Pupillary diameter correlates with dose regardless of drug class in Parkinson’s disease
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Introduction. Parkinson's disease is the second most common neurodegenerative disorder, and its treatment in clinical practice lacks simple pharmacodynamic indicators of dopaminergic stimulation. Dopamine directly activates α1 adrenergic receptors in the musculus dilatator pupillae, leading to mydriasis.
Aims. 1. To verify how different classes of chronic dopaminergic treatment in de novo diagnosed PD change pupillometric parameters. 2. To verify dose-response relationship. 3. To assess the relationship to clinical status.
Methods. A total of 51 newly diagnosed PD patients were divided into two groups: L-DOPA (n=24) and ropinirole (n=27). Patients were first examined at BASELINE (before treatment initiation) and then after one year of treatment in the OFF state (in the morning 12 h after discontinuation of L-DOPA or 48 h after ropinirole) and ON state (1 h after taking the morning dose). In all three states, the motor functions were examined using MDS-UPDRS III, and pupillometric parameters were determined using a monocular IR pupillograph NeuroLight (IDMed). The following pupillometric parameters were measured: static (MIN and MAX – minimal and maximal pupil diameter, DIF = (MAX-MIN), VAR = ((MAX-MIN)/MAX) × 100%) and dynamic (MCV – maximum constriction velocity, LAT – latency of constriction). A linear mixed effect model (LMEM) was created.
Results. N=51, format BASELINE/OFF/ON: MAX (mm): 4.4±0.8/4.6±0.8/4.8±0.9; MIN (mm): 2.6±0.4/2.7±0.7/2.8±0.6; DIF (mm): 1.9±0.5/1.9±0.5/2.0±0.5; VAR (%): 42.2±7.0/41.7±11.6/39.8±6.9; MCV (mm/s): 5.2±2.0/5.5±2.8/5.7±3.2; LAT (ms): 202.9±64.7/216.7±50.9/205.6±62.7; MDS-UPDRS III: 30.1±10.9/27.3±10.5/23.4±9.2. LMEM, even after adjustment for age, confirmed the relationship between dose and pupillometric parameters.
Discussion. Static pupillometric parameters reliably reflect acute dopaminergic stimulation and are independent of the class of drug used. They don't reflect motor functions but can be used as indicators of adherence or overuse.
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