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Editorial on the Research Topic 


Case reports in psychopharmacology, vol IV


This fourth volume in the case reports series focuses on psychiatric disorders. As with the previous three Research Topic (1–3), we highlight topics related to the treatment and management of these conditions. The contributions cover novel treatment strategies and draw our attention to potential new mechanisms of mental illness. Adverse events, such as tardive dyskinesia, are always a possibility, and this volume provides some advice on how to best use therapeutics, along with some cautionary notes. This Editorial presents novel approaches to the treatment of psychiatric conditions, followed by considerations for the use of these medications.

In this volume, some articles advance the treatment of psychiatric disorders with new approaches. Consistent with recent evidence suggesting that psychedelics could be effective in treating other psychiatric disorders (4, 5), Drange et al. demonstrated that psilocybin shows some, but not complete, promise in the treatment of obsessive-compulsive disorder (OCD) and related symptoms. In their study of twins discordant for OCD, the affected twin was administered psilocybin, which resulted in the remission of OCD symptoms. However, compared to the unaffected twin, cognitive deficits remained. Thus, psilocybin may be effective in treating certain aspects of OCD. In a different study, Ghaliani et al described the treatment of a case of post-traumatic confusional state (PTCS) in a 9-year-old boy with severe traumatic brain injury with paliperidone and adjunct risperidone. A number of agents, including risperidone, methylphenidate, olanzapine, and aripiprazole, were tried over a number of years, with no success. However, over two years after commencing treatment with long-acting injectable paliperidone palmitate with adjunct risperidone, the level of aggression markedly decreased.

This volume also presents some possible new etiologies of psychiatric disorders. Ozaki et al. highlighted the possibility that some psychiatric disorders may be caused by endocrine imbalances and respond better to endocrine treatment, such as in the case of a patient with psychiatric symptoms related to recurrent small-cell carcinoma of the cervix due to endogenous Cushing’s syndrome caused by ectopic adrenocorticotropic hormone production. In another report, Geiser et al. posited that vitamin C levels can affect the pharmacokinetics of lithium. In a patient with autism spectrum disorder and severe intellectual disability who presented with severe behavioral dysregulation, lithium levels failed to reach therapeutic levels. Following the diagnosis of vitamin C deficiency and the subsequent treatment of scurvy, serum lithium concentrations increased, and the patient showed rapid behavioral improvement.

This volume suggests that certain medications should be used with caution. Fesenmeier et al. described a case of venous thromboembolism (VTE) that emerged within hours of initiating treatment with olanzapine, quetiapine, levomepromazine, and lorazepam for treatment of a psychotic episode. This occurred earlier than the onset that is normally reported within the first few months or weeks of treatment and serves as a cautionary example of the use of antipsychotics. Furthermore, Qin et al. reported on selective serotonin reuptake inhibitor (SSRI)-associated vasculitis. In the patient reported, leukocytoclastic vasculitis (LCV) emerged 7 months after the initiation of fluoxetine therapy for generalized anxiety disorder. The symptoms resolved upon discontinuation of fluoxetine but recurred upon reinitiation of treatment with the same medication. Furthermore, subsequent treatment with paroxetine, another SSRI, resulted in a similar, albeit less severe, rash, suggesting cross-sensitization. Treatment with venlafaxine, a serotonin-norepinephrine reuptake inhibitor, did not result in the lesions. Finally, Fiala and Lenz reported on a menopausal woman who developed persistent genital arousal disorder after pharmacotherapy with trazodone, pregabalin, vaginal estriol, and depot medroxyprogesterone. The symptoms resolved upon complete discontinuation of all medications.

However, not all tales are cautionary: there is some new hope for psychiatric treatments. Preiss et al reported on the case of a patient who was exposed to milnacipran during pregnancy for the treatment of severe post-traumatic stress disorder and severe major depressive disorder with psychotic features. The woman had been taking milnacipran prior to pregnancy, but this was replaced with sertraline plus quetiapine due to the lack of safety data on milnacipran during pregnancy. Upon discontinuation of milnacipran, the symptoms returned, and, following a risk-benefit analysis, milnacipran was eventually resumed until gestational week 22, when it was discontinued due to moderate hyperemesis gravidarum. Three years after delivery, pediatric development screenings remained within normal limits. Similarly, Alshahrani et al. reported on three patients in whom tardive dyskinesia remitted after cessation of aripiprazole. This adds to the literature on the remitting nature of tardive dyskinesia.
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Objective

Persistent Genital Arousal Disorder (PGAD) is a rare and distressing condition characterized by persistent genital arousal in the absence of sexual desire. We present a unique case of a menopausal woman who developed PGAD after combined pharmacotherapy with trazodone, pregabalin, vaginal estriol, and depot medroxyprogesterone acetate (DMPA).





Methods

The patient underwent comprehensive gynecological, neurological, and psychiatric evaluation. Menopausal status was confirmed by laboratory findings. A detailed pharmacological review was conducted to assess possible interactions affecting serotonergic, neuronal, and hormonal regulation.





Results

PGAD symptoms emerged shortly after initiating the combination of these medications. Each drug has been individually associated with alterations in sexual function, but their concurrent use may have produced synergistic effects on neuroendocrine pathways. Gradual discontinuation of all medications resulted in complete remission of symptoms.





Conclusion

This case supports the hypothesis that combined modulation of serotonergic, neuronal, and hormonal systems can trigger PGAD in predisposed menopausal women. Recognition of potential pharmacological interactions is crucial for diagnosis and management of PGAD.
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GRAPHICAL ABSTRACT






Introduction

Persistent Genital Arousal Disorder (PGAD) is a rare and complex condition characterized by persistent, unwanted genital arousal in the absence of sexual desire (1). Unlike normal sexual arousal, these sensations are involuntary, intrusive, and often distressing, significantly impairing quality of life and emotional well-being (2).

The prevalence of PGAD is estimated at around 1% of women, though it is likely underdiagnosed due to stigma and limited clinical awareness (1). According to the International Society for the Study of Women’s Sexual Health (ISSWSH), the diagnostic criteria include: (1) persistent, spontaneous genital arousal not associated with sexual interest; (2) symptoms lasting hours or days; (3) incomplete or short-lived relief after orgasm; (4) marked distress or functional impairment; and (5) exclusion of other medical or psychiatric causes (3).

The etiology remains unclear, but multiple interacting factors are implicated, including neurological, hormonal, and pharmacological mechanisms (4, 5). Serotonergic dysregulation, pudendal nerve hypersensitivity, Tarlov cysts, and hormonal fluctuations during menopause have all been proposed as contributing factors. Pharmacological triggers—particularly medications influencing serotonin and hormone pathways—have been reported as potential causes (6).

Menopausal women are particularly vulnerable due to fluctuating hormone receptor sensitivity and altered neuroendocrine balance. This report presents, to our knowledge, the first documented case of PGAD associated with the simultaneous use of trazodone, pregabalin, estriol, and DMPA.





Case presentation

A 51-year-old menopausal woman presented with newly developed persistent genital arousal symptoms. Laboratory results confirmed menopause (FSH 51 IU/L; estradiol 0.08 nmol/L). She had no prior psychiatric, neurological, or endocrine disease.

Initially, she sought treatment for menopausal symptoms—insomnia, hot flashes, and vaginal discomfort. Gynecological examination and vaginal cultures were normal. She received one injection of depot medroxyprogesterone acetate for irregular bleeding and was prescribed trazodone (50 mg, later 75 mg daily) for sleep. Two weeks later, persistent vaginal irritation led to the addition of estriol cream (1 mg/g, three times weekly). When discomfort persisted, pregabalin was prescribed (150 mg/day, increased to 300 mg/day).

Within three weeks, she developed continuous genital sensations—tingling and throbbing in the clitoral and vaginal areas—unrelated to sexual desire. These caused compulsive masturbation attempts every hour, with no relief. The condition severely disrupted her ability to work and caused distress in her marital relationship.

She was hospitalized for evaluation. Neurological and imaging studies were normal. A multidisciplinary consultation identified a likely pharmacological etiology. A deprescription strategy was implemented: estriol was discontinued first, followed by gradual cessation of pregabalin and trazodone. No further DMPA injections were given. Over three months, symptoms subsided, and by the fourth month, she reported complete remission.





Discussion

PGAD is thought to arise from complex neuroendocrine dysregulation. This case shows a probable pharmacological trigger involving concurrent serotonergic, neuronal, and hormonal modulation.

Trazodone, a serotonin antagonist and reuptake inhibitor, can alter genital sensory processing via 5-HT2A and 5-HT1A receptors. Although typically associated with priapism in men, it may similarly affect genital blood flow and neural excitation in women (6).

Pregabalin binds to α2δ subunits of voltage-gated calcium channels, reducing neural excitability, but paradoxical hyperexcitability has been described due to central disinhibition (5).

Estriol enhances mucosal blood flow and increases genital sensory receptor density in hypoestrogenic tissue. Medroxyprogesterone acetate modulates dopaminergic and serotonergic systems and may alter neuroendocrine equilibrium (1).

In menopausal women, this combination may create a state of peripheral nerve hypersensitivity and central neurotransmitter imbalance, resulting in persistent genital arousal. While PGAD has been linked separately to serotonergic or hormonal agents, this is the first known case describing the synergistic impact of all four.




Clinical implications

Clinicians should consider medication-induced PGAD when evaluating unexplained genital arousal symptoms, especially in menopausal women exposed to multiple interacting drugs. Early deprescription and pharmacological review can lead to full recovery and avoid unnecessary invasive investigations.





Strengths and limitations

The case demonstrates a strong temporal relationship and full reversibility, supporting a causal hypothesis. Limitations include the absence of neurophysiological testing and the single-case design. Nevertheless, the coherence between pharmacological reasoning and clinical outcome provides compelling evidence.





Future directions

Further research should explore neurochemical biomarkers of PGAD and evaluate pharmacogenetic vulnerability to serotonergic and hormonal interactions in menopausal patients.





Patient perspective

The patient expressed profound distress during the acute phase of her symptoms, describing a sense of loss of control and social isolation (7). After discontinuation of all medications, she reported complete resolution of symptoms and a return to normal sexual and emotional functioning. She expressed gratitude that the underlying cause was identified and managed without surgical intervention.






Conclusion

This case illustrates that PGAD may develop through overlapping serotonergic, neuronal, and hormonal mechanisms in biologically vulnerable individuals. The temporal correlation between medication exposure and symptom onset, along with complete remission after deprescription, supports a drug-induced pathogenesis. Awareness of these interactions can improve diagnosis and treatment.
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Scurvy, although rare in developed countries, can notably occur in individuals with extreme dietary selectivity, particularly those with neurodevelopmental disorders. We describe the case of an 18-year-old woman with autism spectrum disorder and severe intellectual disability who presented with severe behavioral dysregulation and limited response to multiple psychotropic regimens. Despite progressive lithium dose escalation, serum levels remained subtherapeutic. The turning point came with the diagnosis of profound vitamin C deficiency (ascorbic acid <1 µmol/L), prompting high-dose supplementation. Within days, the patient showed rapid behavioral improvement and a marked rise in serum lithium concentrations, necessitating dose reduction. First, nutritional deficiencies—particularly scurvy—can manifest primarily through psychiatric and behavioral symptoms in vulnerable populations, often resulting in misdiagnosis and polypharmacy. Second, although still speculative, we hypothesize that vitamin C status may affect lithium pharmacokinetics. This case underscores the importance of nutritional screening in refractory psychiatric presentations, particularly in individuals with restrictive diets, and highlights a potentially underrecognized interaction between vitamin C and lithium that warrants further investigation.
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Introduction

Autism spectrum disorders (ASDs) are neurodevelopmental conditions characterized by persistent deficits in reciprocal social communication and interaction, alongside restricted, repetitive patterns of behavior and atypical sensory processing (1). Challenging behaviors are often observed in this population: self-injurious behaviors, hetero-aggression, major disruptive behaviors, or catatonia, with various grades of severity (intensity, frequency, duration, and/or localization). They can sometimes lead to severe behavioral regression, and result in dramatic and even life-threatening consequences (2). Managing challenging behavior is particularly complex in severe ASD with co-occurring intellectual developmental disorder (3, 4). Causes of challenging behavior are highly heterogeneous, including psychiatric and organic comorbidities (2, 5–7). Undiagnosed organic conditions often lead to prolonged psychotropic misuse and iatrogenic harm (8, 9).

There is scarce literature on the relationship between nutritional deficiencies and challenging behaviors in individuals with ASD. Evidence is even more limited regarding vitamin C deficiency, despite case reports of scurvy in autism (10–13) and an increasing prevalence of scurvy in recent years—particularly in the United States—where a notable proportion of cases occur in children with autism spectrum disorder (14, 15). Given that humans cannot synthesize vitamin C endogenously and rely entirely on exogenous intake, this link may be particularly relevant in the context of severe food selectivity frequently observed in ASD.

Clinically, scurvy presents with fatigue, impaired bone growth in children, and connective tissue fragility resulting in perifollicular hemorrhages, petechiae, ecchymoses, and gingival bleeding. However, its neuropsychiatric manifestations—including increased irritability, depressive symptoms, and cognitive impairment—are less widely recognized (16). Given vitamin C’s crucial role in neurotransmitter synthesis and neuroprotection, such symptoms may be underdiagnosed in individuals with developmental disorders (17) who exhibits fragility and particular sensitivity to neuropsychiatric stressors. Moreover, the widespread involvement of connective tissue in scurvy raises important questions about its hypothetical impact on drug absorption, distribution, and metabolism—particularly for medications with narrow therapeutic windows. Fortunately, treatment is simple and effective: high-dose vitamin C supplementation typically results in complete symptom resolution within days to weeks. Given the complex and pleiotropic manifestations of scurvy, clinicians should maintain a high index of suspicion in patients at risk of nutritional deficiencies—especially those with food hyperselectivity, such as individuals with ASD or intellectual disability. In this case report we describe an 18-year-old adolescent with ASD and severe intellectual disability who presents with resistant challenging behaviors requiring hospitalization in a specialist psychiatric unit dedicated to mental disability.





Case presentation




Developmental and psychiatric history

The patient is the second child of a non-consanguineous Portuguese couple living in Switzerland since early childhood. She has one older brother, who is in good health. There is no reported history of developmental delay within the family. Pregnancy and delivery were uneventful, although the patient was born small for gestational age (2.41 kg) by elective cesarean section at 38 weeks, with moderate neonatal adaptation (Apgar scores 5-8–9 with the requirement of a brief ventilatory support, although umbilical cord pH was normal).

The first months of life were unremarkable (No problems with feeding, sleeping or growth). Between 12 and 24 months, early milestones were delayed, with late independent sitting and walking (19 months), leading to the diagnosis of a mild global developmental delay with predominant motor impairment, but without a specific etiological diagnosis.

Between the ages of 18 months and 3 years, social engagement remained minimal. She appeared withdrawn, “in her own world,” and did not develop functional language. According to parental reports, she frequently mouthed and bit objects. At 3.5 years of age, she began guiding adults by the hand to desired objects, occasionally pointing to request items, though never for social sharing. Comprehension appeared context-dependent, with inconsistent response to her name and fluctuating understanding of spoken words. Marked behavioral reactions to frustration or opposition were noted, including screaming, hyperextension postures, hitting, and biting. Sensory observations included frequent mouthing behaviors and motor stereotypies, without tactile or auditory hypersensitivity. Interests were brief and fragmented, with constant shifting from one activity to another.

A psychological evaluation identified severe impairments in behavior, relational skills, and communication, with minimal development of pre-communication prerequisites. There were profound deficits in social interaction and significant difficulty initiating exchanges, with or without objects. Play and exploration were atypical, and object use was restricted. Based on these findings, a diagnosis of ASD with severe developmental delay was established. A multidisciplinary care plan was recommended, combining educational support for the parents at home, child psychiatry follow-up, and enrollment in a specialized school. Early investigations showed mildly enlarged ventricles on cranial CT and a non-epileptic EEG.

The clinical course was marked by persistent severe developmental delay with associated severe intellectual disability and ASD. Behavioral difficulties progressively worsened, with episodes of hetero-aggressiveness—mainly in response to frustration—and periods of self-injury, particularly self-biting.

Subsequently, she entered a non-medical residential care facility, initially, at the age of 5, part-time during the scholar hour and later, as a full-time resident at the age of 12. Although the patient is placed in a care home which represents a psychosocial stressor because of the need for the patient to adapt to the support of an educational team, she keeps in touch with her family by regularly returning to her parents’ home, where her older brother is present in her life. Her parents are supportive of her and the family bond is strong. There were no obvious traumatic events during this period of her life or lack of educationnal support. However, the non-medical’s residential care team described a gradual increase in challenging behaviors, often associated with episodes of pain or physical discomfort, or oppositional reactions to certain demands. Her medical history was marked by recurrent somatic issues, including dental malocclusion, recurrent vulvitis and urinary tract infections, gastrointestinal complaints (reflux and chronic constipation), orthopedic pain due to postural anomalies, and dietary selectivity with avoidance of fruits and most vegetables.

In 2019, a brain MRI under general anesthesia revealed hypoplasia and dysmorphic features of the corpus callosum, associated with hypoplasia of the brainstem and, to a lesser extent, the cerebellar vermis. There was no evidence of cortical gyral abnormalities or white matter signal changes. The same year, an esophagogastroduodenoscopy and coloscopy were performed under general anesthesia to evaluate the potential reflux and the chronic constipation, but no organic cause was identified.

Multiple pharmacological trials—including risperidone, escalated up to 6 mg/day with motor side effects, aripiprazole with akathisia-like side effects, as well as valproate, sedatives, and gabapentin—proved ineffective on behavioral symptoms.

Given the progressive worsening of her behavioral disturbances—arising from a complex interplay of somatic, psychiatric, and neurodevelopmental factors—and the lack of improvement despite multiple pharmacological trials, she was admitted in August 2024 to a specialized psychiatric crisis unit for individuals with intellectual disabilities.

Clozapine and lithium had not yet been trialed prior to admission. A genetic assessment was proposed based on the patient’s developmental profile but was refused by the parents.

Usual treatment:

	Gabapentine 600 mg x 3/day

	Rispéridone 2 mg x 3/day

	Mélatonine 6 mg/day at bedtime

	Macrogol 17 g 2x/day

	(R) Levomepromazine 25 mg max 4/d in case of agitation (reserve medication given only in cases of acute agitation)







Inpatient management and clinical evolution

At admission, the patient displayed daily severe acute behavioral crisis with auto- and hetero-aggressive behaviors, constant agitation that do not respond to sedative medication. Her sleep was preserved, but she had marked food selectivity—consuming no fruits and very few vegetables—and relied heavily on transitional objects (pacifier and a plastic bowling pin).

On clinical examination, mensuration growth parameters and vital signs were normal except for mild hypertension related to stress induced by the clinical examination (Weight: 69.2 kg; Height: 160 cm; BMI: 27.03 kg/m2; Temperature: 36.9°C; BP (mmHg): 159/93; HR: 91/min; heart rhythm: regular). The neurological examination showed equinus gait with an enlarged polygon of support but no other abnormalities. The rest of the clinical examination was normal, and particularly no signs of malnutrition despite the food selectivity. The blood test on admission showed no abnormalities in renal, hepatic, pancreatic or pituitary function, no signs of infection or inflammation, no electrolytes and coagulation disorders. An initial vitamin assessment (vitamins A, B1, B6, B12, D and zinc) showed a simple folate and vitamin D deficiency wich we substituted with tablets with no other deficiencies (Vitamin C has not been measured at this stage because it is not part of the basic blood test). The rest of the metabolic assessment was unremarkable. The hepatic cytochrome P450 phenotyping test was abnormal notably, poor CYP2C9 function (evaluation of hepatic metabolic pathways) (18). The hypothesis of an obvious somatic cause explaining the clinical picture of decompensation was therefore initially ruled out.

In order to limit drug-induced iatrogenesis, particularly the effects of long-term risperidone treatment on motor function, the treatment of risperidone was switched for quetiapine leading to behavioral worsening. Treatment with quetiapine was therefore discontinued and the initial treatment with risperidone was resumed. Gabapentin was gradually tapered off due to lack of efficacy when it was introduced in the period prior to hospitalization.

During this period, the patient exhibited cyclic worsening behaviors, prompting suspicion of premenstrual dysphoria. In October 2024 continuous contraception was initiated with slight improvement. Persistent aggression, sensory dysregulation, and potential migraine equivalents (facial grimacing, withdrawal to dark areas, facial self-hitting) led to trials of triptans without benefit. In order to contain the agitation, trials of various sedatives (chlorpromazine, levomepromazine, lorazepam, clonidine) failed, with clonidine causing a grade II anaphylactic reaction.

In November 2024, catatonia was hypothesied due to bizarre posturing, repetitive motor behaviors, mutism, food refusal, and disorganized behavior. A lorazepam challenge (up to 12 mg/day) failed. Due to the dangerous behavior, she was placed in psychiatric intensive care isolation.

Subsequently, clozapine was introduced due to the failure of previous attempts with antipsychotics with gradual titration to 375 mg/day with the aim of gradually discontinuing risperidone once the clinical condition has stabilized. The patient developed tachycardia up to 120 bpm managed with propranolol. At the same time, given a picture combining mood swings with rapid shifts between periods during which the patient exhibited asthenia, loss of acquired skills and carelessness, and periods during which she appeared agitated, euphoric, irritable and aggressive, the hypothesis of a rapid-cycling bipolar mood disorder was made and lithium treatment was introduced, though initial serum levels remained subtherapeutic despite doses up to 38 mmol/day. Although only partially effective, these therapeutic adjustments, combined with intensive care provided in the isolation room, resulted in partial clinical improvement. This allowed, from first March, a gradual reintegration into daily activities in the communal area with extended periods in isolation rooms, both fixed during the day and in response to episodes of agitation.

Mid-March 2025, the patient developed spontaneous gingival bleeding without any other specific signs. Given her dietary habits, scurvy was suspected and confirmed with undetectable vitamin C levels (<1 µmol/L). High-dose vitamin C (1g/day) was initiated.

Following vitamin C supplementation, a rapid and sustained clinical improvement occurred: reduction in aggressiveness, enhanced emotional regulation, greater capacity for non-verbal communication, and a previously unseen ability to accept frustration and engage in social interactions. She engaged more with caregivers and peers and was receptive to structured activities. This clear and rapid improvement alloweds for a complete end to isolation, with clinical stability persisting despite the resumption of group life. Figure 1. shows the weekly evolution of the patient’s Aberrant Behavior Checklist scores during hospitalization (ABC is a well-established assessment tool for challenging behaviors in people with intellectual disabilities and autistic people.) (19). Scores above the Z-score baseline of 1.0 are considered significant relative to the population with severe intellectual disability (SID). From 19th November 2024 to 1st March 2025, the patient was placed in psychiatric intensive care isolation due to dangerous behavior and could not be assessed behaviorally. Between the 1st March and 1st April, the patient benefited from a gradual easing of hospital restrictions and was reintegrated into group life. As of 1st April, the patient was no longer being treated in an isolation room. Although we observed an improvement in ABC scores from 1st March onwards, it is difficult to interpret the data between 1st March and 1st April due to the prolonged period of isolation in isolation rooms. Vitamin C treatment was initiated on 14th March 2025, indicated by the vertical dotted line.

[image: Line graph titled "Weekly Evolution of ABC Z-scores During Hospitalization" depicts z-scores for irritability, lethargy, stereotypy, and hyperactivity over time. A shaded region marks a data gap; a vertical dashed line on March fourteenth, two thousand twenty-five indicates vitamin C introduction. Lines for each symptom fluctuate, with visible changes after vitamin C is introduced.]
Figure 1 | Evolution of ABC scores—comparison with a population with severe intellectual disability.

Notably, lithium serum levels surged from subtherapeutic to a range between 0.8 and 1.1 mmol/L with a peak of 1.4 mmol/L, prompting immediate dose halving and stabilization at 25 mmol/day with therapeutic levels (~0.6 mmol/L). Figure 2 presents the evolution of serum lithium levels and oral lithium dose (in mmol/L and mmol/day) before and after the initiation of vitamin C supplementation on 14th March 2025. The graphic illustrates a marked increase in the serum level following vitamin C administration, suggesting improved lithium absorption or decreased elimination. Following the introduction of vitamin C supplementation, the mean serum lithium-to-oral dose ratio increased from 0.0165 to 0.0264, representing an approximate 60% relative increase. This supports the hypothesis that correction of scurvy may influence pharmacokinetics, potentially through restoration of intestinal or renal transport mechanisms. It should be noted that medication adherence was good throughout the hospitalization period, with no fluctuations.

[image: Line chart illustrating serum lithium levels and oral lithium dose over time, with therapeutic range shaded, and a vertical green dashed line marking Vitamin C introduction. Major fluctuations in serum lithium occur after this intervention.]
Figure 2 | Evolution of serum lithium and oral dose before and after vitamin C supplementation.

This behavioral and metabolic stabilization permitted tapering of lorazepam and risperidone; the latter reduced to 1 mg/day by May 2025. The patient was transitioned to a new residential care setting with sustained improvement and support for intensive psychoeducational interventions.

Her treatment upon discharge was: Clozapine 350 mg/day for irritability in a patient with severe ASD who had developed severe side effects with two other antipsychotics since childhood, Inderal 120 mg/day as a treatment of tachycardia induced by clozapine and a second-line treatment for anxiety, lithium 26 mmol/day for suspected bipolar mood disorder, Risperidone 1 mg/day with the aim of gradually discontinuing it completely and replacing it with clozapine, folate, vitamin D and vitamin C supplementation due to the aforementioned deficiencies and the patient’s selective eating habits, Fosfomycin 3g/week to prevent recurrence of urinary tract infection.

The six-month follow-up after discharge from the hospital confirms clinical stability: the patient lives in a two-resident facility and participates in daily life without behavioral crises.






Discussion

One hypothesis for the positive clinical outcome could be that the concurrent adaptation of psychoeducational care and educational management, combined with the low level of stimulation to which the patient is exposed in the psychiatric intensive care isolation room, as well as clozapine and lithium treatment, which acts both on behavioral disorders resistant to other treatments and on bipolar-type mood disorders. However, blood lithium levels remained low until treatment with vitamin C, suggesting a lesser therapeutic effect, and clinical improvement was very slow before March 2025. It was only after the introduction of vitamin C supplementation that the patient was able to fully reintegrate into the unit’s social life without long-term use of the psychiatric isolation room and showed a clear and rapid improvement in baseline behavior as well as good self-regulation skills during periods of frustration (with spontaneous use of certain sensory strategies such as rocking or putting objects or hands in her mouth), which was a new behavior and therefore suggests a clear decrease in the patient’s overall level of irritability.

Another hypothesis could have been the gradual resolution of a somatic problem other than scurvy, such as inflammation, chronic infection or gastrointestinal problems, which would have led to a gradual reduction in the patient’s general discomfort and allowed more appropriate behavior to emerge. However, the laboratory tests carried out during this period showed no sign of inflammation, no renal or hepatic dysfunction and no dysregulation of electrolytes. The patient, known to have recurrent urinary tract infections, probably due to chronic carriage of E. Coli in her urine, was receiving preventive treatment with Fosfomycin once a week with good clinical results. A gastroscopy and colonoscopy were performed in the summer of 2019 and showed no abnormalities, and hormone treatment was introduced based on the hypothesis of premenstrual syndrome, as mentioned above. All common somatic causes had therefore been ruled out.

Although scurvy is a condition classically associated with physical symptoms such as gingival bleeding, poor wound healing, and fatigue, its neuropsychiatric manifestations are increasingly recognized, particularly in populations with cognitive or developmental disabilities (16, 20). In this case, an adolescent with autism and severe intellectual disability exhibited a complex clinical picture: chronic irritability, frequent aggression, stereotyped behaviors, and intense resistance to care. These symptoms were originally attributed to her underlying neurodevelopmental condition and psychosocial stressors (placement in a non-medical care home with support mainly from educators), leading to numerous psychopharmacological interventions with limited success.

The diagnosis of scurvy emerged only after a spontaneous gingival hemorrhage, a classic but often late manifestation (21). Given her near-complete avoidance of fruits and vegetables, severe vitamin C deficiency was biologically confirmed. Remarkably, within days of initiating high-dose vitamin C supplementation, the patient exhibited dramatic behavioral improvements, as mentioned above.

This clear clinical improvement was the result of multidisciplinary care (medical, educational, psychological and pharmacological). Given the various treatments and psycho-educational approaches tried at the same time, it is difficult to attribute the success of the therapy to a single cause, which is the main limitation of this study. However, the rapid transformation strongly suggests that the scorbutic state had significantly exacerbated her psychiatric profile. Vitamin C is essential for the biosynthesis of dopamine, norepinephrine, and serotonin, as well as for modulating oxidative stress and neuroinflammation—mechanisms increasingly implicated in psychiatric symptoms (16, 17, 20, 21). In patients with autism and cognitive impairment, where communication barriers hinder symptom expression, scurvy may manifest predominantly as behavioral dysregulation or agitation. Misattributing such symptoms solely to psychiatric illness may delay appropriate nutritional diagnosis and treatment. This raises the question of the long-term maintenance of the rest of the medication, particularly Clozapine, Inderal and Lithium, which can cause long-term side effects. A gradual withdrawal of the remaining medications should be considered once the patient is well stabilized in her outpatient setting. An unexpected and clinically significant observation in this case was the sharp increase in serum lithium levels following vitamin C supplementation. Despite progressively increasing lithium doses up to 38 mmol/day, the patient had persistently low serum levels prior to vitamin C repletion. Within days of initiating vitamin C therapy, lithium levels rose from subtherapeutic to a range between 0.8 and 1.1 mmol/L—necessitating drug discontinuation, then reintroduction at half the prior dose.

Lithium is freely filtered at the glomeruli, reabsorbed mainly in the proximal tubule (80%) but also to a lesser extent in the collecting duct via the sodium channel (ENaC), located at the apical membrane of the principal cells. Lithium is eliminated exclusively by the kidneys. Lithium levels are directly influenced by glomerular filtration rate (GFR) and the degree of tubular reabsorption. In the event of a decrease in GFR (renal failure, NSAIDs, ACE inhibitors) or increased tubular reabsorption (low-salt diet, hypovolemia of any origin, including when taking diuretics), blood lithium levels will increase. Conversely, an increase in glomerular filtration or a decrease in tubular reabsorption leads to a decrease in blood levels (22). This occurs either during co-prescription with drugs that induce lithium hyperfiltration in the kidneys: osmotic diuretics, carbonic anhydrase inhibitors, carbamide, calcitonin, SGLT-2 inhibitors, alkalising substances or substances containing large amounts of sodium, topiramate, xanthines (caffeine, theobromine, theophylline), which was not the case in this patient, or a medical condition that could affect kidney function. The blood tests carried out during this period returned to normal, particularly fasting blood glucose, sodium levels and kidney function, which ruled out any medical condition of this type.

The temporal association between the introduction of vitamin C treatment and increased blood lithium levels raises the question of whether scurvy affects lithium pharmacokinetics and more broadly other renal elimination molecules sensitive to the absorption/reabsorption mechanism. Although the only well-established pharmacokinetic interaction of ascorbic acid involves psychostimulants—where urinary acidification increases amphetamine clearance and reduces clinical efficacy (23)—evidence concerning antipsychotics and antidepressants remains limited. However, no consistent effects on serum drug concentrations have been demonstrated, and no direct causal mechanism has been established in the literature regarding interactions with lithium or other renally eliminated agents. Several hypotheses may be considered:


	Urine Acidification: The combination of vitamin C and lithium could increase serum lithium concentration through urine acidification, which would reduce renal excretion (24). However, although this interaction is mentioned on the Epocrates drug interaction website (25) without any available sources, there are no references in the literature confirming this interaction.

	Renal Reabsorption: Lithium is primarily excreted through the kidneys. Vitamin C plays a role in maintaining renal tubular function and may influence sodium and lithium transporters. In vitamin C deficiency, altered proximal tubular reabsorption could hypothetically impair lithium reuptake, increasing renal clearance (26).

	Oxidative Stress and Renal Transporters: Vitamin C’s role as an antioxidant may affect the expression of renal transporters. Chronic deficiency could lead to suboptimal function of sodium-lithium counter-transport mechanisms, indirectly affecting serum levels (27).

	Gastrointestinal Absorption: Although no direct evidence confirms that vitamin C deficiency alters gastric pH or intestinal permeability, it is biologically plausible that chronic ascorbic acid depletion may contribute to subtle mucosal dysfunction or altered gastrointestinal environment, which could, in turn, affect the solubility or absorption of orally administered compounds such as lithium (28).



While the precise mechanism remains unclear, the pharmacokinetic shift observed here was both abrupt and clinically relevant. This suggests that scurvy may subtly alter the pharmacokinetics of lithium, an observation deserving of further study—especially in populations where both conditions (mood instability and poor nutrition) may coexist.

Clinicians managing lithium therapy in patients with malnutrition, restrictive eating patterns, or unexplained serum level variability should consider vitamin C status as a potential modifying factor. Monitoring for nutritional deficiencies may improve not only clinical outcomes but also the safety and predictability of pharmacological interventions.

This hypothesis remains purely speculative given the lack of data on this subject in the literature and this represents the second main limitation of this study. However, it warrants further investigation as the pharmacokinetics of other drugs could also be affected by serum vitamin C levels.





Conclusion

This case illustrates the profound clinical impact of an unrecognized vitamin C deficiency in a young woman with autism and severe intellectual disability, presenting with severe behavioral dysregulation and apparent pharmacoresistance. The identification and correction of scurvy led to rapid psychiatric stabilization, allowing simplification of the pharmacological regimen and enhanced psychosocial functioning. Scurvy, though rare, remains a relevant and reversible contributor to psychiatric decompensation and pharmacological unpredictability. Early recognition may prevent misdiagnosis, reduce polypharmacy, and significantly improve patient outcomes. Systematic vitamin C screening in all psychiatric patients may be unrealistic; however, the presence of the red flags specified in Table 1 should prompt clinicians to consider measuring vitamin C levels or initiating supplementation, particularly in high-risk populations such as individuals with autism and severe food selectivity.


Table 1 | Red flags indicating that vitamin C blood measuring may be advisable.
	Domain
	Red flags



	Neurodevelopmental context
	Autism spectrum disorder, severe intellectual disability, restrictive/ARFID-like eating patterns


	Behavioral presentation
	Treatment-resistant challenging behaviors (aggression, irritability, self-injury)


	Dietary history
	Extreme food selectivity, absence of fruits and most vegetables


	Oral/dental signs
	Gingival bleeding, gum swelling, poor wound healing


	Musculoskeletal signs
	Arthralgia, myalgia, impaired mobility, painful gait, delayed bone healing


	Dermatologic signs
	Petechiae, ecchymoses, perifollicular hemorrhages, hyperkeratosis


	General symptoms
	Fatigue, loss of appetite, mood changes, unexplained regression







Additionally, a striking increase in lithium serum levels post-treatment highlighted a possible influence of vitamin C on lithium pharmacokinetics.

Consent for publication was obtained from the patient’s legal guardian.
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Tardive dyskinesia (TD) is a slow-onset, hyperkinetic movement disorder involving repetitive involuntary movements. It is classified as a medication-induced movement disorder that occurs in association with the use of dopamine-blocking agents–most commonly, antipsychotics. It is classically understood as an unremitting process, with a few cases of reversible conditions and uncertain remission rates. Aripiprazole possesses a distinct and unique mechanism that decreases its risk compared to other antipsychotics. In this case series, we discuss three cases involving Saudi women who developed aripiprazole-induced TD; notably, all cases remitted upon aripiprazole discontinuation or dose reduction without utilizing other forms of treatment. The current literature remains limited in describing aripiprazole-induced TD, lacking a clear understanding of the development of TD following aripiprazole administration, the determined remission rate, and definite management.
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1 Introduction

Tardive dyskinesia (TD) is a slow-onset, hyperkinetic movement disorder that involves repetitive, involuntary movements ranging from slight tremors to uncontrollable choreatic movements of the whole body. It presents mainly with orofacial movements, namely oral–buccal–lingual involuntary movements. However, in approximately half of all patients, it also involves the peripheral extremities and may involve the neck or trunk in 25% of patients. In severe cases, it can affect swallowing, speech, and mastication. In rare cases, respiratory muscle involvement can present and be life-threatening (1, 2). TD is classified as a medication-induced movement disorder that occurs in association with the use of dopamine-blocking agents, most commonly antipsychotics, either during exposure or shortly after withdrawing from the offending agent (four weeks in cases of oral medications and eight weeks in cases of long-acting intramuscular injections) (1). Initially, physicians were disinclined to accept TD as a drug-related disorder owing to its similar phenomenology to several neurological disorders and its odd clinical course; it does not strictly appear with drug induction or dose increase, and it does not remit upon discontinuing the offending agent. Nevertheless, it is currently recognized as an iatrogenic drug-related disorder (3).

The underlying pathophysiology of TD remains uncertain; however, the most accepted theory links TD to the dopamine receptor hypersensitivity hypothesis. Prolonged blockade of dopamine D2 receptors by antipsychotics or other blocking agents prompts a compensatory upregulation and an increase in receptor density. Consequently, this adaptation leads to an exaggerated postsynaptic reaction to dopamine (1–4). Nevertheless, this does not sufficiently explain why TD may persist for many years when the offending agent is discontinued (5). This hypothesis has been supported by the examination of the vacuous chewing movement (VCM) in animal models. In these studies, an exaggerated response to dopamine agonists was observed following the introduction of a single dose of dopamine-blocking agents. However, the exaggerated response subsided after discontinuation of dopamine-blocking agents, indicating a reversible phenomenon (6). This does not correlate with the clinical picture of TD, with the usual late onset, individual vulnerability, appearance of symptoms without utilizing dopamine agonists, and potential irreversibility even after stopping the offending agent. In addition, these results have not been replicated in human studies (4–6). Moreover, different theories have been reviewed with mixed outcomes, several inconsistencies, and insufficient proof of the roles of serotonin receptors (specifically 5-HTR2A), oxidative stress, γ-glutamyl transferase (GABA), glutamate-related excitotoxicity, vesicular monoamine transporter 2 (VMAT2), and maladaptive synaptic plasticity (4, 7).

Several risk factors have been recognized including female sex, advanced age, long-term exposure to dopamine-blocking agents, mood disorders, negative symptoms in schizophrenia, intellectual disability, diabetes mellitus, and prior extrapyramidal symptoms (8). Nonetheless, TD can be recognized in familial patterns, suggesting a genetic link. Genetic testing of DRD2, VMAT2, and HTR2A polymorphic variations has been strongly suggested to be linked to TD. Additionally, variations of hepatic enzymes involved in drug metabolism, like cytochrome P450, have been linked to the risk of TD as well. Specifically, CYP2D6 (encoding a protein involved in the metabolism of aripiprazole and several other antipsychotics) is highly polymorphic with more than 100 allelic variations producing different rates of metabolism and enzyme activity. TD has been linked to variations that yield either slower or more rapid metabolism rates (8–10).

The annual incidence of TD is estimated to be 2–5%, and its prevalence is estimated to be 25.3% (2, 11). Although, it is mainly associated with dopamine-blocking agents, several case reports have described the use of anticholinergic agents, antidepressants, antiemetics, anticonvulsants, antihistamines, antiparkinsonism agents, and stimulants (2). Antipsychotics are further classified into first- and second-generation antipsychotics (FGAs and SGAs, respectively), where the latter have a lower risk of extrapyramidal side effects, including TD, owing to their lower affinity to the D2 receptor within the dorsal striatum and their associated 5-HT2A/2C serotonin receptor antagonism (2). In two large meta-analyses, FGAs were estimated to have an annual incidence rate of developing TD of 6.5% (95% confidence interval [CI]: 5.3–7.8%) and a prevalence of 30% (95% CI: 26.4–33.8%). Comparatively, SGAs were estimated to have an annual incidence rate of 2.6% (95% CI: 2.0–3.1%) and a prevalence of 20.7% (95% CI: 16.6–25.4%) (11, 12).

Aripiprazole, similar to SGAs, is associated with a lower risk of developing TD than FGAs. Furthermore, aripiprazole has the lowest risk of developing TD compared to SGAs when compared to all FGAs (13). This is likely due to the action of aripiprazole as a partial agonist of the D2 receptor rather than a pure D2 antagonist; it acts as a dopamine system stabilizer by acting as a functional antagonist in areas of dopamine hyperactivity and as a functional agonist in areas of dopamine hypoactivity. Thus, it is suggested that it be classified as a third-generation antipsychotic (2, 7, 14, 15), which can help mitigate and even resolve TD caused by other antipsychotics. Although large-scale studies are required, many reports consistent with this finding have been published (7, 15, 16). Nevertheless, aripiprazole can still lead to the development of TD through uncertain processes as well, with an estimated prevalence ranging from 0.2% to 3.4% (7).

In this study, we investigated three cases of TD related to the use of aripiprazole. Notably, all patients achieved remission after discontinuation of aripiprazole.




2 Methodology

This case series was conducted at the Department of Neurosciences, King Abdullah bin Abdulaziz University Hospital (KAAUH) in Riyadh, Saudi Arabia. Ethical approval was obtained from the Institutional Review Board (IRB), and written informed consent was obtained from all participants.

A literature search was conducted using PubMed/MEDLINE to identify published cases of aripiprazole-induced TD. The search was conducted using “Aripiprazole AND Tardive Dyskinesia” and “Aripiprazole AND Tardive syndrome” and included articles published up to October 2025. We included all cases with aripiprazole being associated with TD. We excluded cases describing tardive syndromes other than TD, such as tardive dystonia. We also excluded cases presenting with pre-existing movement conditions.




3 Case description



3.1 Case 1

A 57-year-old female patient diagnosed with bipolar affective disorder (BAD) was maintained on aripiprazole (15 mg/day) and quetiapine (300 mg at bedtime). After approximately four and a half years of stability on these regimens, the patient exhibited involuntary movements of the tongue and lip, with no other extrapyramidal symptoms. Prior to this regimen, she took olanzapine that was stopped a few months later due to over-sedation. No other antipsychotics were utilized. Her family history was unremarkable for TD. Her medical history was positive for hypothyroidism controlled with thyroxine (50 mcg daily). She did not smoke or consume alcohol. Aside from in-and-out tongue protrusion and lip smacking that she could not control, no other focal neurological deficits were detected, physical examination was otherwise unremarkable, and vital signs were within normal limits. The Abnormal Involuntary Movement Scale (AIMS) score was calculated to be 15 for the involuntary movements. Accordingly, the dosage of aripiprazole was gradually decreased until cessation, whereas quetiapine was maintained on the same dose of 300 mg daily. Shortly after aripiprazole discontinuation, tongue movements became partially subject to voluntary control (she could shortly inhibit them while attempting to do so). In the subsequent 2 months, her dyskinetic movements progressively diminished and ultimately resolved upon cessation. At the 1-year follow-up, the patient remained asymptomatic.




3.2 Case 2

A 62-year-old female patient, diagnosed with BAD and aerophobia (fear of flying), was treated with aripiprazole at a dose of 5 mg/day for obsessive ruminative thoughts concerning her daughter, which was then titrated to 15 mg/day. The concomitant drugs comprised quetiapine (200 mg) at bedtime, bupropion 300 mg daily, and lamotrigine 200 mg daily. Shortly after, she showed akathisia that was managed sufficiently with propranolol 10 mg three times per day. However, 6 months after starting aripiprazole, she exhibited involuntary facial and lip movements and hand tremors that did not respond to propranolol. While she had not been exposed to other antipsychotics while receiving care at our clinics that was initiated about 3 years before initiating aripiprazole, previous exposure to other antipsychotics could not be established and was limited by an inability to conduct her earlier medical records and by the patient’s inability to recall. Although her family history was positive for BAD and major depressive disorder, no family member had experienced symptoms suggesting TD. Her medical history was positive for hypertension managed with lercanidipine (10 mg daily) and dyslipidemia managed with rosuvastatin (20 mg daily). She did not smoke or consume alcohol. Aside from this involuntary movement, no focal neurological deficit was detected, the physical examination was normal, and vital signs were within normal limits. The AIMS score was 14 for the involuntary movement. Aripiprazole was promptly terminated, propranolol was discontinued, and the quetiapine dosage was elevated to 300 mg/day, while other medications were maintained at the same doses. The patient showed gradual improvement after discontinuation of aripiprazole, with total symptom resolution at the 1-month follow-up and no recurrence throughout the 1-year follow-up while being treated with the last regimen.




3.3 Case 3

A 26-year-old female patient diagnosed with schizoaffective disorder was maintained on aripiprazole 10 mg/day for approximately 1 year, achieving clinical stability. Subsequently, she received a single intramuscular long-acting injection of aripiprazole (400 mg), after which she developed involuntary jaw clenching, neck twisting, and irregular, purposeless left arm movement. She did not have any previous exposure to other antipsychotics, and her medical history was unremarkable. There was no family history of such movement or other movement disorders. She did not smoke or consume alcohol. Her physical examination was otherwise unremarkable, and vital signs were within normal limits. Laboratory tests were unremarkable and within normal ranges. The AIMS score was calculated to be 18 for the involuntary movement. The patient discontinued aripiprazole treatment without any additional pharmacological intervention. Over the next 2 months, her dyskinetic symptoms gradually improved, with complete remission thereafter. Oral aripiprazole was resumed without symptom recurrence. The patient remained clinically stable and symptom-free during the 1-year follow-up period.





4 Discussion

This case series presents three cases of aripiprazole-induced TD. All patients were administered aripiprazole, either orally or via depot injection, and the symptoms resolved completely with discontinuation without requiring any other intervention. Although TD has historically been considered an unremitting pathology, reports involving remitted (i.e., reversible) cases have been published (17–29). Larger studies examining possible reversibility are still needed to provide a realistic understanding, estimation of outcomes, and possible factors that may contribute to condition improvement or resolution (3). One retrospective cohort study of 108 subjects followed up for 3 years following withdrawal of the offending agents revealed the development of tardive syndromes, including TD and multiple other clinical disorders. In this analytical study, tardive syndrome resolved in 13% of the subset, and of those, only 2.8% improved with discontinuation of the offending agent (30).

Management of TD remains a challenge and the available strategies remain suboptimal. The general approach to TD is broadly similar among different antipsychotics and include a revision of the offending agent and evaluating the clinical feasibility of dose reduction and discontinuation. Switching to another antipsychotic with a relatively lower TD risk, such as quetiapine or clozapine, should be considered, especially if TD has developed following treatment with an FGA. For persistent, distressing symptoms, adding a VMAT2 inhibitor (valbenazine or deutetrabenazine) should also be considered. Other management strategies still require stronger evidence (31–33).

Regarding the reversibility of aripiprazole-induced TD, in addition to the lack of large-scale studies, published cases have shown mixed outcomes, adding further to the debate on the possible reversibility and remission of TD. Many published case reports have indicated an irreversible course (22, 23, 34–38). Several case reports have been presented where TD resolved by stopping aripiprazole while also requiring another intervention (Tables 1, 2) (17–26), and three case reports have reported resolution of TD with only the discontinuation of aripiprazole. This finding is consistent with the results of our case series (Table 3) (27–29).


Table 1 | Cases of aripiprazole-induced TD improved by stopping aripiprazole with utilizing another low TD–risk SGA.
	Case report/year
	Age/ sex
	Underlying disorder
	Prior antipsychotics
	Aripiprazole dose
	Treatment duration
	TD onset
	Management
	Outcome



	Evcimen et al./2007 (17)
	54/Female
	Schizoaffective disorder
	Prior use of olanzapine for 5 years
	20 mg/day
	10 months
	After 10 months
	Aripiprazole discontinued, maintained on quetiapine
	Dyskinesia resolved completely within 1 month


	Abbasian and Power/
2009 (18)
	24/Female
	Paranoid schizophrenia
	2 weeks on risperidone
	15 mg/day
	9 months
	After 9 months of treatment
	Aripiprazole cross-tapered with quetiapine 200 mg BD
	Symptoms remitted completely within 4 weeks


	Tomruk et al./
2011 (19)
	56/Female
	Schizoaffective disorder
	Haloperidol, risperidone, amisulpride, chlorpromazine
	30 mg/day
	1 year
	After 1 year on aripiprazole alone
	Aripiprazole was discontinued and quetiapine was initiated
	Rapid improvement


	Ono et al./
2012 (20)
	22/Male
	Schizophrenia
	Prior use of olanzapine
	24 mg/day
	6 months
	Started with olanzapine, improved with aripiprazole 12 mg and recurred with 24 mg
	Aripiprazole was discontinued and started quetiapine (50 mg/day)
	Dyskinesia improved completely within weeks


	She et al./
2018 (21)
	29/Female
	Schizophrenia
	Neuroleptic-naive other than aripiprazole
	10 mg/day
	8 years
	After 8 years of treatment
	Aripiprazole stopped; quetiapine (200 mg/day) and Ginkgo biloba (240 mg/day) administered
	Effectively relieved within 3 months


	She et al./
2018 (21)
	29/Female
	Schizophrenia
	Neuroleptic-naive other than aripiprazole
	10 mg/day
	10 years
	After 10 years of treatment
	Aripiprazole stopped; quetiapine (200 mg/day) and Ginkgo biloba (240 mg/day)
	Effectively relieved within 3 months


	Godhania et al./
2024 (22)
	23/Male
	BAD
	Ongoing use of aripiprazole in the community with mild TD
	200 mg IM depot
	Not specified
	Marked increase in dyskinesia after starting depot injection
	Aripiprazole switched to quetiapine 400 mg BD
	AIMS reduced from 20 to 2 after several weeks





TD, tardive dyskinesia; SGA, second-generation antipsychotic; BAD, bipolar affective disorder; IM, intramuscular injection; BD, twice per day; AIMS, Abnormal Involuntary Movement Scale.




Table 2 | Cases of aripiprazole-induced TD improved by stopping aripiprazole and utilizing other interventions.
	Case report/year
	Age/ sex
	Underlying disorder
	Prior antipsychotics
	Aripiprazole dose
	Treatment duration
	TD onset
	Management
	Outcome



	Wang et al./
2009 (23)
	52/Female
	Schizophrenia
	Prior use of sulpiride for 6 years
	10 mg/day
	2 months
	After 2 months of aripiprazole only
	Diphenhydramine 150 mg/day
	Gradually disappeared in 3–4 months


	Lungu et al./
2009 (24)
	62/Male
	PTSD
	Neuroleptic-naive other than aripiprazole
	15 mg/day
	18 months
	After 18 months of treatment
	Aripiprazole stopped; symptoms persisted and was unresponsive to trihexyphenidyl, baclofen, clonazepam, and botulinum toxin. Bilateral GPi-DBS was done.
	DBS led to considerable benefit within 3 months


	Alexander & Bickerstaff/
2013 (25)
	46/Female
	BAD, borderline traits
	History of substance abuse; previous risperidone-induced TD, resolved over 2 weeks of stopping
	10 mg/day
	2 weeks
	Reemergence of TD after 2 weeks on aripiprazole
	Aripiprazole discontinued, clonazepam 0.5 mg
	“Good effect” timeframe not mentioned


	Aguilar et al./
2019 (26)
	23/Female
	Psychosis
	Prior use of olanzapine
	Up to 25 mg/day
	6 years
	After 6 years of treatment
	Aripiprazole discontinued. combination of tetrabenazine (75 mg/day), botulinum toxin, and clozapine (100 mg/day)
	Significant improvement, timeframe not mentioned





TD, tardive dyskinesia; PTSD, post-traumatic stress disorder; BAD, bipolar affective disorder; GPi, globus pallidus internus; DBS, deep brain stimulation.




Table 3 | Cases of aripiprazole-induced TD improved with dose reduction or discontinuation only.
	Case report/year
	Age/ sex
	Underlying disorder
	Prior antipsychotics
	Aripiprazole dose
	Treatment duration
	TD onset
	Management
	Outcome



	Maytal et al./
2006 (27)
	62/Female
	MDD, GAD, agoraphobia
	Ziprasidone and risperidone
	15 mg/day
	18 months
	After 18 months of treatment
	Aripiprazole discontinued
	Symptoms resolved completely within 2 weeks


	Caykoylu et al./
2010 (28)
	45/Female
	Unspecified psychotic disorder
	Prior use of quetiapine (200 mg/day) for 3 years
	Up to 15 mg/day
	3 months
	After 3 months of treatment
	Dose reduced to 10 mg/day, added biperiden 3 mg/day and TD improved, but worsened after stopping biperiden. Aripiprazole was stopped and TD resolved.
	Movements resolved within 1 week


	Patra/
2016 (29)
	19/Male
	Paranoid illness
	Neuroleptic-naive other than aripiprazole
	20 mg/day
	6 months
	After 6 months, upon dose increase of fluoxetine
	Dose reduced to 15 mg/day
	Movements were reduced after 2 weeks





TD, tardive dyskinesia; MDD, major depressive disorder; GAD, generalized anxiety disorder; BAD, bipolar affective disorder; IM, intramuscular injection; LAI, long-acting injection.



In conclusion, TD is classically recognized as a chronic and unremitting disorder (2). This may be partly explained by the fact that most of the patients switched to and were maintained on other antipsychotics instead of the causative agents owing to clinical necessity, underestimating the true remission rates (30). However, studies show that aripiprazole-induced TD can be improved and resolved, which is consistent with our findings (3, 7, 14, 15, 17–30). These observations may highlight the possibility of reversing TD if promptly recognized and managed, possibly with stopping the offending agent only (13). In short, the available data remain limited. Controlled trials, systematic reviews, and statistical studies are warranted to comprehend the prognostic factors associated with reversibility, estimate the true remission rate, and provide appropriate management (3). Moreover, we strongly encourage research that compares different antipsychotics in terms of TD remission rates to guide prescribing physicians (2, 3). Finally, careful monitoring and early detection are essential to optimize outcomes (5, 13).
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Small-cell carcinoma of the cervix with acute-onset psychotic symptoms associated with clinically diagnosed ectopic ACTH production: a case report
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Small-cell carcinoma of the cervix (SCCC) is a rare and highly aggressive histological subtype of cervical cancer, associated with poor prognosis. SCCC is histologically classified as a neuroendocrine tumor and has the potential to produce ectopic hormones, leading to various paraneoplastic syndromes. This report is a rare case of recurrent SCCC presenting with psychiatric symptoms due to endogenous Cushing’s syndrome caused by ectopic adrenocorticotropic hormone (ACTH) production. The patient initially developed mood and behavioral disturbances as the disease progressed, leading to hospitalization under the suspicion of a primary psychiatric disorder. However, further evaluation, prompted by the discovery of severe hypokalemia, revealed Cushing’s syndrome associated with clinically diagnosed ectopic ACTH production in the setting of recurrent disease. Her psychiatric symptoms rapidly remitted following the administration of a cortisol synthesis inhibitor. This case highlights the importance of considering endocrine disorders as potential causes of psychiatric manifestations in patients with cancer, particularly those with neuroendocrine tumors such as SCCC. Acute and marked elevation of endogenous cortisol can induce distinct psychiatric symptoms, such as manic features and grandiose delusions, that often respond better to endocrine treatment aimed at normalizing cortisol levels rather than to antipsychotic therapy alone. Clinicians should be aware of this rare but important clinical presentation as timely diagnosis and management can improve patient outcomes.
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1 Introduction

Small-cell carcinoma of the cervix (SCCC) is a rare histological subtype, accounting for less than 5% of cervical cancers, and is associated with treatment resistance and poor prognosis. It is classified as a neuroendocrine tumor and presents various symptoms owing to the production of ectopic hormones. For example, it can cause syndrome of inappropriate secretion of antidiuretic hormone (SIADH) and Cushing’s syndrome. Endogenous Cushing’s syndrome is a rare endocrine disorder characterized by excessive cortisol secretion. It is associated with psychiatric illness and neurocognitive impairment. Specifically, an acute increase in cortisol levels can precipitate a manic or hallucinatory–delusional state (1). Here, we present a case of recurrent SCCC with liver metastases 1 year after the original diagnosis, with psychiatric symptoms of an ectopic adrenocorticotropic hormone (ACTH)-producing tumor.




2 Case description

A 39-year-old Japanese woman, who was married and not gravida, received infertility treatment at a local clinic. A cervical mass was found, and histopathological examination revealed combined adenocarcinoma and small-cell neuroendocrine carcinoma. Pelvic examination at our hospital revealed a well-defined pinky finger mass. Contrast-enhanced magnetic resonance imaging (MRI) revealed a 10-mm mass located in front of the cervix, which presented as a high diffusion-weighted image (DWI) with a low apparent diffusion coefficient (ADC) (Figures 1A–C). Based on these results, the patient was diagnosed with cervical cancer.

[image: Panel A shows an MRI sagittal section with a yellow arrow indicating a small lesion near the rectum. Panel B presents an axial MRI with a yellow arrow highlighting a mass in the pelvic region. Panel C is another axial MRI with a yellow arrow pointing to a lesion adjacent to the bladder. Panel D shows a gross specimen of a bisected organ with a yellow arrow marking a tumor. Panel E displays a histopathology image at 20x magnification showing densely packed cells. Panel F displays histopathology at 40x magnification with higher cellular detail.]
Figure 1 | Contrast MRI before operation revealed a 10-mm mass in front of the cervix (A), presenting as a high diffusion-weighted image (DWI) (B) with a low apparent diffusion coefficient (ADC) (C). Macroscopic and microscopic appearance of the surgical specimen (D), which presents combined small-cell neuroendocrine and adenocarcinoma in hematoxylin–eosin staining (E; ×20); pT1b1, pN0, and vascular invasion was positive (F; ×40).

We recommended that the patient receive a radical hysterectomy because small-cell carcinoma has a high malignancy rate and poor prognosis; however, the patient had a strong desire to preserve fertility. After thorough counseling and informed consent, the patient underwent radical trachelectomy. Histopathological examination revealed a combination of small-cell neuroendocrine tumors and adenocarcinoma, pT1b1 and pN0 (Figures 1D–F). Lymphovascular space invasion was identified. Combined chemoradiation therapy (CCRT) was recommended because of the presence of lymphovascular space invasion and the aggressive nature of small-cell neuroendocrine carcinoma. Despite the diagnosis of small-cell neuroendocrine carcinoma and lymphovascular space invasion, the patient strongly desired fertility preservation. The aggressive biological behavior of SCCC, its poor prognosis, and the lack of established evidence supporting fertility-sparing surgery were thoroughly discussed with the patient. After multidisciplinary consultation and obtaining informed consent acknowledging the potential oncologic risks, radical trachelectomy followed by chemotherapy was selected under a policy of strict postoperative surveillance.

After three courses of etoposide and cisplatin therapy, no residual lesions were observed on computed tomography (CT) scans. However, CT 5 months later revealed multiple metastases to the lymph nodes and liver (Figure 2A, B), and the tumor marker neural-specific enolase (NSE) rose to 38.8 ng/mL.

[image: Four-panel CT scan series labeled A, B, C, and D. Panels A, C, and D display axial CT images of the upper abdomen with multiple liver lesions. Panel B shows an axial CT image of the pelvis, with two yellow arrows indicating abnormal areas adjacent to the pelvic wall.]
Figure 2 | Abdomen CT scan 5 months after her first chemotherapy, which revealed multiple metastases of the liver (A) and lymph nodes (B). Abdomen CT scan for psychiatric symptoms (Day 1). This revealed an increase in the size of liver metastases (C, D).

As treatment for recurrence, paclitaxel and carboplatin in combination with bevacizumab and pembrolizumab therapy was administered, which was discontinued after a single course because of a skin disorder suspected to be an immune-related adverse event (irAE). Despite receiving only one course, serum NSE levels declined significantly, and the response was judged as partial remission. Subsequently, she received one course of irinotecan and carboplatin therapy, but the therapeutic effect was poor. At the patient’s request, the regimen was changed to paclitaxel and carboplatin therapy again, which was administered for a total of eight courses. Changes in treatment corresponded with radiologic disease progression and fluctuations in serum NSE levels, as shown in Figure 3. However, her condition progressed, with NSE elevating to 75.9 ng/mL and CT scans revealing increased metastases in the lymph nodes and liver 10 months after the initiation of treatment for recurrence (Figures 2C, D). No radiologic evidence of adrenal or bone metastases was identified. Positron emission tomography–CT was planned but could not be performed because of clinical deterioration. 

[image: Line graph showing NSE (ng/mL) levels over time with chemotherapy regimens indicated above, including TC+Bev+Pem, CPT-11+CDDP, and TC. Key events are labeled below with CT scan findings: multiple metastases to lymph nodes and liver at recurrence, increased metastases at three months, decreased lymph node but increased liver metastases, and increased metastases at ten months. An interruption in chemotherapy due to a skin disorder is also noted.]
Figure 3 | Treatment course after recurrence, including changes in serum NSE levels and CT findings.

At this time, psychiatric symptoms emerged. On the day metastasis progression was confirmed (defined as “day 1”), the patient began refusing treatment. The following day, the patient exhibited strange behavior, such as locking herself in the bathroom and seemingly casting a spell. On day 3, she made seemingly delusional statements, for example, “I fought the cancer and won” and “There is an evil spirit in this hospital.” When she was brought to the hospital with assistance from her husband, police, and emergency services, she was in a hallucinating state of delusion and psychomotor agitation, necessitating involuntary hospitalization for medical care by the psychiatry department.

Following admission, treatment with risperidone was initiated, leading to the alleviation of psychomotor agitation. However, delusions persisted, and the patient exhibited grandiose behavior, such as excessively expressing gratitude to hospital staff and claiming that she could win a Nobel Prize based on her ideas. Contrast-enhanced brain MRI revealed no tumor lesions or areas of abnormal signal intensity, and no findings suggestive of a pituitary mass were identified. Moreover, cerebrospinal fluid examination was within normal limits, and electroencephalography revealed generalized slow waves. In addition, pituitary-related hormones were evaluated, including thyroid-stimulating hormone, free triiodothyronine, free thyroxine, prolactin, growth hormone, and insulin-like growth factor-1, and no evidence of pituitary hyperfunction was observed. Blood tests revealed hypokalemia (2.1 mmol/L), prompting further examination, which revealed elevated ACTH (687 pg/mL) and cortisol (98.3 μg/dL) levels. Urinary free cortisol was markedly elevated at 2,870 µg/L, approximately 20–30 times the upper limit of normal. Dynamic endocrine testing, including the dexamethasone suppression test, was not performed owing to the patient’s acute psychiatric instability and rapidly progressive metastatic disease. Spot urine testing showed a urinary potassium level of 26 mmol/L, suggesting renal potassium loss in the setting of severe hypokalemia. Plasma aldosterone was <4.0 pg/mL, which did not support primary aldosteronism. These findings indicated that the hypokalemia was most likely secondary to cortisol-mediated mineralocorticoid effects associated with severe ACTH-dependent hypercortisolism. Collectively, these biochemical and clinical findings supported a diagnosis of Cushing’s syndrome associated with clinically diagnosed ectopic ACTH production, which was considered to contribute to the patient’s psychiatric symptoms. Additional dynamic endocrine tests such as inferior petrosal sinus sampling or corticotropin-releasing hormone (CRH) stimulation were not feasible due to the patient’s acute psychiatric deterioration and rapidly progressive metastatic disease. Given the challenges in treating carcinoma, metyrapone was orally administered to suppress cortisol production. On the next day after initiating this treatment, the serum cortisol level of the patient decreased to 6.6 μg/dL. Subsequently, worsening hypokalemia required transfer to the intensive care unit (ICU) for close monitoring and electrolyte correction. To prevent hypoadrenalism, hydrocortisone was also initiated. Intravenous potassium adjustment proved effective, with potassium levels improving daily.

The patient was discharged from the ICU to the psychiatric ward on day 15. Her psychiatric symptoms improved as cortisol levels decreased; therefore, antipsychotics were discontinued. No delusional statements were observed, and the patient demonstrated insight by stating that “My previous condition was abnormal.” However, disorientation with diurnal fluctuation was noted, suggestive of terminal delirium. Considering her progressive medical condition, she was discharged from the hospital on day 20 and died at home on day 58. Details of changes in ACTH, cortisol, and potassium levels, as well as medication details, are depicted in Figure 4, and the progression of psychiatric symptoms during readmission is presented in Table 1.

[image: Line graph showing changes in ACTH (blue), cortisol (green), and potassium (orange) from four months before admission to discharge, with medication timelines for antipsychotics, metyrapone dose, and potassium adjustment above the graph.]
Figure 4 | Changes in ACTH, cortisol, and potassium levels’ transition and medication details during readmission.


Table 1 | Progression of psychiatric symptoms.
	Day 1
	We showed the results of the blood test and CT scan, but she said, “I don’t want to see anything.”


	Day 2
	Her husband told us that her statements and behavior had been strange recently.


	Day 3
	She locked herself in the bathroom and cast a spell.


	Day 5
	Her husband called us and asked for advice on what to do.


	Day 7
	She was brought to the hospital by her husband with the help of the police.


	Day 9
	She had paranoia and told her husband that she was poisoned.
She hid her symptoms and did not talk about that to the medical staff.


	Day 10
	Her monologue and delusion worsened, like “Thanks god, thanks god…” “I’m also a god.”
She made incoherent statements, and we were unable to communicate with her.


	Day 12
	She could not follow instructions.
She removed her catheter by herself and started to be physically restrained.
→ Admission to the ICU


	Day 13
	She had a loud monologue and disorientation.


	Day 14
	She could stay calm during the night. We started to be able to communicate with her again.


	Day 15
	She still had monologues like “Thanks god…”, but not agitation and delusion.
→ Discharge from ICU


	Day 16
	She could follow instructions and stay calm. She repeated with slight delirium.


	Day 18
	She had civility and orientation.


	Day 20
	Discharge









2.1 Ethics statement

This case report was conducted in accordance with the institutional ethical standards. Written informed consent was obtained from the patient for the publication of this case report and any accompanying images.





3 Discussion

SCCC is a rare histological subtype characterized by high malignancy and poor prognosis. The 5-year survival rate remains as low as 36.8%, even in early-stage disease (stages I–IIA) (2). Standard treatment typically includes radical hysterectomy with CCRT; however, no treatment regimen has shown a significant improvement in prognosis (3). Histologically, SCCC is classified as a small-cell neuroendocrine carcinoma, a subtype of neuroendocrine carcinoma. Tumor-derived bioactive substances can cause paraneoplastic syndromes such as the SIADH and Cushing’s syndrome (4).

Ectopic ACTH-producing tumors causing Cushing’s syndrome most commonly originate from the thoracic cavity. Notably, bronchial neuroendocrine neoplasms (NENs) and small-cell lung carcinomas are common sources. Other common causes include pancreatic NENs, thymic NENs, medullary thyroid cancer, and pheochromocytomas (5). Neuroendocrine tumors of the female reproductive tract are rare, accounting for approximately 2% of all gynecological cancers, and the uterine cervix is the most common site of occurrence (6). However, case reports of cervical neuroendocrine tumors, particularly those producing ectopic ACTH, are exceedingly rare. In a report of 11 cases of ectopic ACTH-producing tumors originating from cervical cancer, 8 cases were identified as small-cell neuroendocrine carcinomas. Notably, all patients in this series succumbed to the disease within 10 months of the diagnosis of Cushing’s syndrome (4). In a study by Di Filippo et al., nearly all cases of ectopic ACTH-producing tumors originating from SCCC presented with lung or liver metastases at the time of diagnosis of Cushing’s syndrome, suggesting that ectopic ACTH production tends to occur in more advanced stages of SCCC (7). Although ectopic ACTH production in SCCC has been reported in previous case series, the present case is distinguished by its clinical sequence, in which acute psychotic symptoms were the predominant initial manifestation and led to delayed endocrine diagnosis. Table 2 summarizes representative previously reported cases of ectopic ACTH-producing tumors, including cervical small-cell carcinoma and selected non-gynecologic neuroendocrine tumors, to illustrate differences in initial clinical presentation. Across these reports, most cases initially presented with overt endocrine abnormalities, such as hypokalemia or Cushingoid features, whereas psychiatric symptoms were rarely the predominant initial manifestation. In contrast, the present case was characterized by acute-onset psychotic symptoms leading to psychiatric hospitalization before recognition of endocrine dysfunction, underscoring a distinct and clinically important diagnostic sequence. In the present case, the patient had multiple liver metastases and presented with clinical symptoms including psychiatric disturbances and hypokalemia. These findings align with those of a recent multicenter study by Ciftci et al., which reported that 33% of 54 patients with ectopic ACTH-producing tumors exhibited psychiatric symptoms and 67% had hypokalemia (8). Therefore, ectopic ACTH-producing tumors should be considered in the differential diagnosis of patients presenting with acute psychiatric symptoms accompanied by electrolyte abnormalities, as early recognition can substantially impact clinical management.


Table 2 | Comparison of the present case with previously reported cases of cervical cancer with ectopic ACTH production.
	Study
	Initial presenting symptoms
	Psychiatric hospitalization
	Time to diagnosis of ectopic ACTH



	Di Filippo et al., 2020 (7)
	Severe hypokalemia, Cushingoid features
	No
	At presentation


	Okumura et al., 2019* (11)
	Psychosis
	Yes
	Several weeks


	Gunther et al., 2025* (12)
	First-episode psychosis
	Yes
	Delayed


	Previously reported SCCC cases (n = 11, literature review) (4)
	Endocrine symptoms (hypokalemia, Cushingoid features)
	Rare
	At or shortly after presentation


	Present case
	Acute-onset psychotic symptoms
	Yes
	Delayed after psychiatric admission





*Non-gynecologic ectopic ACTH-producing neuroendocrine tumors included for comparison of psychiatric presentation.



Cushing’s syndrome is a clinical condition characterized by various symptoms resulting from prolonged hypercortisolism. Psychiatric symptoms are recognized as key components of the clinical presentation. Depression and anxiety are the most common psychiatric manifestations of Cushing’s syndrome, whereas mania and psychosis are less frequently observed (9). The acute effects of glucocorticoids on the nervous system include neurotoxic effects mediated by excessive glutamate release, as well as suppression of neurogenesis in the dentate gyrus of the hippocampus. These mechanisms result in dysregulation of the dopamine–glutamate system, particularly within the hippocampus, which may contribute to the emergence of psychotic symptoms (1). Psychosis associated with hypercortisolism is considered to share clinical features with delirium; therefore, the presence of confusion and/or altered states of consciousness is an important factor in distinguishing it from primary manic or psychotic disorders (10). In the present case, prominent confusion and disorientation were observed, findings that further supported the diagnosis of secondary psychosis.

However, in cases of Cushing’s syndrome with acute hypercortisolism, psychosis or restlessness is more likely to occur than depression or anxiety (1). This is also observed in steroid psychosis, which is a psychiatric symptom that can occur during treatment with corticosteroids. During short-term high-dose administration of corticosteroids, euphoria or hypomanic states are more likely to occur, whereas long-term administration is more likely to result in depressive symptoms (11). In the present case, tumor metastasis and enlargement were observed immediately before the onset of psychiatric symptoms, accompanied by a rapid increase in serum cortisol levels. This finding also supports the notion that acute hypercortisolism is associated with an increased risk of developing psychiatric symptoms, such as delusions of grandeur and enhanced mood.

Treatment for ectopic ACTH production syndrome primarily involves surgery and chemotherapy targeting the underlying tumor. In the present case, despite efforts to control tumor progression with chemotherapy, the tumor progressed, prompting the initiation of metyrapone oral therapy to inhibit cortisol production. Serum cortisol levels normalized the day after metyrapone administration, and the psychiatric symptoms of the patient rapidly resolved. This is consistent with other reports, where acute psychiatric symptoms due to ectopic ACTH-producing tumors improved with normalization of serum cortisol levels (12, 13). Notably, our patient exhibited a limited response to antipsychotic medication; however, after initiating metyrapone therapy, delusions and mood elevation rapidly resolved. Overall, these findings suggest that psychiatric symptoms associated with acute hypercortisolism can achieve favorable outcomes with endocrine therapy, emphasizing the importance of differential diagnosis and appropriate treatment when addressing psychiatric symptoms in patients with cancer.

This case report has several limitations. Immunohistochemical confirmation of ACTH production and neuroendocrine markers in the recurrent lesion could not be performed due to limited tissue availability. Dynamic endocrine testing, including inferior petrosal sinus sampling or CRH stimulation, was not feasible because of the patient’s acute psychiatric deterioration and rapid progressive disease. Furthermore, pathological or molecular re-verification of the recurrent tumor was not possible. Therefore, the diagnosis was based on converging clinical, biochemical, radiological, and therapeutic findings, and is described as clinically diagnosed ectopic ACTH production.

In this case, the patient underwent radical trachelectomy followed by chemotherapy alone, following her strong desire to preserve fertility. However, considering her high-risk features, specifically FIGO (International Federation of Obstetrics and Gynecology) stage IB1 disease and lymphovascular invasion, we believe that more aggressive initial treatments, such as CCRT, would have been more appropriate. Initially, she was hospitalized with suspected psychiatric illness but was later diagnosed with organic psychosis secondary to an endocrine disorder. This case highlights the importance of recognizing that psychiatric symptoms in patients with cancer may arise from underlying endocrine abnormalities. Patients with SCCC are at risk of paraneoplastic endocrine syndromes such as ectopic ACTH production, which can manifest as neuropsychiatric symptoms.




4 Conclusion

This case highlights that SCCC can present psychiatric symptoms due to ectopic ACTH production. SCCC may be associated with clinically diagnosed ectopic ACTH production, which can manifest as acute psychiatric symptoms in advanced disease. Such symptoms may indicate advanced disease and should prompt evaluation for endocrine abnormalities. Early recognition and treatment of paraneoplastic Cushing’s syndrome can improve outcomes, and clinicians should consider this possibility, especially in neuroendocrine tumors like SCCC.
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We report a case of leukocytoclastic vasculitis (LCV) in a 74-year-old woman, occurring seven months after the initiation of fluoxetine therapy for generalized anxiety disorder (GAD). The cutaneous lesions resolved upon discontinuation of fluoxetine but recurred promptly upon rechallenge. Notably, subsequent exposure to paroxetine, another selective serotonin reuptake inhibitor (SSRI) previously tolerated by the patient, also elicited a similar but less severe rash, suggesting cross-sensitization. Transition to venlafaxine, a serotonin-norepinephrine reuptake inhibitor (SNRI), led to complete and sustained resolution of the skin lesions. This case highlights three key clinical points: the potential for delayed-onset cutaneous adverse reactions to SSRIs even after months of uneventful treatment; the occurrence of cross-reactive hypersensitivity among SSRIs; and the importance of considering alternative antidepressant classes with distinct pharmacological profiles in patients with SSRI-associated vasculitis.
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Introduction

Selective serotonin reuptake inhibitors (SSRIs) are first-line agents for major depressive and anxiety disorders due to their favorable efficacy and safety profiles. SSRI-associated cutaneous adverse reactions encompass a broad spectrum, ranging from mild urticaria, petechiae, and photosensitivity to severe conditions such as leukocytoclastic vasculitis (LCV), Stevens-Johnson syndrome, and toxic epidermal necrolysis (1–5). However, the overall incidence of cutaneous reactions to SSRIs remains rare. Fluoxetine, a widely used SSRI, is recommended as first-line pharmacotherapy for major depressive and anxiety disorders. Reported cutaneous adverse reactions to fluoxetine are uncommon and have included urticarial vasculitis, serum sickness, urticaria, ecchymoses, toxic epidermal necrolysis and Stevens-Johnson syndrome (2, 6–10). The onset of SSRI-induced cutaneous lesions typically occurs early in treatment, with a median time of 28 days (range 12–90 days) from initiation (11). We present a case of LCV that developed seven months after starting fluoxetine. To the best of our knowledge, this is the first reported case of fluoxetine-induced LCV, underscoring the possibility of markedly delayed hypersensitivity reactions to this drug class and the necessity for long-term vigilance.





Case presentation

A 74-year-old woman presented with a diffuse skin rash that appeared seven months after initiating fluoxetine hydrochloride dispersible tablets (20 mg daily) for generalized anxiety disorder (GAD). Her psychiatric history included prior treatment with paroxetine (20 mg/day) from 2014 to 2017, which was switched to fluoxetine in June 2017 due to paroxetine withdrawal reactions. She tolerated fluoxetine well for the first seven months (June 2017–January 2018). However, from February 2018 to December 2019, during continued fluoxetine therapy, she developed a non-pruritic, tender, erythematous rash consisting of nodular lesions diffusely distributed over her back, chest, abdomen, and all four extremities, with sparing of the hands and feet (Figure 1). A skin biopsy was performed (Figure 2), but no specific treatment for the rash was initiated. Upon remission of her GAD, fluoxetine was discontinued from January to March 2020, resulting in complete resolution of the skin lesions within several weeks.

[image: Panel a shows both lower legs with numerous dark, scattered spots and lesions of varying size. Panel b displays abdominal skin with multiple lesions, including a prominent ulcer with surrounding redness.]
Figure 1 | (A) Skin lesions, characteristic aspect of diffuse distribution. (B) Skin lesions, typical aspect with reddish or pink bumps, necrosis, depressed porcelain-white lesions and white atrophic scars.

[image: Histological slide panels labeled a, b, and c showing microscopic views of tissue stained with hematoxylin and eosin. Panel a displays a low magnification of epidermal and dermal layers with dense cellular infiltrate. Panels b and c present higher magnification, revealing more detail of inflammatory cell infiltration among pink-stained collagen fibers.]
Figure 2 | (A–C) Skin biopsy revealed epidermal necrotic ulcers, fibrinoid necrosis of vessel walls, and a significant infiltration of lymphocytes and neutrophils in the surrounding dermis and subcutaneous fat layer. Around the vessel wall with signs of nuclear dust, eosinophils, neutrophils and mononuclear cells.

In April 2020, due to recurrent anxiety symptoms, fluoxetine was reinitiated. This rechallenge prompted a rapid recurrence of the rash. Subsequently, paroxetine was reintroduced (April 2024 - January 2025), which resulted in attenuated cutaneous manifestations compared to fluoxetine. Finally, on January 13, 2025, her medication was switched to venlafaxine 75 mg daily. The skin lesions resolved spontaneously within one week of starting venlafaxine, and she remained free of new rash with stable GAD control at a one-month follow-up (Figure 3).

[image: Panel a shows both lower legs with numerous dark, irregularly shaped spots and lesions. Panel b shows the side of an abdomen with similar scattered dark spots and lesions on the skin.]
Figure 3 | (A, B) Resolution of lesions at one-month follow-up after switching to venlafaxine.




Medical history and concurrent medications

The patient had a history of hypertension and coronary atherosclerotic heart disease. Her long-term medications, stable for over 15 years, included metoprolol extended-release 47.5 mg daily, rosuvastatin 5 mg nightly, and enteric-coated aspirin 0.1 g daily. She reported no known drug or food allergies.





Laboratory data

Complete blood count, C-reactive protein, erythrocyte sedimentation rate, urinalysis, antinuclear antibody, liver and renal function tests, and serology for hepatitis B, hepatitis C, and HIV, were consistently within normal limits or negative.





Physical examination

Vital signs were normal. Cutaneous examination (Figures 1A, B) revealed multiple elevated, firm, non-pruritic, painless papules and nodules (4–7 mm in diameter) diffusely involving the back, chest, abdomen, and all four extremities, with sparing of the hands and feet. The rash progressed from reddish or pink bumps to depressed porcelain-white lesions with a red rim, finally to a white atrophic scar or pigmentation. Both old and new lesions were present. There was no palm, sole, facial or mucous membrane involvement. Physical examination showed no abdominal tenderness, lymphadenopathy, hepatosplenomegaly, or cardiopulmonary abnormalities.





Histopathological findings

Skin biopsy (Figures 2A–C) revealed epidermal necrotic ulceration associated with a dense inflammatory infiltrate composed of lymphocytes and neutrophils. In the adjacent dermis and subcutaneous fat, blood vessel walls exhibited fibrinoid necrosis. Notably, a perivascular infiltrate of neutrophils and mononuclear cells was present, showing evidence of nuclear dust and eosinophils.






Discussion

We attribute the patient’s LCV to fluoxetine based on the strong temporal relationship: the rash appeared after drug initiation, resolved upon its withdrawal, and recurred rapidly upon rechallenge (Figure 4). The consistent, long-term use of her other medications (metoprolol, rosuvastatin, aspirin) makes them unlikely culprits. Although the patient was concurrently taking metoprolol, rosuvastatin and aspirin, these medications were less likely to be implicated, given their unchanged regimens before and during the rash episode. Furthermore, thorough investigation ruled out alternative etiologies such as infection, lymphoproliferative disorders, autoimmune diseases, or food allergies, as supported by the absence of systemic symptoms and unremarkable laboratory and physical findings (12). The definitive diagnosis was confirmed by histopathology showing characteristic features of LCV, including neutrophilic infiltration with nuclear dust and fibrinoid necrosis of the vessel walls (13). To the best of our knowledge, based on a comprehensive search of PubMed, Embase, MEDLINE, Ovid, Wiley, Web of Science, and CNKI, this is not only the first reported case of fluoxetine-induced LCV, but also the first to document such a delayed onset-seven months after treatment initiation.

[image: Table showing a medication timeline from 2014 to one month follow-up. It records use of Paroxetine, Fluoxetine, and Venlafaxine, with corresponding skin reactions including none, rash, and attenuated rash.]
Figure 4 | Timeline of medications and rash occurrence.

The pathogenesis of LCV involves immune complex deposition in small vessel walls and activation of the complement system. Neutrophil recruitment triggers fibrinoid necrosis of vessel walls, with extravasation of erythrocytes and fibrin. Lymphokines contribute to lesion evolution, and circulating pro-inflammatory cytokines (IL-1, IL-6, IL-8, tumor necrosis factor) are elevated (14). Most drugs are chemically inert and must be metabolized to reactive species prior to haptenation with cellular proteins, and T cells mediate immunity in delayed-type hypersensitivity skin reactions to drugs (15). The pathogenesis of SSRI-induced LCV is unclear, but likely multifactorial. Fluoxetine or its reactive metabolite may act as a hapten, binding to cellular proteins to form immune complexes that deposit in small vessel walls, thereby triggering the typical complement cascade. The seven-month delay in this case is likely due to fluoxetine’s pharmacokinetics. The elimination half-life of fluoxetine is about 1 to 4 days, while that of its metabolite norfluoxetine ranges from 7 to 15 days (16).

The rapid recurrence upon rechallenge is consistent with a drug hypersensitivity mechanism. The notable finding in this case is the subsequent reaction to paroxetine, an SSRI the patient had previously tolerated. This suggests cross-sensitization between fluoxetine and paroxetine, likely due to shared structural or immunological epitopes (17). The patient’s lack of rash during her initial exposure to paroxetine indicates that her sensitivity was not primarily to increased serotonin concentrations (18), but rather to a drug-specific antigenic stimulus triggered by fluoxetine. The successful resolution of the rash with venlafaxine, a serotonin-norepinephrine reuptake inhibitor (SNRI), can be explained by its distinct chemical structure and different pharmacological mechanism, resulting in lower cross-reactivity with SSRIs.

This case is clinically instructive for several reasons. First, the onset of vasculitis seven months after initiating fluoxetine represents a markedly delayed hypersensitivity reaction. Most reported drug-induced cutaneous vasculitis, including the few prior cases of LCV linked to other SSRIs (fluvoxamine, sertraline, escitalopram), occur within five days to six weeks of treatment initiation (19–23). This underscores the imperative for clinicians to consider SSRIs as potential triggers even in patients with long-term, previously uneventful exposure. Second, it provides a clear clinical example of cross-reactive hypersensitivity within the SSRI class following sensitization by one agent. Third, it demonstrates a viable management pathway: switching to an antidepressant from a different pharmacological class (SNRI) after identifying an SSRI-associated adverse event.

Limitations of this case are that patch testing for fluoxetine and human leukocyte antigen gene screening were not performed. This was primarily because the patient declined further testing after symptomatic resolution with drug cessation.





Conclusion

Although SSRI-induced LCV is rare, clinicians should maintain a high index of suspicion even in patients on long-term therapy. Management of suspected SSRI-induced cutaneous adverse reactions should include: 1) prompt discontinuation of the suspected drug, 2) avoidance of pharmacologically similar drugs within the same class due to the risk of cross-reactivity, and 3) consideration of alternative antidepressants with a different mechanism of action. Increased awareness of delayed hypersensitivity patterns and cross-reactivity among SSRIs is essential for optimal patient management and reducing morbidity.
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Background

Obsessive-Compulsive Disorder (OCD) can present significant challenges to individuals mental health, characterized by intrusive thoughts and repetitive maladaptive behaviors. Recent research into alternative treatments has highlighted psychedelics, notably psilocybin, for their potential therapeutic benefits in various psychiatric disorders, including OCD. This case study evaluated the impact of self-administered, low-doses of psilocybin, commonly referred to as microdosing, on symptom reduction and cognitive flexibility in OCD, with a focus on identical twins discordant for the condition.





Case presentation

The study documents the experiences of one twin diagnosed with OCD who began a regimen of low-doses of psilocybin containing mushrooms, while the other twin, unaffected by OCD, served as a comparison. Case X was diagnosed with OCD by a general practitioner in the Danish healthcare system. Following years of severe OCD, case X began a self-medicated regimen consisting of psilocybin containing mushrooms, corresponding to 1–5 mg of psilocybin, every 3rd day. The other twin, case Y, who remained unaffected by OCD, and did not take psilocybin containing mushrooms. Cognitive flexibility was evaluated in both cases using a set-shift task. The affected twin reported a notable reduction in OCD symptoms, along with improvements in emotional regulation and overall well-being. However, despite these symptomatic improvements, deficits in cognitive flexibility remained present compared to the unaffected twin.





Conclusion

This case study underscores the potential of low-doses of psilocybin as a promising avenue for mitigating symptoms of OCD. Nevertheless, the observed disparity in cognitive flexibility highlights the nuanced nature of OCD pathology, suggesting that while low-doses of psilocybin may alleviate certain symptoms, it may not fully address underlying cognitive impairments. Further research employing larger sample sizes and rigorous longitudinal designs is imperative to elucidate the mechanisms underlying the therapeutic effects of psilocybin low-doses in OCD, offering insights into its broader applicability as a treatment modality.





Keywords: case report, case study, cognitive flexibility, low doses, obsessive-compulsive disorder, psilocybin, twins




1 Introduction

Obsessive-compulsive disorder (OCD) is a disorder characterized by maladaptive patterns of repetitive thoughts and behaviors (1). The disorder is comprised of two main symptoms: obsessions and compulsions (1). Obsessions can be defined as unwanted thoughts, ideas, images, impulses and urges that are experienced as threatening, repulsive, or crude (2). Compulsions can be defined as repetitive behavior or mental acts that are conducted as a response to the distress caused by obsessions (2). The prognosis of OCD is often highly disabling, mainly affecting daily functioning and general well-being, which can also impose a heavy toll on the patients’ families (3). More specifically, OCD can lead to impairments in social functioning, general health, academic performance, and sleep (4, 5).

Anti-depressant drugs (selective serotonin inhibitors, SSRI’s) and behavioral therapy are the first lines of therapy for patients suffering from OCD; however, not all patients experience remission of symptoms following these treatments. It is estimated that between 40% to 60% of people afflicted by OCD continue to experience lingering symptoms even after undergoing appropriate treatment regimens of CBT sessions coupled with SSRI pharmacotherapy (6). The primary medical treatment for OCD today is SSRIs, which can cause adverse side effects, such as nausea, insomnia, sexual dysfunction and suicidal ideation (7). SSRIs do also not have an immediate effect; they can take weeks, or even months before attenuation of symptoms can be detected (8). Taking the limitations of today’s primary treatment into consideration and how burdening the disorder can be to the individual and the families, it is paramount to examine alternative treatment approaches to OCD.

An avenue of research that recently has recently received increasing attention relates to cognitive flexibility; the ability to change perspectives in response to alterations in environmental demands (9). Cognitive flexibility is a necessity for problem-solving, adapting to new situations, and learning from feedback (9). Several studies show that individuals with OCD have impairments in cognitive flexibility (10–12). Deficits in cognitive flexibility might therefore be an underlying mechanism contributing to the development and persistence of the disorder. It is therefore interesting to further investigate interventions targeted towards improving cognitive flexibility in OCD patients.

Psilocybin is a prodrug of psilocin, and a partial agonist to various receptors, with high affinity for the serotonin 5-HT2 family of receptors. Psilocybin is a novel promising drug for the treatment of OCD. Studies using psilocybin and other psychedelic drugs like LSD, have shown promise in enhancing cognitive flexibility and alleviating major depressive disorder, yet contradicting evidence exist Doss et al. (13) reported that a high dose (20-30mg/70kg) psilocybin increased cognitive flexibility in patients with treatment resistant depression, but the effect was not correlated to changes in functional connectivity as expected. In rats, acute psilocybin (1 mg/kg) increased while DOI, a more selective serotonergic psychedelic decreased cognitive flexibility in a set shift task (14), and initially decreased performance in a three-choice reversal learning task, while improving performance over time (15). This highlights a complex relationship between psilocybin and cognitive flexibility as also concluded by Meshkat et al. in a recent systematic review (16). In high doses, Psilocybin and LSD induce substantial hallucinogenic effects that can provoke anxiety, as such they require trained therapists and exceptional care when administrated. The acute hallucinations and anxiety may be limiting when used in individuals with mental health challenges. To address this, low-doses of psilocybin that do not produce any subjective psychedelic effects and show limited adverse effects (17), have become an anecdotal practice in people seeking to improve their mental health, performance and overall wellbeing (18–20).

At present, there is some evidence for psilocybin’s effects on symptoms of OCD, with a handful of clinical studies and case-reports (21–34). Of particular interest is the clinical trial by Moreno and colleagues (35) from 2006, which found that even low-doses (25-100µg/kg, 2-8mg in an 80 kg person) of psilocybin, originally intended as a placebo, also resulted in attenuation of OCD symptoms. Their recent follow-up study (33) confirmed the results in a from their first study, here repeated doses of 100 or 300 µg/kg showed reductions compared to active placebo. Pellegrini and colleagues (31) showed in a randomized clinical trial that a single dose of 10 mg psilocybin reduced primarily compulsions with less effect on obsessions. Furthermore, preclinical research show that repeated low-doses of psilocybin (0.05 mg/kg) can lower compulsive action and increase neuronal plasticity in wild-type rats (36), and that higher doses (4.4 mg/kg) lower compulsive actions in mice models of OCD (37, 38). Taken together, these studies indicate that psilocybin could contribute to symptomatic relief in OCD even at low-doses. Yet no studies to date have investigated the effect that low-doses of psilocybin may have on cognitive flexibility in this patient population.

Here we present an observational case-study in two identical twins on how low-doses of psilocybin affects symptoms of OCD and measurements of cognitive flexibility. We conducted a qualitative interview and performed an interdimensional – extradimensional set-shift task of reversal learning in each of the two identical twins, psilocybin was self-administrated and not provided by the researchers.



1.1 Case information

Case X is a male artist (painter) in his forties (40 years old at the time of interview) who has suffered from severe OCD most of his life. Case X was diagnosed with severe OCD (by a psychiatrist in the Danish healthcare system) in his early twenties, and later with a co-morbid Attention Deficit Disorder (ADD), while the nature of the OCD obsessions was not disclosed, the nature of his compulsions was of the pure-O type. The OCD diagnosis was confirmed by the study team doing interview using the ICD-10 guidelines. Despite numerous attempts at recovery, different therapies and medications, including SSRIs (brand and dose was not disclosed), nothing has been efficacious in reducing his symptoms of OCD. While the case received prescription of methylphenidate (Ritalin, below 80 mg as per described in the Danish treatment guidelines) that effectively reduced symptoms of ADD, his symptoms of OCD were unaffected. In 2020, case X started self-administering low-doses of psilocybin on a one-day on, two-days off schedule (the dose of active psilocybin was later confirmed to be between 1–5 mg per dose described below), in addition to prescribed methylphenidate and self-taught acceptance and commitment (ACT) based therapy and mindfulness therapy. Case X was in out-patient treatment, his primary practitioner did not participate in this report. Following this combination of medications for several months (as he recalls it took 6 months before the symptoms were reduced to a level noticeable by others), his OCD symptoms gradually attenuated, to the point where he now after 2 years described himself as free from OCD, while he continues to take psilocybin. However, as we did not know Case X before he started microdosing, these effects remain anecdotal. Before psilocybin, case X would be deemed treatment-resistant (39) (Treatment-resistant OCD can be defined as adequate trials of first-line therapies without achieving a satisfactory response). Today he describes himself as nearly symptom-free, as indicated by a score of less than 21 assed doing our interview, on the Obsessive Compulsive Inventory–Revised (OCI-R) (40), generally a score of above 40 indicates OCD. When asked about the causes of this dramatic improvement, case X attributes it to a combination of several factors. Firstly, he is adamant that the psilocybin has made it easier for him to withstand his obsessions and compulsions; that it has made them easier to manage. Case X does, however, emphasize that he believes that psilocybin on its own would not have reduced his OCD symptoms, but that it is efficacious in combination with his therapy. Case x did not report any adverse effects of psilocybin, despite the stigmatization “are you taking drugs” and the anxiety of obtaining psilocybin on the illegal marked.

Case Y is case X’s identical twin, a special needs teacher and, as expected with striking similarities to case X, considering both personality and behavior. Case Y has a wife and child whom he lives with and works within the health sector. Case Y and his twin brother grew up together and had a similar upbringing up until their early twenties. Case Y has also struggled with mental disorders, bipolar disorder, previously in his life, but not OCD and is currently considered healthy. When asked about how he would describe how low-dose psilocybin had affected his brother’s OCD symptoms, he responded in a way that closely mirrored his brother. He underlined that there were varied factors that contributed to his brother’s recovery, including psychotherapy and mindfulness therapy, in addition to psilocybin. Case Y expressed that he believes his brother’s improvement was largely due to the combination and synergistic effects of psilocybin and treatment. Case Y was impressed that his brother had shown significant relief of symptoms in a short period of time and now demonstrates a more optimistic perspective on his prognosis and his ability to cope with his OCD.





2 Methods and results



2.1 Psilocybin self-dosing and concentrations

Patient stated that he started using approximately 1 gram of hallucinogenic truffles sourced on the grey market then after a while switched to homegrown psilocybin mushrooms, which were grinded and dispersed in capsules containing approximately 0.1g each. Truffles are in general found to contain between 0.6 and 1.6 mg of psilocybin (41). A sample of the homegrown mushrooms were provided to the authors. Alkaloid content were extracted in methanol along with psilocin-d10, diluted with water, and analyzed using LC-MS as described previously (42). The home-grown mushrooms contained 3.9 mg psilocybin and 5.3 mg psilocin per capsule. 3 mg psilocybin are considered the threshold for perception when comparing the occupancy at 5-HT2A receptors induced by psilocybin with the perceived psychedelic effect (42).




2.2 Intra-extra dimensional set shift task

The twins were administered the 3D Inter-extra dimensional set shift task (IED) and a qualitative interview. The IED is a neuropsychological test aimed at assessing cognitive flexibility, it has commonly been used to assess neurological and psychological disorders, including attention deficit disorders, autism spectrum disorder, and OCD. IED is a computerized adaption of the well-known Wisconsin Card Sorting Test (43), requiring participants to discriminate between stimuli and categorize them into sets. The objective of IED is to examine the participant’s ability to adapt their responses flexibly based on either punishing or rewarding feedback.

During the test, the participants are presented with several different stimuli, including different shapes, colors and number of figures. The stimuli are presented in two out of four different dimensions on the screen, and the participant must learn to categorize the stimuli based on a specific feature, as for example shape (1). The test moves through seven stages with stage 7 being the hardest. Case X, the twin with OCD, attempted to complete more trials (Case X: 48 vs Case Y: 19), but also made more errors (Case X: 25 vs Case Y: 8) in stage 7 of the test. This suggests more difficulty in completing stage 7 and thus impaired cognitive flexibility in the OCD affected twin.





3 Discussion

In this study, we have examined cognitive flexibility in two twin brothers, one twin self-medicated his OCD with low-doses of psilocybin and one twin was considered healthy, using a set shift learning task. The results showed that the healthy twin brother, case Y, needed fewer trials to complete the test and made fewer errors throughout the test. Although interesting, there are many confounding factors such as his brother’s diagnoses, medications and differing past histories that do not allow us to determine the leading factor.

Firstly, these results show that there are obvious differences in performance, even though the cases are twins and considered to perform quite similarly on such a test, barring any large differences in their environment or epigenetic changes (44). This is not the case, however. A possible explanation could be, as other studies (10–12) also have argued, that OCD causes impairments in cognitive flexibility, and that this is the reason for the differences in performance or that the practice of self-administration of low-doses psilocybin does itself induce deficits in cognitive flexibility.

Although most anecdotal reports indicate that low-doses of psilocybin can increase cognitive flexibility (45, 46), there are studies that suggest the opposite. A recent study by Cavanna and colleagues found in their study that the practice of low-doses psilocybin could cause impairments in cognitive functions, including negative effects on attention and decision-making (47). The study, however, was performed on healthy individuals with no evident impairments in cognitive flexibility. The study could, thus, not be representative of a population where cognitive flexibility is impaired, such OCD patients. Another study in rats, also showed that high doses of psilocybin impaired immediate cognitive flexibility in a three-choice reversal learning task (15). It can therefore be argued that the possible adverse effects psilocybin has on cognition do not adequately explain the differences in performance between the twins. Another study found that low-doses, improved creativity (48). Case X took up painting, which may be an indication of increased creativity in his case.

A possible explanation could be related to the performance on the extra-dimensional shift stage 7. Case X needed noticeably more trials to complete this stage and made more mistakes, compared to Case Y (Figure 1). At the extra-dimensional stage, the cases are required to make a substantial change in perspective, which relies on cognitive flexibility. Case X’s poor performance at this stage indicates that he may have gotten stuck in rigid thinking patterns and did not attempt novel problem-solving strategies. This could, imply that low-doses of psilocybin would not facilitate cognitive flexibility. In a recent study by Pacheco and colleagues they examined how the acute effects of psilocybin affect cognitive flexibility in rats (14). The results showed that psilocybin caused vast improvements in cognitive flexibility, but only when the rats were switching to behavioral strategies that had previously been learnt. The study by Pacheco and colleagues (14) does therefore imply that psilocybin does not facilitate novel problem-solving strategies, which are required at the extra-dimensional shift stage, but could make it easier to apply previously learnt strategies to novel situations. It is therefore possible that the facilitated utilization of previously learnt problem-solving strategies could have interfered with the case’s ability to attempt novel problem-solving strategies. Consequently, this would lead to poor performance on the extra-dimensional shift stage, as is the case with Case X. It is important to emphasize that this is speculative; nevertheless, it merits consideration as a promising pathway for future research.

[image: Two line graphs display trials and errors for groups X and Y across seven stages. Both graphs show group X increasing sharply at stage seven, with group Y consistently lower. Data points are denoted by circles for X and squares for Y.]
Figure 1 | Total trials and errors made through the seven stages by either case X (OCD twin) or Y (healthy twin).

This case study has several limitations that must be considered. First, the lack of a real-baseline assessment of Case X in both questionnaire and cognitive test is a limitation, while we did try to correct for this by included the comparison, his unaffected identical twin, Case Y. The self-administered nature of psilocybin low-doses introduces variability in dosing, adherence, and potential placebo effects, limiting the generalizability of the findings. It is almost impossible to know if the grey market products were of the same batch and same quality. We cannot quantify prior doses. Second, as a single-case design involving identical twins, the results may not be representative of the broader OCD population, requiring larger, more diverse samples to confirm these observations. Additionally, the study relies on qualitative self-reports and standard symptom assessments, which, while informative, lack objective biological markers or neuroimaging data to validate changes in brain function. The short-term nature of the study also prevents conclusions about long-term safety, efficacy, or potential adverse effects. Furthermore, the affected twin had a history of using other treatments, including methylphenidate and possibly other behavioral therapies, making it difficult to isolate the specific effects of low-doses of psilocybin and expectancy bias cannot be ruled out. Finally, while symptom relief was observed, persistent cognitive flexibility deficits might suggest that psilocybin low-doses may not fully address all aspects of OCD pathology, highlighting the need for further investigation into combination therapies or adjunctive interventions.




4 Case perspective

When discussing his compulsions after the low-doses regimen case X mentioned:


“It will also be much easier, in my opinion, with psilocybin to learn to accept, it was difficult before. You can also learn to accept, and there are many who can say they can learn to accept, I could do that too, but you accept something that is very unpleasant still. With the psilocybin, you accept something that is very uncomfortable, and you are much freer. Before low-doses psilocybin, well it’s fine, I can accept and everything and it’s nice, it’s also liberating when you learn that technique, I’ve tried that, it was a relief but still a huge struggle”.




“Especially with regards to quality of life, because when you accept, you feel an extreme discomfort. With psilocybin this discomfort gets much smaller”.




“Psilocybin makes you feel your own self; you can move a lot more; you don’t do that with the SSRIs. You don’t get that perception that you feel yourself in a different way, it’s a completely different experience, it’s like you’re coming to yourself again, you’re gaining self-respect somehow, SSRIs cannot do that”.




“The experience of being 100% free of OCD occurs in periods, and the periods, over the last 3–4 months, increased from 1 to 2 days, they get longer and longer. It’s a small miracle”.





4.1 Implications of findings

A crucial question that remains is how the results from the IED can be related to the attenuation of OCD symptoms experienced by Case X. Essentially, the results indicate that while low-doses of psilocybin reduced perceived symptoms they did not improve performance in the extra-dimensional set shifts. As such low-doses of psilocybin may not increase cognitive flexibility and may not target the full symptomatology of OCD, as also described be Pellegrin et al. in their recent clinical trial with a single 10 mg dose (31). An individual with OCD may be accustomed to alleviating distressing feelings by engaging in compulsive behaviors, but after psilocybin, may attempt to accept the distressing feeling rather than suppress them be compulsive behaviors. This would be an extra-dimensional shift, and an attempt at novel problem-solving strategies. If low-doses of psilocybin, in fact, make it harder to perform such shifts, it would not be advantageous to OCD patients, and could make it more difficult to break out of repetitive patterns. This is, however, quite the contradiction to case X’s experience with psilocybin, who is adamant that it has helped him. A possible explanation could be related to Pacheco and colleagues’ (2023) findings: That psilocybin makes it easier to apply previously learnt problem-solving strategies to novel situations. As mentioned, Case X took part in mindfulness and acceptance therapy simultaneously with the low-doses practice, where he learned new ways to manage his OCD. It is possible that psilocybin made it easier for him to apply these techniques to novel situations in his everyday life, consequently helping him break out of the repetitive OCD cycle.





5 Conclusion

An avenue of research that has gained a lot of traction in recent years is the use of psychedelics in the treatment of mental disorders, including psilocybin. Through both interviews and a reversal learning test, we aimed to examine the effects that low-doses of psilocybin have on cognitive flexibility. It is. however, important to clarify that the object of this study was not to establish any causality, only to gather some preliminary data on a subject that lacks comprehensive understanding. The results indicated that low-doses of psilocybin did not amend the cognitive flexibility deficits in the case with OCD yet still made it easier to overcome OCD symptoms and increase his quality of life. A potential role for low-doses of psilocybin could be to facilitate the use of techniques learnt in psychological therapy making them more efficacious. Albeit speculative, it merits consideration as a potential pathway for future research to investigate further. Future investigations into the therapeutic potential of low-dose psilocybin for OCD should prioritize methodological sound randomized, placebo-controlled trials. Neuroimaging techniques, such as fMRI and EEG or MEG, will be essential for elucidating the mechanisms of action within OCD-related neural circuits. Comparative effectiveness studies against established treatments, including SSRIs and CBT, are necessary to determine if psilocybin can be a replacement or adjunct with current therapies. Longitudinal studies are required to comprehensively evaluate the safety profile, sustained efficacy, and long-term impact of psilocybin treatment. Furthermore, given the observed persistence of cognitive flexibility deficits despite symptom reduction, research should explore adjunctive therapies to address the cognitive effects.
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Evidence on milnacipran exposure during pregnancy is sparse, complicating treatment decisions when maternal stability depends on this antidepressant. We report a 31-year-old primigravida with severe post-traumatic stress disorder and a severe major depressive episode with psychotic features in the context of a chronic, difficult-to-treat psychiatric course marked by self-harm, dissociation, and recurrent suicidal behavior. Milnacipran 150 mg/day led to marked clinical improvement before pregnancy. After pregnancy confirmation, treatment was changed to sertraline plus quetiapine because of limited pregnancy safety data, but depressive symptoms and suicidal behavior reemerged within 2 weeks. Milnacipran was therefore re-established after risk-benefit evaluation and shared decision-making, with renewed improvement. Moderate hyperemesis gravidarum during the second trimester led to discontinuation of milnacipran by gestational week 22. Delivery occurred at gestational week 38 via primary cesarean section. No congenital anomalies or neonatal adaptation problems were observed. At 3-year follow-up, pediatric developmental screenings remained within expected limits. This case illustrates the challenge of balancing relapse risk, prior treatment response, and treatment feasibility during pregnancy when evidence for the effective medication is limited.
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Introduction

Pharmacological treatment of depressive and anxiety-spectrum diseases during pregnancy remains a frequent and clinically consequential challenge. Antidepressant discontinuation in pregnancy is common and may carry a clinically meaningful relapse risk, particularly in women with severe, recurrent, or difficult-to-treat illness (1–3). Clinical decisions about switching or discontinuation are further complicated by pregnancy-related symptoms that may affect medication tolerability and adherence, while reproductive safety data remain robust for only a limited number of antidepressants (4–7). Recent population-based work furthermore highlights that perinatal morbidity and mortality are strongly shaped by behavioral health trajectories. This especially includes women where suicidality and self-harm may accompany depressive worsening (8, 9).

Milnacipran is a serotonin–norepinephrine reuptake inhibitor for which pregnancy safety data remain sparse. The largest identified source of pregnancy-specific data is the Savella Pregnancy Registry, a prospective US exposure registry that enrolled only six pregnant patients between 2009 and 2024; five pregnancies resulted in six live-born infants, one pregnancy outcome was lost to follow-up, and the final report concluded that available data were insufficient to determine an association between maternal milnacipran exposure and premature birth or birth defects (10). As with other less commonly used psychopharmacotherapeutics, this leaves clinicians and patients to balance maternal benefit against uncertain fetal and neonatal risks under conditions of incomplete evidence.

Here, we report a case of severe, chronic, difficult-to-treat psychiatric illness in pregnancy in which switching from milnacipran to a better-studied regimen was followed by relapse, and milnacipran was subsequently resumed after shared decision-making. This case highlights the clinical challenge of balancing relapse risk, prior treatment response, and treatment feasibility during pregnancy when evidence for the effective medication is limited.





Case report

This case report is based on routine outpatient psychiatric documentation, contemporaneous clinician notes, patient-reported information, and available obstetric and pediatric follow-up records, including entries from the Eltern-Kind-Pass (Austria’s standardized parent-child health record). Diagnoses were established in routine clinical care according to ICD-10 criteria. Data on medication exposure, treatment changes, symptom course, pregnancy outcome, and child development were collected retrospectively from these records and a patient interview. Standardized symptom rating scales beyond the Clinical Global Impression Severity scale (CGI-S) were not routinely administered in this outpatient setting. Written informed consent for publication was obtained from the patient. For a timeline overview, see Table 1.


Table 1 | Timeline of treatment progression and outcome.
	Time point
	Gestational period
	Clinical status
	Treatment/intervention
	Outcome/observations



	Oct 2020
	Pre-pregnancy
	Onset of severe PTSD and MDD with psychotic features; dissociation, self-harm, suicidal strangulation attempts
	Psychotherapeutic, chronobiological, and pharmacological interventions
	Persistent severe illness; CGI-S 6/7


	Oct 2020–Apr 2022
	Pre-pregnancy
	Difficult-to-treat course with minimal improvement
	Several antidepressive and adjunctive treatment regimen
	No sustained clinical improvement


	May 2022
	Pre-pregnancy
	Severe depressive, dissociative, and suicidal symptoms
	Milnacipran initiated and titrated to 150 mg/day; levothyroxine 150 µg/day; eszopiclone 1 mg PRN
	Clinical improvement; cessation of self-harm and suicidal behaviour; CGI-S 2/7


	Aug 2022
	Pregnancy confirmed;
GW4
	Clinically improved on milnacipran
	Switch to sertraline 100mg/day + quetiapine 25mg/day and up to 100mg PRN
	Pregnancy continued


	Sept
2022
	GW6
	Reemergence of depressive symptoms and suicidal behaviour
	Re-initiation of milnacipran 150 mg/day
	Renewed improvement;
CGI-S 2/7


	July-Oct 2022
	1st trimester
	Mild nausea and gastritis
	Doxylamine 10 mg/day + pyridoxine 10 mg/day; pantoprazole 40 mg/day
	PUQE 4/15;
Nausea controlled


	Oct-Dec 2022
	2nd trimester; GW14-22
	Gradual increase to moderate hyperemesis gravidarum; emesis 3–4 times/day
	Antiemetic treatment ineffective; management with general internist
	PUQE 12/15;
no severe complications


	Dec 2022
	GW22
	Persistent hyperemesis and poor oral tolerability
	Abrupt discontinuation of milnacipran, levothyroxine, and eszopiclone (oral intake resulted in emesis)
	No withdrawal symptoms documented; BP and thyroid status stable


	Dec 2022- Feb 2023
	2nd/3rd trimester;
GW22-28
	Hyperemesis gradually improved
	No further specific intervention reported
	Pregnancy continued without major obstetric complications


	Apr 2023
	Delivery;
GW 38
	No clinically significant depressive symptoms or active suicidality documented at that time
	Primary cesarean section (elective indication at patient request)
	Male newborn;
3455g/52cm;
Apgar 9/10/10;
discharge after 3 days


	Apr-Nov 2023
	Postpartum/lactation
	No postpartum depression or PTSD symptoms documented during this period
	Breastfeeding for 7 months; milnacipran not resumed postpartum
	Child developmental screenings remained within expected limits


	Mar
2025
	2-year follow-up
	—
	Routine pediatric follow-up
	Child developmental screenings remained within expected limits


	Mar 2026
	3-year follow-up
	—
	Routine pediatric follow-up
	Child developmental screenings remained within expected limits





BP, blood pressure; CGI-S, Clinical Global Impression Severity scale; GW, gestational week; MDD, major depressive disorder; PRN, as needed; PTSD, post-traumatic stress disorder; PUQE, Pregnancy-Unique Quantification of Emesis and Nausea score. Child developmental outcomes were based on routine pediatric follow-up, including documentation in Austria’s standardized parent-child health record. “No severe complications” indicates no hospital admission, intravenous fluids, ketonuria, or other major obstetric complications. “No clinically significant depressive symptoms or active suicidality documented” refers to routine clinical documentation at the respective time point.



A 31-year-old woman with no substance use (no smoking, alcohol, or illicit drugs) and normal weight at pregnancy onset was treated for a severe post-traumatic stress disorder (ICD-10 F43.1), complicated by a severe major depressive episode with psychotic features (ICD-10 F33.3). The illness began in October 2020 after a traumatic bereavement (death of her brother) and was characterized by a high burden of symptoms including intense fear of loss, severe social anxiety and depression, agoraphobia, dissociation, self-harm, and recurrent suicidal strangulation attempts. Functional impairment was substantial and clinician-rated severity was described as high (CGI-S 6/7).

Over the course of illness, multiple psychotherapeutic, chronobiological (bright light therapy), and pharmacological strategies had been attempted, consistent with a difficult-to-treat trajectory (11, 12). Prior medications included antidepressants such as sertraline, venlafaxine, vortioxetine, mirtazapine, trazodone, agomelatine, tianeptine, as well as adjunctive agents (including quetiapine, cariprazine, olanzapine, aripiprazole, chlorprothixene, pregabalin, and lorazepam). All medications were titrated to therapeutic dosages and mostly discontinued after at least 4 weeks because of minimal or no clinical improvement.

In May 2022, milnacipran was initiated and, because it was well tolerated, titrated to 150 mg/day resulting in marked improvement and cessation of self-harm and suicidal behavior, as well as depressive and dissociative symptoms (CGI-S 2/7). Mild adverse effects included brain fog and sedation, which the patient accepted in view of the substantial clinical improvement. Concomitant medication included levothyroxine 150µg/day for comorbid Hashimoto’s thyroiditis and eszopiclone 1mg as needed for insomnia.

In July 2022, the patient became pregnant unexpectedly while on treatment. After counseling about the limited evidence for milnacipran in pregnancy and a shared risk-benefit discussion, the medication was changed to a regimen of sertraline 100mg/day and quetiapine 25mg in the evening as well as up to 100mg as needed. However, after 2 weeks depressive symptoms and suicidal behavior reemerged (CGI-S 5/7). The patient, together with her treating psychiatrist, chose to reestablish milnacipran at 150mg/day, which was followed by renewed improvement within two weeks (CGI-S 2/7). At the beginning of pregnancy, the patient experienced mild nausea (PUQE score 4/15) and gastritis. Nausea was sufficiently treated with a combination of doxylamine 10mg/day and pyridoxine 10mg/day, the gastritis was treated with pantoprazole 40mg/day. During the second trimester, nausea worsened to moderate hyperemesis gravidarum, with emesis occurring 3–4 times daily (PUQE score 12/15) (13). The antiemetic by then was reported as largely ineffective. Management was provided in collaboration with a general internist. There were no hospital admissions, no intravenous fluids, and no ketonuria reported. Because of persistent hyperemesis and poor tolerability of oral intake of any medication, milnacipran, levothyroxine, and eszopiclone were abruptly discontinued at the patient’s request by gestational week (GW) 22 without withdrawal symptoms. Blood pressure remained within normal limits at routine check-ups, and thyroid status remained stable on serial blood tests. From GW22 to GW28, symptoms of hyperemesis gravidarum gradually improved and ultimately resolved without further intervention.

Delivery occurred at GW38 via primary cesarean section (elective indication at the patient’s request). The male newborn had a birthweight of 3455g, a length of 52cm, and Apgar scores of 9/10 at 1 min, 10/10 at 5 min, and 10/10 at 10 min. The only somatic issue was transient neonatal jaundice. No congenital anomalies or neonatal adaptation problems were observed. The newborn was not admitted to a neonatal intensive care unit, and both mother and child were discharged 3 days postpartum. Breastfeeding continued for 7 months; milnacipran was not resumed postpartum. This decision was made jointly with the treating psychiatrist, as the patient remained clinically stable and had experienced mild but unpleasant adverse effects. In this context, resuming milnacipran solely for prophylactic purposes during lactation was not considered justified given the limited evidence for its use. At 3 years of follow-up, routine pediatric developmental screenings remained within expected limits (latest check-up in March 2026). Postpartum and during lactation, the mother had regular psychiatric checkups and, despite the heightened risk of postpartum depression, remained clinically well and stable, with no symptoms of depression or PTSD.





Discussion

This case adds to the limited clinical experience regarding milnacipran exposure during pregnancy. It is notable both for the clear temporal sequence in which switching from the only clearly effective antidepressant was followed by clinical deterioration, whereas re-establishing milnacipran was followed by renewed improvement, and for the availability of pediatric follow-up to 3 years. This temporal sequence underscores the relevance of prior treatment response and maternal relapse risk when making pharmacological decisions during pregnancy (1). The central clinical problem was the need to balance the maternal benefit of maintaining an antidepressant that had been uniquely effective in a difficult-to-treat course against uncertain fetal and neonatal risks in the setting of sparse pregnancy outcome data (2, 4). The available evidence base for milnacipran in pregnancy remains very limited. The Savella Pregnancy Registry, the largest identified pregnancy-specific data source, enrolled only six pregnant patients and yielded insufficient data to assess associations with prematurity or birth defects (10).

Several considerations limit inference. Milnacipran was discontinued by gestational week 22; therefore, this case provides only limited information about late-gestation exposure, when neonatal adaptation symptoms are most often discussed for serotonergic agents (5, 14). Likewise, no conclusions can be drawn regarding lactational exposure, as milnacipran was not resumed postpartum. Although no congenital anomalies or neonatal adaptation problems were observed and pediatric follow-up remained reassuring, child development was assessed through routine pediatric screening rather than standardized neuropsychological testing, which would have provided greater precision (7). In addition, concomitant early-pregnancy exposure to eszopiclone further limits any causal interpretation of the absence of adverse findings in relation to milnacipran alone. As with any single case report, generalizability is necessarily limited.

A further clinically relevant point is that hyperemesis gravidarum became a major determinant of treatment feasibility. In this case, antiemetic treatment did not adequately control symptoms, and tolerability of oral medication progressively worsened, ultimately leading to discontinuation of milnacipran in mid-pregnancy. Perinatal psychopharmacology may be constrained not only by reproductive safety considerations, but also by pregnancy-related symptoms that directly affect adherence and feasibility of treatment (13, 15). In the present case, discontinuation was driven primarily by persistent emesis and poor oral tolerability rather than by psychiatric recovery or the emergence of new safety concerns.

The postpartum course further illustrates that the risk-benefit balance may change across the perinatal period. During pregnancy, re-establishing milnacipran was considered justified because relapse had followed switching, illness burden was high, and maternal stabilization was clinically urgent. In contrast, postpartum re-initiation was not considered warranted, as the patient remained psychiatrically stable, adhered to regular follow-up, and had experienced unpleasant adverse effects. This single case cannot establish safety, but it illustrates the clinical challenge of balancing relapse risk, prior treatment response, and treatment feasibility in pregnancy when evidence for a specific agent is sparse. This underscores the need for more systematic data on milnacipran exposure and other understudied antidepressants during pregnancy and lactation to better inform individualized risk-benefit decisions in high-risk patients.





Patient perspective

The patient reported that milnacipran was more effective than any previous medication, particularly in reducing suicidal symptoms and dissociative experiences. At the same time, she described feeling “being wrapped in cotton wool” and experiencing “brain fog” while taking it. Despite these adverse effects, she considered milnacipran highly beneficial during this phase of acute psychiatric crisis and felt that it helped stabilize her during pregnancy.

She further stated that, after delivery, she was “really positively surprised that despite no medication I didn’t develop postpartum depression, since my doctor warned me about the possible risks of relapse.” She reported that this stability continued during breastfeeding. She was especially relieved that her child remained well and has shown no developmental problems to date. Overall, she stated that she would consider taking milnacipran again as a “crisis medication,” but that the sedation and cognitive dulling she experienced would make it unsuitable for her as a long-term treatment option.
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Pulmonary embolism (PE) is a potentially life-threatening condition that may occur in patients receiving antipsychotic medication. Several studies have shown an increased risk of venous thromboembolism (VTE) associated with the use of antipsychotics, particularly during the first weeks or months of treatment. However, very early onset of VTE within hours of treatment initiation has been rarely reported. We present the case of a 69-year-old woman who developed acute pulmonary embolism within a few hours after initiation of psychopharmacological treatment for a psychotic episode. Due to acute agitation, the patient received olanzapine, quetiapine, levomepromazine, and lorazepam. The patient had no known predisposing risk factors for VTE. Shortly after begin of psychopharmacological treatment she presented with deterioration of her general condition, soporous, hypotensive, tachycardic and with reduced oxygen saturation. PE was suspected clinically and confirmed by computed tomography pulmonary angiography. After diagnosis, PE was successfully treated with anticoagulation. This case is notable for the unusually rapid development of VTE, occurring within hours rather than the typically reported days to weeks. It underscores the need for heightened clinical vigilance even in the very early phase of antipsychotic therapy and in patients without risk factors for VTE.
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Introduction

Acute pulmonary embolism (PE) is a common and potentially life-threatening cardiovascular emergency. The annual incidence of venous thromboembolism (VTE), including deep vein thrombosis and PE, is estimated at 117 cases per 100,000 persons (1). A substantial amount of VTE events are unprovoked: about one third to one half occur without any obvious underlying cause (2). Therefore, PE should be considered even when few risk factors are present.

Classic risk factors for VTE include increasing age, obesity, immobility (like surgery, trauma, hospitalization, long travel), malignancy, inherited thrombophilia, prior VTE (3) and pregnancy or oral contraceptive use and hormone therapy (4). In psychiatric patients additional risk factors like physical inactivity, obesity/metabolic syndrome, smoking, and comorbid medical conditions are more prevalent (5, 6). Catatonia, prolonged immobility and physical restraint in psychotic or depressive states are also thought to increase VTE risk. A chart review reported an incidence rate for deep vein thrombosis (DVT) of approximately 25% in catatonic inpatients (7) and another study detected DVT in 11.6% of restrained patients (8). These factors highlight the importance of risk assessment in clinical practice. The NICE guideline NG89 recommends assessment of venous thromboembolism and bleeding risk in all acute psychiatric inpatients (9), whereas a recent clinical practice guideline advises against routine pharmacological prophylaxis in low-risk scenarios, and recommends considering anticoagulant prophylaxis in high-risk patients when no contraindications are present (10).

Antipsychotic medication itself has repeatedly been associated with an increased risk of VTE. Several epidemiological studies and meta-analyses have shown a higher VTE risk in patients receiving antipsychotics compared with non-users (11–13). For example, in a large meta-analysis across 28 observational studies antipsychotic use was associated with higher odds of venous thromboembolism (OR 1.55) and pulmonary embolism (OR 3.68) relative to non-exposed individuals. Newly initiated users showed to be at higher risk (OR 2.06) (12). Another meta-analysis reported that low-potency antipsychotics had the highest VTE odds (OR. 2.91), with lower odds for second-generation (OR. 2.20) and high-potency neuroleptics (OR. 1.58) (13). First-generation agents like haloperidol and chlorpromazine and second-generation agents such as quetiapine have all been associated with VTE (14, 15). However, interpretation remains limited by scarce data and inconsistent findings across studies.

The biological mechanisms underlying the increased risk of venous thromboembolism in patients treated with antipsychotics are still unclear, and it is unlikely that a single mechanism explains this association. Several hypotheses have been proposed, including drug-related factors and illness-related factors (16). Antipsychotics may induce transient hyperprolactinemia, and prolactin is known to be a platelet co-activator, further contributing to coagulation (17).

Increased antiphospholipid antibodies (APLs) have been observed during antipsychotic therapy with Clozapine and first generation antipsychotics (18–20). The presence of elevated APLs increases VTE risk but similar elevations have also been found in psychotic patients without antipsychotic drug exposure (18).

Acute psychosis is also associated with elevated thrombogenesis markers, including platelet activation (P-selectin) and coagulation parameters (D-dimer, factor VIII), indicating that the disorder independently elevates VTE risk (21).

Overall, antipsychotics may increase the tendency for blood clot formation through several pathways. Furthermore, reduced mobility due to sedation plays an important role, as antipsychotics and other sedatives such as benzodiazepines can lead to immobility and decreased venous blood flow. In addition, weight gain and lipid changes related to atypical antipsychotics may increase procoagulant activity via inflammation pathways (22).

Most studies show that the risk of VTE is the highest within the first few months after initiation of antipsychotic treatment (15, 16, 23). However, despite this known association, there are only a few reports of PE occurring rapidly in an acute setting within hours. For example, in once case a patient developed PE 24 hours after hospitalization and initiation of Clozapine 25 mg. Notably, this patient had previously tolerated substantially higher clozapine doses without thromboembolic complications (24).

Our patient had no other predisposing conditions. We therefore present this case as an example of early-onset PE in an older patient receiving a combination of psychotropic medications due to a manic-psychotic clinical presentation, to raise awareness of this rare but potentially fatal complication.





Case

A 69-year-old woman was acutely admitted to the psychiatric department of an university hospital because of threatening behavior, marked irritability, and an inability to care for herself. She had been previously hospitalized twice at the same department and was diagnosed with post-traumatic stress disorder and dissociative disorder. Apart from a history of strumectomy, she had no relevant somatic comorbidities. Her long-term outpatient medication consisted of sertraline 50 mg once daily, which, according to available information, had likely not been taken for several weeks prior to admission.

During initial psychiatric assessment, the patient presented herself with pressured speech, pronounced irritability and affectlability. Her thought process was disorganized and tangential, with prominent delusional content. Because of the severity of her symptoms and the associated risk of harming herself, involuntary hospitalization was initiated. Due to severe agitation and risk of harm, rapid tranquilization was required in accordance with clinical practice in acute psychiatric settings. Initial treatment with olanzapine 10 mg and lorazepam 2.5 mg was chosen to achieve both antipsychotic and anxiolytic/sedative effects. Because of insufficient response, additional medication was required and quetiapine 100 mg and levomepromazine 100 mg orally as well as lorazepam 2 mg intravenously were administered to enhance sedation and behavioral control.

Approximately two hours after medication administration, the patient’s general condition acutely deteriorated. She became soporous and was found to be severely hypotensive, with a blood pressure of 40/24 mmHg, increase of heart rate to 90/min, and a decrease of oxygen saturation to 90%. Emergency treatment with intravenous fluids and intravenous flumazenil was initiated, with insufficient clinical effect. Despite some hemodynamic stabilization, persistent hypoxemia was noted, with oxygen saturation remaining at approximately 85% without supplemental oxygen.

Repeated electrocardiographic examinations showed no evidence of sinus tachycardia, right heart strain, SIQIII pattern, or signs of ongoing myocardial ischemia. However, intermittent tachycardic episodes were observed on continuous monitoring. Given the high clinical suspicion of pulmonary embolism, computed tomography pulmonary angiography (CTPA) was performed. Imaging revealed multiple contrast filling defects in the peripheral pulmonary arteries of both lower lobes, as well as in the right apical and posterior upper lobes and the medial and lateral segments of the middle lobe. Additionally, broad-based consolidations in the posterior lower lobe were consistent with pulmonary infarction pneumonia.

Transthoracic echocardiography demonstrated no right ventricular dilatation, no signs of right ventricular pressure overload, and no evidence of pulmonary hypertension. Further diagnostic examination to identify potential underlying causes included abdominal ultrasound and chest radiography, both of which showed no pathological findings. Duplex ultrasonography of the lower extremities revealed no evidence of deep vein thrombosis. To exclude an underlying malignancy, upper and lower gastrointestinal endoscopy were performed. No suspicion of malignancy was identified. Small esophageal ulcerations were biopsied, and histological examination showed no malignant changes. Laboratory investigations at admission were largely unremarkable, except for a leukocytosis of 12 G/L and hypercholesterolemia. During the course of pulmonary infarction pneumonia, inflammatory markers increased, with a peak C-reactive protein (CRP) level of 4.9 mg/dL (normal range 0-0.5 mg/dL), which subsequently decreased to 1.6 mg/dL prior to discharge under antibiotic treatment with cefotaxime 2 grams twice daily.

Anticoagulation with low-molecular-weight heparin followed by dabigatran 150 mg twice daily was initiated in accordance with established treatment guidelines for acute pulmonary embolism.

From a psychiatric perspective, antipsychotic treatment with olanzapine was continued and titrated up to a total daily dose of 15 mg. Continuation of olanzapine was based on the patient’s favorable initial response and the need for effective control of acute psychotic symptoms. Under this regimen, the patient’s psychiatric symptoms improved rapidly.

By the time of discharge she appeared calm and cooperative, with coherent thought processes, no psychotic symptoms, and full insight into her illness. Consequently, involuntary hospitalization was changed to a voluntary status of admission. Due to daytime inactivity antipsychotic medication was later switched to aripiprazole, a less sedating antipsychotic, to improve functional recovery. At the time of discharge, the patient was still receiving olanzapine 7.5 mg daily, a further reduction during outpatient care was planned. The dose of aripiprazole was slowly titrated up to 15 mg daily during inpatient treatment. The patient was discharged in stable cardiopulmonary and psychiatric condition. The clinical course is summarized in Table 1.


Table 1 | Timeline.
	Time point
	Clinical event
	Medication/Intervention
	Findings/Notes



	Day 1 3:50 p.m.
	Presentation with manic-psychotic symptoms
	 
	Acute psychiatric admission and examination


	Day 1 4:00 p.m.
	 
	Acute medication, including olanzapine 10 mg and lorazepam 2.5 mg administered orally
	 


	Day 1 7:03 p.m.
	Persistent agitation and insufficient clinical response
	Additional medication: quetiapine 100 mg and levomepromazine 100 mg administered orally and lorazepam 2 mg intravenously.
	 


	Day 1 8:50 p.m.
	Soporous; severe hypotension (40/24 mmHg), HR 90/min, SpO2 90%
	Intravenous fluids and intravenous flumazenil
	Insufficient clinical effect


	Day 1 9:10 p.m.
	Clinical stabilization
	Intravenous fluids
	BP ~100/60 mmHg, HR ~80 bpm, SpO2 100% on room air; arousable to pain


	Day 1 9:22 p.m.
	Electrocardiographic examination
	 
	No signs of sinus tachycardia, right heart strain or S1Q3T3 pattern


	Day 2 -3
	Patient presented as somnolent
	Discontinuation of sedative medication.
	 


	Day 3
	 
	 
	Patient alert, responsive, oriented


	Day 3
	Continuous monitoring
	 
	Intermittent tachycardic episodes


	Day 3
	Computed tomography pulmonary angiography
	Weight-adjusted low-molecular-weight heparin and antibiotic treatment with cefotaxime
	Pulmonary embolism and infarction pneumonia


	Day 4
	Diagnostic workup: TTE, abdominal ultrasound, chest radiography, lower-limb duplex ultrasonography
	 
	No right ventricular dilatation or pulmonary hypertension on TTE, no deep vein thrombosis on duplex ultrasonography


	Day 7 - 19
	 
	Reinitiation of Olanzapine; titrated to 15 mg/day.
	Rapid symptom improvement


	Day 17
	Upper and lower GI endoscopy
	 
	No evidence of malignancy or other pathological findings on endoscopy


	Day 20
	 
	LMWH transitioned to oral dabigatran 150 mg twice daily.
	 


	Day 20
	Sedation/daytime inactivity
	Cross-tapering from olanzapine to aripiprazole
	 


	Day 21
	Hospital discharge
	 
	Calm and cooperative, coherent thought process, no psychotic symptoms, stable cardiopulmonary condition











Discussion

This case is unusual due to the very rapid onset of PE within hours of starting therapy with a polypharmacy regimen of two atypical antipsychotics (olanzapine and quetiapine), one low-potency neuroleptic (levomepromazine), and a benzodiazepine (lorazepam). Previous studies and case reports have shown, that antipsychotic-associated PE typically developed within the first months of treatment (15, 25, 26). While individual agents like haloperidol, clozapine and quetiapine are associated with an increased VTE risk (14, 27) reports describing such an acute presentation within a day after treatment are rare. In prior studies there is a lack of detailed characterization of the temporal distribution within this early period. Specifically, current evidence does not specify how the risk for VTE evolves during the initial weeks and months of treatment, representing an important knowledge gap.

In our case we suspect a pharmacological effect of antipsychotic medication, reflected by the rapid clinical deterioration following drug administration. This case highlights important prescribing considerations in psychiatry, especially for older patients. Venous thromboembolism may develop shortly after the initiation of antipsychotic treatment rather than only after weeks or months, and this risk should be considered by clinicians. The patient also received lorazepam; however, any potential contribution to VTE would more plausibly be related to sedation-associated immobilization rather than a direct pharmacological effect. In this case, sedation was very brief and promptly reversed with flumazenil. A causal association between benzodiazepine exposure and VTE in this context therefore seems unlikely.

As age itself is a risk factor for VTE this 69 year old patient is at higher baseline risk. An assessment of VTE risk factors (history of thromboembolism, malignancy, obesity) should be a routine procedure before treating patients with such medications in less acute cases (9). Intermittent mobilization or prophylactic measures might be needed if older or medically ill patients require antipsychotic treatment. Furthermore, if hypotension or altered consciousness occurs in patients receiving psychotropic drugs, concern for acute medical complications such as pulmonary embolism should be raised after excluding unspecific effects caused by sedation. It is necessary that clinicians balance behavioral control against medical safety. This case urges extra caution when combining potent antipsychotic drugs in patients with increased VTE risk even during the first hours of treatment. Regular monitoring of vital signs including heart rate, respiratory rate, blood pressure, and oxygen saturation should be performed to support early detection of complications.

Diagnostically, this case shows us challenges on an acute psychiatric ward. The patient’s altered mental status and hypotension were immediately recognized as shock, but PE was initially not suspected. The absence of a calf swelling or DVT signs and no specific ECG presentation made diagnostic classification challenging. We did not obtain a D-dimer due to the emergency situation. In retrospect, an unclear sudden clinical deterioration, dyspnea, or chest pain in patients receiving multiple antipsychotic drugs should raise concern for pulmonary embolism. Therefore, close monitoring of respiratory rate, oxygen saturation and ECG is crucial.

It should also be noted that no thrombophilia testing was performed in this patient. Current evidence-based guidelines, including the 2023 recommendations of the American Society of Hematology, advise against routine thrombophilia testing in patients with unprovoked venous thromboembolism, as test results rarely influence acute management or the planned duration of anticoagulation (28).

In less acute cases, consultation with a clinical pharmacist may be beneficial for patients receiving antipsychotic polypharmacy during the admission and discharge processes to optimize prescribing practices (29). For example in a study from 2024, integrating a clinical pharmacist into ward rounds resolved 86.4% of manifest drug-related problems, achieved high recommendation acceptance (88.9% at discharge), and significantly improved guideline adherence (30). This is particularly relevant in elderly patients, who are frequently exposed to polypharmacy, a population that remains underrepresented in clinical trials despite its high prevalence in routine care (31).





Conclusion

In conclusion, this case describes early pulmonary embolism following the initiation of combined olanzapine, quetiapine, levomepromazine and lorazepam treatment. It shows that vigilance for VTE is particularly important in acute psychiatric settings, which often lack routinely administered continuous monitoring. In patients treated with antipsychotics clinicians should inform high-risk patients about symptoms of VTE. Clinicians should be aware that venous thromboembolism can occur even shortly after the initiation of antipsychotic therapy. There should be a low threshold for diagnostic evaluation and anticoagulant treatment when thromboembolism is suspected, particularly in patients with predisposing factors. Further research is needed to better understand the prothrombotic effects of psychotropic medications and to develop strategies to reduce this risk and improve patient safety in mental health care. Furthermore, future guidelines should include recommendations regarding thrombosis prophylaxis in acutely treated psychiatric patients.





Patient perspective

Initially, the patient described sedation with olanzapine and showed limited insight into the need for treatment. After cross-tapering to aripiprazole, she became more adherent and agreed to continue medication at discharge. She understood the diagnosis of pulmonary embolism and consented to anticoagulation. She described an increase of wellbeing at discharge.
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Post-traumatic confusional state (PTCS) is a disabling sequel of pediatric traumatic brain injury (TBI), with little guidance on pharmacologic management when aggression and poor impulse control dominate and adherence is poor. We describe a 9-year-old boy with severe TBI who evolved from coma to a prolonged PTCS characterized by agitation, externalizing behaviors, and dysexecutive symptoms. Multiple oral agents—risperidone, methylphenidate, olanzapine, and aripiprazole—were trialed over several years with minimal benefit and poor adherence. Following an acute agitation episode in 2022, long-acting injectable (LAI) paliperidone palmitate was initiated (100 mg then 150 mg monthly) with adjunct nightly risperidone 2 mg. Over two years, aggression markedly decreased and functional status improved from Rancho Los Amigos Level IV (“confused–agitated”) to Level VIII (“purposeful–appropriate”). Cognitive testing at age 19 showed average intellectual ability but persistent executive dysfunction. Adverse effects were limited to weight gain and asymptomatic hyperprolactinemia; no extrapyramidal or cardiac events occurred. While spontaneous recovery and developmental maturation cannot be excluded, this case suggests LAI paliperidone can be a practical option to stabilize severe PTCS-related behavioral dysregulation when oral adherence fails. Larger, controlled studies are needed to clarify efficacy, safety, and long-term neurocognitive impact of LAI antipsychotics in pediatric TBI.
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Introduction

Traumatic brain injury (TBI) is a major global health problem that affects millions of people each year and often leads to complex cognitive and psychological complications. Concussion is associated with various neuropsychiatric and neurodegenerative disorders (1). TBI cases range in severity from mild to severe, with moderate to severe injuries frequently associated with long-term challenges such as physical, emotional, and cognitive functioning. The cascade of neurometabolic pathological changes tends to occur during acute and chronic TBI. According to the existing literature, both acute and chronic TBI are characterized by dysregulation of excitatory amino acids, neuroinflammation, oxidative stress, and imbalances in neurotransmitter systems (2). The understanding of neurometabolic changes and the resultant neurotransmitter imbalance has led to a surge of interest in the use of some existing medications to help survivors of TBI regain some of the lost function. To date, although not exclusive, there is growing interest in compounds targeting dysregulation in glutamatergic, GABAergic, and monoaminergic networks (3). In support of this view, several studies have shown that certain pharmacological agents can ameliorate some post-TBI symptoms. The primary focus has been on the use of pharmacological agents that have been hypothesized to act as agonists for glutamatergic, GABAergic, and monoaminergic dysfunction (4). These agonists have been lauded for kick-starting and, to some extent, reversing the post-traumatic phenotype, such as those with psychomotor retardation, negativistic behavior, and apathetic-abulia characteristics (5). However, when it comes to people with TBI marked with behavioral dysregulation, impaired impulse control, agitation, and externalization behavioral problems, various compounds have been used. There is always the challenge of whether pharmacological agents that work as antagonists have the potential to impede what often tends to be ‘spontaneous recovery’. In addition to offending social modesty and burdening the family, behavioral dysregulation can prolong hospital stays, delay rehabilitation progress, and ultimately limit the ability of patients to regain functional independence (6, 7).

At this moment, we present a case report from Oman using paliperidone, an atypical antipsychotic that resulted in a significant reduction in post-traumatic confusional state. Oman, a country in the Arabian Gulf, is not immune to the vagaries of TBI. The population of this area comprises numerous young people who are often prone to TBI (8, 9). The mechanism of action includes modulation of the dopamine D2 receptor to block ‘overactive dopamine pathways’, antagonism of the serotonin 5-HT2A receptor, and weak antagonism at α1-adrenergic receptors and histamine H1 receptors (10). In this case report, long-acting injectable paliperidone palmitate was used. Only a few reports exist on the use of paliperidone palmitate in children and adolescent survivors of TBI, with some exceptions (11).





Literature review: medical management of post-TBI aggression

A targeted search was conducted in major biomedical databases to identify relevant literature on the pharmacological management of agitation in traumatic brain injury (TBI). The databases searched included PubMed/MEDLINE, Embase, Cochrane Library, PsycINFO, and Scopus. The search strategy used a combination of keywords and Medical Subject Headings (MeSH) terms, including “Traumatic Brain Injury (TBI),” “agitation,” “aggression,” “pharmacological management,” and specific medication classes such as beta-blockers, mood stabilizers, antipsychotics, stimulants, and anticonvulsants. Additional filters were applied to prioritize peer-reviewed studies, clinical trials, and review articles published in English that addressed medication effectiveness, safety, and long-term outcomes in pediatric and adolescent patients, or provided comparisons to adult populations. Articles were included if they discussed pharmacological interventions for post-TBI behavioral disturbances, with an emphasis on age-appropriate considerations.

Effective pharmacological management of posttraumatic aggression requires a clear understanding of available treatment options for agitation and behavioral disturbances following TBI. Various medications, including beta-blockers, mood stabilizers, antiepileptics, and atypical antipsychotics, target different aspects of TBI-related neuropsychiatric dysfunction, as summarized in Table 1.


Table 1 | Summary of pharmacological agents trialed for post-TBI agitation and aggression, with their primary uses, advantages, disadvantages, and key references.
	Drug class
	Medications
	Primary use
	Advantages
	Limitations and monitoring



	Dopaminergic agents
	Amantadine* (12–14)
	Arousal, cognition, irritability, and aggression
	May improve attention and processing speed; inexpensive; oral option
	Insomnia, irritability, hallucinations, and lower seizure threshold; monitor mood and seizures


	Atypical antipsychotics
	Olanzapine*; quetiapine; risperidone; paliperidone; ziprasidone* (15–19)
	Acute or severe agitation and aggression
	Multiple formulations, including long-acting injectable (LAI) options; broad anti-agitation effect
	Sedation, metabolic effects, hyperprolactinemia, corrected QT interval (QTc) prolongation, and possible cognitive dulling; monitor weight, lipids, prolactin, and electrocardiogram (ECG)


	Typical antipsychotics
	Haloperidol (20, 21)
	Rapid control of severe agitation
	Fast intramuscular (IM) onset; inexpensive; widely available
	Extrapyramidal symptoms (EPS), neuroleptic malignant syndrome (NMS), and QTc prolongation; may hinder neurorecovery; monitor ECG, rigidity, and creatine kinase (CK)


	Benzodiazepines
	Midazolam; lorazepam; clonazepam; diazepam (22)
	Acute agitation or procedural sedation
	Very rapid onset; anticonvulsant effect
	Paradoxical agitation, delirium, respiratory depression, and dependence; best for short-term use


	Antidepressants (selective serotonin reuptake inhibitors [SSRIs]/tricyclic antidepressants [TCAs])
	Sertraline; *amitriptyline (23–26)
	Emotional dysregulation, irritability, and depression
	Useful for comorbid mood and anxiety symptoms; SSRIs generally better tolerated
	Delayed onset; activation or mania; serotonin syndrome with SSRIs; anticholinergic and cardiac adverse effects with TCAs; monitor mood and ECG with TCAs


	Beta-blockers
	Propranolol; pindolol (27–29)
	Reduction of aggression through noradrenergic blockade
	Some evidence for reducing aggression; lowers heart rate and blood pressure; possible mortality benefit in traumatic brain injury (TBI) cohorts
	Hypotension, bradycardia, bronchospasm, and depression; monitor vital signs


	Psychostimulants and cognitive enhancers
	*Methylphenidate; dextroamphetamine; *donepezil (30–34)
	Cognitive deficits and attention problems
	May improve attention and processing speed; may support rehabilitation participation
	May worsen impulsivity or agitation; increased blood pressure and heart rate, insomnia, and appetite loss; monitor vital signs and behavior


	Mood stabilizers
	*Oxcarbazepine; sodium valproate (divalproex); lithium (35–37)
	Aggression and mood lability
	May help when affective instability is prominent; multiple mechanisms
	Sedation; hepatotoxicity with sodium valproate; hyponatremia with oxcarbazepine; renal and thyroid adverse effects with lithium; therapeutic drug monitoring (TDM) required where applicable


	Hormonal modulators
	Alkylphenols; estrogen (38, 39)
	Experimental use; modulation of neuroinflammation
	Possible anti-inflammatory and neuroprotective effects, with limited data
	Thromboembolism, endocrine adverse effects, and mood changes; mainly research setting or last-line use





Agents trialed in pediatric/adolescent populations are marked with *.



Despite extensive research in adult populations, pharmacological outcomes in adolescent patients remain understudied. Most clinical trials and randomized controlled studies focus on adults, with limited large-scale research on safety, efficacy, and long-term effects in younger patients. Given the unique neurodevelopmental factors in children and adolescents, direct extrapolation from adult data may be inappropriate, as differences in drug metabolism, cognitive maturation, and neurological development must be considered (40).

A subset of medications (denoted with * in Table 1) has been trialled in pediatric and adolescent populations, though evidence remains limited and primarily case-based. While some agents show promise in managing agitation, impulsivity, and cognitive dysfunction, concerns persist regarding long-term safety, tolerability, and adherence.





Case

AA, a 9-year-old boy, was hit by a car in 2014 and sustained intracranial bleeding, seizures, and multiple physical and orthopedic complications. The accident left him in a coma for three months and required four months of hospitalization. During hospitalization, he progressed from coma to a vegetative state, also termed unresponsive wakefulness syndrome, and later to a minimally conscious state. Seizures were noted early in the course, and antiepileptic treatment was initiated. After a prolonged critical illness, he underwent rehabilitation but showed poor engagement with prescribed therapies. His behavior remained difficult to manage in structured settings. Following emergence from the minimally conscious state, he entered a prolonged confusional phase marked by inattention, disorientation, agitation, impulsivity, and poor participation in rehabilitation. Although basic function gradually improved, persistent cognitive and behavioral impairment continued to limit rehabilitation and later school reintegration.

Approximately 1 year after the accident, he was referred to the child and adolescent psychiatry clinic for assessment of functional impairment and disability. During the initial consultation, he remained in a confusional state characterized by disorientation, impaired attention, fluctuation in symptoms, and behavioral dysregulation. Using the Rancho Los Amigos Levels of Cognitive Functioning Scale (RLA-LOCF) (41), his global score was below Level IV, indicating a confused and agitated state. He displayed non-purposeful and aggressive behavior and was unable to cooperate with treatment because of cognitive symptoms and behavioral problems. Accordingly, input from a licensed applied behavior analyst was sought to address his confusion, impulsivity, and agitation. However, the clinical team considered that his severe externalizing behavior and limited engagement would substantially limit the effectiveness of applied behavior analysis as a standalone intervention. Pharmacotherapy was therefore considered.

At specialist neuropsychiatric assessment, the presentation was dominated by severe cognitive-behavioral dysregulation rather than focal psychotic symptoms. He was distractible, disoriented, impulsive, poorly redirectable, and at times aggressively disorganized. There was no sustained evidence of a primary mood disorder, formal thought disorder, or persistent hallucinations.

Diagnostic assessment. The diagnosis was based on longitudinal multidisciplinary assessment integrating the history of severe traumatic brain injury, post-injury course, serial behavioral observation, functional impairment across settings, RLA-LOCF staging, neurological review, electroencephalogram (EEG) findings, and later formal neuropsychological testing. The working formulation was prolonged post-traumatic confusional state with severe behavioral dysregulation and residual dysexecutive syndrome after severe pediatric traumatic brain injury. Diagnostic challenges included the long interval since injury, poor adherence, and overlap between injury-related symptoms and developmental change. Differential diagnoses considered were primary psychotic disorder, mood disorder with behavioral dyscontrol, seizure-related behavioral disturbance, and medication-induced symptoms; these were considered less likely based on the longitudinal course, absence of sustained psychotic or mood syndromes, EEG findings, and the overall neurobehavioral profile. Prognosis was guarded because of severe initial injury, prolonged disorder of consciousness, chronic agitation, and persistent executive dysfunction, although later functional gains suggested meaningful recovery despite residual deficits. The chronological progression of the episode of care is summarized in Table 2.


Table 2 | Timeline of the episode of care.
	Year/age
	Clinical stage
	Key findings
	Intervention
	Outcome



	2014/9 years
	Severe traumatic brain injury
	Intracranial bleeding, seizures, coma → vegetative state/unresponsive wakefulness syndrome → minimally conscious state
	Antiepileptic treatment, hospitalization, rehabilitation
	Persistent neurobehavioral impairment


	2014–2015/9–10 years
	Prolonged confusional phase
	Inattention, disorientation, agitation, impulsivity, poor rehabilitation engagement
	Multidisciplinary follow-up and rehabilitation
	Limited functional progress


	2015/10 years
	Confusional-agitated state
	RLA-LOCF below Level IV; poor treatment cooperation
	Risperidone (trialed for several weeks), then methylphenidate 10 mg (trialed for a short period)
	No meaningful improvement, poor compliance


	2015–2019
	Persistent behavioral dysregulation
	Ongoing aggression and disruptive behavior
	Traditional remedies
	No sustained benefits


	2020/15 years
	Persistent PTCS
	RLA-LOCF remained at Level IV (confused-agitated)
	Olanzapine 5–10 mg (brief trial)
	Stopped because of sedation


	2020/15 years
	Persistent PTCS
	Poor adherence; worsening behavior
	Aripiprazole 7.5 mg (trialed over a 2–3 weeks)
	Discontinued


	2020–2021/15–16 years
	Home and school dysfunction
	Aggression toward peers and family; unsafe wandering; EEG: frontal slowing without epileptiform discharges
	Special-needs school placement; follow-up
	Dysregulation persisted


	March 2022/17 years
	Acute behavioral crisis
	Severe agitation and aggression
	Intramuscular haloperidol; paliperidone palmitate 100 mg then 150 mg monthly; risperidone 2 mg nightly
	Early stabilization


	2022–2024/17–19 years
	Sustained improvement
	Fewer aggressive outbursts; improved structured engagement; BMI 20.2→25.5; asymptomatic hyperprolactinemia; no major adverse effects
	Continued LAI paliperidone, adjunct risperidone, monitoring
	Sustained behavioral stabilization


	2024/19 years
	Purposeful-appropriate stage
	RLA-LOCF Level VIII; average intellectual ability with persistent executive dysfunction and relatively preserved memory (42–47)
	Continued follow-up
	Improved daily functioning with residual dysexecutive deficits







The initial pharmacotherapy in 2015 consisted of risperidone, started at 0.25 mg twice daily and later increased to three times daily. Despite several weeks of treatment, the family reported no meaningful clinical or functional improvement. Methylphenidate 10 mg was then trialed for a short period, again without notable improvement in externalizing or disruptive behavior. Both medications were therefore discontinued because of insufficient therapeutic benefit. The family subsequently sought traditional healing using herbal and mineral remedies, but the behavioral problems persisted.

When AA returned in 2020, he continued to show post-traumatic confusional state with stereotypical behavior. Repeat assessment using the RLA-LOCF placed him at Level IV, indicating a confused and agitated state. Olanzapine was initiated at 5 mg and titrated to 10 mg, but was stopped after a brief trial because of excessive sedation. Aripiprazole 7.5 mg was then trialed over the following weeks because of its more favorable side-effect profile; however, adherence remained poor, with worsening behavior and repeated refusal to take the medication.

During this period, behavioral dysregulation, impaired impulse control, agitation, and externalizing behaviors continued to escalate. He was reenrolled in a school program for students with special needs, where reports documented aggression toward peers and declining academic performance. At home, aggression toward family members intensified, and he engaged in risky behaviors, including inappropriate wandering and threatening others with sharp objects. Neurological evaluation, including EEG studies, showed occasional frontal slowing without epileptiform discharges, which did not suggest an active epileptiform process as the main driver of the presentation.

In March 2022, AA was brought to the emergency department in an acutely agitated and aggressive state, requiring intramuscular haloperidol for immediate behavioral control. Given the repeated difficulty maintaining oral treatment, his regimen was changed to long-acting injectable paliperidone palmitate. An initial dose of 100 mg was increased to 150 mg monthly to optimize response, with adjunct risperidone 2 mg at night. Following this change, the family reported marked improvement in aggression and overall behavioral stability, although intermittent risky behaviors, such as running outside and verbal aggression, still occurred.

Over the subsequent two years, follow-up documented better impulse control, fewer aggressive outbursts, and improved tolerance of structured interactions. Body mass index increased from 20.2 at treatment initiation to 25.5. Apart from weight gain and asymptomatic hyperprolactinemia, no extrapyramidal symptoms, clinically significant corrected QT interval (QTc) prolongation, treatment-related seizure recurrence, or hematologic adverse events were observed. Monitoring included serial body mass index, fasting lipids and glucose, prolactin, and electrocardiograms (ECGs).

By 2024, repeat RLA-LOCF assessment placed AA at Level VIII, indicating purposeful and appropriate functioning. He was alert and oriented and showed good recall of recent and remote events. The family reported that he had become independent in daily activities at home. A formal psychometric evaluation at the age of 19 years in 2024 indicated that he had average intellectual ability on Raven’s Progressive Matrices (42). However, his performance on executive function measures, including the Tower of London (43), Trail Making Test (44), and Wisconsin Card Sorting Test (45), was suboptimal. In contrast, he performed within the adequate range on memory measures, including the California Verbal Learning Test (46) and Rey-Osterrieth Complex Figure Test (47). Thus, his residual neurocognitive profile was characterized more by dysexecutive dysfunction than by amnesia.





Discussion

This case describes a male patient who sustained severe traumatic brain injury at age 9 and subsequently developed chronic posttraumatic confusional state (PTCS) with severe aggression and impulsivity. Multiple oral psychotropics were limited by inadequate response, poor tolerability, or difficulty maintaining consistent oral treatment. Monthly long-acting injectable (LAI) paliperidone palmitate, together with low-dose nocturnal risperidone, was associated with sustained behavioral stabilization and functional recovery from RLA-LOCF Level IV to Level VIII over two years, although dysexecutive deficits persisted.

After severe TBI, a common recovery trajectory progresses from coma to vegetative state/nonresponsive wakefulness syndrome, minimally conscious state, and finally recovery to a confusional state marked by disorientation, significant impairments in cognitive function, inattention, and a constellation of clinical symptoms, including behavioral dysregulation and fluctuation in symptoms. In the existing literature, these findings constitute the hallmark of what is known as the posttraumatic confusional state (PTCS) (48). The present case has all the hallmarks of PTCS. These manifestations should also be interpreted within a developmental framework. As the patient progressed through later childhood and adolescence, persistent executive dysfunction and behavioral dysregulation likely reflected a combination of injury-related impairment and ongoing neurodevelopmental maturation.

The case of AA highlights the complex recovery trajectory and challenges after severe TBI and prolonged PTCS. Despite initial difficulties, AA demonstrated notable progress in certain functional areas over time. AA initially exhibited severe cognitive impairment, behavioral dysregulation, and agitation, consistent with a confusional state (RLA-LOCF Level IV). His erratic and aggressive behavior presented significant challenges to therapeutic and educational interventions. Persistent dysexecutive symptoms, such as impaired impulse control and difficulties in planning and problem-solving, remained prominent. However, amnesia was not a defining issue, as memory performance had improved to normal ranges. As often reported in the literature, in the amnesic-executive dichotomy, the present case appears to have overcome the broad amnesia syndrome but remained marked by executive dysfunction (49). Behavioral dysregulation is clinically significant in this context because it directly affects rehabilitation participation, school reintegration, family burden, and exposure to risk.

Regarding pharmacological interventions, multiple pharmacological trials (eg, risperidone, methylphenidate, olanzapine, and aripiprazole) had limited success, because of inadequate response, poor tolerability, or difficulty maintaining consistent oral treatment. However, the transition to monthly long-acting injectable (LAI) paliperidone palmitate, supplemented with nightly risperidone, produced sustained stabilization of PTCS. By 2024, he reached RLA-LOCF Level VIII (“purposeful–appropriate”) with intellectual recovery and independence in daily living, although executive deficits persisted and limited full social/educational reintegration. Treatment response was supported by both the longitudinal clinical course and the available quantitative markers. Functionally, the patient improved from RLA-LOCF below Level IV during the confusional-agitated phase to Level VIII by 2024. This was accompanied by sustained reduction in aggressive outbursts over approximately two years of monthly treatment, together with gains in personal hygiene, social reciprocity, and independence at home.

The choice of paliperidone palmitate was guided by limited benefit and poor tolerability with previous oral agents, together with difficulty maintaining consistent oral treatment. At the time of the acute behavioral presentation in 2022, the main priorities were sustained reduction in aggression and simplification of the regimen. A monthly long-acting injectable formulation was therefore favored. This choice was also informed by our clinical experience, in which paliperidone has shown a good response in our patient population. It was selected not as a first-line treatment for post-TBI agitation, but as a pragmatic option in this refractory case after unsuccessful oral strategies.

Although paliperidone palmitate was the primary intervention, a low nightly dose of risperidone was maintained to smooth breakthrough symptoms and sleep-related agitation. This adjunct complicates strict attribution of improvement to the LAI alone. Pharmacodynamically, both agents share D₂/5-HT₂A antagonism; therefore, a synergistic or simply additive effect is plausible. However, the marked behavioral stabilization was observed after initiation of the LAI, although causality cannot be inferred from a single uncontrolled case. Neurobiological processes such as neurogenesis, synaptogenesis, and experience-dependent plasticity facilitate post-TBI reorganization and cognitive recovery (50). In adolescence, frontostriatal and prefrontal networks continue maturing into the mid-20s, supporting gains in impulse control and planning (51). Distinguishing medication effects from this developmental trajectory is therefore difficult. Notably, the most marked behavioral stabilization in our case occurred between 2022 and 2024 (ages 17–19), a window compatible with both late adolescent cortical refinement and active pharmacotherapy. Future reports should align symptom trajectories with developmental milestones (e.g., serial executive-function testing) to sharpen causal inference. Spontaneous recovery is well documented in individuals with TBI, who often regain lost functions over time (52). Because the injury in this case occurred at the age of 9 years, it is plausible that the subsequent expression of PTCS reflected not only the neurological consequences of severe TBI but also the influence of developmental stage. Pubertal transition may have amplified features such as impulsivity, behavioral dysregulation, and risk-taking (53), whereas increasing maturity may have contributed to later reduction in these behaviors. As reported in the clinical literature, some neural pathways involved in decision-making are not fully mature until the mid-20s (54). This delayed maturation may help explain why typical adolescent behaviors can overlap with, or modulate, the clinical expression of PTCS.

The neuropsychological profile in this case was more consistent with executive dysfunction than with an amnesic syndrome (55, 56). Third, if one lumps the common compound used in TBI for neuropsychiatric sequelae into stimulant versus non-stimulant compounds, though largely case reports, there is some evidence that neurostimulants may facilitate recovery although the mechanisms are still speculative (57). However, risperidone and paliperidone, which are neuroleptics, are generally used cautiously in TBI because of concern that they might impede recovery. Our findings enter an ongoing debate; preclinical and some clinical reports caution that dopamine antagonism may blunt neurorehabilitation (58). Conversely, case-based and limited clinical data (11) show pragmatic benefits for severe agitation. This case suggests that, when treatment selection is individualized and monitoring is maintained, LAI antipsychotics may support behavioral stabilization in selected refractory cases. Thus, treatment decisions should be individualized, balancing neuroplasticity concerns against the real-world risks of uncontrolled aggression and inconsistent treatment.

Unlike the previous study that reported exclusive use of paliperidone palmitate, the present case appears to have shown improvement with 2 mg of risperidone at night. The patient showed notable behavioral improvement after paliperidone palmitate administration. Although research on LAI use in adolescents with TBI remains limited, existing studies on LAI agents such as risperidone and paliperidone indicate that these treatments are generally safe and well tolerated (59, 60). To our knowledge, this remains the only reported case describing LAI paliperidone palmitate in prolonged PTCS in a pediatric or adolescent TBI context. Ensuring medication compliance is crucial for managing post-TBI behavioral disturbances, and LAIs offer a practical approach to consistent dosing and sustained symptom control (61). Studies have shown that monthly paliperidone injections can improve medication compliance and behavior outcomes in patients who struggle with medication compliance (62). The safety profile, with a low risk of metabolic and extrapyramidal side effects (63), supports its suitability as a long-term option to manage TBI-related aggression in selected cases under careful monitoring.

At the same time, this case has several limitations. Objective behavioral rating scales were not used, which limits precise quantification of symptom change. The treatment course was not controlled or blinded, and adjunct nightly risperidone complicates strict attribution of benefit to paliperidone palmitate alone. Spontaneous neurological recovery, developmental maturation, rehabilitation exposure, and environmental factors may all have contributed to improvement over time (50–54). Accordingly, causal inference remains limited. A formal patient perspective was not obtained because of the patient’s cognitive and behavioral limitations during much of the course. However, the family caregiver’s perspective remained an important collateral source regarding treatment adherence, perceived benefit, tolerability, and day-to-day functional change.

This case report has been prepared in accordance with the CARE (CAse REport) guidelines to ensure transparency, completeness, and accuracy in reporting. The structured approach follows established standards for case report documentation, providing a clear and comprehensive account of the patient’s clinical course, diagnosis, intervention, and outcomes. Adherence to these guidelines enhances the reproducibility and credibility of the findings, aligning with best practices in medical case reporting (64).





Conclusion

This case highlights the complexity of managing severe neuropsychiatric sequelae after pediatric traumatic brain injury, particularly when prolonged post-traumatic confusional state is accompanied by aggression, impulsivity, and persistent executive dysfunction. In this refractory case, long-acting injectable paliperidone palmitate was associated with sustained behavioral stabilization, reduction in aggression, and functional improvement over follow-up, after previous oral strategies had been limited by inadequate response, poor tolerability, or difficulty maintaining consistent treatment.

At the same time, interpretation should remain cautious because recovery in prolonged post-traumatic confusional state is multifactorial and may also reflect spontaneous neurological recovery, developmental maturation, rehabilitation exposure, and environmental influences. Accordingly, this case should not be interpreted as supporting routine use of long-acting injectable antipsychotics in post-traumatic agitation, but rather as suggesting that paliperidone palmitate may be a practical option in selected difficult-to-treat cases when carefully monitored and individualized risk-benefit considerations favor this approach.

The clinical value of this report lies in its description of treatment selection, adherence-related decision-making, tolerability, safety monitoring, and longitudinal functional outcome in a pediatric population for whom evidence remains limited. Further controlled studies are needed to clarify efficacy, safety, and long-term neurocognitive impact in children and adolescents with traumatic brain injury.
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