

[image: image1]
Cognitive and Mood Profiles Among Patients With Stiff Person Syndrome Spectrum Disorders












	
	BRIEF RESEARCH REPORT
published: 27 May 2022
doi: 10.3389/fneur.2022.865462






[image: image2]

Cognitive and Mood Profiles Among Patients With Stiff Person Syndrome Spectrum Disorders

Carol K. Chan1, Daniela A. Pimentel Maldonado2, Yujie Wang2,3, Danielle Obando2, Abbey J. Hughes4 and Scott D. Newsome2*


1Department of Psychiatry and Behavioral Sciences, Johns Hopkins University, Baltimore, MD, United States

2Department of Neurology, Johns Hopkins University, Baltimore, MD, United States

3Department of Neurology, University of Washington, Seattle, WA, United States

4Department of Physical Medicine and Rehabilitation, Johns Hopkins University, Baltimore, MD, United States

Edited by:
Pamela Ann McCombe, The University of Queensland, Australia

Reviewed by:
Marta Altieri, Sapienza University of Rome, Italy
 Eoin Flanagan, Mayo Clinic, United States

*Correspondence: Scott D. Newsome, snewsom2@jhmi.edu

Specialty section: This article was submitted to Multiple Sclerosis and Neuroimmunology, a section of the journal Frontiers in Neurology

Received: 29 January 2022
 Accepted: 09 May 2022
 Published: 27 May 2022

Citation: Chan CK, Pimentel Maldonado DA, Wang Y, Obando D, Hughes AJ and Newsome SD (2022) Cognitive and Mood Profiles Among Patients With Stiff Person Syndrome Spectrum Disorders. Front. Neurol. 13:865462. doi: 10.3389/fneur.2022.865462



An emerging body of evidence suggests that changes in cognitive and emotional function are common aspects of stiff person spectrum disorders (SPSD). We sought to examine the pattern of cognitive impairment and psychiatric symptoms in SPSD.

Methods: A retrospective review of medical records was conducted for patients seen at the Johns Hopkins Stiff Person Syndrome (SPS) center from 1997 to January 1st, 2020. Individuals who had received formal cognitive testing as part of routine clinical care for patient-reported cognitive changes were included. Demographics, prevalence of cognitive impairment, psychoactive medication use, and clinically significant psychiatric symptoms were described.

Results: Out of 205 patients screened, 20 completed cognitive testing (75% female, mean age 47.4 years). The most common domains of impairment were verbal learning and recall memory (n = 14, 70%), verbal fluency (n = 10, 50%), processing speed (n = 8, 40%), and attention (n = 8, 40%). 9/11 patients assessed for depression reported clinically significant symptoms, and 4/9 patients assessed for anxiety reported clinically significant symptoms.

Conclusions: Screening for cognitive impairment in SPSD should utilize testing that assesses verbal learning and recall, phonemic verbal fluency, attention, and processing speed. Moreover, it is important to evaluate for co-existing depression and anxiety symptoms, as these are common in SPSD.
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INTRODUCTION

Stiff person spectrum disorders (SPSD) are immune-mediated disorders most often characterized by rigidity, unpredictable and painful spasms, and heightened sensitivity to external stimuli (1). Anti-glutamic acid decarboxylase 65 (anti-GAD65) antibodies are thought to play a role in the GABAergic dysfunction in SPSD. While it is classified as a neurologic disorder, research is limited regarding the effects of stiff person syndrome (SPS) on cognitive and emotional function (1, 2).

SPSD has been associated with lower than expected performance on cognitive testing relative to estimated premorbid intelligence (3). Furthermore, the presence of anti-GAD65 antibody has been associated with cognitive impairment in patients with neurological conditions (4), type 2 diabetes (5), and in animal models (6). In addition to cognitive dysfunction, patients with SPSD are also more likely than the general population to report anxiety and depressive symptoms, and to regularly use prescription benzodiazepines and muscle relaxants (7), all of which may contribute to poor performance on cognitive testing (8–10). To our knowledge, only two prior studies have assessed cognitive symptoms in patients with SPSD (3, 11). While one also included measures of psychiatric symptoms (3), neither study reported on psychiatric symptoms or patterns of medication use in the context of cognitive performance.

The aims of this case series were to: (1) describe the pattern of cognitive impairment in patients with SPSD who reported concerns of cognitive impairment and participated in cognitive testing as part of routine clinical care; and (2) examine the frequency of mood symptoms and use of benzodiazepines and muscle relaxants in the most commonly impaired cognitive domains.



METHODS

A retrospective review of medical records was conducted for patients seen at the Johns Hopkins SPS center from 1997 to January 1st, 2020. All patients had provided informed consent to participate in a longitudinal observational study of clinical characteristics in SPS, approved by the Johns Hopkins Institutional Review Board.

Medical records were reviewed for formal cognitive testing, performed by either a licensed psychologist or a speech and language pathologist, as part of routine clinical care for patient-reported cognitive changes. Information on demographics, clinical characteristics, medical comorbidities, and medications at the time of cognitive testing were extracted. Patients with limbic encephalitis, co-existing intractable epilepsy, and/or other neurological conditions known to affect cognitive performance (e.g., Alzheimer's disease, multiple sclerosis, etc.) were excluded.

As a retrospective review of cognitive testing performed as part of routine clinical care, cognitive testing batteries used were determined at the discretion of the provider and therefore not standardized. Details of cognitive testing reports were extracted; results were interpreted as “impaired” if records included descriptive labels of “abnormal”, “extremely low”, or “weak”. If no descriptive interpretation was offered, an adjusted percentile score of <2 or z-score of < −2 (e.g., more than 2 standard deviations below mean) was interpreted as “impaired” (12). If standardized instruments of psychological symptoms (e.g., depression and/or anxiety) were administered, the scores and descriptive labels (e.g., “clinically significant”) were extracted.

Demographic and clinical characteristics were evaluated using descriptive statistics, t-test for continuous variables and chi-squared test for dichotomous variables using R Studio Version 1.2.5033 (13). Significance was set at p < 0.05. Frequency of domain-specific cognitive impairment across individuals with cognitive testing was examined. For the 4 most commonly impaired cognitive domains, frequency of prescription antidepressants (e.g., selective serotonin reuptake inhibitors, serotonin and norepinephrine reuptake inhibitors), benzodiazepines (e.g., lorazepam, diazepam, clonazepam) and non-benzodiazepine muscle relaxants (e.g., cyclobenzaprine, baclofen, dantrolene), and clinically significant depression and anxiety were assessed.



RESULTS

Out of 205 patients, 66 reported cognitive concerns, of which 20 completed cognitive testing (Table 1). There was no statistically significant difference in gender, age, or duration of illness in individuals included in this case series vs. the remainder of the cohort, or between those included in the case series vs. those who reported cognitive concerns but did not have cognitive testing (all p > 0.05). Three participants completed testing with a speech and language pathologist using the Repeatable Battery for the Assessment of Neuropsychological Status [RBANS; (20)], and 17 completed testing with a psychologist using a wide array of instruments (Supplementary Table 1). Our cohort was mostly female (n = 15, 75%), had a mean age at time of cognitive testing of 47.4 years (SD = 12.4), and mean duration of illness of 10.1 years (SD = 7.6). Most had anti-GAD65 antibodies (17/20, 75%), and classic SPS phenotype (15/20, 75%). Three (15%) had a history of seizures, none of which were intractable or poorly controlled. Common classes of medications prescribed included benzodiazepines (n = 14, 70%), antidepressants (n = 13, 65%), non-benzodiazepine muscle relaxants (n = 10, 50%), and opioids (n = 4, 20%). Nine out of eleven (82%) patients assessed for depression reported clinically significant symptoms, and 4 out of 9 (44%) patients assessed for anxiety reported clinically significant symptoms.


Table 1. Clinical and laboratory features of patients with stiff person syndrome spectrum disorders who received formal cognitive testing as part of routine clinical care for patient-reported cognitive changes.
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Of the 20 patients who completed cognitive testing, 19 performed in the “impaired” range in at least one cognitive domain. The most common domains of impairment were verbal learning and recall memory (n = 14, 70%), verbal fluency (n = 11, 55%), processing speed (n = 8, 40%), attention (n = 8, 40%), motor speed (n = 7, 35%), semantic verbal fluency (n = 6, 30%), visual learning and recall memory (n = 5, 25%), set-shifting (n = 5, 25%), inhibition control (n = 3, 15%), and visuospatial processing (n = 3, 15%).

Patterns of medication use and clinically significant depressive and anxiety symptoms are described in Figure 1.


[image: Figure 1]
FIGURE 1. Frequency of antidepressant use, benzodiazepine use, non-benzodiazepine muscle relaxant use, and clinically significant depression and anxiety symptoms, grouped by most commonly impaired cognitive domains. an = 8, bn = 3, cn = 2; dn = 11, en = 7, fn = 7; gn = 14, hn = 11, in = 6; jn = 8, kn = 6; ln = 4.




DISCUSSION

To our knowledge, this is the first detailed examination of cognitive and mood profiles in patients with SPSD who present with cognitive concerns. The most common cognitive domains exhibiting impairment were verbal recall, processing speed, attention, and phonemic verbal fluency. Additionally, results suggest an overlap of cognitive impairment with use of SPSD medications and presence of mood and anxiety symptoms. Reduced GABA levels have been associated with anxiety and depression (21), as well as cognitive impairment in schizophrenia (22), multiple sclerosis (23), and Alzheimer's disease (24). Metabolic abnormalities in the frontal cortex, temporal cortex, thalamus, and cingulate cortex (25) have been reported in classic SPS, regions that have previously been associated with psychiatric symptoms in cognitive disorders (26). Thus, there is a biological plausibility that cognitive impairment and mood and anxiety disorders are intrinsic to the disease process.

Our results expand on previously published work by Budhram et al. (11). Though cognitive findings specific to SPS phenotype were not reported separately, they found that 18% (n = 38) of their cohort with various anti-GAD65 associated neurological disorders had cognitive impairment as diagnosed by the Kokmen short test of mental status (11, 27). Consistent with our findings, the predominant cognitive domains impacted were verbal learning and recall memory (29/38, 76%), followed by working memory/attention (6/38, 16%), and verbal fluency/language processing (3/38, 8%). Similarly, another study of cognitive profiles in 21 patients with anti-GAD65-positive diabetes (without a co-existing neurological condition, severe psychiatric disorders or use of psychotropic medications) reported that performance on recall memory and phonemic verbal fluency tasks were significantly lower in anti-GAD65-positive individuals than in the control group (5). Psychiatric symptoms, however, were not evaluated in either study in relation to cognition.

Among the 20 patients included in our case series, 65% were prescribed antidepressants, and approximately half of those assessed for depression and anxiety reported clinically significant symptoms. This is consistent with prior studies (3, 28, 29), and a recent systematic review which found that the relative risk of psychiatric comorbidity in SPS was higher than that of the general population (7). Mood and anxiety disorders are associated with deficits in learning and memory, executive function, and attention—areas also impaired in SPSD and anti-GAD65 associated diseases (8, 9). Although the present findings are observational and cannot confirm causation, bidirectional pathways of mood and cognition have been established in longitudinal studies of other patient populations (30, 31).

Both benzodiazepines and muscle relaxants have been associated with increased risk of cognitive impairment (32–34). In particular, long-term benzodiazepine use has been associated with deficits in visuospatial processing, processing speed, and verbal learning (10). While we observed a high prevalence of these medications in individuals with cognitive impairment, future studies on the potential effects of these medications on cognition in SPSD are needed to establish causality. At a minimum, there should be increased consideration for their long-term use given the potentially harmful effects.

These findings should be interpreted within the context of their limitations. This was a convenience, retrospective sample of individuals who had completed cognitive testing following referral based on reported cognitive concerns. Testing was conducted at different sites and by different providers, without standardization of test selection or interpretation. Moreover, as previously noted, certain medications that are used in SPSD can influence cognitive function. Despite the aforementioned limitations, our present findings contribute to the limited literature on cognitive and mood profiles in patients with SPSD by identifying common domains of cognitive impairment and potential overlap of cognitive impairment with mood symptoms and medication use.

In summary, assessment of cognitive impairment in SPSD should include testing of verbal learning and recall, phonemic verbal fluency, attention, and processing speed. Cognitive screening tools that examine these domains, such as the Montreal Cognitive Test (MoCA), could be used in the clinical setting to help identify patients who may need additional cognitive evaluation. Psychiatric symptoms and use of medications that may affect cognition are common, and should be considered when evaluating cognitive impairment in this population. Further studies are needed to replicate these findings using longitudinal prospective study designs with consistent cognitive assessment tools and interpretive standards to further clarify the scope of neuropsychiatric disturbance in SPSD and their underlying mechanisms.
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B8DI: 29
(moderate depression) PAI:
significant depression

and anxiety

PAI: significant anxiety

PAI: significant anxiety,
depression, anxiety related
to past trauma and stress

Not assessed

Not assessed

BDI and BA! within nomal
limits (score not reported)

PHRO=7
(mild depression) GAD-7 =
12 (moderate anxiety)

PHQ-9 =27
(severe depression) GAD-7
= 19 (severe anxiety)

Not assessed

Not assessed

GAD-7 =1 PHQ-9 =19

Not assessed

Not assessed

Not assessed

#Psychiatric diagnoses are based only on patient report unless noted otherwise; ®psychiatric diagnoses confirned by psychiatric or psychologist notes; “no raw score or percenties from neuropsychological batteries were reported for
these patients. Domains of impairment were only based on testing interpretation summary; only results of Repeatable Battery for Assessment of Neuropsychological Status (RBANS) completed by a Speech and Language Pathologist
available; ®While this patient had one positive ant-GADB5 antibod test, at the time closest to neuropsychologicel testing, prior and subsequent tests have been negative, thus categorization of phenotype is GAD-; 'durtion of ilness
calculated from time of symptom onset to time of cognitive testing; 9Psychiatric symptoms were considered clinically significant based on previously established cut-offs of >9 for the Generalized Anxiety Disorder Assessment (GAD-7)

14) and >4 for the Patient Health Questionnire-9 (PHQ-9) (15), 9 for Beck Depression Inventory (BDJ) (16), >7 for the Beck Anxiety Inventory (BAY) (17). For indivicuals whose psychiatric symptoms were only assessed using the PAI,
clinically significant symptoms were identified based on interpretation in the neuropsychiatric report. GAD -, anti-glutamic acid decarboxylase antibody negative; GAD -+, anti-glutamic acid decarboxylase antibody positive; SLE, systemic
lupus erythematosus; TIDM, type 1 diabetes; OSA, Obstructive Sleep Apnea; PTSD, Post-traumatic stress disorder; ADHD, Attention Deficit Hyperactivity Disorder; CVA, Cerebrovascular accident; Ca, Cancer; s/p, status-post; IViG=
Intravenous immunoglobulin; SCiG= Subcutaneous immunoglobuli; NPI-Q, Neuropsychiatric Inventory ~ Questionnaire (18); PHQ-9, Patient health questionnaire-9 (15); GAD-7, Generalized anxiety disorder-7 (14); PAY, Personality
assessment inventory (19); BDI, Beck depression inventory (16); BAI, Beck anxiety inventory (17).
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