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ABSTRACT

This subject uses the association rule-based recommender method to build
the recommender system (MedRES — Medicine Recommender System) for
the process of creating a prescription. The MedRES was built for the
purpose of helping physicians choose the appropriate medicinal products
to prescribe in the shortest period of time. The MedRES helps the young
doctors with less experience can learn the prescribing method from other
doctors. From the data set of prescription transactions, this research
applies the Apriori mining algorithm to build a model on each disease.
This model is a set of association rules, which represents the relationship
between the drug's active ingredients. The MedRES system has good
suggestions in most cases even for new doctors. The MedRES was
evaluated at 2 phases: the model construction phase (the models were
evaluated by experts) as well as the phase of evaluating the system after
construction. In the phase after construction, the system was evaluated by
using the Given-N method with the indices recall, precision and F1.

TOM TAT

Nghién cieu nay vmg dung phwong phdp goi y dwa trén ludt két hop dé xdy
dung hé thong goi y (MedRES — Medicine Recommender System) cho qud
trinh tao don thuéc ciia bac si. MedRES dwoc xdy dung véi muc dich giip
bac st chon dwgc cdc san pham thuoc phit hop dé ké don trong khodng
thoi gian ngdn nhat. MedRES ciing givp cdc bdc si tré, it kinh nghiém c6
thé hoc hoi phwong phap ké don cua cdac bac st khac. Tir tap dit liéu giao
dich vé don thudc, nghién cieu nay dp dung gidi thudt khai mé Apriori dé
xdy dung mé hinh cho tirng bénh. M6 hinh nay chinh la tdp cdc ludt két
hop, né biéu dién moi lién quan giita cdc hoat chdt ciia thuéc. Hé thong
MedRES goi y tot trong da so truong hop ké cd doéi véi bdac si
mdoi. MedRES dwoc danh gia o 2 giai doan: giai dogn xdy dung mé hinh
(cac mé hinh dwoc danh gia boi cac chuyén gia) ciing nhuw giai doan danh
gid hé thong sau khi xdy dung. O giai doan sau khi xdy dung, hé thong
dwoc danh gia bang phirong phdp Given-N véi cdc chi s6 FI.

1 GIOI THIEU

Hién nay, hau hét cac bénh vién déu duoc tin
hoc hoéa trong khau quan ly kham chita bénh. Céc

bac si, sau khi kham va chan doan bénh, thuong st
dung phin mém may tinh dé ké don thudc cho
bénh nhéan. Thay vi phai viét toan bo tén thude thi
hién tai bac si chi can nhé ma hodc mot phﬁn cua
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tén thudc dé nhap vao don thube, chwong trinh s&
gilp béc s tim ra tén thubc day du. Ngoai ra, cac
phan mém quan 1y bénh vién hién nay con cung
cap nhiéu tién ich khac hd trg cho béc si trong viéc
ké don nhu: soan thao cach dung thudc, sao chép
don thudc cii, soan don thudc mau cho mét s bénh
thuong gip,... Chinh vi thé, viéc ing dung phan
mém quan 1y bénh vién di lam giam dang ké
thoi gian ké don so v6i viéc ké don thu cong nhu
trude kia, gop phan lam giam bét sy qué tai cua
cac bénh vién.

Tuy duge hd tro nhiéu tién ich, nhung do san
phim thudc ngay cang da dang, danh muc thudc
clia cic bénh vién ngay cang ¢ nhiéu san pham,
Danh muc thudc ban hanh kém theo Théng tu sb
31/2011/TT-BYT ngay 11/7/2011 ciia Bo Y té (Bo
Y té, 2011) c6 trén 1000 san pham thude, cac thude
c6 tén bi¢t dugc tuong tu nhau cling ngay cang
nhiéu nén cic béac si gip khong it kho khin trong
viéc ké don, dic biét ddi véi bac si tré. Céc bac si
can phai nh6 rit nhidu ma thudc, do do viéc tim
kiém mot san phdm thudc phu hop dé ké don van
mat khong it thoi gian. Cau hoi dat ra 1a lam thé
nao dé hd tro tdt hon cho béc si trong viéc ké don
thudc, gitp bac si k& don mot cach dé dang va
nhanh chéng.

Vao giita nhiing nim 90, hé thdng goi ¥
(recommender system) di ndi 1én nhu 1a mot linh
vuc nghién ctru doc 18p khi ma phuong phap loc
cong tac dugc sir dung dé xay dung hé thong 2ol y.
Céc hé thong goi ¥ dugc xdy dung dé gitp nguoi
ding tim thdy thong tin c¢6 lién quan mot cach
nhanh chéng va dé dang trén mot co so dir liu 16n.
Céc hé théng goi ¥ dwoc img dung trong nhiéu linh
vuc nhu thuong mai dién tir, giai tri, khoa hoc, tin
tirc... Trong linh vuc y khoa, hé théng goi y da dat
duoc mot sd két qua kha quan ban dau. Cac hé
théng déu dua vao tién st bénh va hd so bénh an
dé chan doan va phong ngira bénh tat (Davis et al.,
2010; Folino, 2010). Vira méi ddy, ngudi Thai Lan
da tmg dung hé thong goiy két hop cung voi cac
giai thuat thong minh dé xay dung hé thong chan
doan tir xa nhim nang cao hiéu qua trong cong tic
kham chira bénh cia cac co s6 y t& & ving sau,
vung xa (Sunantha Sodseea and Maytiyanin
Komkhao, 2013).

Xuit phat tir vAn dé thuc tién néu trén, theo
cach tiép can “hudng nguoi dung”, ching t6i xay
dung hé théng goi v 4p dung cho qua trinh ké don
thudc cua bac si (goi tit 1a MedRES), dua trén co
s& dit liéu cac don thudc da duge hinh thanh cua
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cac bac si, st dung giai thuat khai mo luat két hop
Apriori.

2 HE THONG GOI Y
2.1 H¢ thong goi y

Theo Adomavicius va Tuzhilin (2005), hé
thong goi ¥ co ung dung rit da dang trong thuc té,
gilp ngudi dung giai quyét van dé qua tai thong tin
va cung cap cho ho nhing goi y duoc ca nhén hoa
vé cac san pham va dich vu. Do d6, viéc tmg dung
hé thdng goi v trong cac hé thong thong tin, dic
biét 1a hé thong thong tin voi co so dir liéu 16m,
mang lai nhidu lgi ich cho ci nguodi ding lan
hé thong.

Déi v6i nguoi dung, hé thong cung cép cac goi
¥ dé gitip ho chon lua cac san phdm hay dich vu
phit hop véi nhu cdu va so thich mét cach nhanh
chéng va dé dang. Hé théng, con co thé cung cp
cho nguoi dung nhitng goi ¥ v& cic san phém hay
dich vu méi ma truge ddy ho chua tung biét den
c4i ma duoc cho 1a ngudi dung c6 thé ¢6 nhu ciu.

Dbi voi hé thong thong tin, hé thdng goi ¥ ¢6
kha nang hoc dugc nhu ciu va s& thich cua nguoi
dung thong qua thong tin phan hdi ctia ho khi sir
dung hé thong. Nho d6, cic goi y ma hé thong
cung cap cho nguoi dung ngay cang phu hop hon,
hé thdng ngay cang than thién v6i nguoi dung hon,
hiéu quéa hoat dong cua hé thng ciing ting 1én.

Theo Balabanovic va Shoham (1997), hé théng
goi y thuong dugc chia ra thanh ba loai dya trén
cach ma cac ggi y duoc tao ra: (1) goi y dua trén
ndi dung: nguoi dung dugc goi y nhitng muc di
liéu tuwong ty véi nhitng myuc dit liéu ma chinh ho
thich trong qua khu; (2) goi v dua trén loc cong
tac: nguoi dung dugc goi y nhitng muc dit liéu ma
nhitng ngudi ding khic (co cung thi hiéu va s¢
thich) thich trong qua khir; (3) goi ¥ hdn hop: két
hop hai phuong phap trén.

Ngoai ba phuong phap goi ¥y trén, ching
ta cling c6 thé st dung luét két hop tao ra cac goi
y dya trén mdt mo hinh phu thudc cua cac muc
di ligu.

2.2 Phwong phap goi y dua trén luat két hop

Khai mo dir liéu dua trén luat két hop 1a mét
phuong phéap dugc nghién ctru phd bién trong viée
kham pha mdi lién quan giita cic bién trong co s&
dir liéu 16n. Méi lién quan nay mang tinh quy ludt,
c¢6 nghia 1a cac bién ddong thoi xuét hién mot cach
thuong xuyén. Vi du, khach hang cta siéu thi
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thuc‘mg xuyén mua chung ta gidy va sira cho em bé.
Cac giai thuat luat két hop cho phép tim kiém céc
m01 lién quan giita cac bién va biéu dién nhing
mdi lién quan nay thanh tap cac luat két hop. Giai
thuat Apriori 1a mot giai thuat luat Kkét hop dugc dé
xudt dau tién boi Agrawal et al. (1993) dua trén
quan diém tim cac luat manh.

Phuong phap goi ¥ dua trén luat két hop 14 dua
ra danh sach goi y cho nguoi dung hién hanh dua
trén tap cac muc dir li€u dugc danh giad cao boi
ngudi ding va tp cac luat két hop (hay mé hinh
phu thudc) (Hahsler, 2011).

Dé tao ra mot danh sach goi ¥ cho nguoi ding
hién hanh u, dya trén tdp cac muyc dir liéu /, dugc
danh gia cao boi ngudi ding va tap cac luat két
hop R, can thyc hién cac budc sau:

— Tim trong R tit ca cac ludt X => Y véi
Xcl,.

Bang 1: Co s6 dir liéu don thude véi 5 giao dich
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— Goi ¥ N muc dit liéu duy nhat & vé phai
(Y) cta cac luat tim dwgc véi gia tri confidence
tot nhat.

Lay vi du minh hoa véi tap giao dich (5 don
thudc) nhu trong Bang 1 dugc tao ra tir cac don
thubc c6 ma hoat chat chira trong tap I
{Amiod02, Amlod01, Clopi0l, Esome(l, Ibers0l,
Melox01, Metho0Ol, Nabum0l1, Nitro0l, TelmiOl,
Thioc01}.

Tu tap dir liéu minh hoa ta co thé sinh ra
lvat {NabumOl, Thioc0l} => {Amlod01}. Luit
ndy c6 d6 hd tro la: sup(R)=sup({Nabum0l,
Thioc0l, Amlod01})=2/5=0.4 va c6 d¢ tin cay la:
conf(R)=sup(R)/sup({Nabum01, Thioc0l})= 0.4/
0.4 = 1. V6i luat duoc sinh ra nhu trén, néu béac si
da chon ma hoat chat Nabum0I va Thioc0l trong
don thudc thi hé thong s& goi ¥ thube Amlod01 cho
qué trinh ké don ctia bac si vi x4c suat béac si s& cho
thudc Amlod01 1a rat cao.

Transaction ID (s6 hiéu don thudc)

Items (ma hoat chit)

1307000005
1307000011
1307000017
1307000019
1307000072

NabumO1, ThiocO1, Amlod01

Amiod02, Nitro01, Esome01

Amlod01, IbersO1, NabumO1, ThiocO1
TelmiO1, ClopiO1, Melox01, MethoO1
TelmiO1, NitroO1, Clopi01, Melox01, MethoO1

2.3 M0ot s6 van dé ciia hé thong goi ¥ dua
trén luat ket hop

Tinh c4 nhén 1a ddc diém thiét yéu cta hé thong
goi y. Nghia 13, h¢ thong phai phii hgp véi nhu cau
va s¢ thich cua tirng nguoi dung (hodc tung nhom
ngudi ding). Tuy nhién, hé thong goi v dua trén
ludt két hop thuong khong dam bao duoc tinh ca
nhan héa. Hé théng goi y khong quan tim nguoi
dung hién hanh la ai ma chi quan tdm dén phién
giao dich cua ngudi dung. Nghia 13, neu hai khach
hang khac nhau chon cac san phdm giéng nhau cho
vao gié hang thi hé théng ban hang s& dua ra cing
cc muyc san pham goi ¥ cho ca hai ma khong quan
tam dén lich st mua hang cua ho. Hon nira, luat két
hop thuong hoat dong véi mot ngudng support va
confidence t6i thiéu. Piéu d6 chi dang trén quan
diém cia hé thong ma khong dung ddi voi quan
diém cua nguoi dung. Do d6, dé lam ting tinh ca
nhan hoéa cua hé théng dya trén luat két hop,
can phai c6 mot qui tic dic biét cho mdi ngudi
ding. Hé thong ASARM (Adaptative Support
Association Rules Mining) duoc phat trién boi Lin
et al. (2002), tao ra danh sach cac luat phu hop
nhat dwa trén gia tri support trong tmg véi timg ca
nhan nguoi dung.
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Phac d6 diéu tri hudng dan sir dung thudc dua
trén hoat chat cua thude. Trong thuc té, mdi hoat
chit co chira trong nhidu san phdm thudc véi tén
biét dugc khac nhau (do nhiéu cong ty san xuit).
Vi dy, hoat chét Amlodipine (thuong dugc dung
trong diéu tri bénh ting huyét ap) co chira trong
cac san phém thudc co tén biét duge nhu: Amlodac,
AMLODIPIN, Apitim,... Do vay, cung mdt hoat
chét, cac bac si khac nhau c6 thé lwa chon cac san
pham thubc khac nhau phu hop nhét véi théi
quen/kinh nghiém cd nhan cua ho. Vi viy, trong
nghién ciru cia ching toi, luat két hop dugc xay
dung dya trén ma hoat chét. Ung voi mbi bac si,
chung t6i s& goi y nhiing thudc c6 biét dugc khac
nhau dya trén ma hoat chit dugc g0i1 y va dua trén
théi quen dung thudc ciia bac si.

3 GIAI THUAT XAY DUNG MEDRES

Dé hé thong MedRES tao ra cac goi y phu hop
Vv0i ting bac si, can tao ra tap tin luu thong tin tong
hop vé thoi quen sir dung thude biét dugc cia timg
bac si dua trén lich sir ké don ctia ho. Déi voi mdi
bac si, tap tin nay cho biét mirc do wu tién/ty 1¢ sir
dung timg san pham thudc trong cung hoat chét
duogc dung diéu tri mot bénh cu thé. Céc thong tin
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lwu trong tp tin nay bao gdm: bdc si ké don, ma
bénh, ma hoat chat, md thuoc va ty lé. Bang 2 biéu
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dién mot phan dit liéu vé thoi quen str dung thude
cua bac si.

Bang 2: Mt phin dif liéu vé théi quen sir dung thudc ciia bac si

Kdth ID Username Mabenh Mahoatchat Mathuoc Tyle
1 bhtri A06.2 Alver01 ALVO01 100
2 bhtri A06.2 Amyla01 ENTO1 100
3 bhtri A06.2 Lacto01 YBIO1 100
4 bhtri A06.2 Para0l HAPO3 100
5 bhtri A37 Acety03 ACEO08 100
6 bhtri A37 Cefix01 BICO1 100
7 bhtri A37 Predn01 PREO3 100
8 bhtri C717.3 Amoxi0l PMS06 100
9 bhtri C717.3 Chlor01 CHLO1 100
10 bhtri C717.3 HOASTEX THUO02 100
11 bhtri C77.3 Para02 AGIO3 100
12 bhtri D21.0 Cefet01 cet02 100
13 bhtri D21.0 Para0l PARO3 100
14 bhtri D21.0 Rabep01 MAXO03 100
15 bhtri Ell Amiod02 aml02 100
16 bhtri Ell Amoxi0l KLAO1 100
17 bhtri El1l Capto01 CAPO2 100
18 bhtri El1l CDL_CBQ HOAO06 100
19 bhtri El1l Felod01 FELO1 100

20 bhtri Ell Glicl01 DORO06 100
21 bhtri Ell Hyosc01 BISO1 100
22 bhtri Ell MetfoOl GLUO08 72.73
23 bhtri Ell MetfoOl met09 27.27

Béng 2 cho théy, cac dong c6 gia tri Kdth_ID tir
15 dén 23 biéu dién thoi quen ding thudc cua bac
sT bhtri d6i véi ma bénh E11. Trong d6, dbi véi ma
hoat chit Amiod02, bac si bhtri ting st dung chi
mot san pham thudc duy nhat c6 ma 1a aml02, do
d6 ty 1é sir dung cua thudc nay 1a 100%. Dbi voi
mé hoat chit Metfo01, bac si bhtri timg sir dung hai
san pham thudc co ma 1a GLUOS va met09 véi ty 1&
su dung twong ung 1a 72.73% va 27.27%, do do
thube c6 ma GLUOS duge uu tién cao hon thude co
ma met09.

T tap dir li€u giao dich vé don thudc, ap dung
giai thuat Apriori (san dung trong goi thu vién
arules ciia ngdn ngit R, dugc tai vé tir dia chi
http://cran.r-project.org) & xay dung mé hinh phu
thudc cua cac hoat chat, nghia la tim ra cac luat hay
mdi lién hé giita cac hoat chat.

3.1 Xiy dung mé6 hinh

Pé c6 duoc mé hinh phu hop, phan anh dung
dén thoi quen/qui luat ké don ciia cac bac si, can
xdy dung mo hinh phu thudc cho tirng ma bénh bdi
vi cac bac si co thoi quen/cach thirc ké don khac
nhau d6i voi ting ma bénh. Viéc xay dung mo
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hinh phu thudc ddi véi timg ma bénh con giup
tranh dugc tinh trang goi y nham gitra bénh nay véi
bénh khac. Qua trinh xay dung mo hinh dugc chia
lam ba giai doan:

— Chia tap dir liéu giao dich vé don thudc ra
thanh céc tap con theo tirng ma bénh.

— Xay dung mo6 hinh cho tirng ma bénh.

— Danh gia mé hinh.

3.1.1 Chia tap dit li¢u giao dich vé don thuoc
thanh cac tap con theo tirng ma bénh

Tap dit liéu giao dich vé don thudc tuong tmg
véi tung ma bénh chi chtra thong tin: ma giao dich
(s6 hiéu don thuoc) va muc dif liéu (ma hoat chit).
Béng 3 biéu didn mét phin tap dir lidu giao dich
twong tmg v6i ma bénh 110 - Cao huyét dp vé can
(nguyén phat). Moi giao dich dugc dai dién boi
mot ma giao dich (hay s6 hiéu don thuéc) va duoc
biéu dién boi mot s6 dong dit liu. Cac ma hoat
chat thudc cac dong cia cing mot giao dich chinh
la cac muc dir liéu cia giao dich d6. Bang 3 cho
thiy, giao dich c6 ma “/307000005” chira 03 muc
dir liéu 1a: Nabum01, Thioc01 va Amlod01.
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Bang 3: Mjt phin tip dir li¢u giao dich twong
ung véi ma bénh 110 - Cao huyeét ap vo

Transaction ID Items
(S6 hiéu don thudc) (M3 hoat chét)
1307000005 NabumO1
1307000005 Thioc01
1307000005 Amlod01
1307000011 Amiod02
1307000011 Nitro01
1307000011 Esome0l
1307000017 Amlod01
1307000017 Ibers0O1
1307000017 NabumO1
1307000017 Thioc01

3.1.2 Xdy dung mo hinh cho ting ma bénh
Giai doan nay dugc thuc hién qua 03 budc:

Budée I: Chuyén ddi tap dir liéu giao dich sang
dang ma tran nhi phan

Nghién ctru nay sir dung cach biéu dién tap dir
liéu giao dich dudi dang ma tran chi myc nhi phan
theo nghién ctru cua Hahsler et al. (2005). Theo do,
05 giao dich dau tién trong tap dir liéu giao dich &
Bang 3 dugc chuyén doi sang dang ma tran nhi
phén nhu Hinh 1.

Buéde 2: Ube tinh cac tham sb

Do m6 hinh cho mét ma bénh dugc xay dung
dua trén tap dir liéu giao dich tuwong Ung vdi ma
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bénh d6 nén viéc chon cac tham sb phu thudc vao
ddc diém cua tap dir liéu nay. Chinh vi thé, cac
tham s6 can dugc wéc tinh riéng d6i v6i mdi tap dir
lidu giao dich.

Theo nghién ctu nay, cac tham s0 dugc udc
tinh nhu sau:

— DG hé tro 16i thiéu (minsup): dugc tinh bang
gia tri thép nhét cua do hd tro cta tit ca tap muc dir
liéu thuong xuyén (duoc khai mo bdi giai thuat
eclat san dung trong géi thu vién arules cuia ngon
ngit R, tai vé tir dia chi http://cran.r-project.org).

— D¢ tin cgy 16i thiéu (minconf): dugc chon
bang 0.6.

— D¢ dai t6i da ciia ludt (maxlen): duge chon
bing 4 (bang d6 dai cua mot don thude tidu chuin,
theo ¥ kién cua chuyén gia).

Viéc chon tham sb nhu trén c6 thé dam bao
duoc yéu cAu: hiu hét cac ma bénh déu c6 mé hinh
tuong tmg véi tong sd luat 16n hon hoic bang 1.
Nghia 14 hé thong c6 thé goi y thube cho bac si dbi
v6i hdu hét cac ma bénh duoc chin doan.

Vi maxlen = 4, tap luat Kkét hop chi bao gém
cac luat c6 do dai nho hon hoic bing 4. Theo
Hahsler, 2011) m6 hinh chi chira nhiing luat c6 d6
dai vé phai (RHS) bang 1, nghia 1a vé trai cta luat
(LHS) c6 d6 dai nho hon hodc béng 3.

Bude 3: Sinh tap luat két hop bang cach éap
dung giai thuét Apriori

Items (Ma hoat chat)
—
S S 22§33 88¢8 38828
8 8 3 2 g & £ 8 £ 5 B E =2 &
[ £ [T} o [o] = _8 LY L] o h= o L] =
< < Y Y 4w =232 % F FF
< 1307000005/ 0 1 O O O O 0 o 1 0o 0 0 1
w0
3
S£ 13070000111 0 O O 1 O O O O O 1 O O O
£ e
b 1-8 1307000017 | O 1 0 0 0 0 1 0 0 1 0 0 O 1
c
a 32
(= % 1307000019/ 0O ©0 0O 1 O o0 0 1 1 0 0 1 0 o0
“Q
< 1307000027/ 0 0 1 0 o 1 o O O O O 1 1 O

Hinh 1: Biéu dién ma tran nhi phan ciia 05 giao dich dau tién twong #ng véi ma bénh 110

Sau khi u6c tinh dwoc cac tham sb can thiét, ap
dung giai thuat Apriori v6i cac tham so nay dé xay
dung mo hinh luat ket hop gilta cac hoat chat doi
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v6i timg ma bénh. Céc tap luat két hop dugc luu
trlt chung trong mdt tap tin Rules.csv c¢6 dang nhu
Béng 4.
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Bang 4: Mgt phin dir liéu ciia tip tin Rules.csv
(luu trir tap luat ket hop)

RulesID Mabenh LHS RHS Support
1 A02.1 NA Para01 1
2 A02.1 Amoxi01 Para0l 0.5
3 A02.1 Cefur01 Levof02 0.5
4 A02.1 Levof02 Cefur0O1 0.5
5 A02.1  Cefur0l VitamC 0.5

Trén Bang 4, ¢t RulesID luu dinh danh cia
luat (phan biét cac luat véi nhau), cot Mabenh luu
ma bénh, cot LHS luu danh sach cac ma hoat chit
bén trai cua luat, cot RHS luu ma hoat chit bén
phai cua luat. Gia tri NA trong cot LHS c6 nghia la
phan bén trai cia luat két hop tuong tng 14 rong
(khong chira ma hoat chét nio).

Dbi v6i mdi ma bénh, cac luat két hop dugce sip
xép theo thir tur giam dan cua do hd trg (support),
sO lugng luat két hop dugc sinh ra nhidu hay it tiy
thudc vao cac tham so dugc chon (minsup, minconf
va maxlen) va dic diém cua tap dir liéu giao dich.

3.1.3 Danh gia mé hinh

Cic md hinh cin phai dugc danh gia boi
chuyén gia trong linh vuc kham chita bénh va ké
don thudc. Viéc danh gia niy nhim xac dinh tinh
dung dén cta mé hinh truée khi tmg dung né vao
hé thong MedRES.

Do ¢6 qua nhidu mi bénh nén chuyén gia chi
danh gia m6 hinh ciia mét vai ma bénh tiéu biéu.
Dbi voi nghién ctru nay, chuyén gia danh gia 05
mo hinh teong Gng vdi 05 ma bénh dugc chia lam
03 nhom: bénh rat ph(f bién, bénh phé bién & mirc
trung binh va bénh rat hiém gdp. Chuyén gia chi
danh gia d6 phu hop cua luat & mot trong hai trang
thai: dung hoac sai.

3.2 Tao danh sich thudc goi y dwa trén mé
hinh luit két hgp

Dé tao ra mot danh sach thudc goi ¥ cho bac
si U dua trén tap cac hoat chét 7 d3 duoc chon va
tap cac luat két hop R (twong tmg v6i mi bénh
duoc chon lam chén doéan), can thuc hién 03 bude
sau day:

— Tim trong R tét ca cac luat c6 dang X => Y
voi X .

— Chon ra N hoat chét dau tién (duy nhit) & vé
phai (Y) cta cac luat tim dugc.

— Dua trén thong tin thoi quen st dung thube
cua béc s U, véi moi hoat chat trong danh sach N
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hoat chit dugc chon, chon ra M thude (biét dugc)
c6 gia tri ¢y 1€ (mirc wu ti€n) cao nhat.

Qua 03 budc néu trén, hé thong s& tao ra mot
danh sach thudc goi y pht hop véi bac st U. Thu ty
céc thude trong danh sach goi y dugc sép xép theo
02 murc:

— Céc hoat chit dugc sap xép giam dan theo
d6 ho trg cua luat két hop.

— Céc thudc trong cing hoat chédt duoc sip
xEp theo gia tri ty 1€ (murc vu ti€n) cua nd.

Dé goi ¥ thube cho mét bac si méi (bac si chwa
timg ké don ddi véi mot bénh cu thé), thay vi sir
dung thong tin thoi quen cia bac si mdi nay, hé
thdng s& dua trén thong tin thoi quen st dung thude
cua cac bac si khac. Khi d6, ¢ budc 03 cua qua
trinh tao danh sach goi y, voi mdi hoat chét trong
danh sach N hoat chat duoc chon, hé théng s€ chon
ra M thudc (biét dugc) co gia tri ty 1é cao nhat ddi
Vi tat ca bac si khac.

4 THU'C NGHIEM VA PANH GIA HE THONG

4.1 Giéi thi¢u vé co sé dir liéu sir dung cho
thue nghiém

Dé trién khai thir nghiém hé théng MedRES,
chung t6i trich loc dir liu tir co s& dit li€u thuc té
dang trién khai tai Bénh vién Pa khoa tinh Héu
Giang trong khoang thoi gian tr ngay 01/7/2013
dén ngay 14/3/2014 thong qua phan mém CUSC-
HIS Hau Giang (Hé thdng thong tin tong thé tai
Bénh vién Da khoa tinh Hau Giang). DPbi véi hé
thong MedRES, d6i twong goi ¥ 1a thudc, ddi twong
duoc goi v 1a bdc si va don thuéc thé hién mdi
quan hé gitra bdc si va thuéc. Do d6, chung t6i thu
thap dir liu v& thuoc, bdc si va don thudc ciing
nhu dit liéu vé ma bénh (theo ICD - International
Classification of Diseases) dugc bac si dung lam
chan doan trong qua trinh ké don thudc cia phan
mém CUSC-HIS Hau Giang. Tép dir li¢u dugc thu
thap bao gdm: 65.838 don thude, 69 bac si ké don,
553 san phim thudc, 1108 ma bénh.

Dé xdy dung hé théng theo giai thuat dé nghi ¢
phan 2, chiing t6i ciing tién hanh tién xi ly dir licu
bang cac x6a bd nhimg don thudc thiéu chan doan,
loai b6 cac don thubc c6 chira hon 4 san phim
thuc nham loai b nhing thude “du thira” (theo y
kién cua chuyén gia trong linh vyc kham chita
bénh va ké don thuéc). Mit khac, do c6 nhiéu san
pham thubc thiéu thong tin vé hoat chat (chiém ty
1¢ ~ 31% tong s san pham thudc) nén thong tin vé
hoat chat cua thudc can phai dugc cdp nhét dﬁy du.
Viéc cap nhat thong tin vé hoat chat duoc thyc hién
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duéi sy hd trg ctia mot chuyén gia vé Dugc cla
Bénh vién Da khoa tinh Hau Giang.
4.2 Phuong phap danh gia h¢ thong
MedRES

He¢ thong goi ¥ tao don thudc MedRES 1a budce
tién kha thi dé tich hop chtc ning goi y vao
CUSC-HIS Hau Giang. H¢ théng MedRES duogc
danh gia ¢ 2 giai doan: giai doan xay dung mo hinh
(cac tap ludt sau khi xay dung dugc danh gid boi
cac chuyén gia); giai doan danh gia hé thong sau
khi xay dung.

Danh gi4 tryc tiép (online) dugc thuc hién véi
su tham gia ciia 14 béc si, thuc hién 73 don thude
trong khoang thoi gian tir 09/4/2015 dén
16/4/2015.

~ Given
PO thuoc
Fluna01
Cinna01
Fluna01
Test
Magne01 Cinna01
Magne01

)
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Nghi thttc danh gia dugc s dung trong thuc
nghiém nay la nghi thirc Given-N véi N=1,2,3 va
nghi thirc A/lIButOne (Herlocker J.L et al., 2004),
v6i danh sach goi ¥ c6 d6 dai 1an luot tir 1 dén 4
san phdm thube. Nghi thitc Given-N dugc tién hanh
bang cach chia mot “giao dich” thanh hai phéan:
mdt tap dugce goi la “Given” va mdt tap dugc goi
la “Test”. Tap “Given” dung dé tinh cic goi .
Sau do, so sanh cac san phém thuc té (Test) va cac
san phdm goi ¥ dé nghi, mdi goi y dung do chinh
xac cua hé théng tang 1én 1. Dac biét, khi st dung
phuong phap Given-N bit budc giao dich sir dung
dé danh gia phai c¢6 it nhat N+/ muyc dir liéu. Hinh
2 1a mot vi du vé phwong phép danh gia Given-1.

TopNList Ket qua
Recall = 50%
Acety01
Precision = 50%
Cinnao1 | ’

F1=50%

Hinh 2: Vi du phwong phap danh gia Given-1

4.3 Panh gia két qua ciia hé thing MedRES

Panh gia mé hinh

Do ¢6 qua nhidu mi bénh nén chuyén gia chi
déph gia mé hinh ctia mdt vai ma bénh tiéu biéu.
Doi voi dé tai nay, chuyén gia danh gia 05 mé hinh

tuong ung voi 05 ma bénh dugc chia 1am 03 nhom
dua trén mic do phé bién nhu trong Bang 5. Su
phan chia mirc d6 phd bién cia cac ma bénh chi
mang tinh twong d6i va dua trén tong sb don thude
cac bac si da ké trong tap dir liéu giao dich.

Bing 5: Thong ké ty 1¢ luat dung ddi véi 05 mé hinh dwgc chuyén gia danh gia

St bl\é/llfh Tén bénh o880 Mise dp phb bién Ty l‘-’dll,:‘f;_
1 110 Cao huyét ap vo can (nguyén phat) 3966 it ph bidn 7/8 ~87,5%
2 K29 Viém da day va ta trang 3198 49/68 ~ 72%
3 JI1  Cam ctim khong dinh danh virus 2486 phd bién ¢ mirc trung binh  20/25 ~ 80%
4 J35.1 Phidai amydan 7 At hiém o3 44/44 ~ 100%
5 H65 Viém tai gita khong nung mu p rethiemeap 18/32 ~ 56,3%

Trung binh

79,2%

Duya trén két qua dénh gid, ty 18 luat dung duoc
thong ké trong Bang 5. Tir két qua thong ké, ca 05
md hinh dwoc chuyén gia danh gia déu c6 ty 18 luat
ding trén 50% (trung binh cua 05 md hinh la
79.2%).

Pdnh gid hé thong

Két qua danh gia theo chi sO F1 trén tap dir lidu
off-line dugc biéu dién boi d6 thi ¢ Hinh 3.

Do thi cho théy hé théng dat hiéu suét cao nhat
tai Top3 (hay TopN = 3) va Given-2 véi chi sb FI
dat gia tri 16n nhit bang 33.09%. Chi s recall,
precision twong Ung lan luwot la: 32.55% va
36.65%. Diéu nay co nghia 1a hé théng goi y tot
nhét trong diéu kién: s6 hoat chat tdi da trong danh
sach goi ¥ bang 3 va s hoat chat ma bac si dd chon
(trude khi goi y) bang 2.
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Bi&u d bidu dién chi s6 F1 trén tap dit liéu off-line
0.3309
0,35
0,304333 0,3 0,301167
0,3 -
0,25 - ~ mTopl
0,2 - —
B Top2
0,15 - —
W Top3
0,1 - —
Top4
0,05 - —
0 -
Given-1 Given-2 Given-3 AllButOne

Hinh 3: Biéu d6 biéu dién chi s6 FI trén tap dir liéu off-line

Két qua danh gia theo chi sb F1 trén tap dit liéu
online dugc biéu dién bsi do thi & Hinh 4. D thi
cho théy hé théng dat hiéu sudt cao nhét tai Te opl
(hay TopN = 1) va AllIButOne véi chi s6 FI dat gia
tri 1on nhat bang 39.62%. Chi sé recall, precision
tuong tmg 1an lugt 1a: 39.62% va 39.62%. Diéu
nay c6 nghia 1a hé théng goi y tot nhat trong diéu

kién: s6 hoat chat t6i da trong danh sach goi y bang
1 va s6 hoat chit ma béc si da chon (trudc khi goi
¥) nam trong khoang tir 1 dén 3. Tuy nhién, trong
diéu kién T op3 va Given-2, hé théng cling dat hiéu
sudt cao véi cac chi sd: recall = 36.95%, precision
=45.28% va F1 =38.98%.

0,45

Biéu d6 biéu dién chi sé F1 trén tap dit liéu online

0,383648 0,389855

0,4

0,396226

0,344444

0,35
0,3

0,25
0,2
0,15
0,1
0,05
0

Given-1 Given-2

Given-3

HTopl
m Top2
mTop3

Top4

AllButOne

Hinh 4: Biéu dd biéu dién chi s6 FI trén tap dir liéu online

Két qua danh gia trong hai truong hop cho thiy
hé thng dat hiéu suét tét hon trong truong hop dir
lidu online. Piéu nay ciing ching minh dugc tinh
kha thi cua hé thdng MedRES. Két qua danh gia
ciing 1a co s& cho viéc chon lya tham s6 phu hop
nhit cho hé théng MedRES nhu: d6 dai tbi da cua
danh sach cac hoat chat dwoc goi ¥ (hay TopN).

5 KET LUAN VA HUONG PHAT TRIEN
Nghién ctru cua chung t6i da 4p dung thanh
cong luat ket hgp dé xdy dung hé thong goi y
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MedRES phuc vu qua trinh ké don thudc ctia bac si.
MedRES gitp bac si chon dugc cac san pham thude
phi hop dé ké don trong khoang thoi gian ngin
nhét ciing nhu gitp cac béc si tré, it kinh nghiém
¢6 thé hoc hoi phuong phap ké don cia cac bac
st khac.

Hé théng MedRES 1a budc tién kha thi dé tich
hop chtic nang goi y vao CUSC-HIS Hau Giang.
Qua qua trinh thir nghiém va danh gia hé théng, két
qué cho thiy hé thong c6 thé goi ¥ tot trong da sd
truong hop, ngay ca khi bac si chua chon thudc nao
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va ké ca ddi véi cac bac si méi. Nho sir dung thong
tin vé thoi quen sir dung thude (duoc téng hop tir
lich sir ké don cta béac si), MedRES c6 thé goi ¥
thudc phtt hop véi timg bac si. MedRES dam bao
tinh da dang cling nhu tinh méi cta cac ggi y. Tinh
da dang thé hién ¢ chd MedRES c6 thé goi ¥ nhiéu
thude trong cung mdt hoat chét. Tinh moi thé hién
& chd MedRES c6 thé goi y thudc thudc hoat chat
ma béc si chua tirng dung.

Tuy nhién, tap dir li¢u vé don thubc ma chung
t6i str dung dé xay dung luat két hop duoc thu thap
tir CUSC-HIS Hau Giang bao gém cac don thudc
clia tat ca cac bac si (chua quan tdm dén kinh
nghiém cua bac si). Do do, cac luat trong mé6 hinh
dugc xay dung c6 d tin cdy chua cao, dan dén hé
théng goi ¥ chua tét. Trong tuong lai, dé ting do
tin cdy cua cac luat chung t6i du kién thu thap dir
litu vé don thudc cta cac bac si co nhiéu kinh
nghiém hoic 1a gan cho mdi don thuéc mot trong
sO riéng (twong tmg voi kha nang kinh nghiém cia
bac si).

Hé théng MedRES c6 thé cung cip goi ¥ cho
cac bac si méi dya trén qui luat ké don cua cac bac
sT khac. Tuy nhién, d6i voi thude méi (thube chua
ting duogc ké don) va ma bénh méi, MedRES chua
goi ¥ duge do chua c6 don thude lién quan. Dé goi
¥ duoc thude méi, chung t6i dy kién dinh nghia
thém mét thudc tinh cho biét thube 1a thubc moi.
Khi d6, dbi véi mdi hoat chat trong danh sach goi
¥, mot vai thudc méi thudc hoat chat nay s& c6 thé
duoc thém vao danh sach.

Bén canh d6, danh sach thudc goi y hién tai
dugc sip xép theo timg hoat chat (dya trén d6 hd
trg ctia luat két hop) nhung thir ty nay chua phu
hop véi thir ty ké don trong thyc té clia cac bac si
tai Bénh vién Da khoa tinh Hau Giang (vi du:
thude Khang Sinh -> Khang Viém -> Giam Dau ->
Vitamin). Dé cai tién van d& nay, trong tuong lai,
chung t6i s& dinh nghia thém thir ty wu tién hién thi
ctia danh sach goi y theo nhu cau ctia bac si.

Nghién ciru nay chi méi tap trung vao chan
doan chinh trong don thudc, chua quan tam dén cac
yéu to khac nhu: chén doan phu; do tudi, gidi tinh,
chi sb sinh hiéu va cac yéu td khac lién quan dén
bénh nhan. Do d6, trong mot sé trudng hop, hé
thong goi y chua chinh xac. De ¢6 dugc mo hinh
téng quat hon, phi hop hon, can dwa thém céc tiéu
chi nay vao qua trinh xay dung hé thong.

Théi quen ké don cua bac si s& thay ddi theo
thoi gian do nhidu yéu t6 tac dong nhu: thay déi
phac dé diéu tri, thay ddi danh muc thuéc cia bénh
vién,... Do d6, cAn phai cdp nhat mé hinh sau mét
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thoi gian nhét dinh. Hién tai, do dir liéu vé don
thudc duge tién xu ly dudi sy hd trg ciia chuyén
gia vé Duge nén mé hinh duge cap nhat mdt cach
thi cong. Chiing t6i du kién dinh ky 3 thang huén
luyén lai toan bd mo hinh.

LOI CAM TA

Nhom tac gia xin chan thanh cam on Trung tdm
Cong nghé Phan mém Pai hoc Cén Tho di hd tro
trong viéc cung cap thong tin vé hé théng quan 1y
bénh vién dang trién khai tai Bénh vién Pa khoa
tinh Hau Giang (CUSC-HIS). Xin cam on quy lanh
dao Bénh vién Da khoa tinh Hau Giang da tao diéu
kién thuan loi cho qua trinh nghién ciu va thuc
nghiém. Chén thanh cam on sy hd trg cla céc bac
si va duoc st (Bénh vién Pa khoa tinh Hau Giang)
trong viéc xir 1y dir liéu, kiém thir va danh gia két
qua thyc nghiém.
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