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Background

Post-stroke depression (PSD) is a common comorbidity following a stroke, often leading to significant emotional and physical disability. While antidepressant medications can alleviate depressive symptoms, treatment resistance is frequently observed in PSD patients. Ketamine, an N-methyl-D-aspartate (NMDA) receptor antagonist, has shown potential as a treatment for depression due to its neuroprotective, anti-inflammatory, and psychoplastogenic effects. Its effectiveness in treatment-resistant post-stroke depression (TRD-PSD) remains underexplored.





Methods

Two patients diagnosed with treatment-resistant post-stroke depression were treated with intravenous ketamine. Ketamine infusions were administered over a 4-week period in both cases, and the patients’ depressive symptoms were closely monitored.





Results

Both patients demonstrated improvement in depressive symptoms following ketamine treatment. The treatment was well tolerated, with minimal side effects reported, and no significant adverse events were observed during the treatment course.





Conclusions

Ketamine may be a viable treatment option for patients with treatment-resistant post-stroke depression. Further research is warranted to better understand the efficacy and safety of ketamine in this specific patient population.
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Highlights

	Minimal adverse events observed in two patients with post-stroke depression.

	Intravenous ketamine was safely administered over 4 weeks.

	Ketamine may offer neuroprotective effects for post-stroke depression.

	Further studies are needed to assess ketamine’s long-term safety in PSD.






1 Introduction

Globally, stroke ranks as the second leading cause of mortality and occupies the third position in terms of its impact on disability-adjusted life years (DALYs). This not only highlights the profound health burden that stroke imposes worldwide but also underscores the critical need for enhanced preventive measures, early detection, and innovative treatment strategies to mitigate its devastating effects (1).

Post-stroke depression (PSD) is a common comorbidity post-stroke, reaching from 18 to 42% of post-stroke patients (2–4). Due to the symptomatic overlap between stroke and depression, PSD is often inaccurately diagnosed at an early stage of post-stroke comprehensive treatment, affecting patients’ functional and social outcomes. Consequently, it is essential to employ the diverse diagnostic approaches aforementioned for the early detection of PSD. Some antidepressant medications have been shown to ameliorate symptoms of depression (5–7). However, refractoriness is commonly observed.

Ketamine, an N-methyl-D-aspartate (NMDA) receptor antagonist, is the prototypal glutamatergic agent with demonstrated efficacy in treatment-resistant depression (TRD) and suicidality (8, 9). Its most common side effects are psychotomimetic and dissociative symptoms (10). Previous research has shown that ketamine has the property of being rapid-acting with a reduction in suicidality (11). The findings underscored promise for the focus on the development and use for rapid-acting antidepressants.

There is lacking data on rapid-acting antidepressants (12) in PSD. Scarce data available shows that ketamine could be a safe option (10, 13, 14). However, ketamine, through NMDA receptor (NMDAR) antagonism, can increase cerebral blood flow (CBF), cerebral metabolism (CMRO2), and intracranial pressure (ICP), particularly under conditions of spontaneous ventilation or pre-existing cerebrovascular dilation. Although some data suggest potential neuroprotective effects, these hemodynamic changes may exacerbate intracranial hypertension or compromise autoregulation, posing significant risks in vulnerable patients. For this reason, individuals with recent cerebrovascular events are typically excluded from clinical trials, as ketamine’s cerebrovascular effects could aggravate neurological injury (15).




2 Methods and population

In this paper, we use TRD definition according to the definition adopted by the European Medicines Agency (EMA) and the U.S. Food and Drug Administration (FDA), where TRD is defined as the lack of efficacy of at least two different antidepressant medications administered at adequate doses and for an appropriate duration during the current major depressive episode (MDE) in patients with major depressive disorder (MDD) (16, 17). Unlike the FDA definition, the EMA explicitly states that the ineffective antidepressants may belong either to the same or to different pharmacological classes (16). The diagnosis of post-stroke depression was based on a structured clinical evaluation conducted by a board-certified psychiatrist, using ICD-10 diagnostic criteria. The temporal association with a confirmed cerebrovascular event, persistence of mood and neurovegetative symptoms beyond normal post-stroke adjustment, and exclusion of alternative neurological or medical explanations were all considered. Symptom severity was assessed using validated scales, and is discussed in detail elsewhere (10, 13, 14).

Two patients reported as PSD specifier in TRD described in the manuscript originate from the safety and tolerability registry for the tertiary reference unit for mood disorders and apply to short-term intravenous ketamine use as the add-on to the standard of care treatment administered across 8 ketamine infusion over 4 weeks, dosed at 0.5 mg/kg over 40 minutes. The registry is described in detail elsewhere (10, 13, 14).

All subjects gave written informed consent to participate in the study. The study was carried out in accordance with the latest version of the Declaration of Helsinki (NKBBN/172-674/2019) and registered as NCT04226963, specifying ketamine as the investigational treatment.




3 Study design: ketamine infusions

The study design was discussed in detail elsewhere (10, 13, 14). In this observational study, in which patients continued their standard-of-care medication at baseline and underwent 8 ketamine infusions over 4 weeks. Ketamine was dosed at 0.5 mg/kg and diluted into 0.9% saline solution administered over 40 minutes. Safety monitoring was done by the study clinician before, during, and post-infusion up to 90 minutes post-infusion at 15-minute intervals. Safety, including vital signs, mental status, and adverse events [as defined by European Medicines Agency (18, 19)], was monitored and recorded every 15 min. The ECG was carried out before every second infusion and one week after the last ketamine infusion. Investigators were advised to monitor BP on treatment days as a safety measure (i.e., no dosing if predose systolic RR >140 mmHg (>150 for age >65 years) or diastolic RR >90 mmHg, and dose interruption if postdose systolic RR ≥200 mmHg (≥190 for age >65 years) or diastolic RR ≥110 mmHg (≥100 for age > 65 years) subjects with high RRs were referred to the respective specialist for evaluation and eventual treatment. Blood pressure and heart rate were measured using a certified fully automated device before dosing (0 minutes) and at 15, 40, 45, 60, and 90 minutes postdosing, after at least 5 minutes of rest in the supine position.




4 Case series




Case 1

The initial case study presents a 49-year-old Caucasian male. The patient came from an intact family; the mother suffered from depression. During the interview, the patient denied experiencing any traumatic events. At the time of hospital admission was receiving a disability pension due to a past stroke. Previously, worked in an administrative position. The patient’s financial situation was good at the time of hospitalization, and he was living with his wife and one child. The patient has a medical history significant for arterial hypertension, hypercholesterolemia, hypothyroidism, and ischemic heart disease. At 40 years of age, he experienced an ischemic stroke involving the left middle cerebral artery territory, contributing to the left frontal cortical region, had lenticulocapsular infarcts and lesions localized to the left basal ganglia area. Details of the patient’s current medication regimen are provided in Table 1.


Table 1 | Concomitant pharmacotherapy in reported cases.
	Case
	Time point
	Psychiatric medications (daily dose)
	Somatic medications (daily dose)



	Case 1 (49-year-old male)
	Before ketamine (first series)
	1st line of treatment: Moclobemide 450 mg,
2nd line of treatment: Sertraline 200 mg.
3rd line of treatment: Clomipramine SR 150 mg (later ↑ to 300 mg), Quetiapine IR 125 mg,
	Levothyroxine 50 µg, Cilazapril 5 mg, Bisoprolol 5 mg, Verapamil hydrochloride 80 mg, Fenofibrate 215 mg, Atorvastatin 20 mg, Acetylsalicylic acid 75 mg, Piracetam 1.2 g, pregabalin 150 mg, clonazepam 1 mg


	 
	Additional trials (before ketamine)
	Reboxetine up to 12 mg, Lithium up to 750 mg
	—


	 
	At readmission (second series)
	Escitalopram 20 mg, Quetiapine IR 200 mg, Pregabalin 300 mg, Clonazepam 1 mg
	(same as above)


	Case 2 (60-year-old male)
	Before ketamine
	1st line of treatment: Fluoxetine 40 mg, Trazodone 150 mg,
2nd line of treatment:
Paroxetine 40 mg,
3rd line of treatment:
Duloxetine 60 mg,
Quetiapine XR 200 mg,
4th line of treatment:
Clomipramine SR 225 mg, Quetiapine XR 300 mg, Quetiapine IR 100 mg, Clorazepate 5 mg, Folic acid 15 mg
	Hydrochlorothiazide + Losartan 100 + 25 mg, Acetylsalicyc acid 150 mg, Amlodipine 5 mg, Methotrexate 5 mg once weekly







Following a stroke the patient suffered from cognitive impairment, left lower limb paresis, right hand tremor, diminished facial expressiveness, impaired memory and attention, decreased sensation of the right side of the face, and weakness in elevation of the right shoulder and shoulder joint. Subsequently, he developed a depressive syndrome and received a diagnosis of a major depressive episode. From the onset of his depression to his enrollment in the study, he required hospitalization six times for recurrent depression. During the specified episode, the patient presented with a severe depressive syndrome characterized by markedly lowered mood and psychomotor activity, pronounced lassitude, anhedonia (Snaith–Hamilton Pleasure Scale score (SHAPS) = 11), sleep disturbances, diminished appetite, and cognitive impairment that interfered with conversation and social interaction. He displayed a resigned attitude and reported suicidal thoughts accompanied by a formulated suicidal plan. His treatment regimen at that time included sustained-release clomipramine 150 mg/day, pregabalin 150 mg/day, immediate-release quetiapine 125 mg/day, and clonazepam 1 mg/day. Prior to ketamine administration, the patient underwent three electroconvulsive therapy sessions but was precluded from further treatments due to elevated blood pressure and respiratory challenges. The clomipramine dosage was subsequently increased to 300 mg/day. The medication was then changed to reboxetine at a dose of up to 12 mg/day, supplemented with lithium at a maximum of 750 mg/day, yet no clinical improvement was noted. The patient was then administered eight intravenous infusions of ketamine at a dosage of 0.5 mg/kg. Throughout the treatment period, both the central nervous system and cardiovascular safety were monitored following the study protocol. No severe adverse events were reported, with the most common central nervous system adverse effects being transient and fully resolving dissociative symptoms. In terms of cardiovascular safety, the elevated respiratory rate and blood pressure levels normalized within approximately 1.5 hours. The Montgomery–Åsberg Depression Rating Scale (MADRS) score was 38 on admission and 35 at discharge (with no suicidal risk) to a psychiatric daily ward. Self-report by the patient measured in The Inventory of Depressive Symptomatology (IDS-30-SR) scale respectively: 62 to 68.

Six months after discharge, the patient was readmitted due to a relapse of depressive symptoms, similar to those from the first paragraph. The sole adverse effect reported between the two hospitalizations was hand tremors, likely attributable to lithium carbonate, which was gradually discontinued as a result. Upon admission, the patient’s treatment consisted of escitalopram at 20 mg/day, immediate-release quetiapine at 200 mg/day, pregabalin at 300 mg/day, and clonazepam at 1 mg/day. The patient was deemed eligible for a second series of ketamine infusions and, as previously, received eight intravenous doses of ketamine at 0.5 mg/kg. Consistent with the earlier treatment, no central nervous system or cardiovascular adverse events were noted. Observed increases in arterial pressure and heart rate, along with dissociative symptoms, subsided swiftly without causing harm. This time, the ketamine effect was significant: the MADRS score decreased from 40 to 18, with IDS-30-SR 65 to 50. No sequelae of ketamine administration in safety and tolerability readout appeared in 12-month-long follow-up.





Case 2

The second case study pertains to a 60-year-old Caucasian male. The patient came from an intact family, with no family history of mental illness, and denied any significant traumatic experiences in his personal life. On admission, he was receiving a disability pension due to a previous stroke and depression; previously worked in the construction industry. The patient described his financial situation as satisfactory and was living in a flat with his wife at the time of admission. He had two children who no longer lived with them. His medical history was significant for arterial hypertension and rheumatoid arthritis. Details of current medications are provided in Table 1. Diagnosed and treated for MDD and obsessive-compulsive disorder since the age of 47. He experienced two transient ischemic attacks at ages 52 and 56 involving the left middle cerebral artery territory, contributing to the left frontal cortical region, and the left orbital part of the inferior frontal gyrus. The patient developed post-stroke symptoms, including reduced facial expressiveness, hand tremor, short-stepped, shuffling gait. The episode in question marked the patient’s fifth depressive episode. This episode was characterized by treatment resistance, which justified the diagnosis of TRD, distinguishing it from the previous depressive episodes that had occurred prior to the strokes. Considering the emergence of treatment resistance as a novel phenomenon, and in the absence of other identifiable factors that could have influenced the course of the illness and its symptomatology, a diagnosis of PSD was established. At admission, the patient presented with a depressed mood and diminished motivation. He reported reduced energy, hypersomnia, and increased appetite, accompanied by significant cognitive impairment and impaired attention and concentration. Anhedonia (SHAPS = 9). His self-esteem was lowered, and he experienced fleeting suicidal thoughts without a specific plan. Before the initiation of ketamine infusions, patient had undergone 18 sessions of electroconvulsive therapy, which failed to yield a satisfactory response. Upon admission, the patient’s pharmacotherapy included sustained-release clomipramine at 225 mg/day, extended-release quetiapine at 300 mg/day, immediate-release quetiapine at 100 mg/day, clorazepate at 5 mg/day, and folic acid at 15 mg/day. He was enrolled in the study and administered 19 intravenous doses of ketamine at a dosage of 0.5 mg/kg. The effectiveness of ketamine treatment, assessed using MADRS, showed a reduction in depressive symptom severity from a score of 27 at admission to 21 at discharge. Self-report by the patient measured in IDS-30-SR scale were 59 upon admission to 55 at discharge. Monitoring of cardiovascular and central nervous system safety was conducted in alignment with the study protocol. In concordance with the previous case, no serious adverse events were reported. No serious adverse events were reported in 12-month-long follow up.

None of the patients achieved remission, but both showed a reduction in Clinical Global Impression–Severity (CGI-S) scores. The first patients’ depression improved from 6 (“Severely ill”) to 3 (“Moderately ill”), and the second patient from 5 (“Markedly ill”) to 4 (“Moderately ill”).

Self-report scales may not accurately reflect the severity of illness in mentioned patients because their scores are substantially influenced by post-stroke neurological symptomatology and reduced quality of life.

In both cases transient elevations in blood pressure were observed on ketamine treatment days, with peak values occurring approximately 40 minutes after the start of administration and returning to predose levels thereafter (not exceeding 14- and 17-mm Hg, which represented the greatest deviations observed during ketamine infusion in the first patient during the first and third administrations successively). None of the patients experienced treatment-emergent transient hypertension (defined as a systolic blood pressure ≥180 mm Hg and/or a diastolic blood pressure ≥110 mm Hg). No clinically significant electrocardiographic abnormalities (including tachycardia) have been reported.

None of the patients had neurocognitive deterioration in the course of the treatment.





5 Discussion

The 2 cases described demonstrate a favorable safety and tolerability profile in short-term ketamine use in PSD. The existing data from research shows that the prevention of PSD is complicated by its pleiotropic symptomatology, underscoring the need for more structured randomized controlled trials, to determine the safety and effectiveness of both pharmacological and non-pharmacological, as well as integrative prevention strategies aimed at reducing PSD incidence among stroke patients.

PSD is associated with infarcts involving the left frontal cortical region, left basal ganglia, and brainstem. These findings are partially consistent with earlier studies highlighting the importance of lesion proximity to the left frontal pole, and implicating prefrontal and basal ganglia structures in the development of PSD. A left-sided stroke lesion has been identified as a factor contributing to early-onset PSD, while thalamic lesions have been significantly associated with PSD in the acute stage of stroke. Moreover, left lenticulocapsular infarcts were shown to be an independent predictor of depressive symptoms 1 month after stroke onset (20). Notably, several of these observations align with the lesion locations in our case reports, in which strokes predominantly involved left frontal and basal ganglia regions, as described above.

PSD is associated with reduced central concentrations of the biogenic monoamines serotonin, dopaminę, and norepinephrine. The principal monoaminergic nuclei are located in the brainstem, with ascending projections to widespread brain regions, including the cortex and limbic system. Ischemic stroke can disrupt these projections from the midbrain and brainstem, thereby diminishing the bioavailability of serotonin, noradrenaline and dopamine. Such lesions may damage axons transmitting biogenic amines from the brainstem to the cerebral cortex, leading to decreased monoamine levels in the frontal and temporal lobes, as well as in peripheral tissues and the basal ganglia. Consistent with the classical monoamine hypothesis, these changes support the notion that depression is linked to reduced levels of monoamines, particularly 5-HT, NE, and DA (21, 22).

In preclinical models of PSD, middle cerebral artery occlusion (MCAO), modulation of small-conductance calcium-activated potassium (SK) channels within the ventral tegmental area (VTA) has been shown to influence depressive-like behaviors. Stimulation of SK channels enhances the expression of dopaminergic neurons in the VTA of PSD rats and is associated with a worsening of depression-related behaviors, whereas pharmacological inhibition of SK channels reduces dopaminergic neuronal expression and alleviates these behaviors. Moreover, MCAO-induced reductions in the density of VTA dopaminergic neurons are closely linked to decreased brain dopamine concentrations, which in turn correlate with the emergence of depression-like symptoms during the middle stage of stroke in neonatal rat models. Unilateral ischemic lesions in the medial prefrontal cortex lessen the innervation of serotonin and noradrenaline in the affected area, as well as in other brain regions distal to the stroke (21).

Tailored non-pharmacological interventions (including educational, mental, and physical health support) in combination with pharmacological measures represent the most viable strategy for PSD prevention and treatment (6), although ketamine may seem an option.

Regarding PSD, ketamine might be considered as a multifaceted agent offering neuroprotective, anti-inflammatory, and psychoplastogenic effects. Ketamine exerts its effects through mechanisms distinct from conventional antidepressants, most of which rely on modulation of monoaminergic transmission and, in clinical practice, are predominantly selective serotonin reuptake inhibitors. Its neuroprotective properties may stem from its ability to mitigate glutamate excitotoxicity and foster synaptic repair, crucial in the aftermath of cerebrovascular events (23). Although ketamine is most commonly characterized as a NMDAR antagonist that modulates glutamatergic transmission, it also exerts pharmacological effects on opioid, monoaminergic, and cholinergic systems. Furthermore, emerging evidence indicates that certain ketamine metabolites may exert antidepressant effects independently of NMDAR antagonism (20). Thus, the mentioned disruptions in PSD could be addressed with ketamine. Anti-inflammatory actions are particularly pertinent given the established link between chronic inflammation and treatment refractoriness in PSD, as preclinical data suggest that sustained inflammatory responses may impede the efficacy of conventional antidepressants (24). Furthermore, ketamine’s psychoplastogenic potential is evidenced by its capacity to induce rapid synaptogenesis and facilitate neural plasticity, which may counteract the synaptic deficits often observed in PSD (25). Also, ketamine’s primary mechanism involves non-competitive antagonism of the NMDAR. By attenuating this receptor’s activity and shifting glutamatergic signaling toward greater AMPA transmission, ketamine promotes the release of brain-derived neurotrophic factor (BDNF). It facilitates synaptogenesis—the restoration of synaptic connectivity disrupted in major depressive disorder. Reduced BDNF expression has been consistently linked to the pathophysiology of MDD, and ketamine’s capacity to rapidly reverse these neurobiological deficits is central to its therapeutic profile. This reduces excessive glutamatergic signaling and disinhibits GABAergic interneurons, subsequently increasing AMPA-mediated transmission. By increasing AMPA throughput and engaging BDNF–TrkB signaling, ketamine triggers a surge in synaptogenesis and dendritic spine formation, particularly in the prefrontal cortex and hippocampus. Across conditions, this shift restores synaptic balance in circuits disrupted by chronic stress, trauma, or persistent nociceptive signaling (23).

Experimental and clinical data suggest that chronic post-ischemic states are characterized by sustained, dysregulated glutamatergic signaling, with relative overactivation of extrasynaptic NMDA receptors, calcium-dependent neurotoxic cascades, and impaired synaptic plasticity in fronto–subcortical and limbic networks implicated in mood regulation. In this scenario, NMDA receptor activity may be dominated by tonic, maladaptive “noise” rather than phasic, synapse-specific signaling necessary for adaptive circuit reorganization. Partial NMDA receptor antagonism with ketamine could, therefore, attenuate this pathological glutamatergic drive, shift transmission toward AMPA-mediated pathways, enhance BDNF-dependent synaptogenesis, and facilitate functional reorganization of post-stroke networks. From this perspective, the antidepressant effect of NMDA receptor antagonists in post-stroke, treatment-resistant depression and in depression associated with chronic pain may reflect a shared capacity to normalize aberrant downstream glutamatergic signaling (20, 22, 26).

Both academic and industry sponsored interventional studies on ketamine and its enantiomers use in subjects with mood disorders exclude subjects with either active psychiatric comorbidity or the history of cerebrovascular events (27). Above all it is true for regulatory trials, where the comorbidities are regarded as the confounding factor for the data interpretation. However, in the real-life setting subjects with the comorbidities represent a substantial proportion of patients with mood disorder in particular with TRD. As TRD is a relatively novel concept brought to the academic and industry studies, there is still the unmet need for the personalized definition of the affective episodes that fits real-world clinical setting. The variability of the definitions for the MDD produces a thought-provoking concept of treatment refractory depression, difficult to treat depression, chronic major depression. All of which do not substitute for the concept of TRD (28). Besides in line with ketamine’s SmPC the history of cerebrovascular events is a contradictory condition for ketamine use.

The use of ketamine cannot be recommended as the advantageous approach in PSD over standard-of-care (SoC) treatment. However, given that treatment chronicity and refractoriness are known predisposing factors for no response, the consideration of ketamine may be warranted in some patients when all other intervention measures are exhausted, provided these patients have stable somatic comorbidities and are under close safety oversight. Moreover, evidence indicates that ketamine may precipitate mood elevation in susceptible individuals (e.g. with bipolar disorder); however, the available clinical data suggest that this risk is low. In a recent scoping review of ketamine and esketamine for bipolar depression, including 10 clinical studies, Jawad et al. (29) reported that ketamine treatment was generally well tolerated and associated with only a minimal risk of manic/hypomanic switching. In our study, all participants met criteria for unipolar post-stroke depression, and patients with a history of bipolar disorder or prior manic/hypomanic episodes were excluded. During the ketamine treatment course and follow-up, patients were clinically monitored for emergent manic or hypomanic symptoms, and no manic/hypomanic switch was observed in our sample.

The main limitation of this report is its’ non-generalizability as it refers to the cases described. Moreover, there is no evidence for causality assessment. The two cases reported shall be interpreted as straightforward observations. This study concentrates explicitly on TRD in the course of both MDD and bipolar depression, with a proportion of the patients having physical comorbidities and concomitant medications. The safety and tolerability results require further investigation with larger samples and a longer study duration. While, of course, specific safety findings are applicable to TRD subjects showing a clinical response, at the current time, not all findings are displayed due to sample size considerations. Future more extensive studies, therefore, need to be mindful of this. Furthermore, our study had a short follow-up duration, around 12 months. The strengths of the current study are in the representation of the ecological clinical sample: they stand for the comorbidities and disease stages not represented within the regulatory trial, with a chronic/refractory course that may fall into a different entity. Thus, it provides a future study design on whether ketamine is useful and safe enough to be an accepted form of treatment as an acute treatment option in TRD. Further investigation is necessary to perform larger, more rigorous RCT designs.




6 Conclusion

The two cases described contribute to the literature on the ketamine favorable safety and tolerability in mood disorders. To our best knowledge it is the first report on ketamine use in PSD, that may contribute to the future study design and data interpretation. Above all, as the course of PSD is characterized by the delayed onset and poor long-term prognosis with currently available SoC, any safe and conclusive observation that may benefit patients’ well-being is of prime importance.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Bioethics Committee for Scientific Research, Medical University of Gdańsk. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article. Written informed consent was obtained from the participant/patient(s) for the publication of this case report.





Author contributions

AW: Conceptualization, Formal Analysis, Methodology, Writing – original draft, Writing – review & editing. JSł: Conceptualization, Formal Analysis, Investigation, Writing – original draft. JSz: Conceptualization, Formal Analysis, Investigation, Writing – original draft. DM: Formal Analysis, Writing – review & editing. WC: Funding acquisition, Resources, Supervision, Validation, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This work was supported by the Medical University of Gdańsk, Poland, Grant No. ST: 01-10025/0008245/01/221/221/0/2025.




Acknowledgments

Manuscript preparation was supported during The Harvard Medical School’s Polish Clinical Scholars Research Training Program. Program participation was facilitated by Medical Research Agency.





Conflict of interest

AW has received research support from Actavis, Eli Lilly, Minerva Neurosciences, Sunovion Pharmaceuticals, KCR, Janssen, Otsuka, Apodemus, Cortexyme, MSD, Novartis, Ketabon HMNC Brain Health and Acadia. JSł has received research support from Actavis, Eli Lilly, Minerva Neurosciences, Sunovion Pharmaceuticals, KCR, Janssen, Otsuka, Apodemus, Cortexyme, MSD, Novartis, Ketabon HMNC Brain Health and Acadia. JSz has received research support from Actavis, Eli Lilly, Minerva Neurosciences, Sunovion Pharmaceuticals, KCR, Janssen, Otsuka, Apodemus, Cortexyme, MSD, Novartis, Ketabon HMNC Brain Health and Acadia. WC has received research support from: Acadia, Alkermes, Allergan, Angelini, Auspex Pharmaceuticals, Beckley Psytech, BMS, Celon, Cephalon, Cortexyme, Ferrier, Forest Laboratories, GedeonRichter, GH Research, GWPharmaceuticals, HMNC Brain Health, IntraCellular Therapies, Janssen, KCR, Lilly, Lundbeck, Minerva, MSD, NIH, Novartis, Orion, Otsuka, Sanofi, Servier. Honoraria: Adamed, Angelini, AstraZeneca, BMS, Celon, GSK, Janssen, KRKA, Lekam, Lundbeck, Minerva, NeuroCog, Novartis, Orion, Pfizer, Polfa Tarchomin, Sanofi, Servier, Zentiva. Advisory boards: Angelini, Celon terminated, Douglas Pharmaceuticals, GH Research, Janssen, MSD, Novartis, Sanofi.

The remaining author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 Berman RM, Cappiello A, Anand A, Oren DA, Heninger GR, Charney DS, et al. Antidepressant effects of ketamine in depressed patients. Biol Psychiatry. (2000) 47:351–4. doi: 10.1016/S0006-3223(99)00230-9


	 Daly EJ, Trivedi MH, Janik A, Li H, Zhang Y, Li X, et al. Efficacy of esketamine nasal spray plus oral antidepressant treatment for relapse prevention in patients with treatment-resistant depression: a randomized clinical trial. JAMA Psychiatry. (2019) 76:893–903. doi: 10.1001/jamapsychiatry.2019.1189


	 Jelen LA, McShane R, Young AH. Guidelines for ketamine use in clinical psychiatry practice. BJPsych Open. (2024) 10:e62. doi: 10.1192/bjo.2024.62


	 Katan M, Luft A. Global burden of stroke. Semin Neurol. (2018) 38:208–11. doi: 10.1055/s-0038-1649503


	 Lavu VK, Mohamed RA, Huang R, Potla S, Bhalla S, Al Qabandi Y, et al. Evaluation and treatment of depression in stroke patients: a systematic review. Cureus. (2022) 14:e28137. doi: 10.7759/cureus.28137


	 López-Espuela F, Roncero-Martín R, Canal-Macías ML, Moran JM, Vera V, Gomez-Luque A, et al. Depressed mood after stroke: predictive factors at six months follow-up. Int J Environ Res Public Health. (2020) 17:9542. doi: 10.3390/ijerph17249542


	 McAllister-Williams RH, Arango C, Blier P, Demyttenaere K, Falkai P, Gorwood P, et al. The identification, assessment and management of difficult-to-treat depression: an international consensus statement. J Affect Disord. (2020) 267:264–82. doi: 10.1016/j.jad.2020.02.023


	 Medeiros GC, Roy D, Kontos N, Beach SR. Post-stroke depression: a 2020 updated review. Gen Hosp Psychiatry. (2020) 66:70–80. doi: 10.1016/j.genhosppsych.2020.06.011


	 Papp M, Cubala WJ, Swiecicki L, Newman-Tancredi A, Willner P. Perspectives for therapy of treatment-resistant depression. Br J Pharmacol. (2022) 179:4181–200. doi: 10.1111/bph.15596


	 Schoevers RA, Chaves TV, Balukova SM, Rot MA, Kortekaas R. Oral ketamine for the treatment of pain and treatment-resistant depression. Br J Psychiatry. (2016) 208:108–13. doi: 10.1192/bjp.bp.115.165498


	 Smith-Apeldoorn SY, Veraart JK, Spijker J, Kamphuis J, Schoevers RA. Maintenance ketamine treatment for depression: a systematic review of efficacy, safety, and tolerability. Lancet Psychiatry. (2022) 9:907–21. doi: 10.1016/S2215-0366(22)00317-0


	 Szarmach J, Cubała WJ, Włodarczyk A, Gałuszko-Węgielnik M. Somatic comorbidities and cardiovascular safety in ketamine use for treatment-resistant depression. Med (Kaunas). (2021) 57:274. doi: 10.3390/medicina57030274


	 Thambirajah N, Senanayake S, Gooneratne K, Suraweera C, Ranasinghe L, Kumbukage M. Post-stroke depression: prevalence, associated factors, and relationship to disability in a tertiary care center in Sri Lanka. J Neurosci Rural Pract. (2022) 13:73–9. doi: 10.1055/s-0041-1741504


	 Witkin JM, Martin AE, Golani LK, Xu NZ, Smith JL. Rapid-acting antidepressants. Adv Pharmacol. (2019) 86:47–96. doi: 10.1016/bs.apha.2019.03.002


	 Werner C, Reeker W, Engelhard K, Lu H, Kochs E. Ketamine racemate and S-(+)-ketamine: cerebrovascular effects and neuroprotection following focal ischaemia. Anaesthesist. (1997) 46:S55–60. doi: 10.1007/pl00002466


	 European Medicines Agency (EMA). Clinical investigation of medicinal products in the treatment of depression – scientific guideline (2018). Available online at: https://www.ema.europa.eu/en/documents/scientific-guideline/clinical-investigation-medicinal-products-treatment-depression_en.pdf (Accessed September 15, 2024).


	 U.S. Food and Drug Administration (FDA). Major depressive disorder: developing drugs for treatment. Guidance for industry (2018). Available online at: https://www.fda.gov/media/113988/download (Accessed September 15, 2024).


	 European Medicines Agency (EMA). Glossary term: adverse event . Available online at: https://www.ema.europa.eu/en/glossary-terms/adverse-event (Accessed September 16, 2025).


	 European Medicines Agency (EMA). Glossary term: serious adverse reaction . Available online at: https://www.ema.europa.eu/en/glossary-terms/serious-adverse-reaction (Accessed September 16, 2025).


	 Levada OA, Troyan AS. Poststroke depression biomarkers: A narrative review. Front Neurol. (2018) 9:577. doi: 10.3389/fneur.2018.00577


	 Gao H, Sai Y, Shang R, Zhong X, Kong L, Liu J, et al. Post stroke depression: pathogenesis and molecular mechanisms of natural product-based interventions. Front Pharmacol. (2025) 16:1595160. doi: 10.3389/fphar.2025.1595160


	 Lullau APM, Haga EMW, Ronold EH, Dwyer GE. Antidepressant mechanisms of ketamine: a review of actions with relevance to treatment-resistance and neuroprogression. Front Neurosci. (2023) 17:1223145. doi: 10.3389/fnins.2023.1223145


	 Włodarczyk A, Cubała WJ, Gałuszko-Węgielnik M, Szarmach J. Dissociative symptoms with intravenous ketamine in treatment-resistant depression: exploratory observational study. Med (Baltimore). (2021) 100:e26769. doi: 10.1097/MD.0000000000026769


	 Włodarczyk A, Cubała WJ, Gałuszko-Węgielnik M, Szarmach J. Central nervous system-related safety and tolerability of add-on ketamine to antidepressant medication in treatment-resistant depression: focus on the unique safety profile of bipolar depression. Ther Adv Psychopharmacol. (2021) 11:20451253211011021. doi: 10.1177/20451253211011021


	 Woranush W, Moskopp ML, Sedghi A, Stuckart I, Noll T, Barlinn K, et al. Preventive approaches for post-stroke depression: where do we stand? A systematic review. Neuropsychiatr Dis Treat. (2021) 17:3359–77. doi: 10.2147/NDT.S337865


	 Comai S, De Martin S, Mattarei A, Guidetti C, Pappagallo M, Folli F, et al. N-methyl-D-aspartate receptors and depression: linking psychopharmacology, pathology and physiology in a unifying hypothesis for the epigenetic code of neural plasticity. Pharmaceuticals. (2024) 17:1618. doi: 10.3390/ph17121618


	 Zhan Q, Kong F. Mechanisms associated with post-stroke depression and pharmacologic therapy. Front Neurol. (2023) 14:1274709. doi: 10.3389/fneur.2023.1274709


	 Zimmerman M, Holst CG, Clark HL, Multach M, Walsh E, Rosenstein LK, et al. The psychiatric inclusion and exclusion criteria in placebo-controlled monotherapy trials of bipolar depression: an analysis of studies of the past 20 years. CNS Drugs. (2016) 30:1209–18. doi: 10.1007/s40263-016-0381-0


	 Jawad MY, Qasim S, Ni M, Guo Z, Di Vincenzo JD, d’Andrea G, et al. The role of ketamine in the treatment of bipolar depression: A scoping review. Brain Sci. (2023) 13:909. doi: 10.3390/brainsci13060909







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Włodarczyk, Słupski, Szarmach, Milewska and Cubała. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt.2025.1680687_cover.jpg
& frontiers | Frontiers in Psychiatry

Ketamine in post-stroke depression: a
report of 2 cases





OEBPS/Images/crossmark.jpg
©

2

i

|





