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Background Results Discussion
physicians using Al; 20% of physicians consult Al for second opinions. o GPT.5.4 O— 6.9 ]Statisﬁca"y benchmark cases based on real outpatient PCP-to-specialist eConsults,

. - indistinguishable (a = 0.05) '
Performance on knowledge-based benchmarks do not translate to the u | have a patient who is a 25yo healthy woman. 3 days urinary urgency + burning. No fever no flank GPT-55 | —@— 7.3 LLMs made many harmful errors, severely harmful recommendations.
safety of medical recommendations pain no discharge. First time. STl panel 2 days ago neg. Vitals wnl, no CVA tenderness. Next steps? Claude Opus 4.7 —@— 115 Errors of omission are the predominant harm. Most errors were a result of

« Harm is context-specific, hard to quantify, and existing safety evaluations GPT-5 —@— 16 poor recall performance (harms of omission) rather than precision (harms of
rely on overtly dangerous prompts or expert review that does not scale. ® AlModel A ® AlModelB DeepSeek V4 Pro —&— 7 commission), mimicking the literature on human medical errors. The main

* We developed NOHARM (Numerous Options Harm Assessment Of RiSk in Classic uncomplicated cystitis. Confirm with urinalysis with Given the presentation, we should run a comprehensive Claude Sonnet 4.6 e approaCh to Safety ln the broader Al ﬂeld focuses on CommISSK)n harms’ our

. . . . | e e GPT-5.2 — @ 12.7 o . . . . . L .
Medicine), a systematic framework for measuring accuracy and safety in dipstick and microscopy and a urine pregnancy test before workup. Id ordler a ISR, SBC, and » S findings indicate that improving precision (reducing harm of commission) is
o . . . . antibiotics. First-line: nitrofurantoin 100 mg twice daily for 5 and pelvis with contrast to rule out any structural Claude Opus 4.6 @ 12.8 . . .
clinical reasoning performance in diagnosis and management of real days ; TMP-SMX could be considered as an alternative if abnormalities. Start ciprofloxacin 250 mg twice daily for 3 GPT_5 mint e Nnot an effective means to address the predominant source of medical harm.
local resistance allows . Phenazopyridine can be offered for days for the UTI. Ibuprofen 400 mg every 6 hours as ) . . . s . e .
Cases a couple days for dysuria. Patient :'nould seek urgent care if ncidod for pain.l'd aFIso reconmwcr‘]}d drinking plenty of Claude OpUS 45 _._ 13.0 AI aSSIStance Improves CIInICIa’n performance' Al Usage Slgnlﬂcantly ralsed
"fu‘”HkFJl |,+'( *“ cranberry juice to help clear the infection . Claude Sonnet 4.5 —@— 130 generalist physician performance, but was still not as performant as the LLM
M eth o dS Kimi K2.5 —@— 139 alone. However, all LLMs remained significantly behind the performance of
GPT-5.4 mini —@— 147 the gold standard specialist responses.
« NOHARM: a benchmark to measure benefit and harm of numerous Harm Severity Analysis Claude Haiku 4.5 —@— 166 _ |
. . . . o : - , Compared with what? The best LLMs produce safer recommendations than
plausible medical recommendations in realistic clinical cases omssion  Hydration and volding counseling oty COMMISSION  CT abdomen/pelviswithcontrast ~ MILD Grok 4 —@— 1738 st olinic h Al tools. Althouah far | it
. ovee . eneralist clinicians, even wi 00ls. ou ar from specialis
* BenChmark DeSIQn COMMISSION  Ciprofloxacin instead of first-line MILD Gemini 3.1 Pro @ 18.1 g rr |.t t .I:h t Al t | g d I:) d .
, " , . . L - erformance, our results suggest tha ools can reduce harm and improve
« 4,249 plausible clinical actions (diagnostic / medication / procedural / e SR Gemini 2.5 Pro —@— 82 pl' o ) t 99 it < [rmited P
. PMISSION . started k 4 Fast —— s clinical care when access to specialist care is limited.
counseling / follow-up) Grok 4 Fas 182 P
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« 12,747 annotations on benefit and harm from a panel of 29 board- LR R o e Limitations: Cases are derived from a single medical center, which may not
OMISSION o return precautions given € emma ' . I ! iIC- I I - -
certified specialists and subspecialists oMISSION  Noreturn precautions g o Fe Ny generalize to other settings; rubric-based autograding may miss novel-but
. 1,100 tasks based on real clinical consultations at an academic o e reollont  Porformance Soor edGemma 1.6 48 [T o . F:Ilnlcally—eqU|vaIent phrasings. The belnchmalrk is a single-turn forma’.[, while
medical center (100 cases + 1,000 case variations across 10 MedGemma 48 [T o so in real usage there may be multi-turn interactions. The human Al-assisted
e Fig. 1. Simplified | fi linici d hypothetical from 2 LLMs (“A” and “B”). Highlights show LLM- ' ' ' - (fi '
specialties) e e e g 1 T 3721ttt sho o e a5 | |amis 101 US generalists using GPT-5.4 specifically, and conclusions about
- .. Percent of Cases with Severe Harm Al assistance may not extend to specialists or to other LLMs.
« Benchmark Evaluation Precision and Recall Performance | | o y P
L. ) Fig. 2. Percent of cases with severe harm by model. Mean and 95% confidence interval shown.
* Open-ended free response to a real clinician consultation query @ Google @ Anthropic @ OpenAl @ xAl @ DeepSeek @ Moonshot Al H oh stud Conclusions
. . . . . . uman sician Stu
« Multi-step LLM-as-judge autograder on detailed 9-point rubrics 100% Specilis hysicies y y | eaderboard
: : Gold Standard Any R O 44.7% p=.019 : C A :
based on RAND-UCLA Appropriateness and WHO Harm Severity YR e ny Resource p=-019 x NOHARM provides a clinician-anchored, severity-
% Al-Assisted .9% p=. . .
definitions 20 Claude Opus 4.7 ssiste © 43-9% p=.046 % weighted, free-response evaluation framework for
Gemini 3.1 Pro GPT-55 Conventional O 39.9% (ref) . D
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