Phan mém Du doan AKI Tién
tién danh cho Hoi stc Tich cuc

Acura AKIl"

Bao cao Giai phap Tri tué Nhan tao Ho tro Lam |
sang (Clinical Al Support Solution Report)

TFDA Medical Device License: 008112
Pat chirng nhan Hé thong Quan ly Chat lugng
(QMS 1837)

Huede Healthtech




Khing hoang trong ICU: Ton thuong Than Cap tinh
(AKI) de doa truc tiép dén tinh mang

30-40% 50-80% Chi 29%

'{::' 1 Ty | t&r vong khi Bénh nhan phuc
ICU mac AKI. —/\/—I bénh nhan ICU h6i hoan toan
—& bi suy than cap. O~ chuirc nang than

sau 7 ngay.

Pi kem vai chi phi y té khong 16 va nguy co chay than
nhan tao lau dai, bénh than man tinh (CKD).



Acura AKI mang dén Igi thé 24 gic dé can thiép sém

Giai phap

Phan mém Acura AKI str dung thuéat
toan Hoc mdy (Machine Learning) dé
phan tich dir liéu |am sang va du doan
nguy co mac AKI trong 24 gid toi.

Muc dich su dung

e Bénh nhan nguai 16n (>20 tudi).
e Diéu tri tai ICU trén 30 gio.

Gia tri cot 1oi

Canh bao sdm gitp béc si toi uu hoa
phdac do diéu tri, bao vé chic nang
than va clru sdng bénh nhan.




Dong thoi gian thu thap dir lieu va du doan nguy co
 Thu thap dir lidu '2n theo cac khung thoi gian t6i uu trudc thoi diém

» Cung cap theo moi gio.

24-hour
Prediction Window

T-24 hrs /

Thu thap DU liéu

. o= . Khoang thai gian 24 gio
DU lieu nuadc tieu Sinh du bdo nguy co AKI
Xét nghiém hiéu :

& Thudc

Thoi diém
truyén dir liéu
va Suy luan Al



Tan dung 21 chi s6 Iam sang san co trong hé thong ICU

Dir liéu Dir liéu Ho so -~ HOso
)7 Sinhhigu Xét nghiém ") Thudc ll Nhap vién
(Vital Signs) (Labs) (Medications) (Records)

Thai gian nhap ICU

Huyét ap tam thu (SBP) WBC RAS_INH (icuDTTM)
Sp02 Creatinine (CREAT) Thudc lgi tiéu Thoi gian bat dau
chay than (HDDTTM)
Nhip thé Hemoglobin (HGB) (L';‘:gglggpmﬁg)
Nhip tim Tiéu cau (PLT) Vancomycin
Nhiét do BUN Colistin
Thé tich nudc tiu Total Bilirubin Amphotericin B

(8h/24h)



Kién tric hé thong va tich hop lién mach qua Web API

e Tich hgp tu dong vao hé thong HIS/NIS/LIS hién tai.
e Giao tiép bao mat qua Web AP! (HO tro giao thirc HTTPS).
 Phan hoi rui ro AKI va trong so6 dac trung ngay lap tire trén tram lam viéc cua bac si.

a Acura AKI Software G

= o~
Hospital ‘getb API g 6y & Output Receiver
Data Source ~amew?y Tién xur ly Inference Hospital Information
HIS / NIS / LIS D licu dinh dir lieu Engine System / Clinical

dang JSON

Dashboard



Tién xu ly dit liéu tw dong dam bao do tin cay va an toan
Raw Hospital Data Outlier Removal Data Imputation Clean Data for Al
+
o 1 " O
O g=p o =pec
0@ g ¢ GO

Canh bao an toan

O i e
e = Tu choi suy luan néu
& thiéu toan bo 5 sinh
Outlier Removal Data Imputation hle%qqgndt[ ong,
Ty déng loai b cac giatri * Gan gia tri trung binh tur tap di liu huén trci(?‘q gldo, - q o
sinh hiéu sai lechhogc ~ luyén (vd: Huyét ap, Sp02). dcc))g?l Sgﬂéfih.t.f

n3m ngoai gidi han sinh Iy * Gén gia tri trung binh tlr dai binh thudng
do nhiéu thiét bi. cho xét nghiém (vd: Creatinine, WBC).
: e Gan gia tri 0 cho lugng nudc tiéu néu
thiéu di liéu.



Tri tué Nhan tao C6 thé Giai thich (Explainable Al)

oV

xay dung niém tin lam sang

Bac si khong can phai tin twdng mu quang vao Al.

Cong nghé SHAP: Cung cap xép hang
trong s dac trung (Feature Weights)
cho tirng bénh nhén cu thé.

Urine_24

Diuretics

Phan tich cac yéu to rui ro hang dau
(vd: Giam lugng nudc tiéu, téng nhip CREAT
tim, stir dung thudc lgi tiéu hodc thudc
ddc cho than) dé ho trg quyét dinh

lam sang. PULSE

-0.15

SHAP Values (Feature Importance)

+0.30

+0.25

Risk Factors —

+0.65



Giao dién Bang diéu khién (Dashboard) truc quan tai giudng bénh

Acura AKI Clinical Dashboard

NGUYEN VAN A, MRN: 1234567, BED: 048

@) “ 77.00%

T9 16 Ral ro AKI (Resi-time Risk Probability

Trong s6 Djc trung (Feature Importance)

Utine_24 [+0.85)

e Juretics {«0.30)
JREAT (+025)
ULSE
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Xu hudng thay déi lugng dich vie/rs (3-Day VO Trends)

=~ Fluid intake Output

/", Canh bdo Thubic cé nguy co déc tinh cho thin
(Petential nephrotoxic medications)

1.Ty Ié Rui ro AKI (Real-time
Risk Probability) hién thi ro
rang (vd: 77.00%).

2.Trong so Dac trung (Feature
Importance) giai thich ly do
canh bao.

3.Xu huéng thay déi lugng dich
vao/ra (3-Day I/O Trends).

4, Canh bao Thuodc cé nguy co
doc tinh cho than (Potential
nephrotoxic medications).



Hiéu suat mo hinh vuot troi voi do chinh xac hoc thuat cao

« Dugc tdi uu hda tlr 60 tinh ndng xudéng con 21 tinh nang cét 16i (Parsimonious Model) ma van gilr nguyén
dod chinh xac.

« Vugt qua cac tiéu chi nghiém thu khat khe nhat trong 3 giai doan thir nghiém 1am sang doc 1ap.

1

XGBoost & Neural Network Metrics

AUROC: ~0.911 (Kha nang
phan biét rui ro xuat sac).
Sensitivity: 0.870
Accuracy: 0.809 .

False Positive Rate




Federated Learning: Dot pha bao mat va toi vu héa da trung tam

e __
Van dé
D{r liéu y té& bi cd 1ap do céac quy dinh bao TCGH
mat quyén riéng tu khat khe.

" Model ==

Giai phap & | wegs  plemele
' PN 0 o Q — oaf@oa|as
Ung dung Hoc lién két (Federated o| TT7 o » k. T
Learning) trén 5 trung tam y té 16n tai Dai MMH \ / TVGH
Loan. " Model R " Model )
‘Weights — Weights |
o » a0
Ket qua Federated
e Cai thién chi s6 AUROC tur 0.012 dén Server
0.039. " Model “Model @
e s A \ \ A ‘Weigh Weights — —
e TOI vu hoa mo hinh Al da dang ma khong gggg 2 = ooof=
bao gid chia sé di liéu bénh nhan tho ra oﬁ ? E °° E

ngoai ranh gidi bénh vién.



Thanh twu thwc té: Cai thién ro rét két qua dieu tri bénh nhan
Dir liéu thwe té tlr Bénh vién Pa khoa Cwu chién binh Dai Trung (TCVGH) - HIMSS Davies Award 2024.

Rut ngan thei gian  Giam thoi gian lwu

cho nhap ICU vién (LOS)
So ca chd dwdi 24h Rut ngan thoi gian nam
tang dang ké. ICU xudéng mtrc trung

binh 7.16 ngay.
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Ty |é t&r vong chung
gidm manh (xudng
31.22%).

31.22%

Giam nhu cau chay
than (RRT)

Phat hién sodm AKI giup
giam ty & bénh nhan
can can thiép RRT.
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Minh chirng chat luvgng: Bang sang ché va Chirng nhany té

Bang sang ché
e US Patent 11937932 (Hé thdng va
Phuong phap Du doan AKI).

e Taiwan Patent 1796228.

Chirng nhan Thiétbi Y té

Giay phép Thiét bi Y té TFDA Class |I
(Ma s6: 008112).

Quan ly An toan & Chat luong
e Dat tiéu chuan QMS 1837.

e Tuan thi bao mat thong tin ISO/IEC
27001:2013.




Su cong nhan toan cau va giai thuéng danh gia

)
<l

HIMSS Davies Award of Excellence 2024

Giai thudng toan cau vinh danh tng dung CNTT
y t€ xuat sac (Du an TCVGH).

Symbol of National Quality (SNQ)

Giai Bac chat lugng qudc gia cho Hé thong
Cham soc Tich cuc Théng minh.

Future Tech Award 2023 National Healthcare Quality Awards

Danh cho tinh nang du doan AKI va suy luan 4 1an vinh danh hang muc Smart Health IT.
thoi gian thuc.
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Huede Healthtech: Tién phong chuyén do6i tu Bl sang
Al trong y té

e Dugc thanh Iap nam 2013, Huede chuyén

cung cap Hé théng Quan Iy Cham séc Tich Tam nhin: In touch with your life better
cuc & Cap clru hang dau. Cung cap du doan chinh xac hon, can thiép

e Dinh hinh tuong lai y t&€ s6 théng qua viéc k'P thonahon, baao vé chuc nang than va cuu
trich xu&t tu dong di liéu thiét bi (APTS) va BORGeTRg D

uUng dung Hoc may.

( ;L%T%O
~\(\/ 2 .

-
N, o

Al Prediction
(CDSS)

Data Collection (Business Intelligence)



