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ChatGPT und AMinfo

European Journal of Clinical Pharmacology (2024) 80:1133-1140
https://doi.org/10.1007/500228-024-03687-5

RESEARCH

Poor performance of ChatGPT in clinical rule-guided dose

interventions in hospitalized patients with renal dysfunction

Merel van Nuland'® - JaapJan D. Snoep? - Toine Egberts®# - Abdullah Erdogan’ - Ricky Wassink' -

Paul D. van der Linden'
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Ergebnisse
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With patient variables

An 82-year-old female with an eGFR
(CKD-EPI) of 14 ml/min is admitted to the
Department of Geriatrics with pneumonia
influenza A. She is treated with alendronic
acid 70 mg once per week for osteoporosis.
Her renal function prior to hospitalization
was 47 ml/min and the reason for decline
in eGFR is prerenal due to dehydration.
No co-medication affecting renal function
is being used. What dose for alendroic
acid would a healthcare professional
recommend?

Correct
Continue treatment and monitor renal function

Correct but different
Cease treatment during hospitalization

Incorrect
Reduce the dose to 30 mg once per week

Before hospitalization, the renal function of this
patient was adequate, and it is anticipated to
recover since renal function was attributed to
dehydration. Alendronic acid, administered
weekly, is not expected to impede this
recovery, and renal function is anticipated
to normalize within short period. Hence,
treatment continuation is deemed feasible,
with close monitoring of renal function
recommended.

The treatment indication of this patient is
osteoporosis. It is feasible to discontinue
treatment during hospitalization without
compromising efficacy. Nonetheless, resuming
treatment upon hospital discharge is crucial to
mitigate potential risks. Given the associated
risk, the expert panel advises maintaining
treatment continuity.

A dose reduction to 30 mg once per week is
not described in literature and is therefore not
recommended.

UK
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Keine relevante Verbesserung zwischen ChatGPT 3.5 und ChatGPT 4.0
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Probleme generativer Modelle
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Large language models should be used as scientific
reasoning engines, not knowledge databases

Daniel Truhn, Jorge S. Reis-Filho & Jakob Nikolas Kather &

Nature Medicine 29, 2983-2984 (2023) | Cite this article
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Retrieval Augmented Generation (RAG)
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Knowledge Graph
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RAG Frameworks

MEDICAL GRAPH RAG: TOWARDS SAFE MEDICAL
LARGE LANGUAGE MODEL VIA GRAPH RETRIEVAL-
AUGMENTED GENERATION

Junde Wu Jiayuan Zhu Yunli Qi
University of Oxford University of Oxford University of Oxford
jundewu@ieee.org
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MedGraphRAG Performance

In patients with both chronic obstructive pulmonary disease (COPD) and heart failure, how can lung
function be improved?

GraphRAG

In patients with both COPD and heart failure, managing lung function without worsening heart
symptoms requires an integrated approach. Treatment involves bronchodilators, supplemental oxygen
therapy to ease heart and lung workload, and pulmonary rehabilitation to improve respiratory
strength. Close monitoring by healthcare professionals is crucial to ensure balanced treatment for both

conditions.

[COPD] affectsE [Lung] [Heart Failure] Lease [Oxygen Therapy]
treat weakens ease
[Bronchodilators] [Respiratory Strength] _improves [Pulmonary Rehabilitation ]

Wu J., https://arxiv.org/abs/2408.04187
2025 | Morath HD



MedGraphRAG Performance

MedGraphRAG

In patients with both COPD and heart failure, the combination of bronchodilators and cardioselective
beta-blockers can be used effectively to manage both conditions without significantly worsening
respiratory symptoms or heart function [1,4]. Cardioselective beta-blockers, such as bisoprolol or
metoprolol, are safe for COPD patients because they primarily block beta-1 receptors in the heart,
minimizing the risk of bronchoconstriction associated with non-selective beta-blockers [1,2].
Bronchodilator therapy, including long-acting beta-2 agonists and muscarinic antagonists, should be
continued to improve lung function in COPD [3]......

References:

1. Salpeter SR, Ormiston TM, Salpeter EE. "Cardioselective beta-blockers for chronic obstructive
pulmonary disease." Cochrane Database of Systematic Reviews. 2005

Antwort korrekt im Detaillevel
Kontext beriicksichtigt

Geringes Risiko fiir Halluzination

2. Du Q, Sun Y, Ding N, Lu L. "Beta-blockers reduced the risk of mortality and exacerbation in patients Referenzen
with COPD: A meta-analysis of observational studies." PLoS ONE. 2016;11(11):e0166861.
Terminological Clarification:
COPD...., heart failure:..., bronchodilators:..., cardioselective beta-blockers:..., beta-blockers:...
Graph Reasoining
[COPD] [Heart Failure] _ is reference of [Cardioselective Beta-Blockers] block
'T improve risk “improved function v is reference of
[Bronchoconstriction] é'nhibit [beta-2 receptors] _glock [Non-selective Beta-Blockers ] [beta-1 recep'tors]
Wu J., https://arxiv.org/abs/2408.04187 HD
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MedGraphRAG Performance

Model Fake Pub MedQA Med Pub MMLU MMLU MMLU MMLU MMLU MMLU
Health Health MCQA MedQA Col-Med Col-Bio Pro-Med Anatomy Gene Clinic
Baselines without retrieval
Llama2-13B  53.8 494 427 374 68.0 60.7 69.4 60.3 52.6 66.0 63.8
Llama2-70B 589 56.7 437 35.0 743 64.2 84.7 75.0 62.3 74.0 71.7
Llama3-8B 51.1 53.2 59.8 57.3 75.2 61.9 78.5 70.2 68.9 83.0 74.7
Llama3-70B  64.2 61.0 72.1 05.5 77.5 723 92.5 86.7 725 83.9 82.7
iniepro S0.6 £37 200 548 £0.8 £0.2 2en 277 GAT 758 267
I GPT-4 714 70.9 78.2 72.6 753 76.7 95.3 93.8 81.3 90.4 86.2
Baselines with RAG
Llama2-13B  56.2 543 48.1 420 68.6 62.5 68.3 63.7 51.0 64.5 67.4
Llama2-70B  64.6 63.2 56.2 49.8 75.2 69.6 85.8 77.4 63.0 75.8 73.3
Llama3-8B 60.5 59.6 64.3 58.2 76.0 68.6 84.9 73.2 72.1 85.2 71.8
Llama3-70B  76.2 72.1 82.3 72.5 80.6 86.8 94 4 89.7 843 87.1 87.6
Gemini-pro 72.5 68.4 64.5 57.3 76.9 79.0 91.3 86.4 79.5 80.4 83.9
GPT-4 78.6 77.3 88.1 76.3 77.6 81.2 95.5 943 83.1 929 93.1
"""""""""""""" Baselines with GraphRAG ~~~~~ T oo oo T o TT o
Llama2-13B  58.7 57.5 523 446 72.8 64.1 73.0 64.6 52.1 66.2 67.9
Llama2-70B  65.7 63.8 55.1 524 74.6 68.0 86.4 79.2 64.6 73.9 75.8
Llama3-8B 61.7 61.0 64.8 58.7 76.6 69.2 84.3 73.9 72.8 85.5 774
Llama3-70B  77.7 74.5 84.1 732 81.2 87.4 94.8 89.8 85.2 87.9 88.5
Gemini-pro 738 70.6 65.1 59.1 75.2 79.8 90.8 85.8 80.7 81.5 84.7
GPT-4 78.4 77.8 88.9 772 779 82.1 95.1 04.8 82.6 925 94.0
Baselines with MedGraphRAG

Llama2-13B  64.1 61.2 65.5 514 73.2 68.4 76.5 67.2 56.0 67.3 69.5
Llama2-70B  69.3 68.6 69.2 58.7 76.0 73.3 88.6 84.5 68.9 76.0 773
Llama3-8B 79.9 77.6 74.2 61.6 77.8 89.2 95.4 91.6 85.9 89.3 89.7
Llama3-70B  81.2 79.2 884 79.1 838 914 96.5 932 89.8 91.0 94.1
Gemini-pro 79.2 76.4 71.8 62.0 76.2 86.3 92.9 89.7 85.0 87.1 89.3
GPT-4 86.5 834 91.3 81.5 83.3 91.5 98.1 95.8 93.2 98.5 96.4

Als Technologie durch
externe Anbieter denkbar z.
B. CDSS aktuell vor allem
Start Ups
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Regulation

Requirements Examples

Prohibited practices, but permitted
in lawful medical contexts following
relevant laws and standards

Manipulation, exploitation, social scoring,
facial recognition, emotion inference

Medical devices Class zlla (e.g., Al-
assisled X-ray diagnosis), emergency
triage, medical training assessment,

asylum health risk screening,
healthcare workforce management

Covered by EU Use case in
harmonisation Annex |ll AND risk
legislation (Annex @ of harm to health,
1) AND third-party safety,
conformity fundamental
assesement rights

i 3
| Requirements for high-risk Al

( Special obligations for Sl e el models i i
‘ general-purpose Al Systemic High impact c Defined by th?,f 0 L?rll..fgol:'l?ngaetion diaz:‘ll.:)l;?igzm
models risk capabilities, e.g,>10* (OR) 0:’ f:;:::é?:ﬁﬁ;: p:::i clinical data management
FLOPs in training alert (Annex XIlI)
—_— Health assistant
‘ Tran_:\;pa‘rencyr Certain Al systems with specific transparency obligations (Art 50) chatbots, synthetic media
obligations for patient education

[Al systems/general-purpose Al models aimed at interacting with individuals or generating mmem]

Other Al systems with no or minimal risk (Art 95) Spam filters

. Optional: codes-'
of conduct
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LLM sind nicht alles ...
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Machine-Learning

Clinical Pharmacokinetics (2024) 63:1137-1146
https://dol.org/10.1007/540262-024-01405-2

ORIGINAL RESEARCH ARTICLE .-')
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A Machine Learning Algorithm to Predict the Starting Dose
of Daptomycin

Florence Rivals' - Sylvain Goutelle*** . Cyrielle Codde™® - Romain Garreau?** . Laure Ponthier® . Pierre Marquet™® .
Tristan Ferry®™2 . Marc Labriffe'® . Alexandre Destere? - Jean-Baptiste Woillard"#®

Accepted: 16 July 2024 / Published online: 31 July 2024
© The Author(s), under exclusive licence to Springer Mature Switzerland AG 2024

/ \ Gaining-Set 75 % \ (Vallidierung mit externem \

Testing-set 25 % Datenset von 182 Daptomycin
Patienten
> Training von Machine learning |
. ) . Algorithmus auf Zielkriterium
Simulation von 5050 PK Profilen Ziel:
AUC > 666 mg-h/L und AUC > 666 mg-h/L und
\ J an <24,3 mg/L j Qnm <24,3 mg/L j

UK

Rivals et al.,ClinPharmacokinetics 2024 63:1137-1146 H D
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Ergebnisse

3 AUC < 666 mg*h/l und Cmin < 24.3 mg/l
= AUC > 666 mg*h/l und Cmin >24.3 mg/|

Dose PKT BN AUC > 666 mg*h/l und Cmin < 24.3 mg/|

Daptomycin starting dose using Machine Learning
Actual Dose-

Proposed dose by machine learning

Glomerular filtration rate using Cockcroft (ml/min/1.73m?):

50 100

o

Values between 14 and 150 are accepted, model has not been tested for values out of this range.

Body weight (Kg):

Values between 48 and 153 kg are accepted, model has not been tested for values out of this range.

Sex:

Calculate dose

Calculation of the success treatment probability based on desired dose

Dose (mg):

daptomycinstartingdose.shinyapps.io/application/
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https://daptomycinstartingdose.shinyapps.io/application/

Zusammenfassung

Die Einsatz-Szenarien von LLM in der Arzneimittelinformation
bleiben durch die Architektur der Modelle limitiert.

Retrieval  Augemented  Generation  erscheint  ein
vielsprechender Ansatz aktuelle Daten und Kontext in die
Beantwortung einflieRen zu lassen.

Der EU-Al Regulation Act wird die Anwendung von Al im
Medizin Bereich neu ordnen und hoffentlich fiir mehr
Transparenz sorgen.

Al ist ein groRes Feld das nicht auf LLM begrenzt ist und vor
allem auch der Machine Learning Bereich scheint
interessante Anwendungszenarien fiir die AMInfo zu bieten.
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