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<response>

<icd10>

<code>R10.9</code>

<evidence>history of abdominal pain</evidence>
</icdl0>
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<medical_text>
medical text
</medical_text>

<comprehend_medical_text_results>
comprehend medical text results
</comprehend_medical_text_results>

<prompt_instructions>
prompt instructions
</prompt_instructions>
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Carlie had a seizure 2 weeks ago. She is complaining of frequent headaches
Nausea is also present. She also complains of eye trouble with blurry vision
Meds : Topamax 50 mgs at breakfast daily,

Send referral order to neurologist

Follow-up as scheduled

O| A} 2t 1 AF&0ll A Amazon Comprehend Medical2 CHS 7HAE Z+ R|EFL|Ct.

Analyzed text

_—Quality———

Carliehad a seizure 2 weeks ago. She is complaining of frequent headaches
@ Name (Carlie) ® Dx name (seizure) ® Time to dx name (2 weeks ago) e Quality (frequent) ® Dx name (headaches)

— (- -

Nauseau is also present. She also complains of eye trouble with blurry vision
® Dx name (Nauseau) System organ site (eye) ® Dx name (blurry vision)

® Dx name (eye trouble)

—————(Frequencyl——————<~
if,.f Dosage — \

A

Meds : Topamax 50 mgs at breakfast daily,
® Treatment name (Meds) © Brand name (Topamax) e Dosage (50 mgs) e Frequency (at breakfast daily)

Send referral order to neurologist

Follow-up as scheduled

JiA = CHZ ICD-10-CM Z E0f AAZAK[0{ /&LICt
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<patient_note>

Carlie had a seizure 2 weeks ago.

R56.00
G40.09

G40.409

R51
R51.9

G44.52

Ga4

G44.8

|E|I: X-IJ\ |.0

EZE0 ICD-10-CM ZEE ™E 5t
Amazon Comprehend Medical 221}
4

Chad Mg BS 0.4937

7|E} grat 0.4397

L™E XS SER7H QY 0.4138

= thxlgol ot 7|Et

el H[©E 2

554

wEE 0.4067

M 2 HelzHE 0.3844

ME2 dd X[E€EF  0.3005

= (NDPH)

7|Et Z2X| ot & &Y 0.2670

7|Et BA|El X[ otZ  0.2542

4
LT E =Y = U&LICH 0|2 E E0|7| 2/5H
2E T4E AL5H04ICD-10-CM ZEE HE(2g
D-10-CM 2EBH T & 5t= ofx| TEZEQL|c}.

She is complaining of frequent headaches

Nausea is also present. She also complains of eye trouble with blurry vision
Meds : Topamax 50 mgs at breakfast daily,
Send referral order to neurologist
Follow-up as scheduled

</patient_note>

<comprehend_medical_results>

<icd-10>
<entity>

<text>seizure</text>

<code>

<description>Unspecified convulsions</description>
<code_value>R56.9</code_value>

<score>0.8347607851028442</score>

[H
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</code>
<code>
<description>Epilepsy, unspecified, not intractable, without status epilepticus</
description>
<code_value>G40.909</code_value>
<score>0.542376697063446</score>
</code>
<code>
<description>0ther seizures</description>
<code_value>G40.89</code_value>
<score>0.43966275453567505</score>
</code>
<code>
<description>0ther generalized epilepsy and epileptic syndromes, not intractable,
without status epilepticus</description>
<code_value>G40.409</code_value>
<score>0.41382506489753723</score>
</code>
</entity>
<entity>
<text>headaches</text>
<code>
<description>Headache</description>
<code_value>R51</code_value>
<score>0.4066613018512726</score>
</code>
</entity>
<entity>
<text>Nausea</text>
<code>
<description>Nausea</description>
<code_value>R11.0</code_value>
<score>0.6460834741592407</score>
</code>
</entity>
<entity>
<text>eye trouble</text>
<code>
<description>Unspecified disorder of eye and adnexa</description>
<code_value>H57.9</code_value>
<score>0.6780954599380493</score>
</code>
<code>
<description>Unspecified visual disturbance</description>

ZFZE - Ax|LofE 13
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<code_value>H53.9</code_value>
<score>0.5871203541755676</score>
</code>
<code>
<description>Unspecified disorder of binocular vision</description>
<code_value>H53.30</code_value>
<score>0.5539672374725342</score>
</code>
</entity>
<entity>
<text>blurry vision</text>
<code>
<description>0ther visual disturbances</description>
<code_value>H53.8</code_value>
<score>0.9001834392547607</score>
</code>
</entity>
</icd-10>
</comprehend_medical_results>

<prompt>

Given the patient note and Amazon Comprehend Medical ICD-10-CM code results above,
please select the most relevant ICD-10-CM diagnosis codes for the patient.

For each selected code, provide a brief explanation of why it is relevant based on the
information in the patient note.

</prompt>

Amazon Comprehend Medical& AIE3t04 2|& NLP &f¢d &%t
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o ZALeE 22 El 042t 20| o|E HAte = = grL|Ct. Amazon Comprehend
Medical2 At&3t04 QIEE|2t & E O|E 2 7.:*Klga £ Ql&LICh 0] B2 Amazon Comprehend Medical
8 DetectEntitiesV2 ! InferRxNorm APIs AF&&FL|C}
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Carlie had a seizure 2 weeks ago. She is complaining of increased frequent headaches
Given lyme disease symptoms such as muscle ache and stiff neck will order prescription.
Meds : Topamax 50 mgs at breakfast daily. Amoxicillan 25 mg by mouth twice a day

Place MRI radiology order at RadNet

ZEZE - QX0 14


https://docs.aws.amazon.com/comprehend-medical/latest/dev/textanalysis-entitiesv2.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/ontology-RxNorm.html
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<patient_note>

Carlie had a seizure 2 weeks ago. She is complaining of increased freqeunt headaches

Given lyme disease symptoms such as muscle ache and stiff neck will order
prescription.

Meds : Topamax 50 mgs at breakfast daily. Amoxicillan 25 mg by mouth twice a day

Place MRI radiology order at RadNet

</patient_note>

<detect_entity_results>

<entity>
<text>seizure</text>
<category>MEDICAL_CONDITION</category>
<type>DX_NAME</type>

</entity>

<entity>
<text>headaches</text>
<category>MEDICAL_CONDITION</category>
<type>DX_NAME</type>

</entity>

<entity>
<text>lyme disease</text>
<category>MEDICAL_CONDITION</category>
<type>DX_NAME</type>

</entity>

<entity>
<text>muscle ache</text>
<category>MEDICAL_CONDITION</category>
<type>DX_NAME</type>

</entity>

<entity>
<text>stiff neck</text>
<category>MEDICAL_CONDITION</category>
<type>DX_NAME</type>

</entity>

ZEZE -AX|L|o{& 15
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</detect_entity_results>

<rx_results>
<entity>
<text>Topamax</text>
<category>MEDICATION</category>
<type>BRAND_NAME</type>
<attributes>
<attribute>
<type>FREQUENCY</type>
<text>at breakfast daily</text>
</attribute>
<attribute>
<type>DOSAGE</type>
<text>50 mgs</text>
</attribute>
<attribute>
<type>ROUTE_OR_MODE</type>
<text>by mouth</text>
</attribute>
</attributes>
</entity>
<entity>
<text>Amoxicillan</text>
<category>MEDICATION</category>
<type>GENERIC_NAME</type>
<attributes>
<attribute>
<type>ROUTE_OR_MODE</type>
<text>by mouth</text>
</attribute>
<attribute>
<type>DOSAGE</type>
<text>25 mg</text>
</attribute>
<attribute>
<type>FREQUENCY</type>
<text>twice a day</text>
</attribute>
</attributes>
</entity>
</rx_results>

<prompt>

ZEILE - AX[L|o{EH 16
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Based on the patient note and the detected entities, can you please:

1. Link the diagnosis symptoms with the medications prescribed.

Provide your reasoning for the linkages.

2. Extract any entities related to medical order tests mentioned in the note.
</prompt>

Amazon Comprehend Medical2 AI&35t0{ 7IEEY XM &

MYE 8EHE AE35H7| ™ol LLM & Amazon Comprehend Medical£ Al&36t0{ 7t =LY S Mo e
UELICH =H™HE|X| ot2 o2 HAE = ALE XEIE 2|8 HAENMO| I EZEE A=A =+
ME MElole EE Ole 4Z HE(PHI) i, € R AIHOIM ZX| EE= 2 HAIE £
AF XM M2 2340| ZEELICH 0o & £04 Amazon Comprehend Medical2| ZAEIA E & AF235}04
PHI GIO|EHE A&Et ChE LLME AL&3et04 sl PHI CIOIE & AM7HE =+ AU&LICH

CtE22 PHIE Z&dte 1 2 =0l HE oi|MLICt

Patient name: John Doe

Patient SSN: 123-34-5678

Patient DOB: 01/01/2024

Patient address: 123 Main St, Anytown USA

Exam details: good health. Pulse is 60 bpm. needs to work on diet with BMI of 190

CtZ 2 Amazon Comprehend Medical Aot E ZAREAER EZ35t= 0K ZFZEQLICEH

<original_text>

Patient name: John Doe

Patient SSN: 123-34-5678 Patient DOB: 01/01/2024
Patient address: 123 Main St, Anytown USA

Exam details: good health. Pulse is 60 bpm. needs to work on diet with BMI of 190
</original_text>

<comprehend_medical_phi_entities>

<entity>
<text>John Doe</text>
<category>PROTECTED_HEALTH_INFORMATION</category>
<score>0.9967944025993347</score>
<type>NAME</type>

</entity>

<entity>
<text>123-34-5678</text>
<category>PROTECTED_HEALTH_INFORMATION</category>
<score>0.9998034834861755</score>

ZEZE - QX0 17
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<type>ID</type>

</entity>

<entity>
<text>01/01/2000</text>
<category>PROTECTED_HEALTH_INFORMATION</category>
<score>0.9964448809623718</score>
<type>DATE</type>

</entity>

</comprehend_medical_phi_entities>

<instructions>

Using the provided original text and the Amazon Comprehend Medical PHI entities
detected, please analyze the text to determine if it contains any additional protected
health information (PHI) beyond the entities already identified. If additional PHI is
found, please list and categorize it. If no additional PHI is found, please state that
explicitly.

In addition if PHI is found, generate updated text with the PHI removed.
</instructions>
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https://aws.amazon.com/blogs/machine-learning/implementing-advanced-prompt-engineering-with-amazon-bedrock/
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https://aws.amazon.com/blogs/machine-learning/few-shot-prompt-engineering-and-fine-tuning-for-llms-in-amazon-bedrock/
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https://huggingface.co/blog/train-sentence-transformers
https://huggingface.co/blog/train-sentence-transformers
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https://docs.aws.amazon.com/bedrock/latest/userguide/models-supported.html
https://docs.aws.amazon.com/bedrock/latest/userguide/model-evaluation.html
https://docs.aws.amazon.com/bedrock/latest/userguide/model-evaluation.html
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https://docs.aws.amazon.com/bedrock/latest/userguide/guardrails.html
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https://arxiv.org/abs/2504.09687
https://arxiv.org/abs/2506.14681
https://aws.amazon.com/blogs/machine-learning/instruction-fine-tuning-for-flan-t5-xl-with-amazon-sagemaker-jumpstart/
https://aws.amazon.com/blogs/machine-learning/instruction-fine-tuning-for-flan-t5-xl-with-amazon-sagemaker-jumpstart/
https://aws.amazon.com/what-is/reinforcement-learning-from-human-feedback/
https://docs.aws.amazon.com/nova/latest/userguide/customize-fine-tune-hyperpod-ppo.html
https://docs.aws.amazon.com/nova/latest/userguide/customize-fine-tune-hyperpod-dpo.html
https://aws.amazon.com/blogs/machine-learning/fine-tune-large-language-models-with-reinforcement-learning-from-human-or-ai-feedback/
https://aws.amazon.com/blogs/machine-learning/fine-tune-large-language-models-with-reinforcement-learning-from-human-or-ai-feedback/
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https://arxiv.org/abs/2312.12148
https://arxiv.org/abs/2106.09685
https://aws.amazon.com/blogs/machine-learning/advanced-fine-tuning-methods-on-amazon-sagemaker-ai/
https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-what-is-emr.html
https://docs.aws.amazon.com/sagemaker/latest/dg/data-wrangler.html
https://docs.aws.amazon.com/data-exchange/latest/userguide/what-is.html
https://docs.aws.amazon.com/data-exchange/latest/userguide/what-is.html
https://docs.aws.amazon.com/sagemaker/latest/dg/sms.html
https://docs.aws.amazon.com/sagemaker/latest/dg/sms.html
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Task that requires medical
domain knowledge

Does
Comprehend
Medical have

the context you
need?

Can you use
Is a pretrained Amazon
LLM sufficient? Comprehend
Medical?

Do you have
sufficient
ground truth
data?

@ @ @ @ ®

Use pretrained LLM Amazon Comprehend RAG approach Fine-tuning RAG approach

Use a foundation model Medical Query Amazon Fine-tune an existing LLM Query a knowledge

in Amazon Bedrock or a Make API calls to Amazon Comprehend Medical for with domain-specific source for context
pretrained LLM Comprehend Medical context datasets

Are the
generated
responses
accurate?

Fine-tune embedding
model with medical
domain knowledge

Evaluate different
embedding models
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=2
o

0l Amazon Comprehend Medical 2! LLMs A}

F

=5
=1

oz U 4 I}

AWS HE 7to|=

F = Amazon Bedrock B = Amazon Comprehend

Cl
)

Jlo
%0
ol

o
ol
oF
i

o

oF

oK

00

ml

&=
=

LLMs =

I

e 7ol 7t

=

5]

A

=

&L|Ct olzd
L|Ct. o

=

04

=

=
=

e 250

gy

LIC}. O]24

-
jod
]

LICE.

3
<+

Ml
ot

tMl. ae{Lt o

©

Xl 124

Ly
N

o

ol 3 A O|lx|lx| 235}

=3
o

&LCt.

=

=

2ol

—

—

S 47135}

£ W7 Al/ML 7Y

A

(o]
A

{1
Kiio

Q¢
4
o
160
<+
i

B0

o £FM0| HIZL|A

[ITe)

LICt AlZHo| X|'fof 2t AF2 Lol =g

ol
ol
o

i[N
76
ki
Ko

4

i
e
Hr

32




AWS HE 7t0|= o|=2 gl M 1}5toil Amazon Comprehend Medical 2! LLMs AHS

Oolz I dBIE o EE|7|0|ME 28 LLMs B7t

Ol M440f Al o|2 U MWDt

S ALS AtEilol M CHF 2 Qo] B-(LLMs)S BTket7| 9IEt 27 Ag
T2 Argholl CHEH ZZAQI7HR

B2 56T LLM M4 STo| MBS HE M A5 Clo|EI9 SME IE¥E ASSHE 20|
SQELICH 0] MMM 231 U BAE ClOEIE £EsT RBlOIMSHE D A2ilE MBFLICH
EE JtEEIYS THET HOlE YT SHHS Sste o 20| HUICH E3 HAE 2R, O
HE AE{E| Q1AL MAE MMT} 22 UHHHQI ol Kd0] XEI(NLP) XHdmt E2d ot x| Z ol Chal
ME MEtLic

et 31 A O U T2 F Tl LM BIHE 2 8st| i3t Y3 E2E B YLD 2
W 2 UER U LM 20| Byt Z2MA0 28 4L

al

0
o
—‘_O
o
Fi
i
¥

O|=& NLP %} E|AE O|O|E

I

Medical NLP EfA 3= QEtMo 2 O|F F X 2H(0d: PubMed) EE= &HAF HE(Of: & X EE L E)

E ME5l0{ CIMOIEE 2R, 2% & dYELICH oAl o2 ZE|xt £ 7|EXtet Z2 ol HEA

£ ME XD 2ol ChELICH Ol2{3t QR 7 7ho| Ao Qlsf #21 U HIAE HlO|E| HMIE

7h TS5 S Tl 2H0| QUBLICH Ol2{3 SIBS erahstedM CHe B ARIE mas ol FaL

ct

A EUEILLM 22 MS ST e MEE 2ol HIAE OlolE{7 IEX| HelFLIC BlAE O
O|E{= &Ml o|= O|0|E{2t Of R ArSHoF B LICH ZFdol et B2 =9| Hel= 20~1007H Lt

- LLME OIM| R348 i chA 0|2 T Q1o CheF st SMEsOIAM S8 40| ol 0| XIHE(AE) 2
FEE +HELICH YebEel AIRES 1007 o4 ol TEA HRE LIk a2t ol 2 AT}
YT 42 7|F2 THY O of B2 AR Wey 4+ olaur

- O|F AL AtEilof ERE B2 7tEIYS Foi5t D olo|e HEn 3EHEE SHELICE ol & &0
LLMO| &txto| QIF 2 EH= eIt @ FIg YX|St=X| &HleLIC RtMEH LHE2 ol dBAe| Eof
9 JtE B Y MME BESHR o

2 A E|AE dlolE )


https://docs.aws.amazon.com/comprehend/latest/dg/trust-safety.html#toxicity-detection
https://docs.aws.amazon.com/bedrock/latest/userguide/guardrails.html
https://huggingface.co/spaces/evaluate-metric/bertscore
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https://arxiv.org/pdf/2401.01313
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-accuracy-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-macroprecision-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-macrorecall-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-macrof1score-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-hammingloss-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-accuracy-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-macroprecision-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-macrorecall-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-macrof1score-metric
https://docs.aws.amazon.com/comprehend/latest/dg/cer-doc-class.html#class-hammingloss-metric
https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-accuracy-evaluation.html
https://docs.aws.amazon.com/sagemaker/latest/dg/clarify-accuracy-evaluation.html
https://en.wikipedia.org/wiki/BLEU
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https://en.wikipedia.org/wiki/Cosine_similarity
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https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-welcome.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-ontologies.html
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https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-welcome.html
https://docs.aws.amazon.com/comprehend-medical/latest/api/Welcome.html
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AWS HE 7t0|= o|Z ol M 1t3tof Amazon Comprehend Medical 2! LLMs A

7|EF BlAA

e Medical-LLM 2|HHEE 47|
« o2 CHt 2 ¢o{ R ME T AL O|O|H, 7|&, ofE2|AH 0|MEE Al 2 2-2|oi] 0|2 7|7+ K]
o CHHE 9o REI2 286t 0|2 FE MNIX -9 =2 FE FH2| HxoHL

7|Ef 2lAA 39


https://huggingface.co/spaces/openlifescienceai/open_medical_llm_leaderboard
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https://docs.aws.amazon.com/prescriptive-guidance/latest/generative-ai-nlp-healthcare/generative-ai-nlp-healthcare.rss
https://docs.aws.amazon.com/prescriptive-guidance/latest/generative-ai-nlp-healthcare/fine-tuning.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/generative-ai-nlp-healthcare/fine-tuning.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/generative-ai-nlp-healthcare/llms.html#llm-customization-prompt-engineering
https://docs.aws.amazon.com/prescriptive-guidance/latest/generative-ai-nlp-healthcare/llms.html#llm-customization-prompt-engineering
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https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/introduction.html
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https://aws.amazon.com/cloud-adoption-framework/
https://d1.awsstatic.com/whitepapers/aws_cloud_adoption_framework.pdf
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https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
https://docs.github.com/en/pull-requests/collaborating-with-pull-requests/proposing-changes-to-your-work-with-pull-requests/about-branches
https://docs.github.com/en/pull-requests/collaborating-with-pull-requests/proposing-changes-to-your-work-with-pull-requests/about-branches
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https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/welcome.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/welcome.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/organized-around-business-capabilities.html
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https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://aws.amazon.com/blogs/enterprise-strategy/tag/ccoe/
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html
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https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/
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