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Catatonia

• Catatonia is a “motor dysregulation syndrome [in which] 
patients [are] unable to move normally despite full physical 
capacity.”

Fink 2009



Catatonia: DSM-5-TR

• Catalepsy
• Waxy flexibility
• Agitation
• Stupor
• Mutism
• Negativism

• Posturing
• Mannerisms
• Stereotypies
• Grimacing
• Echolalia
• Echopraxia

Clinical picture is dominated by 3 or more:

APA 2022
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Catatonia: ICD-11

• Catalepsy
• Waxy flexibility
• Agitation
• Stupor
• Mutism
• Negativism

• Posturing
• Mannerisms
• Stereotypies
• Grimacing
• Echolalia
• Echopraxia

Clinical picture is dominated by 3 or more:

WHO 2022

Additional:
• Staring
• Ambitendency
• Rigidity
• Verbigeration

• Posturing
• Mannerisms
• Stereotypies
• Grimacing
• Echolalia
• Echopraxia



Catatonia: Prevalence

• Highly variable:
• 7.8-9.0% prevalence rate in psychiatric inpatients
• 1.6-5.5% of all patients seen on psychiatry consultation service
• 0.05% among overall hospitalizations → 13,630 hospitalizations per 

year

Grover 2015, Carroll 1994, Jaimes-Albornoz 2013,
Fricchione 2008, Luccarelli 2022



Pathophysiology of Catatonia

• Disruption in cortico-striato-thalamo-cortical tracts, leading to 
relative hypodopaminergia.
• Dorsolateral prefrontal and anterior cingulate / medial orbitofrontal → 

akinetic mutism, dysautonomia
• Lateral orbitofrontal → imitative and repetitive behaviors
• Supplementary motor / motor / posterior parietal → rigidity, initiation 

and termination of movement
• Hyperactivity of the supplementary motor area and 

presupplementary motor area → motor control, initiation and 
inhibition of movement

• Alterations in brainstem structures

Fricchione 2008, Wilson 2025, Walther 2019, Fritze 2020



Pathophysiology of Catatonia

• GABA and serotonin may be involved
• The dopaminergic projections in the brain are modulated by GABA-

ergic and serotonergic neurons.
• Benzodiazepines (GABA-A agonists) are helpful
• GABA-B agonists (baclofen) are harmful and can induce catatonia
• Serotonergic medications also may induce catatonic symptoms.

• Glutamate may also play a role
• Anti-NMDA receptor encephalitis can cause catatonia.
• NMDA receptor antagonists have been used as treatments in some 

cases.
• Interaction model of catatonia

Mann 1986, Rogers 2019, Toledo 2026



Diagnosing Catatonia

• Catalepsy
• Waxy flexibility
• Stupor
• Agitation
• Mutism
• Negativism

• Posturing
• Mannerisms
• Stereotypies
• Grimacing
• Echolalia
• Echopraxia

Clinical picture is dominated by 3 or more:

APA 2022



Bush-Francis Rating Scale

• Excitement
• Immobility/stupor
• Combativeness
• Autonomic Abnormality
• Impulsivity
• Mutism
• Staring
• Posturing/catalepsy
• Grimacing
• Echopraxia/echolalia
• Stereotypy
• Mannerisms

• Verbigeration
• Rigidity
• Negativism
• Waxy flexibility
• Withdrawal
• Automatic Obedience
• Mitgehen
• Gegenhalten
• Ambitendency
• Grasp Reflex
• Perseveration

Bush 1996



Evaluating Catatonic Patients

• Observe patient while trying to engage in conversation.
• Scratch your head in an exaggerated manner.
• Examine the patient’s arms for cogwheeling.  Move the arms 

with alternating lighter and heavier force.
• Move patient’s arm into different positions and observe 

whether they remain in position.
• Ask the patient to extend his/her arms.  Place one finger 

beneath each hand and try to raise it slowly after stating, “Do 
not let me raise your arms.”



Evaluating Patients for Catatonia

• Extend your hand and state, “Do not shake my hand.”
• Reach into your pocket and state, “Stick out your tongue.  I 

want to stick a pin in it.”
• Check for grasp reflex.
• Check the chart for reports from prior 24 hours.  Check for PO 

intake, VS, and incident.
• Observe the patient indirectly daily to observe for other 

catatonic symptoms.



Potential Causes of Catatonia
• DSM-5-TR

• Catatonia associated with 
another mental disorder 
(specifier)

• Catatonic disorder due to 
another medical condition

• Unspecified catatonia

• ICD-11
• Catatonia associated with 

another mental disorder
• Catatonia induced by 

psychoactive substances, 
including medications

• Secondary catatonia (due to a 
medical condition)

APA 2022, Reed 2019



Potential Causes of Catatonia
• Medical Illness

• Seizures
• CNS structural damage
• Encephalitis (e.g., anti-NMDA) or other 

CNS infection
• SLE with or without cerebritis
• Disulfiram
• Phencyclidine
• Neuroleptic exposure
• Corticosteroid exposure
• Porphyria
• Post-partum state
• Iron deficiency

• Psychiatric Illness
• MDD
• Bipolar Disorder
• Psychotic disorders
• Autism spectrum disorders

Dawood 2022, Luccarelli 2022, Vaquerizo-
Serrano 2022, Rogers 2023b

Carroll 1994, Denysenko 2015, Mulder 2021, 
Vazquez-Guevara 2021, Amouri 2021



Workup for Catatonia

• Complete Blood Count, Comprehensive Metabolic Panel
• Creatine Kinase (to look for rhabdomyolysis)
• Iron studies
• Toxicology screens
• Other bloodwork as indicated

• Cultures
• HIV
• Paraneoplastic panel
• Autoimmune studies

• Consider head CT, brain MRI, and EEG



Subtypes of Catatonia

• DSM-5-TR specifiers:
• Hyperactive
• Hypoactive
• Mixed level of activity

• Malignant Catatonia (aka Lethal Catatonia)
• Characterized by severe muscle rigidity, hyperthermia, and autonomic 

instability
• Delirious Mania
• Neuroleptic Malignant Syndrome
• Serotonin Syndrome

APA 2022, Mann 1986



Management of Catatonia

• Identify the underlying cause.
• Perform full psychiatric evaluation to identify mood or psychotic 

disorders.
• Obtain collateral information about patient’s mood and behavior prior 

to admission.
• Perform medical workup, especially for those with other symptoms of 

medical illness.
• Frequent vital signs
• Supportive care
• Remove possible culprit medications
• Initiate treatment with medications or ECT



Treatment of Catatonia:
Benzodiazepines

• Intravenous lorazepam is greatly preferred
• Quick onset of action
• Despite a shorter half-life than other benzos, effective clinical activity may 

be longer because tissue distribution is less rapid and extensive
• Also demonstrates a higher binding affinity for GABAA receptor

• Initial dose of 2mg
• Follow-up dose based on response and sliding scale of suspicion

• If established efficacy or diagnosis certain, continue with standing regimen
• 8-24mg/day is typical
• Taper very slowly after improvement

• Overall efficacy of benzodiazepines for catatonia
• Response rate: 77%
• Remission rate: 55%

Denysenko 2015, Bot 2026



Treatment of Catatonia: ECT

• Effective in 85-90% of cases; 60% of cases that fail 
medication

• Should be considered for failure to respond to lorazepam in 
48-72 hours, malignant symptoms, excited subtype

• Maintenance ECT often required 



Treatment of Catatonia:
Alternatives

• NMDA receptor antagonists
• Amantadine (18 cases)

• May also have dopamine agonist activity
• Start at 100mg daily
• Titrate by 100mg every 3-4 days to maximum of 400mg in 2-3 divided doses

• Memantine (9 cases)
• Start at 5mg bid
• Increase to 10mg bid if ineffective

• Antiepileptic medications
• Carbamazepine (7 cases) → 100-1000mg daily
• Valproic acid (5 cases) → 600-4000mg daily
• Topiramate (4 cases) → 200mg daily

Beach 2015 



Treatment of Catatonia:
Alternatives

• Antipsychotic medications
• Hypothesized to work through 5-HT1A agonism and 5-HT2A antagonism, which 

may lead to increased dopamine in the prefrontal cortex.
• Aripiprazole (9 cases) → 3-30mg daily
• Clozapine (9 cases) → 150-300mg daily
• Olanzapine (7 cases) → 2.5-20mg daily
• Risperidone (2 cases) → 0.5-8mg daily
• Ziprasidone (2 cases) → 40-160mg daily

• rTMS
• Has been utilized in several case reports.

• Bromocriptine
• Dopamine agonist; utilized in case reports

Beach 2015, Hansbauer 2020, Licht 2022, Sarmiento 2025 



Treatment Algorithm
Intravenous lorazepam
(initial test dose, then 6-8mg daily)

Electroconvulsive therapy
(at least 6 treatments)

Glutamate (NMDA) antagonist
(amantadine or memantine)

Anti-epileptic, dopamine agonist, levodopa
(carbamazepine, valproic acid, stimulant)

Atypical antipsychotic
(aripiprazole, olanzapine, clozapine)

Beach 2015, Rogers 2023



Neuroleptic Malignant Syndrome

• No DSM diagnostic criteria
• Expert panel criteria:

• Exposure to dopamine antagonist (or removal of dopamine agonist) 
within past 72 hours

• Hyperthermia
• Rigidity
• Mental status alteration
• CK elevation (>4 times upper limit of normal)
• Autonomic instability
• Hypermetabolism
• Exclusion of other medical or substance-induced causes

Guerra 2011



NMS: Complications
and Treatment

• Complications
• Rhabdomyolysis
• Seizures
• Respiratory failure
• Acute kidney injury
• Sepsis
• Acute MI
• Acute liver failure
• Pulmonary embolism

• Mortality rate 5.6%
• Treatment

• Remove offending agent
• Similar treatment to catatonia
• Can potentially add dantrolene, bromocriptine, or amantadine.

Modi 2015



Serotonin Syndrome (SS)

• Sometimes considered a subtype of malignant catatonia
• Symptoms:

• Spontaneous clonus
• Inducible clonus AND agitation or diaphoresis
• Ocular clonus AND agitation or diaphoresis
• Tremor AND hyperreflexia
• Hypertonia AND hyperthermia AND ocular clonus or inducible clonus

• Classically induced by combination of MAOI with serotonergic medication
• Now more commonly seen with polypharmacy or overdose
• Clues to Serotonin Syndrome

• Look for it in patients with antidepressant overdose
• Look for it in any patient on >4 psychiatric medications
• Consider it in all catatonic patients

Dunkley 2003, Mikkelsen 2023



Treatment of Serotonin Syndrome

• Supportive treatment and wash-out is usually all that is needed
• May use benzodiazepines to manage agitation or if catatonic 

symptoms are present
• Short-acting antihypertensives

• If this is not working, can consider cyproheptadine (5-HT1A and 
5-HT2A antagonist)



Thank you!

• Questions?



References
• American Psychiatric Association. Diagnostic and statistical manual of mental disorders : DSM-5-TR. Fifth edition, text revision. ed. 

American Psychiatric Association Publishing; 2022:lxix, 1050 pages.

• Amouri J, Andrews PS, Heckers S, Ely EW, Wilson JE. A Case of Concurrent Delirium and Catatonia in a Woman With 
Coronavirus Disease 2019. J Acad Consult Liaison Psychiatry 2021;62(1):109-114. (In eng). DOI: 
10.1016/j.psym.2020.09.002.

• Beach SR, Gomez-Bernal F, Huffman JC, Fricchione GL. Alternative treatment strategies for catatonia: A systematic review. 
Gen Hosp Psychiatry. 2017;48:1-19.

• Bot L, Schotsman B, Oostra E, Hoogendoorn AW, Storosum BWC, Planting CHM, Heller HM, van der Vlugt JJB, van Mill JG, 
Smarius L, Oudijn MS, van Noorden MS, Lange SMM, van der Werf YD, van Exel E. The Effect of Benzodiazepines on 
Catatonia: A Systematic Review and Meta-Analysis. Acta Psychiatr Scand. Aug 2026;154(2):99-115.

• Bush, G., et al.  Catatonia. I. Rating scale and standardized examination.  Acta Psychiatr Scand 1996; 93: 129-136.

• Carroll BT, et al. Catatonia due to general medical conditions. J Neuropsychiatry Clin Neurosci 1994; 6:122-33.

• Clinebell K, Azzam PN, Gopalan P, Haskett R. Guidelines for preventing common medical complications of catatonia: case 
report and literature review. J Clin Psychiatry. 2014;75(6):644-651.

• Dawood AS, Dawood A, Dawood S. Catatonia after COVID-19 infection: scoping review. BJPsych Bull. 2022:1-12.

• Denysenko L, et al. Catatonia in medically ill patients: an evidence based monograph for psychosomatic medicine practice.



References
• Dunkley EJ, Isbister GK, Sibbritt D, Dawson AH, Whyte IM. The Hunter Serotonin Toxicity Criteria: simple 

and accurate diagnostic decision rules for serotonin toxicity. QJM. 2003;96(9):635-642.
• Fink M. Catatonia: a syndrome appears, disappears, and is rediscovered. Can J Psychiatry 

2009;54(7):437-45. (In eng).
• Fricchione, F., et al.  Catatonia, Neuroleptic Malignant Syndrome, and Serotonin Syndrome.  In Ed. 

Stern, T.A (2008).  Massachusetts General Hospital Comprehensive Clinical Psychiatry (pp. 761-772).  
Philadelphia, PA, Mosby/Elsevier.

• Fritze S, Thieme CE, Kubera KM, et al. Brainstem alterations contribute to catatonia in schizophrenia 
spectrum disorders. Schizophr Res 2020;224:82-87. (In eng). DOI: 10.1016/j.schres.2020.09.025.

• Grover S, et al. Do patients of delirium have catatonic features? An exploratory study. Psychiatry Clin 
Neurosci 2014; 68(8):644-51.

• Grover S, Chakrabarti S, Ghormode D, Agarwal M, Sharma A, Avasthi A. Catatonia in inpatients 
with psychiatric disorders: A comparison of schizophrenia and mood disorders. Psychiatry Res. 
2015;229(3):919-925.

• Gurrera RJ, et al. An international consensus study of neuroleptic malignant syndrome diagnostic 
criteria using the Delphi method. J Clin Psychiatry 2011; 72(9): 1222-8.

• Hansbauer M, Wagner E, Strube W, Roh A, Padberg F, Keeser D, et al. rTMS and tDCS for the treatment 
of catatonia: A systematic review. Schizophr Res. 2020;222:73-8.



References

• Jaimes-Albornoz W, Serra-Mestres J. Prevalence and clinical correlations of catatonia in older adults 
referred to a liaison psychiatry service in a general hospital. Gen Hosp Psychiatry. 2013;35(5):512-516.

• Licht C, Ruttmann A, Hillemacher T, Richter K. Use of repetitive transcranial magnetic stimulation in the 
treatment of catatonia. J Psychiatry Neurosci. 2022;47(4):E250-E1.

• Luccarelli J, Kalinich M, McCoy TH, Jr., Fernandez-Robles C, Fricchione G, Smith F, et al. The occurrence of 
catatonia diagnosis in acute care hospitals in the United States: A national inpatient sample analysis. Gen Hosp 
Psychiatry. 2022;77:141-6.

• Mann, S.C., et al.  Lethal catatonia.  Am J Psychiatry 1986; 143: 1374-81.

• Mikkelsen N, Damkier P, Pedersen SA. Serotonin syndrome-A focused review. Basic Clin Pharmacol Toxicol. Aug 
2023;133(2):124-129. doi:10.1111/bcpt.13912

• Modi S, Dharaiya D, Schultz L, Varelas P. Neuroleptic Malignant Syndrome: Complications, Outcomes, 
and Mortality. Neurocrit Care. 2016;24(1):97-103.

• Mulder J, Feresiadou A, Fällmar D, et al. Autoimmune Encephalitis Presenting With Malignant Catatonia 
in a 40-Year-Old Male Patient With COVID-19. Am J Psychiatry 2021;178(6):485-489. (In eng). DOI: 
10.1176/appi.ajp.2020.20081236.



References

• Oldham MA, Lee HB. Catatonia vis-a-vis delirium: the significance of recognizing catatonia in altered 
mental status. Gen Hosp Psychiatry. 2015;37(6):554-559.

• Reed GM, First MB, Kogan CS, et al. Innovations and changes in the ICD-11 classification of mental, 
behavioural and neurodevelopmental disorders. World Psychiatry 2019;18(1):3-19. DOI: 
10.1002/wps.20611.

• Rogers, J. P., Pollak, T. A., Blackman, G., & David, A. S. (2019). Catatonia and the immune system: a 
review. Lancet Psychiatry, 6(7), 620-630. doi:10.1016/S2215-0366(19)30190-7.

• Rogers JP, Oldham MA, Fricchione G, et al. Evidence-based consensus guidelines for the management of 
catatonia: Recommendations from the British Association for Psychopharmacology. J Psychopharmacol. Apr 
2023b;37(4):327-369.

• Rogers JP, Pollak TA, Begum N, et al. Catatonia: demographic, clinical and laboratory associations. Psychol Med. 
Apr 2023;53(6):2492-2502.

• Sarmiento B, Gunther M, Cohen-Oram A, Jiang S. Bromocriptine for residual catatonia following neuroleptic 
malignant syndrome: Illustrative case report and systematic review. J Acad Consult Liaison Psychiatry. 2025; 
66: 139-151.

• Solmi M, Pigato GG, Roiter B, et al. Prevalence of Catatonia and Its Moderators in Clinical Samples: 
Results from a Meta-analysis and Meta-regression Analysis. Schizophr Bull. 2018;44(5):1133-1150.

• Tandon R, Heckers S, Bustillo J, et al. Catatonia in DSM-5. Schizophr Res. 2013;150(1):26-30.



References

• Valevski A, et al. Response of catatonia to risperidone: two case reports. Clin Neuropharmacol. 
2001 Jul-Aug;24(4):228-31.

• Vaquerizo-Serrano J, Salazar De Pablo G, Singh J, Santosh P. Catatonia in autism spectrum disorders: A 
systematic review and meta-analysis. Eur Psychiatry. 2021;65(1):e4.

• Vazquez-Guevara D, Badial-Ochoa S, Caceres-Rajo KM, Rodriguez-Leyva I. Catatonic syndrome as 
the presentation of encephalitis in association with COVID-19. BMJ Case Rep 2021;14(6) (In eng). 
DOI: 10.1136/bcr-2020-240550.

• Walther S, Stegmayer K, Wilson JE, Heckers S. Structure and neural mechanisms of catatonia. 
Lancet Psychiatry. 2019;6(7):610-619.

• Wilson JE, Oldham MA, Francis A, et al. Catatonia: American Psychiatric Association resource 
document. J Acad Consult Liaison Psychiatry. 2025; in press.

• World Health Organization. ICD-11: International classification of diseases (11th revision). 2022; 
https://icd.who.int/

https://icd.who.int/

	Slide 1: Catatonia, NMS, and Serotonin Syndrome
	Slide 2: Disclosures
	Slide 3: Overview
	Slide 4: Catatonia
	Slide 5: Catatonia: DSM-5-TR
	Slide 6: Catatonia: ICD-11
	Slide 7: Catatonia: Prevalence
	Slide 8: Pathophysiology of Catatonia
	Slide 9: Pathophysiology of Catatonia
	Slide 10: Diagnosing Catatonia
	Slide 11: Bush-Francis Rating Scale
	Slide 12: Evaluating Catatonic Patients
	Slide 13: Evaluating Patients for Catatonia
	Slide 14: Potential Causes of Catatonia
	Slide 15: Potential Causes of Catatonia
	Slide 16: Workup for Catatonia
	Slide 17: Subtypes of Catatonia
	Slide 18: Management of Catatonia
	Slide 19: Treatment of Catatonia: Benzodiazepines
	Slide 20: Treatment of Catatonia: ECT
	Slide 21: Treatment of Catatonia: Alternatives
	Slide 22: Treatment of Catatonia: Alternatives
	Slide 23: Treatment Algorithm
	Slide 24: Neuroleptic Malignant Syndrome
	Slide 25: NMS: Complications and Treatment
	Slide 26: Serotonin Syndrome (SS)
	Slide 27: Treatment of Serotonin Syndrome
	Slide 28: Thank you!
	Slide 29: References
	Slide 30: References
	Slide 31: References
	Slide 32: References
	Slide 33: References

