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BN BEME,
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REEFOARNIGERER, BIFHRERCAISKNATHREF B LERNRE , XEEAREEHT
W EPE, ALEEARSETRETLARNIERR,
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https://docs.aws.amazon.com/bedrock/latest/userguide/what-is-bedrock.html
https://docs.aws.amazon.com/opensearch-service/latest/developerguide/what-is.html
https://docs.aws.amazon.com/neptune/latest/userguide/intro.html
https://python.langchain.com/docs/introduction/
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- BREAT BN — B3 FEH Amazon Bedrock A LLMs RN S HRINEE , ZTETUE MR
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OIS EESE? 54

Amazon Bedrock AIARMEFHNEF L. A B, RARZMBBER SN EHE, Amazon Bedrock
FETREHLEBESTAND LLMs SREA , NABRIBFBES MEIBNRE., NEMERMT
RERELERINAIEEREN T ZE , SINBIERERE, BEMiZETYT B, EEMEELET IR ME
SIS E R £ R M IS U E R,

ERAATIEREERFREFIBNANIS

EERRAATERNATRNIENED T , B RETULIEEZRTEENRT, ERAATER
AReERBRENE, MUESENMEERZMR. BIEALTENATERER BT REREETUE
ZIWBET7ICRK. £H up-to-date BERL B T HIEE AWV LM AT 1TH. ATEREIIHNE
BoW , HINBEREFRENHMEZKEG , TURHREMBBHNLE , MELETZTLARNT
EEFAZRAREMEEANERBKEK,

BRTISHIADRTT 2N, ERAATEREATUETN SR REXRBER. UMK DA RBESTRE
AATNBETEH AN X P BT RHTMECRE, ZRAREATURCERRE , NEEBRERE
HECREESEREZRANARE, BINERXAIEEBRSZEENENETRERENMES , BT
WA URERER , BEKE , ARLRHESRENTE, ATEREETRENESTNE —1E
8, MEARMEERE, WNERMABENFOLNFEHNBAREE,

SREGDTH

$F Amazon Bedrock S¥#EE M ( S0 & # Neptune 1 A OpenSearch mazon Service ) &S |
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HEREXREEEAFANIEHRESHEBRNERYE, ZBRARALUARN X FIABEEEEF
HITEETEFERES.

RT3 Z Tl {6 s B BB 6%

EETRBABIVATERBRARTULE , FERRNEIERSRYERENTHL, E7RE
BREERUADH. T—BNRAFE. BRAIEREBEE TR, SULCNEFARENKE K XT
ERXRGRPREGUEEEREE, HTEFHE  EMBAYN AT BETRERN —TkEK. XEHREF
ELBEARENINBERIE | B RARER E R E 8T HRIERAEN , flMRRRREEMENE
AR (HIPAA), I, BEEFREINESEENEERRELHENANERMEL , FENATERE
BEBTBINEANER , ARSI REHREBNEN, &5 BTERFELERNEURFTESSHN
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BXARFMAMEFREEAR, XEFARTUEBNEMIELEWIEXEARRIETEE (HlIWBEEHEER. 4
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—MEEERSUAHELBHERGNEAHERF. EALXEGBESESEXRBREBEARTIZH
W, XEFBEANTIRERER, COERANEREWNESAFNEPLHEXREE, BEH
HEZEGHEFEE LNUXMESEMER SN 2HEGINRE. ZAEPTZRENGEKE
ERHFPHAEBN MR, BEEAEGNXARES , SN A TEREDNETRENA
BF , ZNABEFEBLEXANEGRYE  MMAEIEFE,

£2% BEUEFAAEE

NTEAEERVETEARAMRENRRFRENETTREALRY , XEAYDEER M EZEIG KR
iEx, EZHT, HRFENHEABERTFENE XA, EEFENILRAPRMEREXR, 2
HEMBESEITME , AER R ERARISME, BENXR,

EF—TRBEIXNEMER ( HlaAmazon BedrockHLlama 3 ) FAPER RNIELEWLEZ AR H
REEFHS. Few-shot IRRRBEEL LLM HITERLES 28 , aERHLEETRESHAER LM
~l, FAET LLM WEFSSMAIREES , BUUBRNIIELEMICEZXE , RAREREFMALENE
HBRERTIER. EEUE#EEEBREUHET ORI MANBE3{t. SAERBEBIFEUATRE

- RIREXEFHSNEE , SlEm,. 9. BIraam. 8. AAMR, BAEFEE, R, B
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https://physionet.org/content/mimiciv/3.1/
https://stanfordmlgroup.github.io/competitions/mura/
https://stanfordmlgroup.github.io/competitions/mura/

AWS HE RS REFTREIT I 6240 RIFE — R FERGT R AWS
s ¥ ERREEZFRNL , fin

- RBHEENBSARIZAF (xCUI) RxNorm

- (ER&ERDE) F10XETM , IRFKIEH (ICD-10-CM) F KB

- EFETHRA (MeSH) HHIRIE

- RBRGIEZHEZE. IBKRARE (SNOMED CT) WELE

- RBSE—EFIES RS (UMLS) HREB
c SCEHRIEFHAMNERHEHEZLME,

TRETRTOEXE, BENXENEREXNASHEAREMNERKRIEDZ R, SR ELS#HE S
7% BR%5 (Amazon S3) Simple Storage Service FEEIEL ML EIE |, FINMEBREHER B EIE R,

& ] LATE Amazon Redshift 1 Amazon DynamoDB #7726 &5 ¥ 348 |, Hlandll BIRM K (ERP)
. BFEELCRNZREFEERS, B LAE Amazon Bedrock SEEBIZERE, ZREATUE
SRS, HlaNL S SageMaker A TEBEHIEIRENEIE., Amazon TextractflAmazon Comprehend
Medical , NELFSEE L BT RP RIS, <RANEM. &E , BRI LEA Amazon Bedrock
BRI RERBRERNSANXRFEMELNBLEN , HREFTRLGEENXBKEENTE
.

Data sources ) ) Entity extraction

|
1
1
1
- : 1 1
3 | : Prompt workflow for agents :
! ! 1 1
Amazon DynmaDB : : Amazon SageMaker Al : 1 1
| Processing job 1 : !
! . %%
—— & g )\
! | ! D Vo
— &
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Amazon S3 | | Amazon Texttract | ' agent agent h
1 1 1
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1 1 — 1
. 1 1 d} 1
1 1 1
Amazon Redshift : : Amazon Comprehend !
Medical

REABUE SR, XRMEME , TG e85 R LI subject-object-predicate = o4, EfFix Lk
BIEREZE| Amazon Neptune BIREIEES , M TEMR. BEBEELIML , JUFE#HENEHEK
Iz BHXR,

825 BUREFAREE 8


https://www.nlm.nih.gov/research/umls/rxnorm/docs/rxnormfiles.html
https://www.cdc.gov/nchs/icd/icd-10-cm/
https://www.nlm.nih.gov/mesh/meshhome.html
https://www.snomed.org/value-of-snomedct
https://www.nlm.nih.gov/research/umls/index.html
https://docs.aws.amazon.com/neptune/latest/userguide/graph-get-started.html#graph-database
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AWS HEEIES HEFTREIT L b B RIEE— KRR T AWS
RAAXEHEVNE ML ENAREE, HiREHE B REE
ERRMXEKER, i, BAMGR—NMEEUTEET/NARE

1 : HospitalVisit. PastMedicalHistory., Symptoms., MedicationMedicalProcedures.
FMTreatment,

TRIETEATSUMERBA PRI KEREE T,

SR Attributes

Patient PatientID , Name, Age, Gender, Address,
ContactInformation

HospitalVisit VisitDate , Reason, Notes

HealthcareProvider ProviderID , Name, Specialty ,
ContactInformation , Address,
AffiliatedInstitution

Symptoms Description , RiskFactors

Allergies AllergyType ,Duration

Medication MedicationID , Name, Description
Dosage, SideEffects , Manufacturer

PastMedicalHistory ContinuingMedicines

MedicalCondition ConditionName , Severity, Treatment
Received , DoctorinCharge , HospitalN
ame , MedicinesFollowed

BodyVitals HeartRate ,BloodPressure ,Respirato
ryRate , BodyTemperature , BMI

LabResult LabResultID , PatientID , TestName,
Result, Date

ClinicalTrial TriallID, Name, Description , Phase,

Status, StartDate , EndDate

g25  BUEFHIREEL


https://aws.amazon.com/neptune/knowledge-graphs-on-aws/
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AT Attributes
GenomicData GenomicDatalID , PatientID , SequenceD

ata ,VariantInformation

Treatment TreatmentID , Name, Description , Type,
SideEffects

MedicalProcedure ProcedureID , Name, Description
Risks, Outcomes

MedicalConcepts UMLSCodes , MedicalVocabularies

TRIBTRAETREANRRAREXNNHEMS. HlA, ZPatientSKAKAI8EE T 1% [UNDERGOES]

FRiEEFIHospitalVisit ki, XX RHNEMERVisitDate,

FAREAE xR I REMK Attributes
Patient [UNDERGOES] HospitalVisit VisitDate
HospitalVisit [VISIT_IN] Healthcar ProviderN
eProvider ame , Location,
ProviderID
VisitDate
HospitalVisit [OBSERVED Symptoms Severity,
_CONDITION] CurrentStatus ,
VisitDate
HospitalVisit [RECEIVED Treatment Duration, Dosage,
_TREATMENT] VisitDate
HospitalVisit [PRESCRIBED] Medication Duration, Dosage,
Adherence ,
VisitDate
Patient [HAS_HISTORY] PastMedic 7o
alHistory

g25  BUEFHIREEL
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FRSAK xR T RZEMK Attributes
PastMedic [HAD_CONDITION] MedicalCo DiagnosisDate
alHistory ndition CurrentStatus
HospitalVisit [PARTICIP ClinicalTrial VisitDate
ATES_IN] Status, Outcomes
Patient [HAS_GENO GenomicData CollectionDate
MIC_DATA]
HospitalVisit [OBSERVED Allergies VisitDate
_ALLERGIES]
HospitalVisit [CONDUCTE LabResult VisitDate
D_LAB_TEST] AnalysisDate ,
Interpretation
HospitalVisit [UNDERGOES] MedicalPr VisitDate
ocedure Outcome
MedicalCo [HAS_TAGGED] MedicalConcepts ¥
ndition
LabResult [HAS_TAGGED] MedicalConcepts 7o
Treatment [HAS_TAGGED] MedicalConcepts o
Symptoms [HAS_TAGGED] MedicalConcepts 7o

3L HELTXRREAEBUEWEFAREE

MERZEFSEER , T—IRHNEATREXENRE, RERELRRELSIGKEEHWANE
WHEBNLEFEN LT, BEEXEMNMREEFRRE ETXHRERSHIEN

« 5% Bedrock XIER
« LangChain {38
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ATBEFRXER Amazon Bedrock LI

I 55# Bedrock X2 Al 5L B3 Neptune B BIEE TN E, B AILUEL Amazon Bedrock #1E
EABITEREN. BRELBETEA—NZETT Neptune OpenCypher Eifjf§ AWS Lambda BIEUR IS 311%
pii

ELEWAREE , EUAERARMARNGE  EERTERNSERN LT XRARTER, XEFET
DMIYNA , WA ASER , EAERTENEFRGINGERINE, BIEQXFIEE , BN
EFMTRAFLENETRES  MNMAEBLER. UTRAMERRITEE

- TERANTQ@ EERNIT Cypher i) — Lambda BT EEME T #r A K8 R BN B 24X
Neptune 1 {T&EH, U TFRBXTFEN A :

MATCH (p:Patient)-[u:UNDERGOES]->(h:HospitalVisit) WHERE h.Reason = 'Acute Diabetes'
AND date(u.VisitDate) > date('2024-01-01"')
RETURN p.PatientID, p.Name, p.Age, p.Gender, p.Address, p.ContactInformation

- FERABARNEREERNIT Cypher i) — Lambda HEFEABRARNERFRIEBEHLE R, XFH%E
BEIEHBRAREREARNT , RARBENZEOERTER, HEAFTEE LSS LB
ESSENE ZERN , RARNEIER., SUUEAMEINSREEINGHER HEMERFLE
RERABIE. T 2T EN Rp

CALL { WITH "Acute Diabetes" AS query_term RETURN search_embedding(query_term) AS
similar_reasons }

MATCH (p:Patient)-[u:UNDERGOES]->(h:HospitalVisit) WHERE h.Reason IN similar reasons

AND date(u.VisitDate) > date('2024-01-01')
RETURN p.PatientID, p.Name, p.Age, p.Gender, p.Address, p.ContactInformation

FEWRBIF | Zsearch_embedding("Acute Diabetes")BEHHFRIE N LR “SMRERE Y
WIE. XA TEARERIEEERFINHIRBREMEESHRHENESE,

TEERTIS#E Bedrock LB A5 S Neptune R B LUK EZAREEHITHRBER,

I 37 Bedrock XIEME 13


https://docs.aws.amazon.com/bedrock/latest/userguide/agents.html
https://docs.aws.amazon.com/bedrock/latest/userguide/agents-action-create.html
https://docs.aws.amazon.com/bedrock/latest/userguide/agents-action-create.html
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AWS Lambda retrievers for Amazon Bedrock agents

8—®—>—@—>—><—®f;:)::;:?§::::;ﬁ:

User
Amazon Bedrock Amazon Bedrock AWS Lamb:m_t .
Agent Action groups %:

Amazon Neptune
Medical knowledge graph

BRERTHTIER :

1. A/ @ Amazon Bedrock RIEE 3T 8],

2. Amazon Bedrock I @] B A5 A 5L 2T £ %1% 45 Amazon Bedrock T30/, XERELATE
— /N5 5# A SageMaker | XA#R A ik [UAE S # Neptune B AR EER B AWS Lambda
B

3. Lambda Bi¥5 SageMaker Al X AR AR KRERK , AJ#E OpenCypher EHHMITIENE R, ©FF
ARERESNBERBESENREIERN OpenCypher &iff LangChain R A

. Lambda BB EBEEEFMREPERAEBNBES , HBEECkEBEIEEFMAAENKH,
. Lambda B E4F Neptune HI45 RIREI45 T #h Bedrock 1735/MA,

. 5,3 Bedrock 1Ta1/NARIE RBIH £ T X RIEL T % Bedrock K,

. Amazon Bedrock REEARHA P ERFMMEREE P REIH £ T XERKBAL,

N oo o

LangChain A TEFERXENKE

YRAT LA S LangChain f£ Neptune AT E FREMERANMK R, XFh75 L7 UES A
Neptune Y E L EIERETHRER 185 Al W THERIE. I 4 LangChain FEIRFTHF T, Amazon
Bedrock FHYEMER A LUEN £ A E#EH Cypher EHMEE MR E %S Neptune #1TXREH,

YRATLAE A B E X B9 R EFKR AL LangChain X 5 Neptune BEEZH TR E, Hlan , BRI LUER D
ERTR, CUUBHERESENEXNSRFIEFEMERNIEE, EETR LA LLM R 58013 E 25
KREELTXHEEWNNEE, T5EFNEEREREN , XATARSEIMNM EIENNRIER
8

LangChain X2 14



AWS FEMES NETTREITIL B2 RIEE —RAERT R AWS

TEERTWMBENX LangChain REFEOFEX T I S # Bedrock Eati#EE ML 5 # Neptune EZ X1
REEZENES,

LangChain agent retrievers for Amazon Bedrock

—O—p—— o i
8 ( @ LangChain {3 3) } E

: Amazon Bedrock Amazon Neptune
1 Foundation model Medical knowledge graph
1

BRERT AT IHER:

1. AP @ Amazon Bedrock $2X [E @ LangChain XE A,

2. Amazon Bedrock Efi#E 2 Neptune 223 , iZZ2#H LangChain RE , FAFHRIBLERE
#,

3. X XEA : LangChain XE 31 Amazon Neptune EZ AR ELZTEM,

4. XEXIFE : LangChain KEFRZEIH LT X KiEF Amazon Bedrock EAfifEE,

5. Amazon Bedrock EAhEH F A REIRY L T XOREKHF RIBHE R

4% SIENEHEREERIEN AR E

BTk, SF0E-NMEERn, HRMNEREHEIE. PHEGITEMKSEE2FRENARE,
ZHRER-—INAEHIEE., BIERRXERERF  ZBEFETUURS, REUHEXFEEREE
FHR , BT RBEHAETUSMMMNERNFEEFERNTEERER. XERBILRTETHER
ERREL EMEOHNHBE. FERHETURENRIGRIZR, EXRENKIREER, BIRHEAN
TEBREAXEER , BREZEHADAT IRV ERENERE , MmMREE R,

{#F OpenSearch RS EST &R FE

Amazon S OpenSearch ervice AIAEBAENSHETHE, CR—URERS , T{EHSHEER
MER D . EHFEEEEN RAG NARFHREHRIEE. OpenSearch fZZHFWIE , ATE
BREFEMRFEREIE , SINESTiER, AREXENGRKRIZK. HSRENIBRINEAHE

ERRELTXHEXINER, XESTCERKARIFRE., EEEWHRRIENETFREMREERR

B4 BIEHRE 15


https://aws.amazon.com/what-is/vector-databases/
https://docs.aws.amazon.com/opensearch-service/latest/developerguide/what-is.html

AWS FSEHES NETTREITIL B2 RIEE —RAERT R AWS

SENATEINER. flM | IEREEATBURIE KR B 545 EAEIRTAT7 77 RAA LA AV A < B 5 RS
3o X AJ LA BY I PRES £ ARHE & up-to-date X KY{E B IR K.

OpenSearch [RFAI AT BALEBENHBBERSIFMNER, XEERAISETREAENBEEZE , £
XMREFR | RNGEEBRNEEEXEE, i, cXEEZRRNERIE  RESFTEZ MNAAN
BE  flnEZzREMELEEIL. ENETRERAZEFER OpenSearch RSSHT , HIE L BHEH
FERAMMS , M BERSITIRE, FERTIENSE , fINMBEEIER, BENMZEHAB, BHEENL
THAE#EXEZR (MBRAFRRBERTER ) NIERXEFR, XTESFRENARRE , XARBYE
MEMBIFELRBWRS  FLEWRE (FIOBENRER ) . FEMCBIE (HMBEIZF ) ME
ZmiiE (HINEZES )

£ S OpenSearch ervice  , BAIBEBORINRERMITEXHELEZER , BREH. kKIS
FRARIL , NTRBRFEXRBFEER, BTRBERENEXEE. 9LEREAFERANEN
HEMEERGZHAERARTNEENGRA, XEBTEERNBRSESHKEPFERERNIE LXK
%, EHMIEREIHE L ( HIW k-nearest Neighbor (k-nn) 3 ) ML , ATIREFE F TXRAEEHM
FHEENERER,

B2 RAG %43

B ERB BE N RAG fBRAR |, % RS REH Amazon Bedrock REE RS # OpenSearch &
WEZHRE, Ak, BEEQE NS OpenSearch [RE# TR EME A AWS Lambda &
o Lambda BEEUET 57 A SageMaker | XA Alm [QUSKERA AP AR, Amazon Bedrock 1%
BEaNHMERSHBIEN B AZRIELS Lambda B, ZBEREIE Service P& S OpenSearch ervice
FREZARE | REHEXNEZNE, %E Lambda EJE , FEERBRELFINE Amazon
Bedrock X2 H, Amazon Bedrock REE#ZWAFHBA |, RAIXENTE , FEENFBEZES
Lambda E%k , REBIZEH. ZHHBORE—NETX , ZE T RFBEAE R ) A P8 R BR M
FHEBNER,

B2 RAG 213 16


https://opensearch.org/docs/latest/search-plugins/neural-search/

AWS FEMES NETTREITIL B2 RIEE —RAERT R AWS

Amazon SageMaker Al

8 Text embedding endpoint
—> "N

U
Ser Amazon Bedrock AWS Lamh:t r-"'
Agent
el

Amazon OpenSearch
Service
Medical knowledge base

BRERT AT IR :

1. A [\ Amazon Bedrock XIBIR R 7 —/NalE,

2. Amazon Bedrock R EEZRE R WIRIEH.,

3. Amazon Bedrock {CEB/E 31— AWS Lambda BEEH S & A ZERE

4. Lambda EEUS 31 Amazon A SageMaker | XAN#R A& LLER A B P @] &,

5. Lambda B EURFER A BY LA BA K H At 2 BRI I 1% S AR 4212 45 T S OpenSearch fRS. M5
OpenSearch [RFEWEZ MR FEHFLE RIREF Lambda B,

6. Lambda B U4 R&EI45 L 53 Bedrock X,

7. Amazon Bedrock REFWEMERBRERER WY , FHBARELHAF,

WNFFREEXRFENTR , BALUERABE N LangChain FE R, B EEZEMEEIR
OpenSearch [REXEBREF in K Z I RES LangChain, XM AT BEEELZTERGE
WiEss S, REBIFIEARE , A Amazon Bedrock #EH 3 B 25& BR KA B4, ZHEESTH
PR AFEBENTESARARRR/RKIPAERNCRBZZENRE, ©REFREMERXH LTI, #E
B8 R [E 2 A P Y R,

B2 RAG £ 17



AWS FEMES NETTREITIL B2 RIEE —RAERT R AWS

Amazon SageMaker Al
Text embedding endpoint

0\ -
8 () > WELGIGET :
User
~ Amazon OpenSearch
Service
Medical knowledge base

k— @

Amazon Bedrock
Foundation model

i

BRERTHTIER :

1. B[ LangChain 28 RKE,

2. XEXFHE : LangChain 1 R IEFF BB & IXE| Amazon A SageMaker | X 28 Al R A ER A [A]
B,

3. XEXFHE : LangChain 1 REBFAIEFFIRA M XA {ZiE4 Amazon OpenSearch RS
4. Amazon OpenSearch fR5 2 FF# REI# IR E E LangChain F Bl RRE,

5 XEXEHA : LangChain # RSB EFA - BENRZRH LT X1Ei%E4 Amazon Bedrock EAli&
B,

6. ERER A BN EREL AT

B2 RAG £ 18



AWS FTEHEIES N BT R AL B R — KR TTIE AWS
£54 : LLMs BT RZEEST A&

BIHENSRAFLDENREFERNARRF , ZERARF TURIEENHRA A LEAXAYMEBED
Wi, IME , MREEBERZR. ZZEEA Amazon Bedrock H1#Y LLM ( 50 Liama 3 ) B4 B ZhRER B 58
MRAEFHH.

HEKREERAERN , NARFHN L TXRREF2MNAREFHTRRLE , AREERERE. A
Ogit, R, CENERBERHRTER. EENREREFPRRIN, HAEHEREHEIR,
THERBIT AR, XREINTREFREURRBAREEZMRNEZRBENLE, Re  SELREK
RENER, BREENEANRER (REEWNERESEFER ) FF/&%EL% Amazon Bedrock H
MEMER, XRWEERE. LLM EAREIN LT XERNIBRKEEERWHNHA, TERERT I
IR RHP &SR end-to-endI THERE.

Cognitive brain layer

| |
: Patient medical data :

1

1

1

| S &
@ 1 .

Amazon S3 !

' Structured data Knowledge Amazon SageMaker Al

1 chunks - .
. I . Text embedding endpoint

H —E |

|

' ' \ E E

| | %

: Amazon DynamoDB : Amazon SageMaker Al Q @ Y\
1 1

1

Processing job Entities and A N Retrieved
relations table mazon Neptune

i context Index

— ' Medical ki led: h

. edical knowledge grap search
! cache

1 1
: Amazon Redshift :

Query Index

®
Context retrieval layer I%
(—> ——Q

routing search
8+—0Q 3—g
User Query search Amazon Bedrock % é) / Amazon OpenSearch Top k closest Chunks
Service context chunks reranking
Query
routing
engine E J
Retrieved Top 3
context context chunks
\
Response generation layer ‘L
e /
Response generation
agent

:

Response Amazon Bedrock
Fine-tuned model

SRS AR 19



AWS FSEHES NETTREITIL B2 RIEE —RAERT R AWS

& LA1E Amazon Bedrock R ERATR RIS EMER ( HI40 Liama 3 ) RO EBEST E8EN AR FHIM
WEHN—RIAN. NTAEES , FEREETLEVNERASNMR. Fl , MENGHER TR
NEEEBESELENXE , BRAYNEERE , HANBETHFEENRFZMAPRELHE, B2,
NFHMEFZNAG , HlNENRRETME, EFEFRUMBETETN , TeeEE#HTHIENLE
Wt, BB EEENERFEE LG EFMERTEBTHE, BEREZNETRBNEGR
FEREDN T XEMAERATT A,

BARMFEEFM L2V REF CEITEZFIBRFEZINATEZFZMLZUNESER | FEHEE
FTRENEGNEZRAGTEAABESER,

5 Well-Architect AWS ed fEZRR1F—3k

ZRR B R E Well-Ar AWS chitected Framework BIFIE AKX EREF— , TR :

s BHEE — ZEMESE , XN SHHEIEMERH, Amazon Bedrock 2 H AWS Lambda #5
By RERHBNER I E,

« B2 —WEAFREEETETREEM |, HlI0 HIPAA, EETLAKENE, BT A2 R
Amazon Bedrock ##1 | LAH Bh R B & BIE,

« ATHM — AWS EERS , Hl0 % OpenSearch BRSS#1 Amazon Bedrock , WiFEMERRTH
RBET E g,

- MEEME — RAG ARARMEAMLIE L IERF Cypher BEWHRIER RMXHKE , MREKHIZN
NAFREHBERERH,
o BA{E{t — Amazon Bedrock H RAG Z#HH pay-per-tokentE B BR1K T #E MFUIZR LA

- AEHEM-FERA LTRSS ESFEMIRER pay-per-tokenit & ] LAS A PR E R A &R 6 H 18R n 48
o

5 Well-Architect AWS ed 4 {R¥E—2 20


https://docs.aws.amazon.com/prescriptive-guidance/latest/generative-ai-nlp-healthcare/llms.html
https://aws.amazon.com/architecture/well-architected/

AWS FSEHES NETTREITIL B2 RIEE —RAERT R AWS

Al N EETENBARE

AL EREW BB TN 2 A BN TN 83 77 A EIMAMECSAT T RIRIB R EZ F4L, XALRSEEN
FHEENRELE R, BT FIXLE Al 185 Amazon Bedrock FM1EMMERER , Eff R EEUEFTUE
ERSTIHENER, BRERAHRESEEVFENEARE,

CALNETRE (ANBERE, WRIER, HORATHE ) FREDRES, BLFHEEHR
AEH LLMs SESMAREFHLNILHARERES | EF REBEETUREI M EHAY
SN EATMUSH , CTURERIVEEN TRMERATHRE | FERMECHBABRMG
4

BEfRIRTT R AT HE BY G TUM B A BRI AT REME . X LEETIN AT LAk B B E TS HREET A Z#ER
FRETVUBHERIEKREENEBARFIZNEFEBAGERNRRENEES L, CEAUNBIE
&, BBERSMBIERIITE , BEEMNEF TRXLERE,

IR 73 R

ZRRDREAZSRRB[OREBLENK (RAG) BRR DT BELRE, AU 3 BEBRARN
wRetE , ABEEERRANBARMEITD, ZBRTRER T AT IHEE

- MREEK — FREBENEIRFEIINSHCEESRSE  fINERRIZER. Rl BARER., iE
R KBRESR, QBB MAYRMER LidxK

- REWERF — FRFEEHILERESE  SINHERE, EECRUREITASRENAYEIER
ORRE

« ZYMANEFT L — ERMREEFNERCHENREXEBRFEEFENESHCEBIE  UEHE
KEBETNH. BT WM A BT W REHERY HEMT

REIF D EREEEF M T NI EBICARFES B, BTSSP BCENERRIINBARME 2, %
PBENTBUEENARMO , EUUERIBREZTEHTIHE, PIEEKNATXK TS HEHEFIREI
H 177 Amazon S OpenSearch ervice 1 , UEFELEBEHNIGKREE AT UNEH#ITRER, B HITE
NAIRBEZREBREEER , RREEMPBELXBEUULTHRERNMNAZERG . IWETESEER
WY fR, BERTUBRERR TS REBDER , WS EZ T,

R R T RER 21


https://aws.amazon.com/neptune/knowledge-graphs-on-aws/

AWS FEMES NETTREITIL B2 RIEE —RAERT R AWS

Periodic or on-demand workflow

Patient records @ []E:q < / ?

i

f
1
1
. i Curated
! Consolidated Amazon SageMaker Al A 1 OpenSearch un
! extractions i . . chain-of-thought
1 Embedding endpoint Service
prompts
! Vector database
1
1
Amazon S3 | J’
1
|
|
1

[
[
! Amazon SageMaker Al Amazon SageMaker Al Amazon Bedrock
|
Amazon DynamoDB | Processing job Context processing Fine-tuned model
1 pipeline
[
[
I f l 1
—3 1
1
! = = .
| = g B o p
Amazon Redshift :
: Enti.ties and Amazon $3 Amazon Neptune JSON JSON JSON
| b e e e ———————— relations table Knowledge graph Patient outcome Patient behavior Likelihood of
inference inference re-admission

1

Amazon SageMaker Al
Risk-scoring models

E

Amazon SageMaker Al
Embedding endpoint

8 O

Clinician

AWS Lambda Amazon SageMaker Al Amazon OpenSearch
Text embedding endpaint Service
Medical knowledge base
AWS Lambda Amazon Bedrock
Alerts to care managers Foundation model

and high-risk patients

PR ERE REBFEIUT LR
F1%  FREFHRRIETNEEMG

B2k MNBENAGTHZATHITH

Ny

- E3
Y

L TN BB R A By AT RE 1
c WE B ARYE 28

Y

R T SRR 22



AWS FEMES NETTREITIL B2 RIEE —RAERT R AWS
£1%5  FAERFAAEETMMNEEME

£ Amazon Neptune ¥ , BRI AMEAAREXREZRE —BRNEBRNEXEERDNE RV E AR, W2
MEEAMRBENSRERSEZRFEARERNEBELEE. BEBEET N FEHENNEXRMEE,
FEBREATUERMENSEERNBEHTEENERE , FEEREFNEY,

HIRE AR BEHATRE RS 2. U TRERBEFTATEETEHNRRETANARBITE

« TRBYE — BELANUM. FERA. UnEANAYNRBREER

- BERY (REEIEF ) — 2B, ER. WRINIHBE, WKIZFK, D, FR, BT, &
FHMEREER

« FERMEKRSH — IRRNETERNES , BRFEEE. #REXANBEN AR A

YRE] LAFI A BE 5 AR B A A9 R f## k5418 Amazon Bedrock FREYEZEI L |, 640 Llama 3. #RETEAfEA
KXTEEE—REBAN—AHYETOETT VR NI EEBERBEERT L. ERAHFERENRE
& ZEESER-EAYTET T EARBEEYUFNENRES ATELNRS , URAZENRE
R XERFWHFIRERERLERL, XEFRELE, SHKEERMATXBEEREERNHE
=0, 2 HRNEFME T UERNEBBEEPHEARTANBZENBEE,

TRERTHEAESFREET RIS HIBEER Amazon Bedrock F#iE LLM PSR IR F S B, XL
B REaEFE —RNEANEENRERRMIATOREN, ZYSHIBEESHERNBEETEMET X

Fam o
ol

SMEs Amazon Bedrock Amazon Bedrock

H High-parameter LLM Foundation model

El—-El—o-BEl—o-El—o—-B—o-B——E

Amazon Neptune  Amazon SageMaker Al Amazon SageMaker Al Amazon S3 Amazon Bedrock Amazon Bedrock Amazon Bedrock
Medical knowledge Processing job for Processing job for Instruction fine-tuning Customization job Model evaluation job Purchased provisioned
graph data extraction data preparation triplet dataset throughput

.
-

Amazon SageMaker Al Amazon SageMaker Al
Processing job for Hyperparameter tuning
dataset engineering

B1E MNEEWG 23


https://docs.aws.amazon.com/neptune/latest/userguide/intro.html

AWS FSEHES NETTREITIL B2 RIEE —RAERT R AWS

BRERTHTIER :

1. Amazon SageMaker Al BIERIESERMRE R , URZZNBEIRFHSINEE , THIAREE
£ — Bt el A 3T — B 25 RATT B R i

2. SageMaker A TEBEHIEHERE THEES T Amazon Bedrock LLM MEBERMHWEN () SMEs, iZT
ERMNDMRBEPREZZINBIES NTENHES (HUNERREL, AESIREHRE ) , XL
KAIRPTENEENRERR

3. ZIHEBIET —MRHESE , EFRaFEMNAREEFRIVELR, chain-of-thoughti2 R B EH L
REH, eFHiIIE&EBIESE L& T Amazon S3 FiEE,

4. Amazon Bedrock B X AESfE A kb IR B IE E R HUR LLM,

5. Amazon Bedrock E#Il THEER T YL E R HIER Amazon Bedrock E/iER, ©/FshAE
o, HEALEENINSEREEMIINSESHK.

6. Amazon Bedrock 1¥fl T/FE AT LR ITHRE ITEERN ST HIFNEERTITMG,

7. MRABRFERH  WEFAERINGHBESE  WSFELRHERAESHREENET. IREHEER
BERHteEAVEE R | B ERERIGFES .

8. EEBETMEAESUSFEAXREENNITER , BALLRLI HIFREEEE S Amazon Bedrock
MEENEFLE.

F2H MNBBENLEITASETTRITH

Fine-tuned LLMs AT AL IR I ERIC S, MR BEMEMR E G EFZAREN BEREXE, A1)
HEBEREARRALFATEST.

IS REATFURNANRELEE 1 S FAEFAAREMUNEENE, MRARLTISKEBELEE
H#fE , SRENTRNBERLERNE. ERSEGWIORTT THRME, YRR, AYRZERE
FRAEL K FELALREXFHER , FEBRXET IANEM.

Fine-tuned LLMs AJSAEAEZF AIREE T EMNL FEEBTEMIL 5% OpenSearch IRF X EHIEREF
PG RICRVERMERE, XERRIERTELRREAFEIMARTETRT. AFML A UERIX
L6 53 T3 SR TN R KA E <FHY AT REME
1. BT AR ES R ABIE

o GHBE - NEZAREGRIISKENEERRE , SINSEE=ARE AR EER,

« FELM{LEIE — M Amazon S OpenSearch ervice &2 IR E 1 3R KIT M If K12 FKo
2. HREERERENLNERNEART. UTERRERTA

B2L  WMNBETH 24



AWS FSEHES NETTREITIL B2 RIEE —RAERT R AWS

You are a highly specialized AI model trained in healthcare predictive analytics.
Your task is to analyze a patient's historical medical records, adherence patterns,
and clinical context to predict the **1likelihood of future non-adherence** to
prescribed medications or treatments.

### **Patient Details**

- **Patient ID:** {patient_id}

- **Age:** {age}

- **Gender:** {gender}

- **Medical Conditions:** {medical_conditions}

- **Current Medications:** {current_medications}

- **Prescribed Treatments:** {prescribed_treatments}

### **Chronological Medical History**

- **Visit Dates & Symptoms:** {visit_dates_symptoms}

- **Diagnoses & Procedures:** {diagnoses_procedures}

- **Prescribed Medications & Treatments:** {medications_treatments}

- **Past Adherence Patterns:** {historical_adherence}

- **Instances of Non-Adherence:** {past_non_adherence}

- **Side Effects Experienced:** {side_effects}

- **Barriers to Adherence (e.g., Cost, Access, Dosing Complexity):** {barriers}

### **Patient-Specific Insights**
- **Clinical Notes & Discharge Summaries:** {clinical_notes}
- **Missed Appointments & Non-Compliance Patterns:** {missed_appointments}

### **Let's think Step-by-Step to predict the patient behaviour**

1. You should first analyze past adherence trends and patterns of non-adherence.

2. Identify potential barriers, such as financial constraints, medication side
effects, or complex dosing regimens.

3. Thoroughly examine clinical notes and documented patient behaviors that may hint
at non-adherence.

4. Correlate adherence history with prescribed treatments and patient conditions.
5. Finally predict the likelihood of non-adherence based on these contextual
insights.

### **Qutput Format (JSON)**
Return the prediction in the following structured format:

““json
{
"patient_id": "{patient_id}",
"likelihood_of_non_adherence": "{low | moderate | high}",
"reasoning": "{detailed_explanation_based_on_patient_history}"
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}

3. IR REBLAZT AN LLM, EFMILABRRIATNER, UTE LLM WEERH

{
"patient_id": "P12345",
"likelihood_of_non_adherence": "high",
"reasoning": "The patient has a history of missed appointments, has reported side

effects to previous medications. Additionally, clinical notes indicate difficulty
following complex dosing schedules."

}
4. FRATE R R AR ERFUN B 45 RE R, Blan , £ — o RGINE B A3 B AT RE R T & T HY AT REMETR

o
5. (k) EARENBREMGERSBEEFED . WHERETREANRI KT E B9 IEARHE
LB,

E 3L HNBEEBRABRN A8

HTETEERAEEUARNEERENSE  EFARR—IMETERNE, HEBARRRHEEER
BERENET REREESRMN —TE %,

NTUHEBAZER  BENLT -, fln 7 RBEAZER, ZERREHREEEtRANERDERRIT
TRARTNERBENE DL, A THNBREBRARNS | 2B A+ A UERIREF
IENEZAARIERNEHE, £ 15  EAEZAAEETNEE TG Z AR E R IR EF R
FTEREEE. FA, HYTERNIZRK, XEHFECRITEUATARE !

- BERE LR HBRARN L FE
- BENT XA MEAYH R A
- BEERENER  ERIEFENHE

BRI LA EX LR E RIS , BERBORINRSER RN EEBRARN TN, ZRFFN
BEAARL LI LLM,
1. BRINT AN ER WAL

« IMERLIEFE — NEFHRERRIAYISG B, YA THE, 2HARAERE,. &RelE
NIk 7 5 31 B9 98 52 A K EL A4S B

« THER —RRASEFXRESMONBE RGN EMERANIGKRIZR.

EB3F MNBEFEBRAR 26



AWS FSEHES NETTREITIL B2 RIEE —RAERT R AWS

2. QIBEEHRMNALIEFMITHERBBARR. ATRETRRA

You are a highly specialized AI model trained in healthcare predictive analytics.
Your task is to analyze a patient's historical medical records, clinical events, and
adherence patterns to predict the **likelihood of hospital readmission** within the
next few days.

### **Patient Details**

- **Patient ID:** {patient_id}

- **Age:** {age}

- **Gender:** {gender}

- **Primary Diagnoses:** {diagnoses}

- **Current Medications:** {current_medications}

- **Prescribed Treatments:** {prescribed_treatments}

### **Chronological Medical History**

- **Recent Hospital Encounters:** {encounters}

- **Time Since Last Discharge:** {time_since_last_discharge}

- **Previous Readmissions:** {past_readmissions}

- **Recent Lab Results & Vital Signs:** {recent_lab_results}

- **Procedures Performed:** {procedures_performed}

- **Prescribed Medications & Treatments:** {medications_treatments}
- **Past Adherence Patterns:** {historical_adherence}

- **Instances of Non-Adherence:** {past_non_adherence}

### **Patient-Specific Insights**

- **Clinical Notes & Discharge Summaries:** {clinical_notes}

- **Missed Appointments & Non-Compliance Patterns:** {missed_appointments}
- **Patient-Reported Side Effects & Complications:** {side_effects}

### **Reasoning Process - You have to analyze this use case step-by-step.**

1. First assess **time since last discharge** and whether recent hospital encounters
suggest a pattern of frequent readmissions.

2. Second examine **recent lab results, vital signs, and procedures performed** to
identify clinical deterioration.

3. Third analyze **adherence history**, checking if past non-adherence to medications
or treatments correlates with readmissions.

4. Then identify **missed appointments, self-reported side effects, or symptoms
worsening** from clinical notes.

5. Finally predict the **1ikelihood of readmission** based on these contextual
insights.

### **Output Format (JSON)**
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Return the prediction in the following structured format:

*“json
{
"patient_id": "{patient_id}",
"likelihood_of_readmission": "{low | moderate | high}",
"reasoning": "{detailed_explanation_based_on_patient_history}"
}

3. FIRREBAZLIMAN LLM, ZFFEMILBRRAHATMNEFRFZIW TEEFNER, UTE LLM 1
EE-F

{
"patient_id": "P67890",
"likelihood_of_readmission": "high",
"reasoning": "The patient was discharged only 5 days ago, has a history of more

than two readmissions to hospitals where the patient received treatment. Recent
lab results indicate abnormal kidney function and high liver enzymes. These factors
suggest a medium risk of readmission."

}
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ReadadmissionPropensityScore = (OutcomeScore x QutcomeWeight) +
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