


Case Report
Levodopa-Induced Hypersalivation: A Case Report
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Abstract
Levodopa, a cornerstone dopamine precursor in the treatment of Parkinson's disease, is frequently combined with carbidopa. This combination increases central nervous system delivery and reduces peripheral side effects. Although this therapy significantly improves motor symptoms and quality of life, its impact on autonomic pathways can sometimes produce paradoxical reactions. We describe the case of a 51-year-old male with a long-standing history of HIV who was diagnosed with a parkinson-plus syndrome. Shortly after initiating treatment with levodopa/carbidopa, the patient developed acute and profuse sialorrhea. While his presenting symptoms of tremor, rigidity, and shuffling gait initially improved with dopaminergic therapy, excessive oropharyngeal secretions emerged after five doses. Clinical assessment, supported by a Naranjo adverse drug reaction probability score of 8, indicated a probable link to the medication. The hypersalivation resolved completely upon discontinuation of levodopa/carbidopa and the introduction of alternative agents, trihexyphenidyl and rasagiline. This case underscores the complex role of dopaminergic pathways in regulating salivary secretion, involving both central and peripheral mechanisms. While sialorrhea is commonly associated with advanced Parkinson's disease, this instance appears to be an iatrogenic effect of levodopa. Recognizing this potential, reversible side effect is crucial to prevent unnecessary patient discomfort and to inform appropriate treatment adjustments in parkinsonian disorders.
Introduction
Levodopa, the metabolic precursor to dopamine, remains the most efficacious pharmacologic agent for the management of Parkinson's disease (PD). For over four decades, its oral administration, typically in conjunction with a peripheral dopa-decarboxylase inhibitor (DDCI) such as carbidopa, has constituted the cornerstone of symptomatic therapy. This co-administration strategy serves to inhibit the peripheral conversion of levodopa to dopamine, thereby attenuating adverse effects and enhancing central nervous system (CNS) bioavailability.
The primary pathophysiology of PD involves the progressive degeneration of dopaminergic neurons within the substantia nigra pars compacta. This neuronal loss disrupts the nigrostriatal pathway, leading to a profound depletion of striatal dopamine and the subsequent emergence of core motor features, including bradykinesia, rigidity, and tremor. As a prodrug, levodopa uniquely crosses the blood-brain barrier, where it is decarboxylated into dopamine. The synthesized dopamine then acts upon postsynaptic receptors in the striatum, compensating for the endogenous deficit and restoring dopaminergic neurotransmission. Consequently, levodopa therapy is unparalleled in its ability to ameliorate the cardinal motor symptoms of PD and improve functional capacity.

Case Presentation
A 51-year-old male with a known 8-year history of Human Immunodeficiency Virus (HIV), on regular antiretroviral therapy, presented to our hospital with a six-month history of tremors and a three-month history of progressive gait difficulty. His medical history included a 20-year duration of chronic smoking and alcohol use.
On examination, the patient exhibited increased muscle tone, cogwheel rigidity, and a shuffling gait. His vital signs were stable, with a pulse of 74 bpm and blood pressure of 110/80 mmHg. Cardiovascular, respiratory, and abdominal examinations were unremarkable. A diagnosis of Parkinson-plus syndrome was established.
During hospitalization, his pharmacotherapy included T. Levodopa + Carbidopa (110 mg four times daily), T. Propranolol (40 mg once daily), and T. Amantadine (100 mg twice daily). Following the administration of the fifth dose of levodopa/carbidopa, the patient developed acute, profuse oropharyngeal secretions with notable pooling.
A comprehensive evaluation by the attending physician and clinical pharmacist, including a review of the patient's medication history and the temporal relationship of symptom onset, identified levodopa/carbidopa as the causative agent. A formal causality assessment using the Naranjo Adverse Drug Reaction Probability Scale yielded a score of 6, indicating a 'probable' adverse drug reaction.
The levodopa/carbidopa combination was subsequently discontinued. The patient's parkinsonian regimen was transitioned to T. Trihexyphenidyl (1 mg thrice daily) and T. Rasagiline (0.5 mg once daily). With this therapeutic adjustment, the hypersalivation resolved completely, and the patient's condition improved.
Discussion
Parkinson's Disease (PD) is a chronic, progressive neurodegenerative disorder characterized not only by its pathognomonic motor symptoms but also by a spectrum of non-motor manifestations. Among these, sialorrhea, or hypersalivation, is a frequently overlooked yet clinically significant problem, with a reported prevalence of up to 56% [1]. In PD, sialorrhea typically results not from increased saliva production but from impaired swallowing mechanisms, oropharyngeal bradykinesia, and reduced neurosensory feedback, leading to the pooling of saliva [2]. This condition can cause significant social embarrassment, functional impairment, and an increased risk of aspiration pneumonia.
In the present case, the acute onset of sialorrhea exhibited a direct temporal relationship with the initiation of levodopa/carbidopa therapy. The subsequent resolution of symptoms upon drug withdrawal, coupled with a Naranjo Adverse Drug Reaction Probability Scale score of 8, establishes a probable causal link. While sialorrhea is a recognized feature of PD itself, this instance highlights its potential as an iatrogenic effect of dopaminergic treatment.
Levodopa, the cornerstone of symptomatic PD management, is known to produce a range of peripheral and central side effects [4]. The mechanism behind levodopa-induced sialorrhea is believed to involve dual pathways. Preclinical evidence suggests that systemically administered L-dopa and its metabolite, dopamine, can stimulate salivary flow [6]. This effect appears to be mediated both centrally, via increased sympathetic outflow, and peripherally, through direct action on α and β-adrenergic receptors on salivary glands. The latter mechanism is supported by studies where adrenergic blockade with agents like phentolamine and propranolol attenuates the secretory response [6].
The management of sialorrhea in PD is multifaceted. For this patient, the definitive intervention was the discontinuation of the offending agent. When simple drug withdrawal is not feasible or ineffective, alternative strategies include pharmacological intervention with anticholinergic agents or local injections of botulinum toxin (BoNT), both of which act by inhibiting cholinergic parasympathetic stimulation of salivary glands [7]. According to guidelines such as those from NICE, pharmacological treatment is reserved for cases where behavioral management fails [8]. Glycopyrrolate is often a preferred anticholinergic due to its limited central nervous system penetration, though side effects like dizziness and urinary retention may occur [9]. BoNT injections, particularly BoNT-A, into the parotid and submandibular glands represent a highly effective and durable option, typically providing relief for several months [12, 13]. Surgical interventions, including gland excision or duct ligation, are generally reserved for severe, refractory cases due to their irreversible nature and associated risks, such as permanent xerostomia [15, 16].
This case underscores the critical importance of clinical vigilance. Sialorrhea in a parkinsonian patient is often attributed to disease progression, yet it may represent a reversible, drug-induced phenomenon. A thorough assessment of the temporal relationship between medication initiation and symptom onset is essential for accurate diagnosis and appropriate management. In conclusion, while levodopa/carbidopa remains the gold standard for PD symptom control, clinicians must be aware of its potential to induce paradoxical autonomic side effects like sialorrhea. This report contributes to the growing body of evidence on dopaminergic dysautonomia and reinforces the role of adverse drug reaction monitoring in optimizing personalized therapeutic strategies for Parkinson's disease.
Conclusion
This case underscores a rare yet clinically significant adverse event: levodopa-carbidopa-induced sialorrhea. It presents a therapeutic paradox in Parkinson's disease management, wherein the primary agent for motor symptom control can, in rare instances, disrupt autonomic regulation and provoke distressing hypersalivation. Such iatrogenic sialorrhea can be easily misattributed to natural disease progression, thereby complicating clinical evaluation. Prompt recognition and tailored intervention are crucial, not only for symptom relief but also for elucidating the complex interplay between dopaminergic pharmacology and autonomic physiology. This report reinforces the necessity of vigilant therapeutic monitoring, precise clinical judgment, and personalized treatment strategies. It serves as a critical reminder that even the most established cornerstone therapies can manifest unexpected effects, necessitating a practice guided by both astute observation and prudent caution to optimize patient outcomes.
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