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Background
Blepharospasm (BSP) and Meige Syndrome (MeS) are focal dystonias frequently associated with disability and reduced quality of life. While botulinum neurotoxin is the standard of care treatment for these conditions, they only partially and transiently relieve symptoms and can be painful. A variety of off-label oral medications may be tried to mitigate motor symptoms in BSP and MeS, but current treatment patterns have not been assessed. We explored real-world oral medication prescription patterns in individuals with BSP and MeS and identified predictors that influence prescriptions.
Methods
We used TriNetX, a database of deidentified medical data from healthcare organizations around the world, to conduct a retrospective cohort study of oral medication prescription patterns of BSP and MeS. Patient demographics, diagnoses, and medication history were extracted. Medications of interest were grouped into nine classes and analyzed for prescription prevalence, documented prescription interval (first to last record), and prescription of multiple classes of medication. Prescription data and patterns for all medications were analyzed, and multivariate logistic regression models were used to assess the odds of oral medical treatments based on demographic factors.
Results
A total of 20,485 cases of BSP and 6,854 cases of MeS were identified across a 20-year index period. We found 46.7% of patients were treated with at least one class of medication, and that benzodiazepines were the most prescribed class followed by muscle relaxers and gabapentinoids. Lower odds of receiving any oral medication prescriptions were associated with being male, Asian, and in the Southern U.S. while higher odds were associated with being Black. Of those prescribed medications, 35.0% of patients were only prescribed a medication from one class while another 38.3% were prescribed medications from three or more classes.
Conclusion
In a large database cohort, almost half of BSP and MeS patients were prescribed an oral medication that can lessen dystonia severity and the prescription patterns varied across sex, race, and region. In those patients prescribed an oral medication, more than a third are being prescribed medications from three or more different classes suggesting current oral medication treatment options for BSP and MeS may be inadequate.
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INTRODUCTION
Blepharospasm (BSP) is an isolated focal dystonia characterized by excessive orbicularis oculi muscle activity leading to abnormal blinking, involuntary eyelid closure, and difficulty with eye opening [1]. Those with BSP frequently experience spread of dystonia to muscles beyond the orbicularis oculi with approximately half of affected individuals experiencing spread to other muscles such as the lower face, mouth and jaw (oromandibular dystonia) [2–4]. A diagnosis of Meige Syndrome (MeS) is often given when an individual has both BSP and oromandibular dystonia [5, 6].
Intramuscular injection of botulinum neurotoxin (BoNT) into the orbicularis oculi and other affected muscles remains the treatment of choice for both BSP and MeS [7]. While BoNT therapy can effectively relieve symptoms in many patients, it requires chronically repeated intramuscular injections that often only partially relieve symptoms, can be painful, and can induce intolerable weakness or other adverse effects. Additionally, for many patients with BSP, the effects of BoNT injections wear off weeks prior to their next injection. In a study of patients with cervical dystonia, up to third of may discontinue BoNT treatment due to these limitations [8].
Many oral medications have been tried for BSP and MeS given the limitations of BoNT therapy and the significant negative impact these disorders can have on daily functions and quality of life [9]. No current oral medication, however, provides adequate relief. Muscle relaxants including anticholinergics, benzodiazepines and other medications targeting gamma-aminobutyric acid receptors (GABA agonists) are frequently tried based on their history of use in and treatment reviews for dystonia [10–13]. Dopaminergic and antidopaminergic medications (including dopamine depleters) are often tried as they can be effective for a variety of forms of dystonia [14]. Antiepileptic medications are occasionally given to BSP and patients as they may provide some symptomatic relief in dystonias [15]. For example, the sodium (Na) channel blocker, carbamazepine, has shown some potential benefit as an adjunct therapy to BoNT in BSP [16]. Also, the stimulant methylphenidate has also been reported to provide relief in individuals with BSP and MeS [17].
Although treatment patterns of medication use in isolated dystonia have been previously reported using data collected by the international multicenter Dystonia Coalition [18], this study involved a relatively small number individuals with BSP, did not include an analysis of individuals identified as having MeS, and most of the patient data analyzed had been collected at tertiary care medical centers possibly leading to a bias of greater medication use. In the present study we sought to use TriNetX, a federated network of Health Insurance Portability and Accountability Act (HIPAA)–compliant data from a large number of healthcare organizations predominantly across the U.S.1, to assess general patterns of oral medication prescribing in patients with BSP and MeS.
METHODS
Study design and data source
We conducted a retrospective cohort study using the TriNetX database platform and methodology similar to what we have recently reported [19]. At the time of our inquiry, November 11, 2024, TriNetX provided access to electronic health records (EHR) for approximately 86,324,341 patients from 91 healthcare organizations and aggregates outpatient and inpatient data from health systems from the US and 18 other countries in the TriNetX Research Network.
Informed consent and ethics
Data from TriNetX does not involve intervention or interaction with human subjects and is de-identified following the HIPAA Privacy rule. Therefore, it is exempt from IRB approval, which was confirmed by the Virginia Commonwealth University Institutional Review Board.
Study eligibility
Our data query included patients who were 30–80 years old with a diagnosis of BSP and/or MeS using the International Classification of Diseases 10 (ICD-10) codes of G24.4 and G24.5 and ICD-9 codes 333.81 and 333.82, respectively. The age range was chosen because the average of diagnosis of BSP and MeS is between ages of 50 and 60 years old, with most diagnoses occurring between the ages of 30 and 80 [20]. By limiting our inquiry age range we are able to capture most cases of isolated idiopathic BSP and MeS while limiting the possibility of potential confounders such as genetic forms of dystonia that can develop in early ages and acquired causes that affect older populations such as brain lesions and neurodegenerative disease [21, 22]. Exclusion criteria applied included and are not limited to diagnoses of hemifacial spasm, cervical dystonia, laryngeal dystonia, tardive dystonia, drug-induced dystonia, Parkinson disease, and atypical parkinsonian disorders (Supplementary Table 1).
The study period was from 1 July 2004, to 4 November 2024. A total of 29,551 unique patients met our eligibility criteria. The complete dataset was downloaded on 11 November 2024. We reviewed the provided data locally to confirm that all the patients had diagnostic codes consistent with BSP and/or MeS, that they were not diagnosed prior to age 30, and did not include exclusionary diagnoses. Our final cohort consisted of 27,339 eligible patients as seen in Figure 1.
[image: Flowchart illustrating a dataset of 29,502 individuals. Excluding those diagnosed under age 30, totaling 2,163, results in a sample of 27,339. From this, 20,485 (74.9%) have blepharospasm and 6,854 (25.1%) have Meige Syndrome.]FIGURE 1 | Patient cohort flow diagram.Study variables
Available demographic data included year of birth, sex, race, ethnicity, and geographical region location in the US (Midwest, Northeast, South, or West). For privacy, TriNetX does not provide the exact date of birth for patients. Instead, the year of birth is available. Age for patients was estimated as the time between July 1 of the birth year and the date of the first documented diagnosis. The documented diagnosis interval was calculated as the time between the first date of diagnosis and the last date of diagnosis.
As psychiatric disorders are frequently associated with BSP and MeS [23, 24], and because these disorders may be treated with medications of interest for dystonia, a wide range of psychiatric comorbidities were assessed in the BSP and MeS patient cohorts. These included anxiety, depression, bipolar disorder, attention deficit/hyperactivity disorder, insomnia, and obsessive-compulsive disorder among others (Supplementary Table 2).
A list of 42 medications was generated using recent reviews of dystonia treatment options and published reports of potential benefit in BSP, MeS or more broadly in dystonia. Medication codes for each drug were searched in the TriNetX data query by using the RxNorm codes from the NIH database RxNav2 and National Drug Codes (NDC) codes from the FDA National Drug Code Directory3. Medications were categorized by medication class in a manner analogous to what has been reported previously [12, 18], with some differences including the addition of zolpidem and sodium oxybate to baclofen as GABA agonists, an additional category for gabapentinoid medications, and a separate category for the stimulant methylphenidate (Table 1). Unfortunately, the TriNetX database does not contain usable BoNT treatment data. While some data do exist before BoNT data were deprecated in 2016, the number of patients treated were well under 10%, which is inconsistent with published data showing most of these patients have tried BoNT injections and that a majority (∼60-75%) continue to receive these injections with good response out to 15-20 years [25–28].
TABLE 1 | List of oral medications used in dystonia searched by class.	Anticholinergics	GABA Agonists	Antidopaminergics
	Trihexyphenidyl
Diphenhydramine
Benztropine	Baclofen
Zolpidem
Sodium oxybate	Quetiapine
Clozapine Tetrabenazine
Valbenazine
Deutetrabenazine


	Muscle relaxants	Benzodiazepine	Dopaminergics
	Cyclobenzaprine
Methocarbamol
Tizanidine
Metaxalone
Orphenadrine
Carisoprodol
Chlorzoxazone
Dantrolene
Mexiletine	Clonazepam
Lorazepam
Diazepam
Alprazolam
Temazepam
Triazolam
Chlordiazepoxide
Oxazepam
Clorazepate
Clobazam
Estazolam
Bromazepam	Levodopa
Amantadine
Pramipexole
Ropinirole
Bromocriptine


	Gabapentinoids	Na channel blockers	Stimulants
	Gabapentin
Pregabalin	Carbamazepine
Oxcarbazepine	Methylphenidate


Abbreviations: GABA, gamma-aminobutyric acid; Na = Sodium.
For each medication we extracted prescription data, including the presence and date of prescription occurrence for each medication. As we cannot verify the actual duration of medication adherence, we calculated the documented prescription interval as the time between the first and last recording of medication prescription.
Statistical analysis
Data are reported descriptively as means with standard deviations or medians with interquartile ranges (IQR) or counts with percentages as appropriate. We performed multivariate logistic regression analysis with receipt of oral medication being the outcome to estimate the odds based on demographic factors such as age, documented diagnosis interval, sex, race, ethnicity and US region. To account for missing data (patients for whom race and ethnicity were unknown), we compared our full model results to a constructed secondary model where those patient cases with unknown race and/or ethnicity were removed. Statistical significance level for these analyses was set at p-value of <0.05. Statistical analysis was conducted using STATA MP 17.0.
RESULTS
Patient demographics
Our data query resulted in a total cohort size of 27,339 patients in which 74.9% of patients had a diagnosis of BSP and 25.1% had MeS. Patient demographics are provided in Table 2. Median onset age was lower for BSP than for MeS. Both BSP and MeS patients were predominantly females (69.7% and 69.1%, respectively). Most patients were from U.S. centers (2,121 or 7.8% were from an unknown region or outside the U.S.).
TABLE 2 | Patient demographics.	Characteristic	BSP (n = 20,485)	MeS (n = 6,854)	Total (n = 27,339)
	Age at diagnosis, median years (IQR)	52.4 (41.8, 62.7)	56.8 (46.7, 65.0)	53.7 (42.8, 63 0.3)
	Sex (female), n (%)	13,911 (69.7)	4,652 (69.1)	18,563 (69.5)
	Race, n (%)
	 White	12,541 (61.2)	4,483 (65.4)	17,024 (62.3)
	 American indian or Alaska native	80 (0.4)	23 (0.3)	103 (0.4)
	 Asian	1,294 (6.3)	227 (3.3)	1,521 (5.6)
	 Black or African American	1,970 (9.6)	630 (9.2)	2,600 (9.5)
	 Native Hawaiian or Pacific islander	142 (0.7)	48 (0.7)	190 (0.7)
	 Other race	1,003 (4.9)	241 (3.5)	1,244 (4.6)
	 Unknown	3,455 (16.9)	1,202 (17.5)	4,657 (17.0)
	Ethnicity, n (%)
	 Hispanic or Latino	1,877 (9.2)	357 (5.2)	2,234 (8.2)
	 Non-Hispanic or Latino	13,480 (65.8)	4,481 (65.4)	17,961 (65.7)
	 Unknown	5,128 (25.0)	2,016 (29.4)	7,144 (26.1)
	U.S. Region, n (%)
	 Midwest	4,331 (21.1)	1,319 (19.3)	5,650 (20.7)
	 Northeast	5,582 (27.1)	1,828 (26.9)	7,398 (27.1)
	 South	6,112 (29.9)	2,241 (32.5)	8,353 (30.6)
	 West	2,927 (14.3)	890 (12.9)	3,817 (14.0)
	Depression, n (%)	1,767 (8.6)	771 (11.3)	2,538 (9.3)
	Anxiety, n (%)	4,611 (22.5)	1,387 (20.2)	5,998 (21.9)
	Insomnia, n (%)	1,571 (7.7)	502 (7.3)	2,073 (7.6)
	Narcolepsy, n (%)	200 (1.0)	56 (0.8)	256 (1.0)
	ADHD, n (%)	198 (1.0)	89 (1.3)	287 (1.1)
	OCD, n (%)	27 (0.1)	48 (0.7)	75 (0.3)


Abbreviations: BSP, blepharospasm; MeS, meige syndrome; ADHD, Attention-Deficit Hyperactivity Disorder; OCD, obsessive compulsive disorder; IQR, interquartile range.
Prevalence of prescriptions
In our sample, 46.7% of all patients were treated with at least one medication from Table 1 (Figure 2) with higher treatment rates in the MeS group (52.7%) than in the BSP group (46.8%) (Supplementary Figure 1). When considering all patients, the most prescribed medication class was benzodiazepines followed by muscle relaxants (Table 3). The longest median documented prescription duration was for benzodiazepines at 15.8 months (IQR: 0, 70.3, Table 3), while the shortest median documented prescription duration was for anticholinergic medications at 0.1 months (IQR: 0, 31.4, Table 3).
[image: Stacked bar chart showing the distribution of medication among 27,339 patients. Categories include: Treated, Benzodiazepines, Muscle Relaxants, Gabapentinoids, Anticholinergics, GABA Agonists, Antidopaminergics, Dopaminergics Na Channel Blockers, and Stimulants. Percentages of ‘Yes’ range from 1.4% for Stimulants to 46.7% for Treated. Percentages of ‘No’ range from 53.3% for Treated to 98.6% for Stimulants.]FIGURE 2 | Distribution of medications for all patients, n = 27,339.TABLE 3 | Prescription prevalence and average duration of prescription.	Medication class	Total (n = 27,339)	BSP (n = 20,485)	MeS (n = 6,854)	Documented prescription duration, class Specific (Months), median (IQR)
	Benzodiazepines, n (%)	7,556 (27.6)	5,155 (25.2)	2,401 (35)	15.8 (0, 70.3)
	Muscle relaxants, n (%)	6,681 (24.4)	5,012 (24.5)	1,669 (24.4)	7.2 (0, 55.9)
	Gabapentinoids, n (%)	5,511 (20.2)	3,889 (19.0)	1,622 (23.7)	9.1 (0, 50.5)
	Anticholinergics, n (%)	4,618 (16.9)	3,137 (15.3)	1,481 (21.6)	0.1 (0, 31.4)
	GABA agonists, n (%)	3,599 (13.2)	2,408 (11.8)	1,191 (17.4)	3.2 (0, 41.2)
	Antidopaminergics, n (%)	1,377 (5.0)	497 (2.4)	880 (12.8)	6.4 (0, 38.6)
	Dopaminergics, n (%)	710 (2.6)	303 (1.5)	407 (5.9)	0.5 (0, 12.6)
	Na channel blockers, n (%)	6,681 (24.4)	346 (1.7)	283 (4.1)	3.8 (0, 32.1)
	Stimulants, n (%)	5,511 (20.2)	252 (1.2)	127 (1.9)	4.8 (0, 41.9)


Abbreviations: BSP, blepharospasm; MeS = meige syndrome; IQR, interquartile range.
The relative frequencies of each medication within a class are shown in Figure 3. The most common benzodiazepine prescribed was clonazepam (30%) and the most common muscle relaxer prescribed was cyclobenzaprine (44%). More zolpidem was prescribed in the GABA agonists class (61% vs. 39%) and more diphenhydramine (66%) and benztropine (23%) were prescribed than trihexyphenidyl (11%).
[image: Pie charts depicting usage percentages of various drug categories: Benzodiazepines, Muscle Relaxants, Gabapentinoids, Anticholinergics, GABA Agonists, Antidopaminergics, Dopaminergics, and Na Channel Blockers. Each chart shows multiple drugs with usage percentages.]FIGURE 3 | Distribution of prescribed medications by medication class.Prescription predictors
A logistics regression model was created to explore the odds of receiving any oral medication used to treat dystonia within our cohort. As reported in Table 2, 17% of patients had unknown race and 26.1% had unknown ethnicities. As a result, two models were created: 1) a full model with all variables included (Table 4), and 2) a limited model without race and ethnicity (Supplementary Table 3). In the full model, statistically significant predictors of treatment included age at diagnosis, documented diagnosis interval, sex, and regional location. Male patients have lower odds of receiving treatment with oral medications, while patients who lived in any region other than the South were more likely to receive treatment. When including races and ethnicities, Asian patients were less likely to receive treatment while Black patients were more likely.
TABLE 4 | Odds of treatment based on patient characteristics in full model.	Characteristic	n (N = 18,544)	OR	95% CI	p-value
	Age at diagnosis		1.000	1.000, 1.004	0.125
	Documented diagnosis interval		0.948	0.936, 0.959	<0.001
	Sex
	 Female (reference)	12,862	—	—	—
	 Male	5,682	0.788	0.740, 0.840	<0.001
	Race
	 White (reference)	14,351	—	—	—
	 American indian or Alaskan native	84	0.700	0.453, 1.081	0.107
	 Black or African American	2,142	1.103	1.006, 1.211	0.038
	 Asian	967	0.687	0.602, 0.786	<0.001
	 Native American/Pacific islander	66	1.428	0.857, 2.380	0.172
	 Other	934	0.873	0.757, 1.007	0.063
	Ethnicity
	 Non-Hispanic or Latino (reference)	16,747	—	—	—
	 Hispanic or Latino	1,797	1.075	0.967, 1.195	0.180
	U.S. Region
	 Midwest	5,091	1.525	1.414, 1.645	<0.001
	 Northeast	3,526	1.262	1.161, 1.371	<0.001
	 South (reference)	6,411	—	—	—
	 West	3,516	1.535	1.408, 1.673	<0.001


Abbreviations: OR, odds ratio; CI, confidence interval. Bold p-values considered significant as p < 0.05.
Polypharmacy
Table 5 shows the number of patients prescribed one or more oral medications from each medication class as outlined in Table 1. A total of 35.0%% of patients were only prescribed a treatment from one medication class, and an additional 38.3% of patients were prescribed medications from 3 or more classes and 9.2% of patients were treated with 5 or more different classes of medications.
TABLE 5 | Rates prescribing across multiple medication classes.	Number of classes	n (%)
	1	4,470 (35.0)
	2	3,408 (26.7)
	3	2,279 (17.9)
	4	1,432 (11.2)
	5	783 (6.1)
	6	306 (2.4)
	7	76 (0.6)
	8	14 (0.1)
	9	0 (0.0)


Comorbid conditions
Since the classes of medication used to treat BSP and MeS might also be used to treat other neurologic and psychiatric disorders, we assessed for the presence of numerous potential co-morbidities (Supplementary Table 2). In our total cohort, 21.9% had diagnosis of anxiety and 9.3% had a diagnosis of depression (Table 2). Rates of comorbid conditions were similar between those with BSP and those with MeS. Of the patients with benzodiazepine prescriptions 13.8% had a diagnosis of depression and 34.3% had a diagnosis of anxiety (Table 6). Benzodiazepines and muscle relaxants were also common in patients who carried a diagnosis of insomnia (10.4% and 11.6%, respectively) and narcolepsy (1.1% and 1.5%, respectively). In patients whose diagnosis list included attention deficit/hyperactivity disorder (n = 5,998), only 1.9% had been prescribed methylphenidate.
TABLE 6 | Prescriptions per medication class by patient comorbidity.	Medication class	n	Depression	Anxiety	Insomnia	Narcolepsy	ADHD	OCD
	Anticholinergics	4,618	698 (15.1)	1,273 (27.8)	500 (10.8)	69 (1.5)	52 (1.1)	26 (0.6)
	Benzodiazepines	7,556	1,042 (13.8)	2,592 (34.3)	783 (10.4)	82 (1.1)	95 (1.3)	39 (0.5)
	Muscle relaxants	6,681	979 (14.7)	2005 (30.0)	775 (11.6)	101 (1.5)	94 (1.4)	15 (0.2)
	Gabapentinoids	5,511	870 (15.8)	1,534 (27.8)	676 (12.3)	86 (1.6)	85 (1.5)	14 (0.3)
	GABA agonists	3,599	559 (15.5)	943 (26.2)	615 (17.1)	50 (1.4)	51 (1.4)	9 (0.3)
	Antidopaminergics	1,377	257 (18.7)	369 (26.8)	117 (8.5)	7 (0.5)	19 (1.4)	17 (1.2)
	Dopaminergics	710	113 (15.9)	158 (22.3)	77 (10.9)	13 (1.8)	8 (1.1)	4 (0.6)
	Na channel blockers	629	107 (17.0)	115 (24.6)	52 (8.3)	9 (1.4)	10 (1.6)	3 (0.5)
	Stimulants	379	73 (19.3)	114 (30.1)	42 (11.1)	10 (2.6)	44 (11.6)	2 (0.5)


Abbreviations: ADHD, attention deficit hyperactivity disorder; OCD, obsessive compulsive disorder.
DISCUSSION
In a cohort of 27,339 BSP and MeS patients identified using the TriNetX database platform, we found that approximately half were treated with at least one medication across nine different classes of medications that are often used to treat dystonia. The most prescribed medication class was benzodiazepines followed by muscle relaxants, gabapentinoids, and anticholinergic medications. This order of medications is consistent with the findings of a prior study of Dystonia Coalition patients [18]. The documented prescription duration of benzodiazepines was the longest in our cohort with a median of 15.8 months. While the prescription patterns were largely consistent between BSP and MeS patients, the frequency of benzodiazepine use was higher in MeS compared to BSP (35.0% vs. 25.2%, respectively), despite the levels of anxiety being similar between these dystonia subtypes (22.5% vs. 20.2, respectively). The reason for this difference is unclear. The use of benzodiazepines in dystonia disorders including BSP and MeS has been well-documented [29–31], but their effectiveness in each disorder has not been thoroughly evaluated in large, controlled studies [14]. Nevertheless, it is possible that the more frequent use in MeS stems from differences in effectiveness or from greater number of cranial regions being affected by dystonia [32].
Anticholinergic medications have good evidence to relieve motor symptoms in dystonia, but their side effect profile likely makes them an infrequently applied treatment option, especially in older populations that tend to develop BSP and MeS [33]. Further supporting poor tolerance of anticholinergics in BSP and MeS patients is the very short median prescription duration, 0.1 months, seen in our study cohort (Table 3). The least commonly prescribed medication classes included dopaminergic and antidopaminergic medications, which have scant evidence in BSP and MeS, and methylphenidate, for which there is some limited evidence reported [17, 34, 35].
The finding that half of patients were not actively receiving any of the oral medications for dystonia could be attributed to low efficacy and the lack of oral treatment options for BSP and MeS patients [36]. While benzodiazepines are the most commonly prescribed medication class, the magnitude of improvements from this drug class have been described as modest [5]. Muscle relaxants and gabapentinoids were also commonly prescribed to patients with BSP and MeS, and the most common medications from those classes were cyclobenzaprine and gabapentin, respectively (Figure 3). Cyclobenzaprine is widely used for muscle spasms and though not an effective agent to lessen dystonic spasms it has been found to reduce pain in dystonia [12, 37, 38]. Studies of its effectiveness in BSP and MeS, however, have not been reported. Gabapentin has not been studied in isolated idiopathic BSP and MeS, but there is some evidence it can be helpful in drug-induced BSP [39, 40]. Another reason for the prescription of muscle relaxants and gabapentinoids for these patients may be to relieve pain that is associated with BSP and MeS [5, 41].
Our regression analysis revealed some significant predictors of oral medication treatment in BSP and MeS. We found that patient sex and race may influence rates of oral medications: males and Asian patients were less likely and Black patients were more likely to be prescribed oral medications. Further, individuals with BSP and MeS from the southern U.S. were less likely to be prescribed oral dystonia medications. The sex and race findings possibly reflect gender and cultural differences in taking oral medications, while the regional differences may stem from the lower number of urban medical centers and/or a paucity of neurology specialists available to treat dystonia [42]. Indeed, a 2022 study reported that only 3.1% of neurologists in the U.S. had a practice in a rural county [43].
Finally, polypharmacy was common in our BSP and MeS population, with 38.3% being prescribed 3 or more classes of dystonia medications. One likely reason for this is oral medication across different medication classes are insufficiently effective in treating BSP and MeS [5, 44]. Combining different classes of medication is also recommended if symptom control is incomplete or a patient reaches an optimal dosage of another medication [13]. Another possibility includes the presence of neurologic and psychiatric co-morbidities that are being treated with similar medication classes used for dystonia [12, 23, 41, 45]. Similar to findings from a Dystonia Coalition study [23], our identified BSP and MeS patients frequently had co-occurring psychiatric diagnoses. For example, nearly 20% of our cohort carried an anxiety diagnosis. This is unlikely to account for the majority of individuals taking benzodiazepines, however, as 65.7% of patients receiving benzodiazepines in our cohort did not have a diagnosis of anxiety. This pattern carried across the other psychiatric comorbidities we assessed.
Our study has some strengths and limitations. TriNetX offers a large database of patients both in the US and globally, but most available data are from the U.S. similar to other medical database platforms, we are unable to confirm the BSP and MeS diagnoses, and it is possible to miss instances of a BSP or MeS diagnosis if not included in the patient’s medical record or if the diagnosis was documented outside of the index window and therefore not included in our cohort. Additionally, while we aimed to evaluate only isolated idiopathic dystonia cases, it is possible some of the cases were acquired dystonia cases or cases that stemmed from another neurological disorder such as Parkinson’s disease. We limited the chance of this by excluding patients whose records included a confounding diagnosis (Supplementary Table 1) and by exploring the medication history for patients across a 20-year period which allowed us to capture any prescriptions even prior to a formal diagnosis of BSP or MeS. Also unavailable in our study are data on clinical severity, which could have been explored as possible factor underlying lack of oral medication prescriptions and the rates of polypharmacy. TriNetX additionally does not attribute a diagnosis for the prescription of a given medication. Therefore, we are unable to confirm the reason for prescription is for BSP or MeS. For example, muscle relaxants and gabapentinoids may be prescribed for pain for other comorbid conditions and independent of the patient’s diagnosis of BSP or MeS. Finally, data on BoNT injections, which is the primary treatment for BSP and MeS [46], are not captured by the TriNetX database. This is a limitation of study as a variety of prior studies have shown that most patients who have been diagnosed with BSP or MeS have tried treatment with BoNT injections and the majority (∼65-75%) continue to receive these injections with good response for up to 15–20 years [25–28]. Future studies could benefit from the characterization of co-morbidities to better understand the prescription patterns that were observed in our study population.
CONCLUSION
Despite the lack of FDA-approved oral medications for BSP and MeS, many different types of treatments may be prescribed. While a handful of evidence-based reviews and small clinical trials have been done on some of the medications explored in our study in dystonia patients, to our knowledge no other work has explored a large cohort’s prescription patterns in the BSP and MeS patient population. Assuming many of the BSP and MeS patients were receiving BoNT injections as the standard of care, our findings provide support that oral medications are often used as adjunctive therapy in these patients. Our findings further support that a customized approach, as highlighted in a recently published current expert opinion [47], is likely needed to most effectively treat patients with BSP and MeS.
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