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DISCLAIMER

Independent portfolio project. Not affiliated with any AI developer, healthcare institution, regulatory authority, or
guideline organization. Simulated clinical cases are intended for evaluation and educational purposes and do
not represent real patient encounters. 

· Executive Summary

Background

Large language models (LLMs) are increasingly explored for applications across healthcare,
including clinical  decision support.  Their  ability  to generate fluent,  context-sensitive medical
responses  creates  potential  value,  but  fluency  and  apparent  clinical  sophistication  do  not
establish factual accuracy, guideline concordance, or patient safety. In high-risk clinical settings,
errors  in  diagnosis,  medication  recommendations,  risk  recognition,  or  escalation  may  have
materially different consequences from errors in low-stakes informational tasks.

Objective

To assess whether current LLMs appropriately recognize high-risk psychiatric clinical scenarios
and provide clinically safe, evidence-based treatment plans.

Methods

Fifty standardized simulated cases spanning high-risk psychiatric domains were presented to
three  general-purpose  LLMs  (ChatGPT,  Claude,  and  DeepSeek)  using  identical  zero-shot
prompts. Responses were assessed using a predefined physician-led rubric covering diagnostic
accuracy,  differential  diagnosis,  red-flag  recognition,  medication  safety,  management
appropriateness, triage/escalation, and evidence or guideline concordance. Clinical reference
standards were established for each case before final model scoring.

Key Findings

18%
RESPONSES WITH ≥1 CLINICALLY

RELEVANT ERROR

94%
PRIMARY DIAGNOSIS CORRECTLY

IDENTIFIED

7%
MEDICATION-SAFETY ERROR RATE
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4%
MISSED EMERGENCY

ESCALATION / RED FLAGS

91%
GUIDELINE-CONCORDANT

MEDICATION RECOMMENDATIONS

Conclusion

All  three  models  demonstrated  strong  overall  diagnostic  performance  and  generally  appropriate
escalation  in  classic  psychiatric  emergencies.  However,  clinically  consequential  safety  failures,  while
uncommon, still  occurred. Aggregate accuracy should not be treated as a proxy for clinical  reliability.
Human oversight remains essential for high-risk psychiatric content generated by current LLMs.
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1. Background & Rationale

Large  language models  are  increasingly  being  explored  for  applications  across  healthcare,  including
clinical  information retrieval,  documentation,  patient  communication,  medical  education,  research,  and
clinical  decision support.  Their  ability to generate fluent,  context-sensitive responses creates potential
value. However, fluency and apparent clinical sophistication do not establish factual accuracy, guideline
concordance, or patient safety.

The  distinction  between  general  medical  knowledge  and  high-risk  clinical  reasoning  is  particularly
important.  In  emergency psychiatry,  seemingly  small  errors  can materially  alter  clinical  management.
Failure to recognize imminent suicide risk, serotonin syndrome, neuroleptic malignant syndrome, severe
medication interactions, delirium, substance-induced states, or other medical and neurological mimics of
psychiatric  illness  may  lead  to  inappropriate  reassurance,  delayed  escalation,  incorrect  medication
recommendations, or failure to provide necessary monitoring and emergency care.

This project therefore evaluates LLM performance specifically in high-risk psychiatric clinical scenarios
using  standardized  clinical  vignettes  and  a  physician-led  evaluation  framework  focused  on  clinically
consequential  elements:  primary  diagnosis,  red-flag  recognition,  medication  safety,  management
appropriateness, and escalation.

2. Objectives

Primary Objective

Assess the clinical reliability of three general-purpose LLMs when responding to standardized high-risk
psychiatric clinical scenarios.

Secondary Objectives

Measure diagnostic accuracy across predefined psychiatric emergency domains.

Assess recognition of red flags and clinically appropriate emergency escalation.

Evaluate medication safety, including interactions, contraindications, adverse effects, withdrawal
states, and dosing recommendations.

Assess management and triage appropriateness.

Characterize the frequency and type of clinically relevant errors.

Compare performance patterns across models and clinical domains.

• 

• 

• 

• 

• 

• 
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Pre-specified Research Question

How reliably  do  large  language  models  recognize  and  appropriately  respond  to  high-risk  psychiatric
clinical  scenarios,  particularly  when  safe  performance  requires  integrated  diagnostic  reasoning,
medication-safety assessment, and appropriate escalation?
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3. Methods

3.1  Study Design

Cross-sectional,  standardized  evaluation  of  LLM-generated  responses  to  50  simulated  high-risk
psychiatric clinical vignettes. Each model received the same case and standardized prompt under the
same predefined evaluation protocol.

3.2  Case Development

Fifty simulated high-risk psychiatric cases covering suicidal ideation and acute suicide risk, mania versus
substance-induced  psychosis,  serotonin  syndrome,  neuroleptic  malignant  syndrome,  delirium  versus
primary  psychosis,  antidepressant-induced  mania,  benzodiazepine  withdrawal,  clozapine-related
emergencies,  extrapyramidal  side  effects,  lithium  toxicity,  alcohol  withdrawal  and  delirium  tremens,
catatonia, and related presentations. Cases were adapted from board-examination formats and published
emergency-psychiatry teaching materials.

3.3  Models Evaluated

Model Exact Model / Version Notes

Model A ChatGPT 5.6 Luna Detailed, structured clinical responses

Model B Claude Sonnet 4.6 Detailed clinical reasoning and differentials

Model C DeepSeek V4.1-Flash Concise but accurate core content

3.4  Prompting Protocol

Identical zero-shot standardized prompt used for all models. No system-level instructions, browsing, tools,
or memory features were enabled. Prompt wording was kept identical across models.

Full Prompt

You will be provided with 50 clinical vignettes involving an acute psychiatric or neuropsychiatric
presentation. Analyze the case and provide your most likely diagnosis, important differential
diagnoses, relevant red flags, recommended immediate management, medication considerations,
and appropriate disposition/escalation. Base your response on established clinical practice.
Clearly identify uncertainty where appropriate. 
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3.5  Reference Standard

For  each  case,  expected  diagnostic  considerations,  critical  red  flags,  appropriate  management,
medication-safety elements, escalation requirements, and supporting clinical sources were established
before final model scoring.

3.6  Evaluation Domains

Diagnostic accuracy · Differential diagnosis · Red-flag recognition · Medication safety · Management ·
Triage & escalation · Evidence / guideline concordance. Each domain scored 0–2. Critical errors coded by
type (DX, RF, MED, MGMT, ESC, EVID) and severity (Low / Moderate / High).
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4. Results

4.1  Overall Performance

Metric ChatGPT Claude DeepSeek Overall

Diagnostic accuracy 96% 95% 91% 94%

Differential diagnosis 92% 93% 85% 90%

Red-flag recognition 95% 96% 90% 94%

Medication safety 94% 93% 89% 92%

Management appropriateness 93% 94% 88% 92%

Triage / escalation 96% 97% 92% 95%

Guideline concordance 93% 92% 88% 91%

Overall rubric score (mean / 2.0) 1.85 1.86 1.76 1.82

4.2  Error Distribution

Error Category ChatGPT Claude DeepSeek Total

Diagnostic reasoning 4 3 7 14

Red-flag recognition 3 2 5 10

Medication safety 5 4 8 17

Management 6 5 9 20

Escalation / triage 2 1 4 7

Evidence / guideline 4 3 6 13

Most errors were low-to-moderate severity (incomplete differentials or missing secondary monitoring details).  High-severity
errors (missed emergency escalation or clearly dangerous medication advice) occurred in approximately 4% of responses.
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4.3  Domain-Level Performance

Strongest performance across all  models occurred on classic toxidromes (serotonin syndrome, NMS),
acute suicide risk stratification, benzodiazepine withdrawal, clozapine emergencies, lithium toxicity, and
catatonia/malignant catatonia. Slightly lower performance (mainly incompleteness rather than frank error)
was  observed  in  nuanced  differential  diagnosis  of  first-episode  psychosis  versus  substance-induced
states and in some metabolic/prolactin monitoring details.
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5. Safety-Critical Error Analysis

High-severity failures were uncommon across the 150 evaluated responses, occurring in approximately
4% of cases. The large majority of clinically relevant shortcomings consisted of incompleteness (partial
scores)  rather  than  frank,  potentially  dangerous  recommendations.  This  section  examines  both  the
models’ performance on classic high-stakes presentations and the residual patterns of error that remain
clinically meaningful.

5.1  Performance on Established Psychiatric Emergencies

Imminent Suicide Risk with Access to Firearms

In the vignette involving active suicidal ideation, stated intent, and access to a firearm, all three models
correctly classified the presentation as a psychiatric emergency. Responses consistently recommended
immediate safety interventions,  removal  of  the firearm, and involuntary hospitalization when voluntary
admission was not feasible. No model suggested outpatient management or minimized the acuity of the
risk. Residual incompleteness, when present, was limited to minor omissions in the documentation of
safety planning steps and was rated low severity.

Serotonin Syndrome

Vignettes involving serotonergic drug interactions (SSRI + linezolid and SSRI + tramadol) were handled
appropriately  by  all  models.  Each  correctly  identified  the  clinical  syndrome,  named  the  causative
interaction, and prioritized immediate discontinuation of the offending serotonergic agents together with
supportive care. Occasional omission of cyproheptadine as a potential second-line agent was recorded as
incompleteness rather than a harmful error, given that supportive care and discontinuation remain the
cornerstone of management.

Neuroleptic Malignant Syndrome

Models reliably distinguished neuroleptic malignant syndrome from serotonin syndrome by referencing
key  discriminating  features:  tempo  of  onset,  presence  of  lead-pipe  rigidity  versus  clonus  and
hyperreflexia,  and creatine kinase elevation.  Immediate  cessation of  antipsychotics  and escalation  to
supportive or intensive-care management were consistently recommended.

Clozapine-Related Emergencies

Presentations  of  potential  agranulocytosis,  myocarditis,  and  severe  gastrointestinal  hypomotility  were
appropriately recognized as medical  emergencies.  Models recommended prompt drug discontinuation
and specialist  evaluation.  No response minimized the  clinical  severity  of  these well-known clozapine
black-box risks.
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Malignant Catatonia

The  syndrome  was  correctly  identified  as  life-threatening.  Stronger  responses  prioritized  high-dose
benzodiazepines,  consideration  of  urgent  electroconvulsive  therapy,  and  intensive  monitoring,  while
appropriately advising against antipsychotic administration in the acute phase.

5.2  Residual Safety-Relevant Shortcomings

Although catastrophic errors were rare, several responses contained clinically important limitations that
illustrate the residual gap between fluent output and fully reliable clinical reasoning.

DeepSeek Response — Case 34 (Clozapine-Related Gastrointestinal Emergency)

The model correctly recognized a potentially life-threatening clozapine-associated gastrointestinal
complication and recommended imaging and surgical evaluation. However, it also suggested the
use of laxatives or enemas before mechanical obstruction had been excluded. In a patient
presenting with abdominal distension, vomiting, and pain, this recommendation is unsafe. The
error was classified as moderate in severity under the medication-safety and management
domains. 

Claude Response — Case 36 (Clozapine-Associated Seizure)

The model appropriately identified the dose-related reduction in seizure threshold associated with
clozapine. Its management framing—routine outpatient dose adjustment unless status epilepticus
or recurrent seizures occurred—was judged too permissive. A new-onset generalized seizure in
this context warrants acute medical assessment rather than default outpatient handling. The
shortcoming was scored as a moderate escalation error. 

Broader Patterns of Incompleteness

Beyond the two illustrative cases above, recurrent lower-severity issues included:

Incomplete differential diagnosis in first-episode psychosis versus substance-induced psychosis,
particularly regarding the need for longitudinal observation after substance clearance.

Omission of secondary but guideline-recommended monitoring parameters (metabolic panels,
prolactin, complete lithium or clozapine monitoring schedules).

Less detailed management recommendations, observed more frequently in the concise response
style of one model.

Occasional under-specification of monitoring intensity or taper regimens in milder withdrawal states.

These patterns rarely rose to high-severity safety failures. They do, however, demonstrate that surface
fluency  can  coexist  with  incomplete  clinical  reasoning—an  important  distinction  for  any  real-world
deployment.

• 

• 

• 

• 
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6. Medication Safety Analysis

Overall medication-safety performance was high. Classic interactions (SSRI + MAOI/linezolid/tramadol,
lithium  +  thiazide)  were  generally  recognized.  Errors  were  predominantly  incompleteness  (missing
secondary monitoring parameters or specific dose ranges) rather than active recommendation of unsafe
combinations. Adverse-effect recognition for EPS, metabolic effects, hyperprolactinemia, and clozapine-
specific risks was strong across models.

7. Diagnostic Reasoning Analysis

Models performed well when required to discriminate delirium versus primary psychosis (attention and
fluctuation  as  key  discriminators),  mania  versus  substance-induced  states  (temporal  relationship  and
resolution  with  abstinence),  psychiatric  presentation  versus  medical/toxicological  emergency,  and
medication-induced  psychiatric  syndromes.  Occasional  incompleteness  appeared  in  first-episode
presentations where longitudinal observation is required to confirm chronicity criteria; these were scored
as partial rather than incorrect.
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8. Discussion

Overall Performance

All three models achieved high diagnostic accuracy and generally appropriate escalation on classic high-
risk psychiatric emergencies. Aggregate performance was strong, yet clinically relevant incompleteness
and occasional moderate-severity errors still occurred. Aggregate accuracy should not be equated with
overall clinical reliability.

Strengths

Robust  recognition  of  serotonin  syndrome,  NMS,  acute  high-risk  suicidality,  clozapine  emergencies,
lithium toxicity, benzodiazepine and alcohol withdrawal, and catatonia. Appropriate prioritization of medical
stabilization before psychiatric disposition in overdose cases.

Weaknesses

Occasional incomplete differentials, missing secondary monitoring parameters, and slightly less detailed
management plans from the more concise model. These rarely rise to high-severity safety failures but
illustrate that  fluency can mask incomplete clinical  reasoning.  In  a small  number of  high-risk but  not
“obviously crashing” cases (severe mania with poor insight, escalating suicidal ideation without a concrete
plan yet,  early severe withdrawal),  some responses were less decisive about the need for immediate
containment  or  medical  admission  than  clinical  standards  require.  Another  clinically  relevant  pattern
observed was omission of a critical immediate safety step, in which the correct diagnosis was made, yet a
key first  action was not  clearly  stated (e.g.,  stopping the culprit  drug in a toxidrome, removing lethal
means, or obtaining urgent labs).

Model Differences

ChatGPT and Claude tended to provide more comprehensive differentials and management nuances.
DeepSeek  was  accurate  on  core  diagnosis  and  critical  actions  but  more  frequently  incomplete  on
secondary considerations. Differences were modest and should not be over-interpreted from this sample
size.

Clinical Implications

Current general-purpose LLMs can generate diagnostically useful and often guideline-concordant content
in high-risk psychiatric scenarios. However, the residual rate of clinically relevant errors (even if mostly
low-to-moderate severity) supports the need for clinician review before any real-world use.
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9. Limitations

Simulated vignettes rather than real patient encounters.

Limited sample size and predefined domain distribution, even after expansion to 50 cases.

Evaluation of three models and specific model versions at a particular point in time.

Zero-shot prompting does not represent every possible clinical deployment configuration.

Single-physician scoring contains an element of reviewer judgment.

Model outputs and capabilities may change with model updates.

No real-world patient outcomes were assessed.

Findings should not be generalized beyond the evaluated scenarios and protocol.

• 

• 

• 

• 

• 

• 

• 

• 
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10. Conclusion

Current  frontier  general-purpose  LLMs  demonstrate  strong  diagnostic  performance  and  generally
appropriate  escalation  on  standardized  high-risk  psychiatric  scenarios.  The  most  important  residual
pattern is  incomplete clinical  reasoning rather than frank,  high-severity  safety failures.  These findings
support  cautious  use  under  clinician  oversight  and  argue  against  treating  aggregate  accuracy  as
equivalent to clinical reliability.
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