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Pai thao dwong thai ky

TS Jane Hirst
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Dai thao dwong la mot van dé toan cau

1 in 11 adults has diabetes (425 million) 1 in 2 adults with diabetes is
®© © © © © © © © © © o undiagnosed (212 million) ( ’
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12% of global health expenditure is spent on 1 in 6 virths is affected by hyperglycaemia in

diabetes pregnancy
($727 billion)
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Tinh trang thai san tai nwd'c Anh

650 000 bé duoc sinh ra moi ndm tai Anh va x& Wales

U'dc tinh khoang 2 dén 5% (lén dén 32 500) mac Pai
thao duwong thai ky:

— 87.5% Dai thao duwong thai ky
— 7.5% Dai thao duong typ 1

i |, —5%Dai thao dudng typ 2 Q/FAP

HOI NGHI SAN PHU KHOA
VIET - PHAP - CHAU A
THAI BINH DUGNG A




Van dé gi xay ra néu ban mac @VFAP

Pai thao dwong trong thai ky?




Tac dong dai han cua Pai thao dwong thai ky

Me: tang nguy co Dai thdo duong typ 2 dén 50% trong
vong 10 nam

Tu van thay d6i 16i séng

Xét nghiém duong huyét déi sau 6 tuan hau
san

Xét nghiém HbAlc hang ndm

Nguy co mac Pai thao dwdng thai ky trong an
mang thai tiép theo = tu van s&m vé Dai thao
duong thai ky

Con: tang nguy co béo phi va bénh chuyén hda

“Dai thdo duwong gay ra Pai thdo duong

Gay ra vong xoan bénh ly

NICE 2015 Diabetes in pregnancy




Muc tiéu {@ ’FAP

. Vi sao ching ta can mot giai phap s6 hda cho Pai thao
dwong thai ky?

Hé thong GDMHealth

K&t qua tir nghién ciru ngau nhién cé doi chirng TREAT-
GDM

Dung ki thuat Machine learning trén dit liéu s6 duong
huyét dé cai thién két qua



Cac van dé

F 74
Tile beo phiva tudi

me tang Sy thay doi trong
tiéu chuan chan doan
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The International Association
of the Diabetes and Pregnancy Study Groups [IADPSG]

UNIVERSITY OF




X tri Dai thao dwong thai ky

Tai nha:
1.Tu theo ddi dwong huyét 2. Kiém soat ché do an 3. Dung thubc

(4 dén 6 lan moi ngay )

N

_! Film Coated T;%g
Metformin
& Tablets BP

dddddddddd

Tai phong kham:

. . . Thir thach
) TheNeo doi dt\m’ng huyet Cac bién phap diéu tri con gap
(moi 2-4 tuan) khé khin trong tién luwgng hiéu
e Tu van ché dd an va diéu qua
chinh liéu thuébc Phirc tap doéi v&i bénh nhan va

doi véi NHS

*  SMBG = Self-Monitoring of Blood Glucose
e ACHOIS (2005), NE J Med, vol. 352, 24, pp.2477-2486
e Landon et al (2009), NE J Med, vol. 361, 14, pp. 1339-1348
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Courtney Banton @ I DIARY

(5\. Diabetologist Gaya Thanabalasingham @ 10:40 - 'Courtney is well. Fasting CBG mostly 5.5-7 mmeol/L. Plan: 1) Increase lantus to 18 units at night 2) Advised
Courtney to increase lantus in 2 unit increments every 2-3 days until fasting readings are below 5.3 mmol/L 3) scan now followed by OBs review’

_=_|<?:i1 Clinic visit recorded @ 10:38 - Gaya Thanabalasingham

Readings
Last visit sun
BMI - 17 6 mmolfl g9 mmolfd  10:25 mmol/l 13:10 mmol/l  14:21 mmol/l  18:10 8. 1 mmol/l  19:44
Stage 32+6 Metformin 1000 mg M M M Metformin 1000 mg M
T
ype ‘P 0 .
MRN : 5.1 mmol/l 13:10
M
SAT 6 5
16 - mmol/l  09:26 mmold  10:56 mmal/l 12:58 mmel/l  14:19 mmel/l  17:29 mmol/l  19:20
Metformin 1000 mg M M M Metformin 1000 mg M
MO M
T 6.8 7.9 10.1 8.8
15 - mmal/l 729 - mmolfl  08:48 mmaol/l 12:22 . mmol/l  14:18 mmol/l  19:59 - mmaol/l  21:12
Metformin 1000 mg M M M Metformin 1000 mg M
M O Out for lunch with work and M
limited options as food was
catered and couldn 't be
adjusted to suit.
THURS 6 6
14 . mmol/l  09:34 mmol/l  11:06 mmol/l  13:06 mmol/l  14:46 mmol/l  17:47 mmolfl - 20:01
Generate code Metformin 1000 mg M M M Metformin 1000 mg M
M0 M

Archive Record WEDS
13 5.9 mmal/l  gg9:30 mmold  10:50 mmaol/l  12:59 mmol/l  14:34 mmol/l  19:36 mmol/l  19:37
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1.Doduonghuyét 5 NFC glithdng tin dén App 3. Pdtnhan va gbi

== GUitin nhan

GDmHealth 5

HI Jane, can you

please increase Cho San phU
your metformin

rkiieedl  thong qua
morning. 0
Website

Két qua dvoc minh
hoa bang dang
bang va so dé




Bat thuong test dung nap duong trong thai ky nay

Phu hgp cho nghién ctru

Van ban déng thuan

Phan nhédm ngau nhién

Theo doi tai phong kham
102 phu ni¥

Theo doi tw xa
101 phu ni¥

Dt liéu dwdng huyét ghi nhan trén gidy

Dt liéu dudng huyét gliri qua GDm-health

Theo ddi tai phong khdm moi 2 tuan

Theo ddi tai phong kham moi 4 tuan




Characteristic

ém co ban

Intervention

N

mean (SD) or total (%)

/FAP

mean (SD) or total (%)

Tubi me
S6 lan sinh
0
1
2 trd 1én
BMI lic kham (m/kg2)
Hat thudc 14 trong thai ky
Tang huyét ap
Trinh d6 van hoa
Trung hoc
Phé théng
Pai hoc
Chdng toc
0. Da trang
1. Nam A
2. Chau Phi/Caribe
3.bong A
4. Khac
Tudi thai lic tham gia (tuan)

S6 luvgng diéu tri metformin ban dau

Noéng dd HbA1C ban dau (%)

33.9 (5.5)

36 (35.6)
33 (32.7)
32 (31.7)
31.1 (6.7)
3 (3.0)
2 (2.0)

27 (26.7)
22 (21.8)
52 (51.5)

77 (77.0)
10 (10)
6 (6.0)
3 (3.0)
4 (4.0)
30.9 (3.6)

17 (17)

5.42 (0.34)

Control
N
102 33.0 (5.6)
102
42 (41.2)
40 (39.2)
20 (19.6)
102 31.6 (7.3)
102 5 (4.9)
101 6 (5.9)
99
24 (24.2)
30 (30.3)
45 (45.5)
102
80 (78.4)
13 (12.7)
4 (3.9)
1(1.0)
4 (3.9)
102 31.0 (3.4)
102 13 (13)
46 5.39 (0.35)




blood glucose mmol/L
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Két cuc chinh

Duwong huyét trung binh
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Ti & thay d6i dudng huyét trung binh

-0.16 mmol/L per 28 days (INTERVENTION)
-0.14 mmol/L per 28 days (CONTROL)
p=0.78

24

I I 1 I I 1 I I

26 28 30 32 34 36 38 40
Tudi thai
control @ ————- limits of 95% of patient trajectories

treatment

42




Hai long ngwol benh
Chuwong trinh khao sat hai long nguwoi bénh va diéu tri Dai thao
duwong thai ky Oxford danh gia trén 12 chi s6, danh gia mdac dé
hai long chung, mai lién hé gilra thai phu véi doi khao sat dai
thao duong, mirc do tin cdy va sy thuan tién cua viéc theo doi
dwong huyét.
120 phan héi (60 can thiép, 60 chirng)

50.00

Thang diém tbi da 48.

45,007

Diém trung binh trong nhém
chirng 43.0, diem trung binh
trong nhom can thiép 44.5

40.00

QIFAP

x HOI NGHI SAN PHU KHOA
VIET - PHAP - CHAU A
Fandemistion THAI BINH DUGNG A

Total OMDTSQ Score




Count

60

204

Unable to
comment

Mo Unsure Yes

If you were to develop gestational diabetes again,
would you be interested in using a mobile phone
app to help with blood glucose monitoring

Error Bars: 95% Cl

ngwoi bénh

Randomisation
80— M Control
Hintervention
G0
3
U an-
20

Unable to
comment

Mo Unsure Yes

Would you recommend the mobilefphone app for
gestational diabetes to a friend or family member
with the same condition?

Error Bars: 95% Cl

G/FAP

HOI NGH| SAN PHU KHOA
VIET - PHAP - CHAU A
THAI BINH DUONG A



Tuan thu theo doi @ ’FAP

Pac diém Nhom can thiép Nhém chirng
N =101 N =102

S6 mau duwong huyét Tong = 21 494 Tong = 14 472
(0-691) (0-527)

S6 mau dwong huyét trung  3.80 (1.80) 2.63 (1.71)

binh/ngay




Két qua lam sang
Murc dwong huyét tuwong dwong gitra hai nhom.
Mtrc do hai long cao hon vdi sy cham soc (p=0.05)

Tuan thu theo d&i duwong huyét tot hon (p=<0.0001)

It m6 18y thai hon (27% v 46%) (p=0.005)

/FAP




Tac dong trén hé thong y té {@,FAP

Chi phi chénh léch uvéc tinh = -£1044 nho vao GDmHealth
Giam 26% s0 lan di kham 2

Giam 50% thoi gian danh cho cac thu tuc hanh chinh cda ho sinh?

1 Oxford AHSN, 2017
2 Mackillop et al.JMIR Mhealth Uhealth. 2018 d0i:10.2196/mhealth.9512



Cac budc tiép theo @ ,FAP

Lam viéc v@i d6i tac thwong mai (Sensyne health) nham phat hanh & quy
mo 1&n va phat trién mo hinh tai chinh bén virng

Lwong gia cudi: da trung tam, ly tudng nén duoc thuc hién trén nhirng
dan s6, dia diém va dau ra |dm sang khac nhau

Lam viéc v&i hé thong y té & Anh va cac nwdc khac

Phat trién cac phwong phap tiép cin méi nham quan ly Dai thao dwong
thai ky duwa trén viéc stir dung nhiéu dit liéu dau vao va ky thuat Machine
learning



Oxford University Hospltals

NHS Founc iation Trust

Machine learning c6 thé cai thién
quan ly Dai thao dwong thai ky? @ ’FAP

=) Sensyne Health



http://ouh.oxnet.nhs.uk/Resources/Picture Library/OUH_FT_NHS_logo_process.jpg

Oxford University Hospitals NHS |

NHS Foundation

Cac van dé ;@ !FAP

Van dé 1: Machine learning c6 thé phan tang san phu
nao sé can diéu tri dung thudc khong?

Van dé 2: Machine learning cé thé dy doan duoc khi
nao san phu sé can diéu tri dung thudéc khong?
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Oxford University Hospitals NHS |

NHS Foundation Trust

Phwong phap hoc

e Dan nhan theo tac vy, vi du: nhan dién an kiéng-an kiéng @ ‘ ‘ 'I

v@i an kiéng-dung thudc

e Truy xuat dic diém, chang han nhu ndng dé duwdng huyét
va dit liéu kiéu hinh san phu

e Chuin hda dac diém, vi du: chuyén ddi cdc dic diém thanh
cac thang gia tri twvong duong

e Phan chia dit liéu thanh cdc bd huan luyén va kiém tra

e L3p lai cac thi nghiém nham t6i wu hda céc chi sé trong
trng mo hinh

e V& duwdng cong ROC va uwdc tinh AUC cho mbi mé hinh cla

Lwong gia turng tac vu
mo6 hinh
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Oxford Umversuty Hospltals

NHS F

Dir liéu QFAP
Dt liéu tw 2 bénh vién trong 2012-2018
e 1661 phu nit; 1446 c6 bai thao duwong thai ky;
* Phan tich trén 876 phu ni¥ v&i 112 997 mau dwong

huyét; (trung binh 203 mau/ 1 phu nir, SD 181).

* 36 164 bita sang; 31 115 bira trwa; 40 316 bira toi

e 267 (30%) phu ni* can diéu tri dung thudc trong
thai ky vdi théng tin chi tiét vé liéu va thoi gian diéu
tri.
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Oxford Umversuty Hospltals

NHS F

1: Machine learning cé thé phan tang ,
san phu ndo s& can diéu tri dung thuéc@ FAp

khéng?

Kiém soat luc chan doan Kiém soat lic sanh

Tiét ché Tiét ché DD
Tiét ché Thudc DM
Thudc Thudc MM

*Machine Learning
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Oxford University Hospitals NHS

NHS Foundation Trust

Phan tich so liéu cta 2 tuan theo doi dau tién
cho thay nhom DD c6 duwong huyét thap hon {@D ’FAP
nhém DM

First two weeks

i —_ - |D Breakfast O Lunch @ Dinner |
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| |
! . |
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Oxford University Hospitals NHS |

NHS Foundation Trust

Van dé 1: Machine learning c6 thé phén tang san phy {@ ’FAP
nao s& can diéu tri dung thubc khdng?

Binary classification

P W
LD N ~ ~
2 A >
R ag . 54 Tiét ché>THUOC cecee
= ‘é eeocoo0
Diet and lifestyle = oo
adjustment [ I ] » Thoi gian
s Tiét ché Thuoc
< Z | 224 tiét ché> tiét ché
Drug ( ) ) , Thaoi gian
treatment L : ) L
Tiét ché Tiét ché
Dan nhin: Hai nhédm, duoc dan nhan dya trén Twong lai:
diéu tri khi bat dau trén GDm-Health va khi — Diéu trj ca thé hda
SaN”hA o \ L — San phu trong nhém DD c6 thé
Dl{ Ileu:,13 50 liu d?u'czngbuye:c tai tuan dau va thuc hién theo dsi it hon va dénh
tuan tha hai sau khi bat dau trén GDm-Health, gi4 ngoai trd it hon

tudi va BMI
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With BMI, Age

1 | Median RQC +5 quantiles (Week 1) ‘
.A .............................. AV vu‘/‘"
i
7’
7’
7
median
"""""""" 5t qguantile
"""""""" 95t guantile
== = random guess
0 | | | | | | | | |

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
FPR

 AUROC trung binh (0.75)
e Cac chi sé trung binh sau an |3 yéu t6 quan
trong nhat

1

Oxford University Hospitals NHS |

NHS Foundation Trust

£V/FAP

Nhiém vu 1: Machine
learning cé thé phan
tang san phu ndo s& can
diéu tri dung thubc
khong?
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Oxford University Hospitals NHS |

NHS Foundation Trust

Nhiém vu 2: Machine learning co thé du dodn duoc khi ndo san ’
phu sé can diéu tri dung thuéc khong? |

Binary classification

54 tiét ché > thudc

'z‘#a

(]

He)

S oo 000
= XX

>

Diet and lifestyle
adjustment [ » » Thoi gian

. Tiét ché Thudc

¥e
i § 224 tiét ché > tiét ché
Drug i

4l N\ e .
treatment \ + Thoi gian
Tiét ché Tiét ché

Tuong lai:
— Tranh tdng duong huyét kéo dai
trwdc khi bat dau dung thudc

Dan nhan: Hai nhdm, duoc dan nhan dua trén
diéu trj khi bat dau trén GDm-Health va khi

sanh
Dt lieu: 13 s6 liéu duong huyét tir ngay bat — Phat trién ho tro quyét dinh lam
dau GDm-Health dén ngay trudc khi diéu tri, sang

tudi va BMI
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With BMI, Age Oxford University Hospitals m

; | Meq:lian RQC +5 quantilqs (Wee‘k 1) | | NHS Foundation Trust
R = e ’F P
. / f
, o |
7
’ -
7
Ve
. u
V4
” |
- Nhiém vu 2: Machine
- learning co thé duv
medan | I dodn duoc khi nao san
"""" 5t quantile ~ ,\\ . X .
_ e (- phuy s€ can diéu tri
R A S e D P dung thudc khong?
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

FPR

 AUROC cao (0.85)
e DPac diém dan sé nén it dnh hudng dén két qua
 Lién quan: Ho tro quyét dinh
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Oxford Umversuty Hospltals NHS

NHS F

Nhirng han che @ ’FAP

* D{t liéu nhoé va khéng can doi

* Twong déi it ba me cadn chuyén sang dung thudc
S phan tan va mat dau

e Xt ly trudc va mo hinh hoéa

* Thay ddi sinh ly va tinh ngau nhién clia dudng huyét.

* Su khac biét gitra 1dm sang trong viéc bat dau dung thudc
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Oxford Umversuty Hospltals

NHS F

tan AP

* Chlng t6i da chi ra bang chirng cua viéc machine
learning c6 thé giup tién doan viéc dung thuodc trén san
phu bi Dai thao duwong thai ky

* Van dé 1 co thé gilp ca thé héa diéu tri

» Van dé 2 cd thé la khdi dau cho thuat todn ho trg quyét
dinh 1dm sang cho viéc khai dau dung thudc

Tuy nhién, day chj’ la di¥ liéu so’ bd. Can thuc hién thém
trén cac quan thé Io'n hon va da dang hon
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Oxford University Hospitals NHS
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Chan thanh cam on
R Prof Lionel Tarassenko | .[EIE @ ,FAP
Prof Andrew Farmer National Institute for

Health Research

A Prof David Clifton Oxford

Dr Carmelo Velardo Biomedical

Dr Tingting Zhou Research

Mr Fabian Falack Centre

Dr Lise Loerup NUFFIELD DEPARTMENT OF
PRIMARY CARE

Dr Lucy Mackillop

HEALTH SCIENCES

Dr Jane H”’St Medical Sciences Division
Oxford University Hospitals [Z8 ~ Sr Katy Bartlett Oxford Academic

NHS Foundation Trust "

Sr Yvonne Kenworthy Health Science Network
/ f
National Institute for
Health Research .D Sensyne Hea l'th
A clinical artificial intelligence company
« TREAT-GDM was funded by the Oxford Biomedical Research Centre

_ DOI: LM, CV and LT are employed part time by Sensyne Health plc. LL is funded by the RCUK Digital
Healthcare Innovation Economy Programme and the Clarendon, Scatcherd European and New College Graduate
Scholarship

CENTRE FOR DOCTORAL TRAINING
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Oxford University Hospitals NHS
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Xin mei dat cau hoi {@,FAP

“I'm afraid you won't find an app to help... you just have to push”

UNIVERSITY OF
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