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Supplementary Fig. 1 | Second case-level comparison of the same backbone model with and without RAG. This illustrative pathway shows how retrieval can alter both the diagnostic work-up and the final diagnosis. In the non-RAG setting, the model skips key tests and converges on an incorrect diagnosis. Whereas the same backbone model for the same seed and same patient, but equipped with RAG, retrieves guideline passages at each decision step, grounding its tests ordering into a more informed reasoning, and reaches the correct final diagnosis and care plan. This figure represents an actual case from an acute appendicitis patient taken from the dataset, that we have then manually anonymized. In this comparison, the backbone model is Qwen3-30B-A3B quantized in 4 bits-per-weight and ran with seed 4896.
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Supplementary Table 1 | Detailed corpus composition. The approximate word count is computed as the total number of words contained within each chunks, including word overlap. Only the four target pathologies documents have been manually cleaned into markdown.


[image: ]
Supplementary Fig. 2 | Composition of guideline retrieval across patient pathologies and source documents, main four guidelines corpus. Main four guidelines corpus corresponds to the four guidelines used in the original MIMIC-CDM study to evaluate whether the LLMs fail to order the exams required by diagnostic guidelines. a, Guideline-level composition of retrieved chunks, stratified by the ground-truth pathology of the patient case. For each pathology, bars show the mean percentage of retrieved chunks originating from each of the four pathology-specific guideline groups. Within each seed, retrieval proportions were averaged across the eight evaluated LLM backbones; bars show the mean across the three resulting seed-level means (n = 3 seeds), and error bars denote ±1 s.d. across these seed-level means. Solid bars denote the guideline group corresponding to the ground-truth patient pathology, whereas hatched bars denote off-target guideline groups. b, Document-level composition of retrieved chunks. Rows represent individual guideline or reference documents and columns represent the ground-truth patient pathology. Cell values show the mean percentage of retrieved chunks originating from each document, calculated across the same three seed-level means after averaging across the eight backbones within each seed (n = 3 seeds). The colored strip adjacent to each row denotes the pathology associated with the source document. Black outlines indicate document blocks whose pathology matches the ground-truth patient pathology. Guideline sources are identified by the issuing organization or guideline series for organizational guidelines and by first author for article-based sources; years indicate the corresponding publication or guideline version.
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Supplementary Fig. 3 | Composition of guideline retrieval across patient pathologies and source documents, augmented corpus, raw PDF. a, Guideline-level composition of retrieved chunks, stratified by the ground-truth pathology of the patient case. For each pathology, bars show the mean percentage of retrieved chunks originating from each of the four pathology-specific guideline groups. Within each seed, retrieval proportions were averaged across the eight evaluated LLM backbones; bars show the mean across the three resulting seed-level means (n = 3 seeds), and error bars denote ±1 s.d. across these seed-level means. Solid bars denote the guideline group corresponding to the ground-truth patient pathology, whereas hatched bars denote off-target guideline groups. b, Document-level composition of retrieved chunks. Rows represent individual guideline or reference documents and columns represent the ground-truth patient pathology. Cell values show the mean percentage of retrieved chunks originating from each document, calculated across the same three seed-level means after averaging across the eight backbones within each seed (n = 3 seeds). The colored strip adjacent to each row denotes the pathology associated with the source document. Black outlines indicate document blocks whose pathology matches the ground-truth patient pathology. Guideline sources are identified by the issuing organization or guideline series for organizational guidelines and by first author for article-based sources; years indicate the corresponding publication or guideline version.
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Supplementary Fig. 4 | Composition of guideline retrieval across patient pathologies and source documents from the ambiguous corpus. Figure also available the paper’s extended data section, but added here again to allow for easy comparison. a, Retrieved chunks by guideline type and patient pathology; solid and hatched bars indicate ground-truth and off-target pathologies, respectively (mean ± s.d., n = 3 seeds). b, Document-level composition; values show mean retrieved-chunk percentages, with row colors denoting source pathology and black outlines indicating pathology-matched document blocks.
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Supplementary Fig. 5 | Detailed per-model report, Llama3.2-1B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 6 | Detailed per-model report, Mistral-7B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 7 | Detailed per-model report, Llama3-UltraMedical-8B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 8 | Detailed per-model report, Llama3.1-8B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 9 | Detailed per-model report, Gemma2-9B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 10 | Detailed per-model report, Qwen3-30B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 11 | Detailed per-model report, Meditron3-70B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Fig. 12 | Detailed per-model report, Llama3.1-70B. Quantized to 4.0 bpw, run over n=3 seeds. Error bars indicate sample standard deviations across the three decoding seeds. Each backbone–condition was evaluated on all 2,400 MIMIC-CDM cases.
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Supplementary Table 2 | Additional metrics. The sensitivity equates per-class diagnosis accuracy used throughout this study. To calculate these additional metrics, false positives and true negatives were counted over the diseases included in this dataset and therefore not representative of a general population and so these metrics are to be interpreted with caution.
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cholecystitis 60.2 +2.8 98.2 x02 72.9 21 92.6 x06 87.0 x08 72.9 10 97.1+02 80.7 08 90.4 x06 90.7 +03
Llama3.1-70B
diverticulitis 66.0 +1.1 99.7 x0.1 785 +11 96.8 x12 96.1 *0.1 84.0 0.7 98.7 x03  86.2 09 88.4 20 98.1 0.1
pancreatitis 61.6 x13 98.2 0.1 73.3 12 90.6 x08 89.8 %03 75.1 £12 95.8 x02  79.2 0.7 83.7 x0.5 93.0 z03
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                                   Model  Pathology  No RAG  + RAG  Sensitivity  Sensitivity  Specificity  Specificity  F1  F1  PPV  PPV  NPV  NPV  appendicitis  51.5  ±0.5  90.0  ±0.5  61.8  ±0.5  77.3  ±0.9  73.7  ±0.2  51.5  ±0.9  88.4  ±0.3  60.9  ±0.6  74.6  ±0.3  73.3  ±0.3  cholecystitis  20.8  ±1.0  94.0  ±0.1  30.3  ±1.2  56.2  ±1.2  76.2  ±0.2  29.0  ±1.4  90.8  ±0.2  37.7  ±1.6  54.0  ±1.5  77.6  ±0.4  diverticulitis  16.0  ±1.0  98.1  ±0.1  24.1  ±1.3  49.6  ±1.4  90.7  ±0.1  24.8  ±0.2  93.0  ±0.3  27.1  ±0.4  29.9  ±0.9  91.2  ±0.0  pancreatitis  14.9  ±0.3  96.8  ±0.2  23.6  ±0.5  57.6  ±1.7  79.7  ±0.1  25.1  ±1.2  92.7  ±0.1  33.4  ±1.2  49.9  ±0.9  81.1  ±0.2  Llama3.2-1B  appendicitis  74.9  ±0.4  96.7  ±0.1  83.3  ±0.2  93.8  ±0.2  85.3  ±0.2  71.8  ±0.5  97.8  ±0.5  82.0  ±0.7  95.6  ±0.9  84.0  ±0.3  cholecystitis  57.5  ±1.6  93.1  ±0.2  65.2  ±1.4  75.4  ±1.1  85.5  ±0.5  60.5  ±1.9  91.3  ±0.5  65.8  ±1.8  72.1  ±1.7  86.2  ±0.6  diverticulitis  34.0  ±0.4  99.3  ±0.1  48.5  ±0.4  84.6  ±2.0  92.6  ±0.0  53.7  ±0.0  98.1  ±0.2  63.5  ±0.6  77.6  ±1.7  94.6  ±0.0  pancreatitis  32.0  ±1.2  96.2  ±0.3  44.1  ±1.4  71.0  ±1.8  83.0  ±0.3  36.4  ±1.6  95.0  ±0.3  47.3  ±1.5  67.9  ±1.6  83.8  ±0.3  Mistral-7B  appendicitis  64.1  ±1.7  97.9  ±0.4  76.6  ±1.2  95.4  ±0.8  80.4  ±0.7  66.7  ±0.8  97.4  ±0.1  78.2  ±0.5  94.5  ±0.2  81.5  ±0.3  cholecystitis  56.1  ±0.8  95.0  ±0.2  66.1  ±0.6  80.4  ±0.6  85.4  ±0.2  56.2  ±1.6  93.9  ±0.3  65.1  ±1.3  77.3  ±1.0  85.3  ±0.5  diverticulitis  32.2  ±4.0  98.2  ±0.3  43.7  ±4.0  68.4  ±4.5  92.4  ±0.4  56.3  ±1.6  93.8  ±0.3  54.1  ±1.7  52.1  ±1.9  94.7  ±0.2  pancreatitis  48.8  ±0.6  92.7  ±0.2  56.0  ±0.4  65.7  ±0.5  86.2  ±0.1  61.2  ±1.3  87.3  ±0.6  59.6  ±0.8  58.2  ±1.0  88.6  ±0.3  Llama3.1 Ultra Medical-8B  appendicitis  84.2  ±1.0  99.2  ±0.2  90.8  ±0.6  98.6  ±0.3  90.5  ±0.6  84.0  ±0.5  99.4  ±0.1  90.9  ±0.3  98.9  ±0.2  90.4  ±0.3  cholecystitis  51.0  ±0.5  97.7  ±0.3  64.9  ±0.1  89.2  ±1.2  84.4  ±0.1  62.9  ±1.6  95.8  ±0.2  72.2  ±1.4  84.7  ±0.9  87.5  ±0.5  diverticulitis  46.6  ±3.3  99.4  ±0.0  61.4  ±3.1  90.4  ±1.0  93.9  ±0.4  70.1  ±1.8  97.2  ±0.1  72.5  ±1.2  75.1  ±0.6  96.5  ±0.2  pancreatitis  40.3  ±1.2  96.9  ±0.2  53.4  ±1.0  79.1  ±0.4  84.9  ±0.2  52.2  ±1.5  93.7  ±0.4  59.9  ±0.8  70.4  ±0.6  87.1  ±0.3  Llama3.1-8B  appendicitis  81.4  ±0.1  98.0  ±0.2  88.3  ±0.2  96.5  ±0.4  88.8  ±0.0  87.4  ±0.9  97.9  ±0.1  91.8  ±0.5  96.5  ±0.2  92.2  ±0.5  cholecystitis  66.4  ±1.2  93.9  ±0.2  72.7  ±1.0  80.2  ±0.8  88.3  ±0.4  70.1  ±0.8  94.4  ±0.2  75.7  ±0.3  82.4  ±0.3  89.5  ±0.2  diverticulitis  41.9  ±2.0  99.5  ±0.0  57.4  ±1.9  91.2  ±0.5  93.5  ±0.2  60.4  ±3.1  99.3  ±0.2  72.6  ±3.0  90.8  ±2.3  95.4  ±0.4  pancreatitis  43.5  ±0.6  95.6  ±0.2  54.8  ±0.5  74.1  ±0.7  85.4  ±0.1  53.6  ±1.8  94.8  ±0.4  62.5  ±1.7  75.0  ±1.7  87.6  ±0.4  Gemma2-9B  appendicitis  88.2  ±0.8  99.1  ±0.2  93.0  ±0.4  98.4  ±0.3  92.7  ±0.5  89.4  ±0.6  99.3  ±0.1  93.9  ±0.4  98.8  ±0.2  93.4  ±0.4  cholecystitis  66.3  ±0.2  97.4  ±0.1  76.5  ±0.2  90.3  ±0.2  88.7  ±0.1  75.3  ±1.0  96.7  ±0.1  81.7  ±0.7  89.3  ±0.3  91.4  ±0.3  diverticulitis  60.1  ±1.4  99.6  ±0.1  73.7  ±1.2  95.3  ±0.9  95.4  ±0.2  72.5  ±2.3  98.8  ±0.1  79.6  ±1.4  88.3  ±0.5  96.8  ±0.3  pancreatitis  54.9  ±0.7  99.2  ±0.2  69.7  ±0.7  95.3  ±1.0  88.4  ±0.2  67.8  ±1.2  98.7  ±0.2  78.7  ±1.1  93.8  ±1.0  91.4  ±0.3  Qwen3-30B  appendicitis  93.5  ±0.9  99.2  ±0.0  96.0  ±0.4  98.7  ±0.1  95.8  ±0.5  93.9  ±0.3  99.2  ±0.2  96.3  ±0.1  98.8  ±0.3  96.1  ±0.2  cholecystitis  65.1  ±1.6  97.1  ±0.0  75.2  ±1.2  89.1  ±0.3  88.3  ±0.5  68.0  ±0.6  96.2  ±0.1  76.2  ±0.6  86.8  ±0.4  89.0  ±0.2  diverticulitis  61.7  ±2.0  99.7  ±0.2  75.2  ±1.9  96.2  ±2.1  95.6  ±0.2  75.1  ±1.0  99.3  ±0.1  83.1  ±1.0  93.1  ±1.3  97.1  ±0.1  pancreatitis  52.5  ±2.7  98.3  ±0.1  66.2  ±2.3  89.9  ±0.6  87.7  ±0.6  55.9  ±1.4  97.8  ±0.2  68.4  ±1.4  87.9  ±1.3  88.5  ±0.3  Meditron3-70B  appendicitis  92.9  ±0.7  99.5  ±0.0  95.9  ±0.4  99.1  ±0.1  95.5  ±0.4  93.3  ±0.1  99.8  ±0.1  96.4  ±0.1  99.7  ±0.1  95.8  ±0.0  cholecystitis  60.2  ±2.8  98.2  ±0.2  72.9  ±2.1  92.6  ±0.6  87.0  ±0.8  72.9  ±1.0  97.1  ±0.2  80.7  ±0.8  90.4  ±0.6  90.7  ±0.3  diverticulitis  66.0  ±1.1  99.7  ±0.1  78.5  ±1.1  96.8  ±1.2  96.1  ±0.1  84.0  ±0.7  98.7  ±0.3  86.2  ±0.9  88.4  ±2.0  98.1  ±0.1  pancreatitis  61.6  ±1.3  98.2  ±0.1  73.3  ±1.2  90.6  ±0.8  89.8  ±0.3  75.1  ±1.2  95.8  ±0.2  79.2  ±0.7  83.7  ±0.5  93.0  ±0.3  Llama3.1-70B
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Cleaned Markdown

Provenance / entity Year Pathology Approx. words Chunks Approx. words  Chunks
Snyder et al. 2018 Appendicitis 5,992 29 6,123 21
WSES 2020 Appendicitis 38,444 158 27,934 43
IDSA 2024 Appendicitis 11,259 49 4,808 14
SAGES 2024 Appendicitis 14,604 74 13,155 114
Mencarini et al. 2024 Cholecystitis 10,391 53 5,777 20
Tokyo Guidelines 2018 Cholecystitis 9,943 47 7,243 26
WSES 2020 Cholecystitis 24,223 104 17,471 25
NICE 2015 Cholecystitis 3,159 18 3,225 43
NICE 2019 Diverticulitis 9,241 50 9,019 88
AGA 2021 Diverticulitis 5,531 24 3,467 13
ASCRS 2020 Diverticulitis 18,601 85 11,764 26
ESCP 2020 Diverticulitis 20,560 90 11,662 66
Goodchild et al. 2019 Pancreatitis 5,917 26 3,847 24
NICE 2018/2020 Pancreatitis 5,500 29 5,023 48
WSES 2019 Pancreatitis 17,590 75 11,270 38
IAP & APA 2013 Pancreatitis 16,600 69 11,675 30
ESVS 2024 Ruptured AAA 134,057 600 — —
WSES 2022 Acute mesenteric ischemia 15,614 68 — —
RCOG 2016 Ruptured ectopic pregnancy 21,512 106 — —
ASGE 2021 Ascending cholangitis 14,469 77 — —
Bishop & Tiruvoipati 2023 C. diffcile colitis 9,703 45 — —
JBDS-IP 2022 Diabetic ketoacidosis (DKA) 20,306 97 — —
EAU 2025 Nephrolithiasis 60,688 343 — —
Kim et al. 2019 Gastroenteritis 16,814 79 — —_
Hung et al. 2021 Ischemic colitis 6,446 27 —_ —_
Yusuf & Trent 2023 Pelvic inflammatory disease 7,782 36 — —
Lebedeva 2002 Perforated peptic ulcer 3,036 25 — —
NICE 2018 Acute pyelonephritis 7,304 42 — —
WSES 2018 Small bowel obstruction (SBO) 11,466 46 _ _
EASL 2010 Spontaneous bacterial peritonitis 23,538 103 — —
Sharp et al. 2013 Testicular torsion 4,755 23 —_ —_
AGA 2024 Crohn'’s flare / UC 25,628 120 — —





