doi.org/10.1002/mdc3.14243
https://www.ncbi.nlm.nih.gov/pubmed/39441018
http://dx.doi.org/10.5603/PJNNS.a2023.0001
http://dx.doi.org/10.5603/PJNNS.a2023.0001
https://www.ncbi.nlm.nih.gov/pubmed/36628506
http://dx.doi.org/10.5603/PJNNS.a2023.0045
https://www.ncbi.nlm.nih.gov/pubmed/37466034
http://dx.doi.org/10.1016/j.jns.2016.09.061
https://www.ncbi.nlm.nih.gov/pubmed/27871444
http://dx.doi.org/10.5603/pjnns.100132
http://dx.doi.org/10.5603/pjnns.100132
http://dx.doi.org/10.5603/pjnns.97806
http://dx.doi.org/10.1097/FPC.0b013e32835693f7
http://dx.doi.org/10.1097/FPC.0b013e32835693f7
https://www.ncbi.nlm.nih.gov/pubmed/22890010

Jarostaw Dulski, Polyneuropathy and levodopa in PD

16. Ivanova K, Zukovs D, MoZeitovica E, et al. Prevalence of polyneuro-

17.

pathies among systemic sclerosis patients and impact on health-
-related quality of life. Neurol Neurochir Pol. 2023; 57(2): 206-211,
doi: 10.5603/pjnns.a2023.0018.

Radziwon J, Stawek J. Ultrasonographically measured atrophy of vagus
nerve in Parkinson’s Disease: clinical and pathogenetic insights plus
systematic review and meta-analysis. Neurol Neurochir Pol. 2024;
58(5): 471-483, doi: 10.5603/pjnns.99592.

18.

19.

Finsterer J. Before blaming levodopa/carbidopa intestinal gel for de-
myelinating polyneuropathy, all differential aetiologies must be ruled
out. Neurol Neurochir Pol. 2023; 57(4): 401-402, doi: 10.5603/
pjnns.a2023.0043.

Martino JV, Van Limbergen J, Cahill LE. The Role of Carrageenan
and Carboxymethylcellulose in the Development of Intestinal Inflam-
mation. Front Pediatr. 2017; 5: 96, doi: 10.3389/fped.2017.00096,
indexed in Pubmed: 28507982.

www.journals.viamedica.pl/neurologia_neurochirurgia_polska 545


http://dx.doi.org/10.5603/pjnns.a2023.0018
http://dx.doi.org/10.5603/pjnns.99592
http://dx.doi.org/10.5603/pjnns.a2023.0043
http://dx.doi.org/10.5603/pjnns.a2023.0043
http://dx.doi.org/10.3389/fped.2017.00096
https://www.ncbi.nlm.nih.gov/pubmed/28507982

