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https://aws.amazon.com/what-is/nlp/
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https://aws.amazon.com/what-is/large-language-model/
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BEERENE SR EEM T LLER Amazon Comprehend Medical 1 LLMs REBR ZHEXKFEE, EL
EREFOREREEEENER, BRERINAEEEEE, FAOABBEKEE  UREERERHH
R REMNBFEBERNWIEEES,

UTRASTTEREFAERmPNENNSEERERERN LR

- MEHENE - AEENSKEERRERABERZERE. BOENEE , URFEL POC WEBE
ERWE, EiB T RS A/ML RIS , Bl Amazon Comprehend Medical , A% LLM AR E&ER
BREKNEBEFRSG , CEUUBRERN LTEE  LIRSERXKEENEE,

- HREAUEBBLERRRIE - HEFDE , FHERNREHETURERFHEEUER | 4
mEH, BE., FMEMETE (SOAP) fEiE, EMUBALFBH M4 TIHE , WiHBIRUHETIAFEN
FER, BB S Amazon Comprehend Medical FIE BB EIIAEE LLMs |, BT RBERT . &
KiEsFNEttERRERERNRETHEIMEENERER. EABARERRERK , YRE—BNE
%o

- HEREBLENGERXY - BEBRERERELE. AETENEBEEZR  TARRREBHER
HEEENERE, LLMsTHBIELE B BEBLHERRKRX . EALLEERA Amazon Comprehend
Medical EUEEAE., FRERESE LLM , SIEABRERME LLM, BLHEEEBR IR MR
WHE , TREXHFEEHRERNELE,

« XBBRRORKMNEEEE - BEBE Amazon Comprehend Medical F{E AANEEEH | LARER
LLMs , BEETURXEERERSRAADEEENES, EUEEESEAESMEBPERNR
R, UNEEEFRY R EEEERNVER.



https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-howitworks.html#link-standard
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EERFREMEDRIZHNER Al § NLP 53E

BRFSEE (NLP) R—ERBEBRN , TREREZ, RENEBALEES. BRFRENESHN
ZHEBEARBEBECENAREER. MAILER NLP REBABIEEER, Fl, L
NLP AR Al fEE , UELBRFR. BEURRER , UARBELHK,

BRIBEEHITHNLP £ , TEANRBUREESENEARS. AEEIrHERNEGRNZEARE
N T HIE R Al 7 NLP ZEIE AWS

 {£/A Amazon Comprehend Medical — 7 f#a0fAI % I £/ Amazon Comprehend Medical , T FA$H
EABESEE (LLM)

. #4& Amazon Comprehend Medical £2 LLMs — T a0 fEREEUE B E L (RAG) BEDES
Amazon Comprehend Medical & LLM,

« £/ LLMs - T o {a E A RIBHEER LLM 3 RAG 48 |, #& LLM ARERRENEGNZEAR
o

f#F Amazon Comprehend Medical

Amazon Comprehend Medical @ —%& AWS R¥§ , AMERIXEESEEBLEBERXFHNERER , 4
mELEfEE. ERRE. IRBERNESIFES. cEAEAEEERE NLP) HEREIER, ERR
BEREFANXFSE  fINEERER., BYIZTREERESA (PHI).

/A Important

Amazon Comprehend Medical BN EXEEER. ZEDE%. Amazon Comprehend
Medical RIEAIEE S & , EHEANZCERERUNAGERR. BEEARGINMERTE
ERE , YEFTEaEBMENBEATEASUEERE. ERLBERT , EHEKBEEIFRN
AIREERBEMEIFER, HIA , Amazon Comprehend Medical R EEKBIIFRHEEE
XANEFEERMNBLNEERYER  TEXANFEREBRA,

&I LLEIB AWS Management Console,  AWS Command Line Interface (AWS CLI) %@ AWS
SDKs ZH! Amazon Comprehend Medical, AWS SDKs BRAREZERERRZBESMES , Hlmn
Java, Python, Ruby, .NET, iOS # Android. #ZRILAEF SDKs A FimERBERUBEREGTAR
fZE. Amazon Comprehend Medicals

£ Amazon Comprehend Medical 3


https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-welcome.html
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AREFE BT Amazon Comprehend Medical W EEIhaE, CEFNW THEARESHEE (LLM) /8L ,
PRI ES,

Amazon Comprehend Medical Zh&E

Amazon Comprehend Medical $I24tiF F BN BEFIHE X HEFRAPIs, ELE APIs A LA BB B R i 1
BAERRR K FREENFIAEE NP FREEHER, BB E—ERITIN , REEK
f£ Amazon Simple Storage Service (Amazon S3) A ZEFEE P I ZEERBITHIX D M. Amazon
Comprehend Medical 12t T3 AR R LS BB E RN X F 5 API B1E :

- EHERE - G0 —RERER , flmiEE, BRER. PH ER. BEFAKEARER.
- BRI PH - ERIBEER  SlFd,. BH. EBANELNEAER,

Amazon Comprehend Medical 8@ & % 1@ API 1€ , TAREERRX BT TN, EEE—
FT7RNAEREL AP BE , FB2RXF O THX APIls,

£/ Amazon Comprehend Medical ERIRKNXFHNER K W ELEREZETEECERREDN
B2 , 2% RxNorm, ICD-10-CM #1 SNOMED CT #Ii%E, S UHE—BREHToN , Y EFERE
Amazon S3 EFEFBHPHIAREXHRZERERAITHIZD M. Amazon Comprehend Medical 12T
DI A BEIE L APIIRE -

* InferlCD10CM - InferICD10CM RSB ENERIFRN , Y HELE 2019 FREBRKRHEDE
2 10 RRERPR1& 2K (ICD-10-CM) RS, R ERABINSREBEEREIE R , Amazon Comprehend
Medical &% HMERFH ICD-10-CM RIFH#ER, BRPIILENBERBERSEANEESIH , kT
Amazon Comprehend Medical BifERPHEFB S 2 ERERMENAEE,

« InferRxNorm — InferRxNorm IR {EEEEIF B KT I AERNER, CHEREFEREERE
B EE1 RxNorm BRI EMNBLSE BT (RxCUl., E1@ RxCUI R TEMNEEMAERER M —
. MEFINHNEYITENEESE , IR Amazon Comprehend Medical ¥ #F4& RxNorm Al
EfscERERMMT{EE. Amazon Comprehend Medical €% H HiRIE 0I5 E 2 B LUE R EF
BRE 2 SEEY AR LE RxCUIs,

« InferSNOMEDCT - InferSNOMEDCT ##E& AN BRI SH AER WA HERZE 2021
F 3 FRAM Systematized Nomenclature of Medicine , clinical Terms (SNOMED CT) 23
i, SNOMED CT RftBEEM =N =EAR , SEERFGNES  UREBRAIA, BARNER.
HNSEHFHBS ID , Amazon Comprehend Medical @@L A EEE#H S , SEABSHETE
EDBMAREN , flaSESMEME, A% , SNOMED CT #1:% IDs Al AR £ 8 SNOMED CT % B
BRECAR K EEARBERGER. REIERITHNEERKER,



https://docs.aws.amazon.com/comprehend-medical/latest/dev/textanalysis-entitiesv2.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/textanalysis-phi.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/textanalysis-batchapi.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/ontology-icd10.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/ontology-RxNorm.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/ontology-linking-snomed.html
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MEFMER , 52 Amazon Comprehend Medical X#FH B S F 2 #7 APIs F Ontology Linking
APls,

Amazon Comprehend Medical K F 41

EABE L BRFE , Amazon Comprehend Medical AJBE & RSB A £ =B, Amazon Comprehend
Medical ] LASA1T 40 FEFE -

- BEIEREBREPETERER
- FRAIRRENREEF (PH) &
- BREEY BN SIWRE. BERAEX

Amazon Comprehend Medical FEREARAZHERERK. TiB , MREETIIRS , BAEEEE
BERAER:

- TRNEEES - N , LHEHEYEEFREQUENCYHN ESTTAERE. HMNIEZR | Amazon
Comprehend Medical {3 FEH# TR , BENEBTEE A pro re nata (PRN) —5d,

- BRBEBH - SN, BEREEE LSS SEERANBRT , BESZ@E ICD-10-CM KT, T8 ,
BEERFTERANRDE . EUBERT , BHEELEAFTEFTS ICD-10-CM ERREAFEESH , €
EEFHRERRE,

- BHFTERS NLP F7 - fln , MR TR EHEE PRN F#iE , IR EEZHREERERBN S Z.
B Amazon Comprehend Medical 12t tIhee , HLFEEFRRMN A/ML EEE, R NLP FE&F
EERASEERN , fINREE. BENBES N, AIEETREMN A/ML BBRA R,

#&4 Amazon Comprehend Medical E2 K FIZE S & #

B NEJM Al #1TH 2024 FHZRET , A LLM RESEHERTETERGBIKEEEEHN
MEER{E, ¥EEFEH Amazon Comprehend Medical B2 LLM B BIR B 78 L MAERIBE., Amazon
Comprehend Medical #& R ¥ R#1T NLP E#8 LLM mEFEEE M. Hl , # Amazon Comprehend
Medical WA RRMIGAKBEESER BT

« {#£/H Amazon Comprehend Medical W#RHEREA LLM WRZE |, SUEHERIZENERY
- BEETERHE. BE. BENEMGERRA

EIEESY) 5


https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-textanalysis.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-ontologies.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-ontologies.html
https://ai.nejm.org/doi/pdf/10.1056/AIdbp2300040
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ZS B ER BF ann] 5 FR HEEUIB 58 &£ BR (RAG) J55% |, #% Amazon Comprehend Medical 82 LLM #& . #EUE
MAER (RAG) B—BER Al Hilf , EP LLM EEELREZ 2 EIFEERRRAANREER
RIR. MEFMENR , F2ERMERE RAG,

ATHRBAWFEZE , RNEIFEAHE ICD-10-CM HHEMER (2 ) ®RES, cTSEHHIRBNRERRT
REA | LRB RSN EIH . BB EEE RAG TEREFE A Amazon Comprehend Medical # &

FE®,
{#F Amazon Comprehend Medical B9 RAG %4

TERAREERTED ICD-10-CM ZETIER RAG A%, ©FH Amazon Comprehend Medical 4E
AHABRR. £ RAG FZEH , HR A ZEEERISEHAABNOEERERHENEH. LEBTFE
AEEERE , mMEEH Amazon Comprehend Medical #THEEVERE ., HFARSSFERRIEAFEERE
Z Amazon Comprehend Medical , S #EEY ICD-10-CM B BEF . T2 EEIB Amazon Bedrock
BUEAREEZET HERER (LLM), LLM €/ ICD-10-CM BXIFEAELEE , WX E EER
RAFimERARZER,

=

Amazon Comprehend
Medical

(7 . 3 s
[l U ? G/ ? ¢ (2) R
O+ ¢ (¢) ‘ (s) ) ~ ’

Client application Orchestrator
LangChain

Amazon Bedrock Foundation model

B &R TR T 5 RAG TERE :

1. AF AR RERIEATHEEIEHHR. ELBERINEFTER "EER XBE
71 mLMEE, IBEHERBRLRIT R2E , N7 X3 8 REBNEBE L&, 1R
RRIWBEREL  WRAEEELE. FREEEARIEZNEERE. .



https://aws.amazon.com/what-is/retrieval-augmented-generation/
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2. B F2_EA Amazon Comprehend Medical #EEXUEE &l EREFAMEEIHN ICD-10-CM K5, BEEA
InferICD10CM API #it5% £ {5k P B EUA #EER ICD-10-CM 1 HS,

3. HIAERERBIER  HP SR RER, FKBEH , LUKR% Amazon Comprehend Medical #EEXHY
ICD-10-CM i, EE#51tLEaE AR EEZE Amazon Bedrocko

4. Amazon Bedrock BRE@ A , WHFEAEBERNRELLE  HF IS ICD-10-CM RIBRERBEE

HNHERE, EENEEISERBIN ICD-10-CM R , ARZEBERBZEEBIENERE,
LT REHEFE :

<response>

<icdlo>

<code>R10.9</code>

<evidence>history of abdominal pain</evidence>
</icdl0>

<icdlo>

<code>R10.30</code>

<evidence>history of abdominal pain</evidence>
</icdl0>

</response>

5. Amazon Bedrock B4 E £ H E EEIX Z 2R
6. BFRAFSHEEERAFKEARS K £AETUEEDRERE,
£ RAG IT{E7EH M Amazon Comprehend Medical Y1 FA 2=l

Amazon Comprehend Medical B LAZI{T4FERY NLP E55, WFEFMERA , 5528 Amazon
Comprehend Medical B9 F 241,

&R BER E A& Amazon Comprehend Medical & ZEEFEARAIN RAG TEREF , AT :

- FEHERNBRERERARASENRNTER , LEEFENRKARHE

- FRAERNERREEARERNABERZEST  BBLEMEINERER

- ERABERNERERE  CEERLXFEDRIGEBERKIRE

- RIBEINEY S BMNBIER S HEDRER

- RBREFERAXERR  SENNBEREARup-to-date IR MIEE L HESE -

EIEESY) Z
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£ RAG I#EREHFEH Amazon Comprehend Medical B H{EE 7

# Amazon Comprehend Medical fEREZ A B LLM IR RE K BXXERREER. ETLUIRSNEE
MERME, UTREEESR .

T f# Amazon Comprehend Medical AI{E E 2 8 — Amazon Comprehend Medical B & EERIZINE
BANLHEERMUGCESIH. SELTHRELIBNER , YALNBEFRARMEIEENRE
B, IGESEERGEHEUGEEER , BAOMALNE LLMBANRE.,

s ERTFAIEBFEATEESE - BE LLM NIRRT , ZEA Amazon Comprehend Medical 7
BEIHMAHMRET. EEPR LLM REEBNIEESRIEELIEFIEEER , M A6E
REHBEN@E.

« £/ Ground Truth E¥I5¥{4 Amazon Comprehend Medical #& R — Ground Truth E¥ 22 &

A true WEA. TAARRE AIML ERAEXRAELEEBNER. & Amazon Comprehend
Medical I REESFEH LLM TEREB 2 , FERKMENER 6 LFTHRBHMEE. SERHE
Ground Truth EFE#ETLLE , BB ENZERFENENES . AT HEIET % Amazon
Comprehend Medical ¥ &% F REIKE 2 MR F,

. RKmE LIZEVAEEIE A — Amazon Comprehend Medical ATLAR M AKBEH , B IEFTEEAEESR
WEKAEE, FHZBRESHNEARGSMERNER. BENPEER, @ LLM RERKSTHEBHY
BT RELMA , W REREMEE.

- HWERBEES - /R Amazon Comprehend Medical FAMNEEANEH EREENEBRE -3,
MREZE  FERBRUHMABSHESH LLM , LAFE#H Amazon Comprehend Medical i H E24&
WERCBENEIE, W% Amazon Comprehend Medical BERFAEHNHE | LA LERTPES
Htig R~ ( MATREMVES| ) |, IBERTERER,

- RHEBEREN N - # R Amazon Comprehend Medical 2 E SN EEET , 1B o] EE L HEE
HEMBHAMERMER,. ZRE6EMAHE RS ERNHFRIRRAI Amazon Comprehend Medical
BR, flmAE, MERERKRENERE, ETA LLM BHELENRAR.

- BTFERMEZHAED - REBBREHNE K BELETEERIMNERER | flEEREIAE, &
LHERRET A RREEEXEAMEBENEL, RRENBEERNSHEZENERAREER.

EREFEELREER , AUIML REAB T LA MM ER Amazon Comprehend Medical 1 LLMs# &
2, HREENLP 1% , EESEERERBREEBERMBILIRSMEE.

Amazon Comprehend Medical RBRHIR R LiE

RAFATERRGINMBHRTANBRE , BEIEENN Al HRAREEMENTH L. BTNRERE
X, FFE. EFNMGR SIS A ERERNEERERDR.

BIEE® 8


https://aws.amazon.com/what-is/prompt-engineering/
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WEHITH APl BE4EME , Amazon Comprehend Medical EEERZIMNERE, AEEXNIBNHEIR
URTEESE, SENBRAFRAAEELLME  CEEREEERTPERRNE., BNAEFRTE
™, MERTEBEAPERASR.

(® Note
AEFR Y 51 REE Anthropic $55]. MREEANEAEL LLM #ERE , FEEXRMHAER
M.

—RME , BEBRBEEF M Amazon Comprehend Medical & RIBEARTRH, UTRERERNETR
o

<medical_text>
medical text
</medical_text>

<comprehend_medical_text_results>
comprehend medical text results
</comprehend_medical_text_results>

<prompt_instructions>
prompt instructions
</prompt_instructions>

AEFR M Amazon Comprehend Medical & RMAT5FE RERE NLP EEHNIRTABHI KRR !

« E#iE Amazon Comprehend Medical &R
« {#F Amazon Comprehend Medical &R B & NLP £
 {#H Amazon Comprehend Medical & i E#

£#i2Z Amazon Comprehend Medical #& %

Amazon Comprehend Medical BESRHEXEEH. BB ERIBEREEXEASXEBRBNGERE
B, EEEBRT , BALIERA LLM REHRELEFE R, Amazon Comprehend Medical BRI S TE
ED 8 , B R E R A EEmEME,

AT R AR B RE

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

RRFATE 9


https://docs.anthropic.com/en/docs/build-with-claude/prompt-engineering/overview
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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

I EEHED , Amazon Comprehend Medical 1E81E| T 5IE .,

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) ® Quality (frequent) ® Dx name (headaches)

— S | “\

Nauseau is also present. She also complains of eye trouble with blurry vision

® Dx name (Nauseau) ® Dx name (blurry vision)

System organ site (eye)
® 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

BEESELEZETS ICD-10-CM R , UAEESEEMNEE,

<hall ICD-10-CM 2 ICD-10-CM #aik AEEDH
UK R56.9 RIEER & 0.8348
R G40.909 BR., KEE. THE 0.5424

B, EiREHE

R R56.00 A Hh & 0.4937
R G40.09 HAob e 0.4397

RRAILRE 10
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E=hsl| ICD-10-CM 2R 18 ICD-10-CM i AEEDE

R U G40.409 HuE AN EZ M 0.4138
EBNERGEIE ,
REMREER

B R51 B 0.4067

B R51.9 E#  XRETE 0.3844

B G44.52 FNEREELEER 0.3005
(NDPH)

E G44 HBEEREE 0.2670

B G44.8 Hiigs ENBERBES 0.2542
=

BE LA ICD-10-CM RISEERIR AP , RS LLM BHRE., BERIHIA , B LA Amazon
Comprehend Medical &R B EH 15 E 25 #RERHE ICD-10-CM K&, J«XTE?E/T?IW'J , REEer
FETEEMN 0.4 1 ICD-10-CM 15 :

<patient_note>

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

</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>
</code>
<code>
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<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>
<code_value>H53.9</code_value>
<score>0.5871203541755676</score>
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</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 #ER 2% NLP 17

RIEEE Y FR , Amazon Comprehend Medical B AR A#B) LLM ZEE FH £, EL&EHIF |
FREEDEERBEY Y, SO ESREEEAGEMERENF | a0 5= i AR O8 S8 B3 &9 1T
o O LAEA Amazon Comprehend Medical 2R{ERIEEMEY LB, FLBERT , E2EAEAR
Amazon Comprehend Medical B DetectEntitiesV2 H InferRxNorm APIs.

LA 2 8 97 B i 5t

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

BTEIRZEE 2 R0 A&DX _NAMEfEAMEDICAL_CONDITIONEE HEAAEMNEE, ARTHE
B, SHREMPEER, SREYEE SSSEYIBURBERNEME. ARTHEE , Amazon
Comprehend Medical W E Y BB P EE R SR, U T EFEAEE Amazon Comprehend
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Medical #& RIEIHIIE R, BREERES DX_NAMEXEAAIMEDICAL_CONDITIONERE, HIERE®RE

EREEEDEARREYER , Y ERRERERITENR

<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>

</detect_entity_results>

<rx_results>

<entity>
<text>Topamax</text>
<category>MEDICATION</category>

RAALRE
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<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>

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>
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& Amazon Comprehend Medical & i E#

BRI AEERELNEE 28, /A LLM 1 Amazon Comprehend Medical 223 i, &7 LUEKRE
WERBREENERNF LHTHITERE. CARGIERRZIRBEREN (PHI), EALE ,
REERMERNBITBER, fl , & LAEH Amazon Comprehend Medical B AR R B PHI &
B, REBEH LLM RBERFZ PHI £,

LTRRBEE PH 2 BERENEANEH

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

AT R REH| , EfFEE Amazon Comprehend Medical &R MAERR :

<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>
<type>ID</type>

</entity>

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

HUERRRALSNBEARACAANESHER

ERBNMHADESHE LLMs) IRERRRNLANBEARR, ALEARABECAALE
SHERELR Al AL, BIERstate-of-the-art LLMs tABEAMRE , KHHNRESEBYAE
RABER,

ZAIERARKRERYEESCEARFNEE LLM fRAFR | YEBEFHABRNTRIIRERE
RE, A, AEHARBPINFALEIRER LLMsURHZZENEANSEER. CENRTEN. 5
MAEHR AT RNEME, RAERKGEZ2BES.

LLM B fiE A =51

Amazon Comprehend Medical AT A ITHER NLP £, WMFEFMEENR , 52 /BAmazon
Comprehend Medical B 241,

ERERRENESNEEARGTREE LLM BB ER Al Zi8E , Sl :

- THEAFTBRERINFEE
- EERKEE

- HEBRRS

- REFREAEENERRER

EHP:P:

A TR LLMSEHFES R, LLIMsEEERETRESBETIR , SERBFZRAIRESR.
BEEIRATR LLM RERERNER. T8 , EFERERINARE K BESHRKE, BRREMN
S aNERFAMNEGSED AR, BENE  URELERERMENREREEN. Bt , BRE

£ LLMs e
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EFEARM, UFRER LLM ( THERABABNFTRERT ) JSERERTER, ETUEH
ML AR AR BRE : FEEUE R E KA.

1R E I 58 4 B

HEUEREE (RAG) 2 —BEMN Al &iif , HF LLM S EELBE 2 I 2EIRERRKFUAN R
BERRF, RAG REATRAZMRRENESZAEER (HINEREHRTE. BRENERTNES
ITHEEE ). ETA LLM RHENNRE |, UEEE NLP £5%,

1 # & Amazon Comprehend Medical BB KB FESE B EEHFIR , B LUERA RAG 3£ Amazon
Comprehend Medical fERAE . HttE RN AERESRFREENEREFHERRZER , flm
Amazon OpenSearch Service, Amazon Kendra 5} Amazon Aurora, i85 A REEE A TR
FEMENEE , AHERFEARNEENENEEES,

REENFEESEMREMEN 2 —@EZ2EEEEMN RAG THEREFFEA Amazon Q Business, Amazon
Q Business AIAR AT X HREFER N FHRAMHERZES (a0 CMS.gov for ICD-10 data), &
# , Amazon Q Business AI A fEIELRREEGHBEEN , BAAEHREEE LLM,

EBEHBF RAG IEREEZESR, flun , BZEAETURABIFEHEIER . 57T EL , RMAE
BEANEERENE RHEEZE | HlI0 Amazon OpenSearch Service , #HERREEARNTR, EFTE
EERARBRER | flina FEREE  REEEHNOEEREDFRAEZN RER.

MESBEMNET RAG FANSMET, , S0 L0 EIUE%E FIEERZESE AWS,
P Eh

HRAREEREAEERA LLM , fl20 Amazon Titan, Mistral 2 Llama ## K REZRIBEETTERREE
B, MAESESN , HP XS RPRIEBLESE , MARENERFNFESH, EBASEN
LW (PEFT), WMIFFMEA , 5528 GitHub L Hugging Face PEFT,

LTRMERERNEMARS , B LUEZHFHE R NLP EH8Y LLM :

« SRER - URIESAERNERSHITERS Al £1. AUML REAEM A Ground Truth &3k
WMFREW LLM, il , BRI AEA L ERBEREZE RS MedQUAD RIIE LLM, E&04 A%
WA LLM WEHR , £ FEE RAG FARER LLM HEMRS,

- RER - URIBSHRAERNEREBRNFERABENEREEANR. ELERBRUELEER
ARRER, 9FERSEERHEHUIFRENCHBEARERER, BERRBANFTEERR.
RE ARBARNEESINIHERERE. EERFARRER | SXFEETAEIGRERNESZA
# o, Bl s, ERMMELCIMIERAERNNFTHTR , UAHFAI FEREER, NEFMHERA
a2 B 1E Hugging Face LA FE#E5 v3 FIBRMMFEA A RER,
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https://docs.aws.amazon.com/amazonq/latest/qbusiness-ug/what-is.html
http://cms.gov/
https://docs.aws.amazon.com/prescriptive-guidance/latest/retrieval-augmented-generation-options/introduction.html
https://github.com/huggingface/peft
https://github.com/abachaa/MedQuAD
https://huggingface.co/blog/train-sentence-transformers
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A LA Amazon SageMaker Ground Truth REEBESRE. BEENIEERE, BAILE

A Ground Truth WEEZBEREW L , RIIFEEESHWERE, &t a SAEHAR L MA Amazon
SageMaker Al ERWFIMERE, NFEEFERHAER. E—E8XFrENZEBXFr»ENFHEE
A , 2B Amazon SageMaker Al X E A Ground Truth X FZEZH,

EE LLM

Amazon Bedrock i A ENEE LLMsHEZRR R, MEFMEN , 5528 Amazon Bedrock R EH
HEfER, #BALAE Amazon Bedrock FEAERFEER |, UtEZERENE LY K ARBERE

SHNEARGINEE, MEFMER , HSH (Amazon Bedrock X#) FREIEEA Amazon Bedrock
FHEERE AR IR,

BY LLMsHERBEHERNIEER, MRENERRHFEEMT Amazon Bedrock FZER LLM
= LLM , FEEE#E A Amazon SageMaker Al, £ SageMaker Al &, AT LAEAHFAEARN LLM RIEE
st EREEERIENBET LLM,

TR HEHEBEREAHERETIRLLMS,

LLM 13 I 2y
BioBERT B, XFEDE R H PubMed K938 fmiEas
MEZEEHEE =, X H PubMedCen
tral W& XXE , UK
— WA 18 A5
ClinicalBERT B, XF5E KE, ZHLERE imiEas
MEZERHE , R KRBEEFEKE
ARAEZCER (EHR) AR
#8iB 3, 000, 000 1@
TRk
ClinicalGPT RE, BENXFE FEZzBZELHNEE fRIS3S
4+ BRE K SiEEET
8%, S EEER AR
MZOEYESLH
GatorTron-OG RE, BE XFE FEPRIEEE L Y EEE R
4+ ME AR X gt

IBIE LLM


https://docs.aws.amazon.com/sagemaker/latest/dg/sms.html
https://docs.aws.amazon.com/sagemaker/latest/dg/sms-label-text.html
https://docs.aws.amazon.com/bedrock/latest/userguide/what-is-bedrock.html
https://docs.aws.amazon.com/bedrock/latest/userguide/models-supported.html
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
https://docs.aws.amazon.com/sagemaker/latest/dg/whatis.html
https://github.com/dmis-lab/biobert
https://github.com/kexinhuang12345/clinicalBERT
https://huggingface.co/medicalai/ClinicalGPT-base-zh
https://catalog.ngc.nvidia.com/orgs/nvidia/teams/clara/models/gatortron_og
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LLM 7% I B
Med-BERT B, XFEDE KEBEVNFERE fmiEas
MEZEBYE . IRIRERL, WIEH
XM EEREMREX
dia
Med-PaLM EBEREVBAZE ERNEYEEYF fRIS2S
HERE
medAlpaca B & M EEYFTH BEEREVTF 2R fRIE2S
EEEEFFR. Wiki #
HEEREZEER
BiomedBERT BN, XFESE B PubMed fmiEas
MEZERHE BREEMRE
PubMedCentral 94
XXE
BioMedLM RE, BENXFE R EH PubMed &5 3k fRUS 2T

3

TR B 4 ) 88 22 SRR

T REARLINRER LLMsREE

- THIIREMREEER NLP R MEEH.
- MA LLM REBRHEAR. wHREARAERM NLP £5. BBHEAREEER.
- FMEFEETELIRER LLM WERIRE, MEMREER,

- MREEHH , FRARIFENNERERAENMBAE. FREEESSEIEREAZ D EIER
(Pll) HZREBEEEENA (PHI),

HEHENFARCERARG SE , EERER NLP EH e A LIRLLMs TE. WRFEMEL LLM F
REENEESE  SULUERABCHEREMNFHE LLM |, Al FIRFHERER, JIRITHERE
HREABRESZENER. BARASHEARS  BNEZBURABFRE,

ERERRHAFRLIRNVER LLM 85 |, FHELERERERE,. ZEVERNVBE.
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https://github.com/ZhiGroup/Med-BERT
https://sites.research.google/med-palm/
https://github.com/kbressem/medAlpaca
https://huggingface.co/microsoft/BiomedNLP-BiomedBERT-base-uncased-abstract-fulltext
https://github.com/stanford-crfm/BioMedLM
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B
AX

FHBAEA Amazon Bedrock ETREFES AR , FEEFRLIRNWERE LLMs ( BERE Hugging
Face) EEXREE R, EERXEHALIIFENEE LLMs , EEFSFHEEE —=5%E GPUs #9 Amazon
Elastic Compute Cloud (Amazon EC2) #1717 {E 88 L #1178 Amazon SageMaker Al BR{& | 45170 FA 7 o0
HIBEM ml.gs HITEREHK ml.inf2 #1T{EEE AWS Inferentia, Amazon EC2 EREA LLMsE2# A K
ENERANMEZTE,

R EEW

BRIBENEEESHRESR |, FZEFEH Amazon Comprehend #1 Amazon Comprehend Medical 3R =
RIERNNRERPNEAFDEBER PI) IZREEREA (PH). EFPRFLE LLM EELEEE
RFERAKEER,

EMEREZRBYFTEERR Al EAERXPHNRE., A FHEMYE, EREEFEHALEEN LLME
EHELLM , FEEERLUPLEENEE, ERELRBERN Al ERAEXERNEETH Al
KEBFTWIREREE, Bl | &R LAEA Amazon Bedrock Guardrails,

IBIE LLM 1


https://docs.aws.amazon.com/bedrock/latest/userguide/guardrails.html
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BEERRENEWRZEN NLP 7

BEREANEHRENERS Al K NLP 535 ABRP FHRABRREANEHNBRARK BRE
SR (NLP) (I 15 % -

£ Amazon Comprehend Medical

EMEUERELE (RAG) TEREFHES Amazon Comprehend Medical E2 LLM
EAMERN LLM

£/ RAG TLERRE

BB BEEREEEHN LLMs EHRFMENEARS , EABERESBEBNG E. TIREK
Bl BY I A BB NLP E#HEHE LLM 5% -

Task that requires medical
domain knowledge

Does
Comprehend
Medical have

the context you
need?

Can you use

Do you have
sufficient
ground truth
data?

Is a pretrained Amazon
LLM sufficient? o Comprehend
Medical?

@ @ ® @ ®

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 ource 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

ZERRUT TERE

1. RBRRENEGRBEARS , BB NLP IRREEEREREIAE. AEERTEER
(SMEst#78,

22
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2. MREALER MK LLM EEBFRERME LIIRNVER | AIFEE Amazon Bedrock 578 St #R Y
LLM hEA RN ERER, MEFAER  F2REAEERTH EE LLM,

3. #1R Amazon Comprehend Medical KW EBERI AR EZNGEEELNFERRG , B
A Amazon Comprehend Medical APls, MEFFMER , FSEAAEEHH £H Amazon
Comprehend Medicalo

4. BH® , Amazon Comprehend Medical EEMENAZR , EFAXBENFERARA, il , BIESE
ETRNERER., BRAELR. FSEBTERIAFTELINLP £%. WRREEER , FEA
RAG &8 E# Amazon Comprehend Medical WAR ., MEFMEN , FSRALERPH EE
Amazon Comprehend Medical BB KBIZES & H,

5 REHEEHEER Ground Truth B , BFHHBEREW LLM, NEFHMEENR , F2ERERPH
EHPP

6. MREMBEFFEEN NLP EHEE , FEE RAG AL R, MEFHMBEN , FSRAKRERH
W BEI A%

7. BERAG BBRAR%E , FITHEENEERSER., NEFHMEENR , F2ELNEREPHN T HEE
MEDRZERAENN LLMs » BEH Amazon Titan Text Embeddings 8 & s} —i% &) 7 g @ #
R , Bl all-MiniLM-L6-v2, Fif , BRRZBEAZR , SERBE TREEZHEIN X FHERNE.
MEXE , FEETIRE .

a. S E A RIS
b. RS MR E R E TN B R

RERAEEE

ERBERRBRVNLEGNZRAREARE LLM RO RE  XBRAEEZHEE, SLBABERE
LLMs B , EHERTENEMEE , BURREZZ KA. 8%  RZ AIML BERNVABRERAETEHX
B, OUBE LM BRAR, EELERT , L THT IS

- DRENERSHANER - ZUZTEEMNBAAR , HhIEWARBET LLMsAF & BRIEN
WEERE, T8 , EEEEESNALINERER. CUEEEHAEXERNERTESHE , LU
EELEMNRAR, EARESHIEMZEE,

o ERRANMMEEN RFMEE - HE , BUREZEIE Amazon Bedrock 3 Amazon Comprehend Medical
EHRBIRBTEZIHREE, HABL LLMsH A EAHEERATENER , B ELBASFREET
RH—H. SmENGER. EEMRLIEZNRARK , WEEHERIRE, ETTUMERFE,
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https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
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MREEHE, RABRBENSE—BRAFELEIRENERERER  FEERENNEREESBK
X, HENEGEHEG, T8 K NEBRHENHRAZHERZEENEE , MALNEBRZEMBERS
REHEHBERNRERE  FERLEEA/MLEER  BEREEZERIABRBARAARTAAL,

tesh , WRAMRER LLM BVEMER NLP SR AR |, RAIEBEHTIHEEENTM. FEEREBERRE
VEROE  WEEEHFMG , UBRFERSRBEREENELEF,
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AEHBEENE SR EZRARENHN LLMs

et EERR BN LGN B ERROIPTMERRE

BE (LLMs) WERMEBN TEBE,

il

ARAERERESEERN SME BRRESE , UBERZWEHE LLM EEN DRI ERME. FEHRA
WENKREIRMAZERNREER, CETHBEEFERLAEER/RENLTE, ©ERRT
FRNBRAAFESEE NLP) % , Sl Fo ., ERfERNUBNNTFTESE | REARBAY TG

?E*go

lﬂ

T REEIRERERMEREERIT LLM FHEN TERRE, RREZEN LLM BERUFEREFHN
EERE,

B & NLP ERRVIIEAN R FHE R

BEENLP IR BEEEEAREREE (10 PubMed) REBEEF (HINMDEERDEE ) ROE.

RENELERR, BREXAR, EFEL. BEFRREESIRMAEEERABNBHTEEET
B, HRELBBASZENTEY , BUINIIERNARENESELERENAR. /7 RELERS
EMREBERATIREER

- ERABELIRE LLM RS RE |, FRECARABENAZER. ARENEZTLAR , 2
HERERERFEALL. REBME , S AL5E 20 FEiB 100 Fici.

o WELLM B | FREEBERBEENEERSMESNERHBENEERRL (HEEM ) k. —MiE
HELR 100 EEmERLH , RMERSE SME NREHEFSEIB 20 E. T8 , AREBENERENY
MG EREEZ R , TREEESKHK.

- MRBEFEARGTE  FEFEMLAEER/RENLFE. S, FREE LLM 7B L RFEE2E
REREMERNRD . NFFAES  F2RAEETHNLZEEEHN -,

% Al BFZEHIBAE A , B30 Anthropic , EEEERERNFE/EER  LUBREM., BUERSN
ERIRBERARTNRE LLMsH HEIE, MBEFHMEF , 5528 Amazon Comprehend XHH =
EZ=RE]

EAEMERN Al 8+, BELENRRE, SUEBHAITHIES NLP EBREFEILEER, &7
SERAEER AN , Al FHELUEIER. BertScore REANXFHUMER. NFETARERLIE
ZEMNFMER  F2RAARESEREPIEERRINNTERE,
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https://docs.aws.amazon.com/comprehend/latest/dg/trust-safety.html#toxicity-detection
https://docs.aws.amazon.com/comprehend/latest/dg/trust-safety.html#toxicity-detection
https://huggingface.co/spaces/evaluate-metric/bertscore
https://arxiv.org/pdf/2401.01313
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B NLP ERRVER

BUNEZLEASZSEERN SME RENIEMARTR 2R , BUTECNER. BBBRIAEM
BE LM EREFENEFRERE , ANRERE, T8 , EETHAXERE LLM RENELE
#®  WHABEEERTNVUERE,

THREBRIBREHER. EREFHEETHEHR—E—#k NLP £7

s XFDE-LLM EREBWMARTHNREMNAR , BXFo2BA—ZEREEENER., @HI2FE
AEBERRSBEEREN. XFoBEENEHTIE
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- BHE , CBAELRHEE
- BE , UBAEELEE
- F1 9%, tBARAEELF1 28
- EEIBXK
- BEEERYHE NER) - U BAXFHE , E2ERHBARKIFEBIUNFIRENELZERENMHM
PEAALEERERINER. BN FEEHHENEYNEE. NER BENEHTHE !
- EREME
- BHE
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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
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/api/Welcome.html
https://docs.aws.amazon.com/bedrock/latest/userguide/model-evaluation.html
https://docs.aws.amazon.com/sagemaker/latest/dg/sms.html
https://docs.aws.amazon.com/comprehend/latest/dg/trust-safety.html#toxicity-detection
https://aws.amazon.com/health/healthcare-partner-solutions/
https://huggingface.co/spaces/openlifescienceai/open_medical_llm_leaderboard
https://arxiv.org/pdf/2310.05694
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https://aws.amazon.com/what-is/artificial-intelligence/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/aiops.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction_attribute-based-access-control.html
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/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com/whitepapers/latest/running-containerized-microservices/welcome.html
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https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
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