


Case Report
Levodopa-Induced Hypersalivation: A Case Report


Abstract
Levodopa combined with carbidopa is the cornerstone of symptomatic treatment for Parkinson's disease. While effective for motor symptoms, its impact on autonomic pathways can produce paradoxical reactions. We report the case of a 51-year-old male with HIV and a new diagnosis of parkinson-plus syndrome who developed acute, profuse sialorrhea shortly after initiating levodopa/carbidopa. Although his tremor, rigidity, and gait improved, significant hypersalivation emerged after five doses. A Naranjo adverse drug reaction probability score of 8 indicated a probable association. The symptom resolved completely upon discontinuation of levodopa/carbidopa and initiation of trihexyphenidyl and rasagiline. This case highlights a critical clinical paradox: sialorrhea, typically a feature of advanced Parkinson's disease due to impaired swallowing, can also be an iatrogenic and reversible effect of its primary treatment. Recognizing this potential and reversible side effect is crucial to prevent unnecessary patient discomfort and to inform appropriate treatment adjustments in parkinsonian disorders.
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Introduction
Levodopa, administered with a peripheral dopa-decarboxylase inhibitor like carbidopa, remains the most effective pharmacologic therapy for Parkinson's disease (PD). This combination inhibits the peripheral conversion of levodopa to dopamine, reducing side effects and enhancing central bioavailability.
The primary pathology of PD involves progressive degeneration of dopaminergic neurons in the substantia nigra pars compacta, leading to striatal dopamine depletion and the core motor features of bradykinesia, rigidity, and tremor. As a prodrug that crosses the blood-brain barrier, levodopa is decarboxylated into dopamine within the CNS, restoring neurotransmission and ameliorating motor symptoms.
Case Presentation
A 51-year-old male with a known 8-year history of HIV on antiretroviral therapy presented with a six-month history of tremors and a three-month history of progressive gait difficulty. His medical history included chronic smoking and alcohol use. On examination, he exhibited cogwheel rigidity, increased muscle tone, and a shuffling gait. Vital signs were stable. A diagnosis of Parkinson-plus syndrome was made.
His inpatient pharmacotherapy included levodopa/carbidopa (110 mg four times daily), propranolol (40 mg daily), and amantadine (100 mg twice daily). After the fifth dose of levodopa/carbidopa, the patient developed acute, profuse oropharyngeal secretions with pooling.
A comprehensive evaluation by the clinical team, reviewing medication history and the temporal relationship of symptom onset, identified levodopa/carbidopa as the likely cause. A Naranjo Adverse Drug Reaction Probability Scale score of 8 indicated a probable adverse drug reaction. Levodopa/carbidopa was discontinued, and the regimen was transitioned to trihexyphenidyl (1 mg thrice daily) and rasagiline (0.5 mg once daily). The patient provided informed consent for the publication of this case report. The hypersalivation resolved completely, and the patient's condition improved.
Discussion
Parkinson's Disease (PD) is a chronic neurodegenerative disorder characterized by motor and non-motor symptoms. Sialorrhea, or hypersalivation, is a prevalent and socially debilitating non-motor symptom, affecting up to 56% of patients [1]. It typically results from impaired swallowing and oropharyngeal bradykinesia rather than true salivary overproduction [2, 3]. In the present case, anterior sialorrhea developed acutely after initiating levodopa/carbidopa and resolved upon its withdrawal. A Naranjo score of 8 indicated a probable adverse drug reaction.
While HIV-associated parkinsonism was a differential diagnosis, the precise temporal relationship between levodopa initiation, symptom onset, and resolution upon withdrawal strongly supports an iatrogenic cause. This clear cause-and-effect distinguishes it from progression of a pre-existing neurological condition.
Although sialorrhea is a common feature of PD, this case highlights its potential as a direct, reversible effect of dopaminergic treatment. Levodopa/carbidopa remains the gold standard for symptomatic management [4], but it can produce paradoxical autonomic side effects. The mechanism of levodopa-induced sialorrhea is thought to involve central and peripheral pathways. Preclinical evidence shows that L-dopa and dopamine can stimulate salivary flow [5], consistent with clinical observations of autonomic dysfunction in PD patients on dopaminergic therapy [6]. An in vivo study demonstrated that this response is inhibited by adrenergic blockers, indicating stimulation occurs via central sympathetic outflow and peripheral action on α and β-adrenergic receptors in salivary glands [5].
Management of sialorrhea is multifaceted. For this patient, discontinuing the offending agent was definitive. When this is not feasible, alternatives include anticholinergic agents or botulinum toxin (BoNT) injections. Sublingual atropine can offer mild benefits, but its risks, including neuropsychiatric effects, often outweigh the advantages [14]. Guidelines recommend pharmacological treatment only after behavioural measures fail [7]. Glycopyrrolate is often preferred due to its limited CNS penetration [8]. BoNT injections into the parotid and submandibular glands are highly effective and durable, typically guided by ultrasound for accuracy [9, 10]. A comprehensive review of drooling management confirms that BoNT is a well-established treatment, though optimal dosing regimens continue to be refined [15]. Surgical interventions are reserved for severe, refractory cases due to risks like permanent xerostomia [11]. It is important to note that sialorrhea is a significant issue in other neurodegenerative conditions, such as motor neuron disease, where its prevalence and management strategies have been systematically documented [13].
This case emphasizes the need for clinical vigilance. Sialorrhea in a parkinsonian patient is often automatically attributed to the disease itself, which can lead to the oversight of a reversible, drug-induced cause. The acute onset following levodopa initiation, as demonstrated here, is a vital diagnostic clue. Distinguishing between disease-related and drug-induced sialorrhea is crucial, as the management differs fundamentally—one may require aggressive symptomatic treatment, while the other may necessitate a simple medication change. Therefore, a thorough assessment of the temporal relationship between symptom onset and medication initiation is paramount for accurate diagnosis and personalized management.
Conclusion
This report describes a case of levodopa-carbidopa-induced sialorrhea, underscoring a critical therapeutic paradox in Parkinson's disease management. Such iatrogenic sialorrhea is at high risk of being misattributed to natural disease progression, potentially leading to unnecessary and ineffective treatments. Prompt recognition of this adverse drug reaction is therefore crucial not only for immediate symptom relief but also for avoiding clinical mismanagement. This case reinforces the necessity of vigilant therapeutic monitoring and personalized treatment, highlighting that even cornerstone therapies can produce unexpected, paradoxical effects.
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