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I 55# Web Services B Joe King. Rajesh Sitaraman 1 Ross Claytor

2024 £ 12 B ( XHFHEIDFE )

Iyl_lﬁ
BT HEENTHIEMARX SN, HEELENFRESD T ERESLE (NLP) AR A T EREMLE
F3 (AIML) HEAREIRA. RGN RBERMARESEE (LLMs) ERFIBIHEZF NLP {E5H758
ARIE , FRKRAZE, REBBENFRER, B2, HTEFARE, BEFENAMANEEERNE
M, B RENESNSZFOEEEERBARE. EREROLERTMLN 5 RBFHEXNGE LLMs
PEATIGHN DRSS FE-HBORITHNGE , FXERENLBERETIN T RN KBS
PAN

Ro

EFREMEGRZAENTILERESE LEABETANNRE., FHRBMERITIFRE, XEXR
SNRERENXASZHE, ATERNBAESLERAK ( HIIA mazon Comprehend Medical
Amazon Bedrock FHEMER ) WERAVEETFRRFEREMTSRETT BNBRAAR , ANEST
AN — B,

RIEEIFIT T Amazon Comprehend Medical LLMs AR ESTTIL A EEBZ{LHNAE, SHRT
H{LETTHE, EEEERINCEXRERENREER, RFNZAAZE, BEFEH Amazon
Comprehend Medical LLMs # , Eff L3RI LAFFIZ E R R R A BFHKE | BEME , HEARENRSE
BEPE,

ZIEERANA T B REASNMEIEEN , JINEREZRNE, EFRBEAHURERATLE
B8/ LLMs HlBzZ I REMNRRE, SHhESFRRE T LE, ZRMMBEREERET —RLEARKE
B, BPMITEARRERER |, TEXEIER, AWS RS HEREIANTERNEZIMATL,

BYEREAEMPHREANESSHNMHEREK , BrREALQATURNAATER/MEFIRRND
B, AN ESFNENERGE, INGEXFETERNBEEEN , et EE RIETATEBE
RATERRSG. EEHERER, BN,

BERZ X
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B
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https://aws.amazon.com/what-is/nlp/
https://aws.amazon.com/what-is/nlp/
https://aws.amazon.com/what-is/large-language-model/
https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-welcome.html
https://docs.aws.amazon.com/bedrock/latest/userguide/what-is-bedrock.html
https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-welcome.html
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Ef7REMEGRFAMATLUEE FH Amazon Comprehend Medical . LLMs X4 Ri@FE 2IFIR
SIEEMER, BERANREEENE, ATEHR T B 5 B ¥R K 2SS 5 AR BLRAY 6 BE M & 1
SRR AE R B AL o

UTREENABYREAEETNESTHNREBCETUAKIAN —LBF

- BEFENE — NIEFHNHKXERREDFANBEMNRAE , BLERES , HRAPPOCHESHY
WB AWM, B THEXENATES/MBFEIRS , HlllAmazon Comprehend Medical , AR F 5%
FWMLATESFREESHAEBNBEYE , DA ATLAGRE LA |, #BEXIULSERNEE,

- REEENBINITETRBES — BERLE , FEETRNREHETUMNEZARPRIULE
BlINER, BW, TEMITR (SOAP) £iB, XALBLFHICEN IR , HABBIEHELITE
HHER, BIDF Amazon Comprehend Medical BISERIRBIZHEE LLMsS 2 &S , HEATMUMNE
Eicxk, ImRIEZFMNEMETREBBBERFPRIMEINETEE. XATUKARE RS ARNEIRH
Bt — B foE.

« SCEEERFZMIGKRY — B LEE2ERE., BT ITNNETERUTUANETRBIREENE
ERONE. LLMs ATUARBIAE KNS EME WL IGRX R, YRR LB Amazon Comprehend
Medical RINEZEREE , FAEZIE LLM , EFERAETHEME LLM, XL 5 ER IEEE)
RELEHENOEE  HERXHEFSENERNTLE,

« XEBFIERREMEBEEPE — BIE Amazon Comprehend Med ical 7 {8 i Ak 8532 H LLMs{ERA |
REETURZEESF BRI REXEBEFENEN, XEETREZ LA REBMEHBEENRE ,
MNE 2 ENWTEHREET XRAKE,

B 2


https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-howitworks.html#link-standard
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ETREMEGBFNERRNALIERENBRESLESE

BRESAE (NLP) R—RHLBEZIRR , EEITENEBHERE, RANEBFARES, BT HREN
ARBNZALAREREBECENABYEIE, MAMATUER NLP R B3 BIXEHIE, Fln , 4]
AR NLP SE£KR Al E S, URELES TR, RIREBERFEEIFLAIESR,

REELEHTHNLP £5 , TENEBAERESENAL, REENMETUATHNE T REMESR
BENMAMNERI Al F NLP £ : AWS

« A S% Comprehend Medical— T f## A% 37 £ Amazon Comprehend Medical , TERFHEE
REESER (LLM) £

« I S# Comprehend Medical 5 LLMs— 7T f# fi{a]1E4e i858 4 B (RAG) £ #H ¥ Amazon
Comprehend Medical 535 M L FMEES,

o A LLMs— B FEALZLS AN EFM LI FMRRAGEN , FIWMREEEMETENATETR
BAMEBRFERA,

#E A 5% Comprehend Medical

Amazon Comprehend Medical A A HIREFEMLIRRXAPHERER , flELIER. Hik
HE, WRLERANBHEHlIEK. AWS RS EFEABRIESLE (NLP) AR N KA, SHRIEEST
BEENXAEIA , fINETRR,. APRZRFVBREEER (PHI).

/A Important

Amazon Comprehend Medical H AR BT WHWEZEN., 2B A7, Amazon Comprehend
Medical IRt EFEE D , %0 BRAXRNEH AN HABENE L. NENEARGBEE
FTHNEGERE  HEZESEBENBRATHEASEGERE. N TREFHRA , &
RENHELTELHZVNWADFTFRZARARTERINRIE, flX0, REZXSNEEENEXZLTRE
BREBEENRTEENEZHME , Amazon Comprehend Medical FREE BE B EHE
;8

YRAETLAEE . AWS CLI() =iBid AWS Management Console , i5[8 Amazon Comprehend Med

AWS Command Line Interface ical. AWS SDKs AWS SDKs B @A T &RERESMTEE |, flwn
Java, Python, Ruby. .NET, iOS 1 Android. & LAERBNEZNEFIwNARERF SDKs HUmEH
1518 Amazon Comprehend Medicals

I &% Comprehend Medical 3


https://docs.aws.amazon.com/comprehend-medical/latest/dev/comprehendmedical-welcome.html

AWS FSEHES FE AT S # Comprehend Medical AR EST LLMs REFEmRtE

AT EE 7L 5% Comprehend Medical WEEIgE, BRI T EARESEE (LLM) 4Bt ,
LRSS,

I 5% Comprehend Medical 81

Amazon Comprehend Medical APIs f2{If FSEat It EHIE, B4 APIs AT SUBE £ A BT £ 4R
AFRFEHEAXRRENEENAHANEZBEARBS A EBETSRERLE R, BUUNENHHITS
W, B FHEL DB E 2 F#RS (Amazon S3) FEBEFHN SN X4 THEDHT. Amazon
Comprehend Medical 2t LA T XA 241 API &4E , AT RSS2 -

o RNSEA-RN —MREFRD , FlmEgERE, BIORR, PHI X5, BFMEERER,
o A PH — RNBFESRME , SIIIFIR, BH, #BMRLHPIAEER

Amazon Comprehend Medical X 23EZ 4 API B1E , &R LUEE X IR EXT I R X4 T HEE AR 2
Wo EiFATHBIAERAIXL API BE | BESRME IR 947 APls,

5 Amazon Comprehend Medical & I RS AR PRI SEE | HEXELEERELEZRERHNES
HXEBt , 2%, ICD-10-CM 1 SNOMED CT RxNorm #liREE, &AL BN EHIT O , thAT LA
TFf#7E Amazon S3 FREBFH KRB XEEZ N HF#HITIHHE D H . Amazon Comprehend Medical 12
AT ARk AP #BR1E

« Infer ICD1 0CM — Infer ICD1 OCM #EARMBEENER , HHEE2019F K (EFRKRES
%, B10f81ThR , I@AR1EEL) ( ICD-10-CM ) YR BB RERER, X FRMUBINEHEEEZRR
., Amazon Comprehend Medical # <%l i ILELAY ICD-10-CM REEMEIR, & RP I HNEZFIR
RBEBEEDH , %29 BHEXH Amazon Comprehend Medical 3324k 5 45 8 o iy 8 S P B A T M 1Y
BORE.,

« InferRxNorm— ZInferRxNormF RF B EIEF P S HAAYIRB N EHE, EFEZAEEIERES
B4 18 RxNorm BIEE FHBLSFRIREF (xCUI). B4 RxCUI BRI —FK =K , EEFEMNEERN
FIEFR. ERPIENANSREEFE DT , XFTKHAAmMazon Comprehend MedicalXf 5 ZI1R E
YL S AE PR B B SRR B TR B S0 RxNormAmazon Comprehend Medical R8IEE{SCUIs E %
BiREFIE T URREERN BN SMAYETENIIRLEF Y.

« InfersnomedCT — InfersnomedCT ##EF AIsENEZ B 2R 5 W EME |, HFHEHEF2021-03F A
W (RECEZGEE | BHRARE) ( SNOMEDCT ) iy ABE R 2K, SNOMED CT Bt T4
ANEZESFL , @ FEEFRANESZ | UREFRE, BTNFR, I FEIMNTENES
ID , Amazon Comprehend Medical 2 REIHIZFI ENEZHE , BB SHEECES BMNBES
B, Bl BFEME. RS, %5 SNOMED CT ZRAEH—EERAR , SNOMED CT #=
IDs TR THREBERKEE , BTEFHB. RENIEKD M.



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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BXEZEE , 551 Amazon Compre hend Medical APls X #4275 41 APIsF ARS8,

i &% Comprehend Medical 9 F 45l

YER — T3 3 BRSS , Amazon Comprehend Medical ATRESERFALWFERAEH, Amazon
Comprehend Medical AT BARITA TES -

- BEBERECEKPHRITET RB
- KNZRFWREREE (PHI) &
- WIrZ5Y) , SRFHE, HENMEASES

3 FRESBETHFKE , Amazon Comprehend Medical W& R 2 ABEN, B2 , MREHUT
BR&I , MITgEEEE B HAER -

o TRIMNEMAENL — fltn , EXNHYEENENLATEREM AR, FREQUENCYX F41Z , Amazon
Comprehend Medical 2BFEEE# TN , BEWALTAEL A pro re nata (PRN ) —if,

- REZR —flan , BELZLEREEESMNERNXEF , IEERNMRBFRIFEZA ICD-10-CM
KB, BR , BILMXBETERTZH. EXHERT , REELITETFS ICD-10-CM K&K
HEFEDZH , XEEFILENE,

- BENEMAD NLP £55 — il |, RM4EFETEAERE PRN IEHE |, flRERA. BT Amazon
Comprehend Medical %8313 Amazon Comprehend Medical 3R51thAE , Btk , MR BARIES
LMBESFSAERMMIRZEEA , SINHE, REMNELES T, WEZEAI/ML model is warranted. A
different AI/MLA B HY iR 75 2R

¥ Amazon Comprehend Medical E XKBIESERIEL S

NEJM AIFE2024 F TR — IR RE , FATEERAR TN EEMETENVNRERET FBESE
FEASEXRITE,  Amazon Comprehend Medical 53280+ S 4y — 2 {5 F 7] LARS Bh 48 71X LE 47 3
A&, Amazon Comprehend Medical &R AMITERESABESHWEEMIRETEANET R,
fHlgn | BEM Amazon Comprehend Medical B/ AEESHEENE SES AR BIE -

- AT D% Comprehend Medical ¥IAEREN EZXM T HXUMER | RETFEENERY
- RPEECKERG, BHE, RENEEAH5

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://ai.nejm.org/doi/pdf/10.1056/AIdbp2300040
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AF5 B Al AR R IR A K (RAG) J53%3F Amazon Comprehend Medical 5 LLM #4454, KR8
BAEMR (RAG) R—HERRXAIEREREAR , EdEFMEEE RN 2 55| AR NEHRER S MR
BEHER, BXESER , BSHMT4LE RAG,

NTHBXMEE , AT EA TS ICD-10-CM XxXEST ( 2 ) wIEBRHl. ©aiE RO IRE
TEENR , AHBEMREIF. ©EBFEE RAG THEREFMEA Amazon Comprehend Medical By &
EFONE N

HET RAG W , XA S# Comprehend Medical

THRIERAT —FMNEHIEFZHIRE] ICD-10-CM ZHiKBBH RAG B, ©FEMALS# Comprehend
Medical fERFIIRKIR. £ RAG FZEH , RRAZBENTEEAMRNIEREEPFREEFE. Z
HMTERELRIEE , MEAFEA Amazon Comprehend Medical RNITHR RES ., HMBRFEERHE
B %A% Amazon Comprehend Medical 71 % ICD-10-CM 1B 8, HiAE5EE Amazon Bedrock
Tk E FXEEE T HEMER (LLM). LLM £/ ICD-10-CM RIBIEEERIMAL , FH %R &% E
ERmNARE,

Knowledge source

=

Amazon Comprehend
Medical

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

Client application Orchestrator
LangChain

Amazon Bedrock Foundation model

ZBETRTLT RAG ITERE :

1. BEFRNARFREELILENERNREEDAR, XEBELEN—MIFAER  “BERXE
ENTIT ZMEE, ZEEFBRBPEESVE  ARATRERNERLE , XMRELE—ERFER
., W ERHENAKRTES , UXERERE, BEFUARIAEAHENECERE,

b
s
o


https://aws.amazon.com/what-is/retrieval-augmented-generation/
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2. AR EA Amazon Comprehend Medical # &5 &R HHWESr 52 HXH ICD-10-CM 1B, EfE
A Infer ICD1 OCM APl M\E &£ 12 P IREUFI#EKT ICD-10-CM 18,

3. hiASRME—NMETR , HPEIRETER, FHREWFM Amazon Comprehend Medical # R ZF#Y
ICD-10-CM {18, ©FItIERENE SE B KA Amazon Bedrocko

4. Amazon Bedrock A B A HEAEMER ALK , EHEE ICD-10-CM 13 & E# N &EifiE
B, ERMNMNIIESIRFIM ICD-10-CM RIEBMBZHLERHPZEFEHRBAERE, AT R R

VI

<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 {54 B #9 i R & 35 44 T I &5 o
6. MARNENREREFIEMARE , AP TREREPEFTERN,
£ RAG IT{E7IEH A Amazon Comprehend Medical B FA 45l

Amazon Comprehend Medical J ABIT4FER NLP 15, BEXEZER , S Amazon
Comprehend Medical # F .

BT BEE BN Amazon Comprehend Medical £ 2] RAG T{E#RES , LLATESRAH , Him -

- BEXRERNESXEERELCRTHNBEGEEMAES  ERFANIKKEE

« ERAHFAERERBRERANEIEARITRESIE NI EINERRFRITEZ KD
- ERARMWERE , BIIMNFLERLNF G BEHLIGRELL

- RERDNAYEHNEES MHWRIER

- FRERIERXFRE , FRINETELRS up-to-datefFRNIEEHEE S

EIEESY) Z
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£ RAG T{E7EH A Amazon Comprehend Medical Y &£k

£ Amazon Comprehend Medical FREIEE N EFM T Z VMR RE | XTBBEHRESIER, XATLIRE
SHAENEREME, UTREERI

T #% Amazon Comprehend Medical E1{5E 2% — Amazon Comprehend Medical 7 & M& N £ &Y
KEMAGFXBRREEEES . BEMXESBNENHANEN S ERAfREEYNREZXEE,
EFESBEYTIRERUGENSIAE , NIRPREHRSEFMEIHANTE,

- FQQ@ BN IBFERABLIYN — EREEFMEZNMWRRE , ATAERIF Amazon
Comprehend Medical EFEZ2BEANREME R, XEBTEZFMEBBEANEFEX KMAEHITHR
ERPFSINE , NBETERES~HNRE,

o fEASREIE T Amazon Comprehend Medical &R — ERBEREMNEXHNESE, EAATF
Wif AIML NARFREFE T HEBRNER, £ Amazon Comprehend Medical 45 RE & EIEH
EFMEIEREZH , BREEEARENBEER TG ZERESHMLRE, NERSETERHTH
B, UAEZRENEZERIFZIHNTE, I AT BE T IS Comprehend Medical £ 2
9 A Bl P B AR B RN R R

o FREEMEMIEFEMRIE S — Amazon Comprehend Medical FJLAIRH K EFE R , BHIEFEEEET
BEEENESHEX, FHERSENAMIZEXHEA, BEMTHE. @O LLM RELIZSHEXE
BAREa™RET , H ek EMaE,

« FRARE N — F{R Amazon Comprehend Medical AKX ANBEENEN EENHER—, W
REEEZR , UUEREZEEMIEA/TANETRELIRF , LWHEILS# Comprehend Medical
HEHEENERZBNWERE, W% Amazon Comprehend Medical SRR X EIRHHAE | B LUE
SERRPRMEMER ( FMATERN RG] ) RZI B E LSRR,

- RHBEFEN IR — B Amazon Comprehend Medical 2t TEHEHNEFELR , BERETE
BRI EEETENFIEASRES. ZEE Amazon Comprehend Medical 45 8 b 75 H b4 E 55
MAEITRKIR |, flanAkie, REJRERBORINBFESE. INEFMIRERBETELEANETRES.

- BFEEMEEEN — EABESTHIEN , XEFEZRNMEEEN | flnEHERL, 22
MEETREPARTHEAATIEEREEXNEZRNMEEEN, BRENVIHERFSHERER
M7l X fERER,

BEEEXEREREK , ATERMLEEE Ml E 7 LIE R R A I Di# Comprehend Medical MEY 4L
B LLMsYTES NLP 5 , REKERERABTRERERKRFARSHN
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NI 55 Comprehend Medical SR &3 1T R AT TRR it

P@@ rompt Engineering 2 It MIZZRAPERE , MEBSERR Al BRARERFMENR L. &7
PUEERREENKN, B8, RRANKGS , HUs|S A ERAP#HITEEENNES,

RIFEMITH APl #4E , Amazon Comprehend Medical 23R E# M B HY o4k, AERBAHERUKR B
EESH. YENMRARBAABERLLME , XEEZRERARBTIPIH LT, BATRITRRUATE
RRBIRPEN LT,

® Note

AT R RGIRTERE T Anthropic (IS . MREFEANREMEFM T RAULE , HEEZX
REFNEN,

BE  SEEERTIPEMNEARBESZ AT S Comprehend Medical &R, A TRENAIRE
R

<medical_text>
medical text
</medical_text>

<comprehend_medical_text_results>
comprehend medical text results
</comprehend_medical_text_results>

<prompt_instructions>

prompt instructions
</prompt_instructions>

AT RM 7™ Amazon Comprehend Medical & REN AT ENESr NLP ESHIBIRT £ T 3CHY SR EE -

« J%% 5% Comprehend Medical £ %
- FANS# Comprehend Medical § BEJy NLP 5 Amazon Medical

- FANS# Comprehend Medical Z%# 1= Amazon Comprehend Medical

RRIRE 9


https://aws.amazon.com/what-is/prompt-engineering/
https://docs.anthropic.com/en/docs/build-with-claude/prompt-engineering/overview

AWS FSEHES FE AT S # Comprehend Medical AR EST LLMs REFEmRtE

%1% L 5% Comprehend Medical 45

Amazon Comprehend Medical BE LR AKEF R, BUEZSERLETTILARMBAFTENERK
E, EXTERT , BULFER LLM RFIEXLEL R, Amazon Comprehend Medical SRR TIFE(F
Eo¥ , BaERITE RS ERAERENS,

LTREEEIERA

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

X EEIZHEF , Amazon Comprehend Medical # M F LA T K%,

Analyzed text

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

‘r ‘ ‘r \\‘

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,.» Dosage — \

A

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

Send referral order to neurologist

Follow-up as scheduled

XL R EEEE R BT ICD-10-CM A THW R AE M KAy K83,

RRIRE 10



AWS ABHES

FE AT S # Comprehend Medical AR EST LLMs REFEmRtE

E51] ICD-10-CM X5 ICD-10-CM iR EEEDH
KAE R56.9 RISAHY 0.8348
KAE G40.909 B , RIEH , A 0.5424
AR, TERBEIR
KAE R56.00 B A R AR 0.4937
KIE G40.09 H iR & 1E 0.4397
KAE G40.409 H 12 5 M Ew AR 0.4138
WREE |, FEXMEARMY
, TERWFERDS
ki@ R51 L@ 0.4067
ki@ R51.9 L |, RIEER 0.3844
L@ G44.52 NS ESEMLE 0.3005
(NDPH)
>3 G44 Hiul RS 0.2670
>3 G44.8 HuigsEWLBEERE 0.2542

{n

&R LAHF ICD-10-CM REBZEBFIR AR URES LLM BE. ATRDRET , &0 EHL D
Comprehend Medical &R IS EFE S HiFiE ICD-10-CM K18, L TRRBEEFEIHET
0.4 B ICD-10-CM KBV R R Hl

<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>
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<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>

<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>0Other generalized epilepsy and epileptic

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>

syndromes,

not intractable,
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<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>
</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>

A 5% Comprehend Medical # BEJr NLP £% Amazon Medical

EABEZAR , Amazon Comprehend Medical IS SEE MU B EFWM AR EFHNAH, &
LRGSR | BEEFOMERSHYHELTE, FEEEREEZREMXNAX , flinsmRLEHEXx
HARE, #REJLAEER Amazon Comprehend Medical SR M SKAF AW B . EXTERT , RATLUE
H DetectEntitiesV2 1 Amazon Comprehen InferRxNorm APIs d Medical,

LTREEEIERA

RRIRE 13


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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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

RNTERNBZHNRE |, B RFXEAE wit MEDICAL_CONDITION h typ DX_NAME e #85<HI3E

&, BTFFHX , Bt uBBEEEREN. I TAYSE , SEAYEHNRERNESE. BTEXER
E , 7aEERBLS# Comprehend Medical Y H A Y2k n iz, MU T 2 ERAKIEEH Amazon
Comprehend Medical &R MR THl. BTMETEFIZDX_NAMEZREHMEDICAL_CONDITIONSE
K, LIETEEEREMFIHMRBEAYRRER , AERHRMET GBS

<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>
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<category>MEDICAL_CONDITION</category>
<type>DX_NAME</type>

</entity>

</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>
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</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>

EAI 5% Comprehend Medical 231 1= Amazon Comprehend Medical

EERAERWIER 2 , YRETLAEA LLM 1 Amazon Comprehend Medical R8I 1, &R LXK
ZEAHIELITFAENEZN R EZTHIERRE. AFSELESZRFVEERSFE (PH), RULIH%T
XEATRMERNBEENKE, fl , EAILAERA Amazon Comprehend Medical A #Y £ T 3CRIR 5
PHI % , AR LLM BIERZ PHI 338,

LUTREZEEEZRPEE PHI WEERA :

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

LTREETLS%# Comprehend Medical & RENE SN RHIER :

<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>
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<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>

</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>

EETRENERRZRMPERAREESER

XERTMAEETRENEGRENAFFERAARESER (LLMs), REAFIZEEFRAARESE
RRSTIMAERT Al Thee, BERAZSHBEFEER L BRY state-of-the-art LLMs , AT R EIE
EHBESTBRER,

%,uxzﬂkﬁiﬁiﬂiﬂ%ﬂ_IFHUIIQF%HE%i BA LA AR KR BENRBEES BN RGN EF T BRS
o WA, AFEWIR T RITVMILES LLMs MZEXEK , HERENER, EENRTER. &
ﬁﬁb%ﬁ/ﬁﬁ?ﬁ*ﬂﬁﬁﬁi\ ERARAR A Z R,

EF /Y A B

Amazon Comprehend Medical AT BARITHEMN NLP 5. BXEZEL , TR L5#
Comprehend Medical # F 41,

BREFREMEDNZAGTREEEFMEINBEMERATERERED , fign .

s WEENETTSASHXAERBITHHE
o [EZIE R [E) 73
« SCREESTIRE

£ LLMs e
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« NEFTEEFERNQN N #

EH 5

THMMRKE LLMs EXEE, LLMs BEERKBTZANASH#HTIEL , 8EKRE S MAER YLK
2o ZBWEEFMLERBBRASH-—KREES, BR , HFERETHNARS , FESHIE
o B REMERNZFHMANGFIRELARBE, EFRENERNERERTENRESR. &
b, EXERFFEFEFER LLM ( ETHRAFANANBERTHITERRTR ) TRESBERTHE
., B LMERRR A ERTRIX — R - R REBERMBA,

1 ZRIWRR A X

KFEEBER (RAG) R—RERRATERERR , HPEFmMEtEERBAZ B 5| RRWNEHER 2
AR BBER. RAG REATUMAARFRRZEZAREER (FIMERKRES R, ERAGYHEEN
EFEERE ) . INEFMEIRATHANERES , AXBEXZERESLELES.

#04F Amazon Comprehend Medical S AEESEEMEESARTAR , BAILAERA RAG HEM
Amazon Comprehend Medical ¥ 3 £ T3, HAttE RERKREDIEFEEBIEFERS PR ET SEEH
& , HIa0I 5# OpenSearch A%, Amazon KendraZiAmazon Aurora, MiXLEHIRRAIREUSE B ]
eI RME , LHREAREREEFENIELEN,

FHNR RS ESEARN S — LR EEEN RAG ITEREFFEH A mazon Q Bus

iness. Amazon Q Business AJ BN AP X A4 17 FE SR H 8] 2 A B R 35 ( 5140 ICD-10 $IERY
cms.gov ) 4mlZE 5|, RS , Amazon Q Business AIAMXLRFIREMEXEE , ARENENER
£ 44 LLM,

B AZETUMEBRENY RAG TEGRRE. 6l , B HE0UMNDRRRERKE, AEERR
BNBWVEAERNRERLSZE , BMEAXERIERE ( 20 Amazon S OpenSearch ervice ) AR F
NBARS, XEREFEABRAER ( HlU0FERER ) RAEANFMEERELIEREH B AR 4K ER
AR

BXARLREMAEN RAG HANESER |, BSHTNRRIEEEFETMENL. AWS

AN EERBIIEIRE LLM |, 5180 Amazon Titan, Mistral 2 Llama & | RERFEN B ENEIEE
HEER, ESHMARRK , EFAZEIASRESANASE , TFAREIERFNFIESH. X
NSEREME (PEFT), A THMEZER |, 259 EM Hugging Face PEF T GitHub,

LTRANERKAM , fRE]SUEREEZR M T REST NLP £55 :
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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
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s ERES — ETHES[NERRITERN Al F5. ATER/MEEZIMMILA G FEHSREBIERY
RNBEREFM L, Fl0, RAUERLSEEST HEHIEE MedQUAD XiJlZk LLM, HRBEANE
EHERN LLM W& , fRFAEE RAG HEKRAN LLM REFAN £ T3,

c A — ETHESNEEBIRXABRRABERNERERRA . XEETRBIBNERBENR
NBARE, 9FHERB[ERE RN FHITTRICNBEXRRNBRAER, BREREHAX
KERBRAAR. AT, BRARTENSIMIRRES. EMFARAER | QX088 7T AEIS
BEAEZHRERE | fla0XH, X2EDE THECUESIEREY SCAX RME Q9 F iR E RSkt
UK, BXEZEER , B30 Hugg ing Face /Y “fF A 788 v3 YIGF AR A BT,

BB LAE A Amazon G SageMaker round Trut h SRIIEFERZWSRENEHIESE. BUUFERAM
Ground Truth % HEY EFROEBIEERINGECSWER, &0 LU 4 H A E Amazon A SageMaker

| BROEHIESE, BXATEZMERG, ERENESENSRINETENELEFEL , HSH
Amazon A SageMaker | XHEFEIEA G round Truth #4173 AFRE,

R EFM

Amazon Bedrock 1FEE LLMsG M HER R, BXEZEE , S H Amazon Bedrock 2 iEH
HuptE R, B uLAE Amazon Bedrock R EAERIFEES KB Z M mENHE  AREERES
BHRAGINER, BXEZER |, 555 Amazon Bedrock X # 8 H Amazon Bedrock 1Pk

MRERAEREE,

LLMs B A EZZWEZNEHBIEZVER. W0RRH HHIEZHMIE Amazon Bedrock 72 £ # LLM
= LLM , AT LAE A Amazon Al, SageMaker £ SageMaker Al & | #RE] LAfE A 233 #5FHY
LLM , b A LA R Z S EZ S HBFE NS B ENX LLM,

TRIH T ER LLMs SEZF B INENRITIRE,

LLM F5 4R 2
BioBert BERR, XAEHE = PubMed, kH mEDES
FMan B S22 B £ XX ERM—Hd
15 4118 PubMedCen
tral
IE FRAA 4% FEERE, XAEDE KRB SR LBIEEL ‘R8s
My B LR 5 EXBHEFREIZR
(EHR) R& 8y
300 FfoEEIEF

P e T


https://github.com/abachaa/MedQuAD
https://huggingface.co/blog/train-sentence-transformers
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://docs.aws.amazon.com/sagemaker/latest/dg/whatis.html
https://github.com/dmis-lab/biobert
https://github.com/kexinhuang12345/clinicalBERT
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LLM

clinicalGPT

GatorTron-OG

Med-bert

Med-Palm

MedalPaca

BiomedBert

BioMedLM

LT REAMEINKNEST LLMsIRSTAY SR EKR :

« THRIGHERESENES NLP E5HHEX M,
- WERFMETRUREAR. REI[EATRAMNLP 1£5. BBEHIATERES.
- FEREMERINERZEFZME A VENEMIRRE, HRMKEER,

5

BE, RIENXARE
X

BE, HE. XXE
BAEERE

;ID\ l‘La\\ ﬂ;é
ERRR, XASHK
Fan B KR 5

RTEST BayE &

R EMEZNEES

FEERR, XADE
Man & ZAFIR 5

BWE, AENXEE
X

pIIN

Iz M ZHNETT
2, 2/REA. &
ETENARNZSE
X EE

& REIEMEMEZ
ik

BEEFNA, K
£id. AREBXHME
7R EEAE R STHY K
BREE

EFEMEMEZFA
HiEE

BEMEZEXAR , 2

EF AR, wiki Fx

BERREESFHER

JMRFEE PubMed
MEXXEXRHB
PubMedCentral

3% B PubMed &Rk
TREY A Y = 2% 30k

£
fRR0 25

YD as

YmiDaR

FRIO 2R

FRIO 2R

YmioeR

fRIO 2R

- MREFEHE , FHARIGHENHEEARMAER, BREBIBBREADIAZHEL PI) R
ZRIFHREES (PHI).

prik2 e T
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https://huggingface.co/medicalai/ClinicalGPT-base-zh
https://catalog.ngc.nvidia.com/orgs/nvidia/teams/clara/models/gatortron_og
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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FEARNFTHAGLE , WKHR LLMs FHES NLP E5 A se 5Tt UIGBES B TR, MRS
EGEN LLM NS ERITMAEME , WA ER B S NBIESEN LLM B1TH08 |, o] SISk 2
BE, BIFNEMERR -THEO DD EFTERNSENES. XTRSHAH , RINBUNIAF/E
B#THIA.

LURERASIBARE A VNENEZEZFM LA , FREMIEE, Z2NPEREREER,
Bk i

5{EH Amazon Bedrock #{TIZF Rt EHRTEL , REMINEHWEST RS LLMs ( BEXE
Hugging Face ) EEAERR. ERETMINEHEST LLMs , BEFEAEL S # 41T E = (Amazon
EC2) 3= Liz1T# Amazon A SageMaker | BB — N Z /NI GPUs |, Hlan A F iR it EHY
ml.g5 £ A FINETTER mlLinf2 32461, AWS InferentiaiX 2 E A LLMs HEXERNEMEEZ
8] o

ZEMFE

BRIFEWLFSEAER , ATLEEFEHAT I Comprehend 1 Amazon Comprehend Medical 3k R &
SRR EBNBIEPONIASHES PI) MBRIFVERFLR (PHI). XBBTHLE LLM 24 5 a2 AT
ERANEZEHE.

RMNBUEZENTGEERS Al RAFHREL, A2FENLIE, TREFERANRENELEN LLM £ 2
AR LLM |, #ESEP U EEERN, FPEREAUBREERIATIEENARFERNAE
FOAIERBERHAITEFNRERRE, Bl , YRETEMERA Amazon Bedrock Guardrails.

GEEEEM T 21


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

AWS MEHIES fE AT % Comprehend Medical SARES7 LLMs REM LRI

AETTREMERMZFEREBRESLESGE

FETREMEGHFNERAATEENBRESAEL EZTNABRETRENERNZNANE
RIBFAE (NLP) ESHEAT A

« FAITS¥ Comprehend Medical

- ERZREEER (RAG) TEREHIF Amazon Comprehend Medical 53 Mt 2L S
- FERZIHEN LLM

- £/ RAG T{EFTE

BE T ES AEES LLMs WEMRREMEHAH , B LLERBR S EHRESENES. UATR
WA LR BENESr BREBSLEBEFFRBEFMERE

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 urce 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

BRERT AT IR :

1. XNTESFRENEGHNZAL  FHREBRESLECSRERZERENTZMR. REFE . 5
FHAELT RIPE (SMEs).
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2. MREBOILERBREFMEIZNRECEEZHRE LIIGTWER | F6H Amazon Bedrock
AANEMERSLZITIEHN LLM, EXEZEE , BSRAEEPNEREFmM L,

3. TR Amazon Comprehend Medical B34 U F 244 5< Bx Th e AT LA RERY A B |, BEA
Amazon Comprehend Medical, APIsEXEZEE , BSRAEREPHE AL S Comprehend
Medical,

4. it , Amazon Comprehend Medical BFTEN L TX , BERZEFRAAH, Hlan , BOEEETR
ENEHRENL, BRAEELR, FEBENEAIFTEBEN NLP 5%, MRRXENIE , BE
P RAG %M Amazon Comprehend Medical B E RER. BXEZER , BZHARERTNE
Amazon Comprehend Medical 5 XKEE SR EMEE S,

5. MREAZBHERNMERYE , BXNUAN LLM RTHA. AXESEE , BSHALEEH
HYE 75 7%

6. MREATTEZTREA IR NLP By ES BFR , B3R RAG BBRER. RXRESZER , BERAXN
BB ESSEE,

7. X RAG R B RG , WRAERNBNREER, BXEZSEE , BSAKREETHNITME LLMs
EFREMEBBFZNA. BEM Amazon Titan XARRABE R HE A 4 FHHRFER (fla All-
minim-L6-v2 ) 75, B2 K HTRZFEER , XERBTRILTEHREXAFNEFZRIE, WEL
B FERHATUTHE
a. EEAbERARE
b. ERREFHNBEEMARARE

WSS RRAEEEFE

EAETFRENEGNZNABREEFWEHERA RN, LERAEEXREE, XA QXN HEIE
TEERENEZRY LLMs , BAEURTHEZIRE, BE , RZ AIML HRNARSRERSEIEK
FE LM BRA R, EXEBERT , THRUTREFREEE :

- SR, MAS , #FRES — BURFESEXMNBREE , SRMARES , LLMs BURZR™#%
KRR, BER  X2TRESHRANLETER, EARFEEATLARIEATHEHERE
PRESFENBRAR, XARBEBTREE,

- MEERKF , BAME , #F RARE — HFE , BAsE2 K& IAmazon BedrockZAmazon
Comprehend Medical 2 ZEHIRFIRM 7T AT S WM. REXE LLMs S F A A se iR TENSE
R, EXEERFREBETURM -, ERENER. XEBRFRBETEE , BLTEHPR
B, XATLUMNEAF X,
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https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
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MREME, RAERNGEUUSEEHFSRBGENSREER  FERESHRRESESEENK
AR, 4P MetE E#TRE, ER  MRERENBERTRIZREE BRER , FRENARRZEH
BRARREEFERNBRED , WALZERFATIERARZINTREERINTESRRIER
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