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TOM TAT: Cdc bdc st va nhitng nguwdi cham séc sirc khée thirong xuyén c¢6 nhu cdu cdp nhdt thong tin tir nhiing két qud nghién citu
khoa hoc va tham khdo nhiing két qud diéu tri tir cac tai liéu trong ho so bénh dn dién tir. Bén canh dé, bénh nhan (hodc than nhan)
ciing ¢6 quyén hiéu biét vé bénh &n cia minh va nhiéu kién thic lién quan, su hiéu biét nay cang gilp cho qud trinh diéu tri dwoc tot
hon. Tuy nhién, viéc cap nhdt va hiéu biét vé tai lieu bénh an doi voi nguoi dimg (bdc si, nguoi cham séc sirc khoe, bénh nhan,...)
dang gap Vén dé qué tdi vé so lwong tai lidu, tai lidu y té diroc tgo ra hang ngay va lieu trir trong cac hé thang may tinh. Vi vdy, viéc
rit trich nhiing thong tin c6 ich (khai niém va méi quan hé) tir tai lidu y té cung cdp cho nguwoi ding la mét nhu cau rat thiét thyec.
Tai lidu y té duwoc viét theo ngdn ngé tu nhién va trinh bay theo dang vin ban khong cé cau tric (hodc ban cdu tric), cho nén viéc
rit trich thong tin ti tai liéu la mgt thach thire déi véi céc hé théng xik Iy ngdn ngi: te nhién Thai gian gan ddy, céng dong nghién
Ciku dang tdp trung gidi quyét nhitng bdi todn lién quan dén rit trich thong tin y té chang han nhue: rit trich khai niém, méi quan hé
va s kién. Trong pham vi bai bao nay, nhém tac gid trinh bay mét huwéng tiép can rit trich va chudn héa khai niém y té xudt hién
trong cac tai lidu 1am sang, trong dé nhom tdc gia dé xuat mgt bé nhdn gan cho ting token, tdp ddic tring phdn 16p nhan token va
xay ding hé thang rat trich khai niém dia trén thugt toan phan lép hoc may CRF (Condltlonal Random Fields). Hudng tiép cdn
dwoc sir dung tham gia dién dan nghién ciru SemEval 2015, két qud do té chite SemEval danh gid va céng bé, hiéu qud cia hé thong
dat d¢ chinh x&c (precision) 1a 0.720, d¢ bao phu (recall) 1& 0.690 va dé hai hoa (F-score) 1a 0.704.

Tir khéa: Rat trich thong tin 1am sang; Rat trich khai niém y té; Xi Iy ng6n ngé tir nhién.

I. GIOI THIEU

Nhirng khai niém trong linh vuc y hoc thuong dé cap dén cac dbi twong nhu: bénh, rai logn, thuoc (tén thudc,
lidu lwong, phuwong thirC quan I)'/, tan xuat quan y..) diéu tri (th tuc, bién phap diéu tri, thudc dieu trj ...), cac vin de
y té, xét nghiém, protein, di truyén (gien) ... Cac mdi quan h¢ cho biét sy lién quan giira cac khai ni¢m nhu: diéu trj gidi
quyet dwoc Van &8 y té, dleu tri 1am xdu di van dé y té, xét nghiém phat hién ra van dé y té... Viéc nhan dién khai niém
a tién d& dé xac dinh mdi quan hé giira chling, cac khai niém va méi quan hé co y nghia rat quan trong d6i voi ngudi
dung trong linh vuc y té nhu: bac si, nha nghién cuu, sinh vién y khoa, nhén vién y té, bénh nhan cling nhu than nhén,

.. ké ca ngoai linh vyc nhu: ¢éng ty bao hiém, ... Mot sé truong hop cu thé cho thiy y nghia cua khai niém va méi
quan hé ddi v6i ngudi ding nhu sau: cac bac s mudn biét mdi quan hé gitra cac khai niém diéu tri va vin de y té dé
gidp ho dua ra quyét dinh diéu tri hidu qua va han ché nhirng sai s6t, cac nha nghién ciru muén tim hiéu vé méi quan hé
gitra cac khai niém di truyen (gien) va bénh nham giai thich nhiing can bénh lién quan dén yéu té di truyén, va con rét
nhiéu truong hop khac nira.

Nhiéu khai niém va méi quan hé dang nim trong céc di liéu y t& nhu: cac tom tit xuét vién, cac két qua xét
nghiém, c4c cong trinh nghién ctu khoa hoc... Nhirng dit liéu ndy duoc tao ra lién tuc hing ngay va dang luu trix Véi
nhiéu dang khac nhau nhu: 4m thanh, hinh anh va van ban. Cu thé, van ban tuong thuat (clinical narratives) chira nhiéu
khai niém dé cap dén cac diéu kién 1am sang, cac vi tri giai phau trén co thé, cc loai thudc dugc sir dung trong qua
trinh diéu tri va nhitng tha tuc (tha thuat). Viéc rit trich cac khai niém va mdi quan hé giita chiing 1a co sé nén tang dé
phét trién cac ung dung nhu: tim kiém thong tin, hoi dap, tom tat vin ban va hé théng hd trg ra quyét dinh. Nhiéu hinh
thirc mat chir (surface forms) biéu dién cung khéi niém, cho nén viéc rut trich va anh xa nhiing khai niém xuét hién
trong tai liéu van ban dén nhirng thuat ngir da dugc dinh nghia trong céc tir vung hodc ontology (hay goi la chuan héa)
nham gitip cho ngudi dung d& dang nhan biét va hiéu dugc cac khai niém va méi quan hé mot cach dé dang.

Trong linh vic y hoc ¢6 nhiéu ngudn tai nguyén tir vung va ontology phong pht, c6 thé duoc tan dung dé nhan
dién cac khai niém va lién két cac khai niém hozc chuan héa. Mot trong nhitng ngudn tai nguyén d6 1a UMLS (Unified
Medical Language System), nd chia trén 130 tir vung (lexicons/thesauri) véi cac thuat ngir tee nhiéu ngén ngir khac
nhau, trong d6 UMLS Metathesaurus tich hop nhirng nguén tai nguyén chuan nhu: SNOMED-CT, ICD9 vd RXNORM
duoc su dung rong rai trén thé gioi trong cham soc 1am sang, y té cong dong va dich té hoc. Ngoai ra, UMLS ciing
cung Cap mot mang ngir nghia, trong d6 mdi khéi niém trong Metathesaurus dugc biéu dién bai mot ky hiéu nhan dang
duy nhat khéi niém (CUI - Concept Unique Identifier) va dwgc phan loai ngir nghia [11].

Trong bai bao nay, nhém tac gia s& trinh bay két qua nghién ciru rat trich va chuan héa khai niém xuat hign
trong céc tai liéu van ban 1am sang. Noi dung trinh bay bao gom: mé ta bai toan thuc hién, tom lugc cac phuong phap
rat trich khéi niém, sau do dé xuat mot huéng tiép can rat trich khai niém va danh gia két qua caa hudng tiép can so véi
nhitng nhém khac cting tham gia giai quyét bai toan.
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I1. BAl TOAN

Khéi niém trong linh vyuc y hoc thi rat rong cho nén viéc rat trich khai niém téng quat rat kho thuc hién, vi ly do
nay ma cong dong nghién cau da thuc hién rat trich ting loai khai niém cu thé nhu: thudc, xét nghiém, diéu tri, vin dé
y té, ... bai toan nghién ctru trong bai bao nay ciing chi thyc hién muc tiéu Ia rat trich mot loai khai niém cu thé, khai
niém cu thé d6 1a nhitng bénh/rdi loan (disease/desorder). Théach thiic chinh cua bai toan 1a rat trich cac khai niém voi
nhitng thé hién khac nhau, mot khai niém c6 thé gdm nhitng token lién tuc va khdng lién tuc hoic 16ng nhau. Vi du 1,
xét cau van ban “The rhythm appears to be atrial fibrillation.” (Nhjp tim ching t6 la rung tam nhi) khai niém can rat
trich gom nhiing token lién tuc 1a “atrial fibrillation” (rung tdm nhi). Vi du 2, xét cau van ban “The left atrium is
moderately dilated.” (Tdm nhi trdi da bi gidn vira phai) khéi niém can rat trich gdm nhitng token khong lién tuc 1a “left
atrium ... dilated”. Vi du 3, xét ciu vin ban sau “Abdomen: Soft, nontender, nondistended, normal active bowel
sounds.” cau trén c6 2 khai niém ldng nhau 1a “Abdomen ... nontender” (bung cizng) va “Abdomen ... nondistended”
(bung khéng bi sung t0), trong d6 cé token chung la “Abdomen”; va xét cau van béan sau “The aortic root and

ascending aorta are moderately dilated.” (Can nguyén
do"ng maCh chu va do"ng m_aCh chu huong thuo‘ng da bl S;orﬁ:ic:glrgsep:s;:;med Right Heart Catheterization
gian vira phai), trong cau trén c6 hai khai niém long nhau o N
N e - - 99 v a a B . omplications: None
la “aortic root ... dilated (can nguyen d‘ong m.aCh chui b.l Medications given during procedure: None
19 3 ¢ I i » A Y Hemodynamic data
gla!’]) va ascen@m_q aorta ... Eillateg (dg{ng r,nacp crju e e Weight (kg): 7.0
hwong thfO’ﬂg b! glan). Qua nhung Vi dll trén c6 thé thay Body surface area (sq. m 93): 1. Hemoglobin (gm/dl):
viéc rat trich khai niem 1a mot thach thirc ddi voi cac he | Heartrate: 102
thong xur ly ngdn ngl ty nhién, ciing nhu nhitng hé thong | Pressure (mmHg)
. , N . % Sys Dias Mean Sat
khai thac thong tin y té.
RA 14 13 8
Chuén hoa khai niém la yéu cau ticp theo trong bai | BV % 5 12
toan, nghia la khai niém sau khi rut trich phai dugc anh xa | pcw 25 30 21
deén cac thuat nglt da dugc chuan hoa trong cac tr vung | . _
. . i > onclusions: Postoperative cardiac transplant
hoac ontology thudc Iinh vuc y hoc (UMLS). Vi dy, kh&i | Abnormal hemodynamics
ni¢m “atrial fibrillation” twong tng vei thuat ngi “atrial B e ocentesis
fibrillation” dwgc dinh nghia trong UMLS c6 md s6 CUI General comments:

1800cc of serosanguinous fluid were drained from the pericardial sac with

la C0004238, khai nlém “left atrium ... dilated” tuong improvement in hemodynamics.

ung vai thuat ngr “left atrial dilatation” (gian tdm nhi
trai) duogc xac dinh trong UMLS véi ma sé CUI 1a Hinh 1. M6t phén ciia b4o cao thdng tin thudc kich thich tim
C0344720.

Viéc rat trich khai niém tur c&c tai liéu van ban I1am sang  |Admit 1023

p A p , I T o A ~ 71 yo woman o DM, HTN, Dilated CM/CHF, Afib s/p embolic event,
CO.phIeU Athagh t,huc d,OI vol (,;aC hé thongN X_u; Iy vngor] I’Igu}\ ty chronic diarrhea, admitted with SOB. CXR pulm edema. Rx'd Lasix.
nhién. Mét s6 thach thac cu thé nhu sau: diz lidu van ban khdng  |All: none
co cau tric hogc ban cdu tric, nhiéu ky tu/chi viét tat, thiéu |Meds Lasix 40mg IVP bid, ASA, Coumadin 5, Prinivil 10, glucophage

£ X AL g N N x IR 2 - 850 bid, glipizide 10 bid, immodium prn
dau cham cau (xem hinh 1 va 2), loi chinh td, tinh dong nghia  |Hospitalist = Smith PMD = Jones Full Code, Cx >101
cua Cac tur hogc cum tir, cdc cum tur thuong khéng ding ngiv
phap, su da dang vé mat tir vung, hinh thic thé hién cua khai Hinh 2. Mot mau ghi chi caa bac si noi trd
niém, chuan hoé khai niém va cac moi quan hé phuc tap. Trong
nhiing théach thac néu trén, cac tac gia chi nghién ciru dé xuat mot cch tiép can giai quyéet thach thic gom “hinh thic
thé hién cua khai niém va chudn héa khai niem”.

I1l. CAC PHUONG PHAP RUT TRICH KHAI NIEM

Dé riit trich nhiing khai nigm xuét hi¢n trong cc tai lidu van ban, tac gia da nghién ctu khao sat tong hop
nhitng phuong phap ap dung rat trich khéi niém tir van ban trong linh vuc y té dugc trinh bay nhu sau:

A. Phwong phdp dwa trén tir dién

Huéng tiép can nhan dién khai niém dua trén tir dién 1a sir dung cac tir dién thuoc Iinh vuc cu thé ¢6 sin dé xac
dinh tén cua cac khéi niém xuét hién trong tai liu. Cac tur dlen dugc xay dung bang thu cong hay tu dong tir cac nguon
tai nguyén thuat ngir tiéu biéu. Huéng tiép can cung cap mot sb loi ich nhu kha nang lién két c&c muc tir (entries) co s&
dir liéu dén cac doan thong tin (snippets) van ban va chuan héa cac khai niém ¢ cap do ngtr nghla va cu phap tu vung
(IeX|cosyntact|c) Tuy nhién, hiéu qua cua huéng tiép can duya trén tir dién phu thugc rat nhiéu vao tinh toan dién va ro
rang cuia thong tin dwoc cung cap tir cac ngudn thuat ngir co ban.

Mot s6 g dung dugc cong bd va thuong mai thyc hién nhan dién thuc thé dua trén tir dién trong vin ban y
khoa vai cac ty 1é thanh cong va kha nang khac nhau. Hé théng EbiMed nhan dién céc tén thudc bang cach sir dung tir
dién thudc duoc xay dung tir MedlinePlus. Tuy nhién, hé thong khéng cung cép thong tin danh gia hé thong. Mot sb
ng dung khac nhu ProMiner va Peregrine di chirng minh thanh cong trong viéc xac dinh mét s6 phan loai cac thuc thé
cho ca hai linh vuc y sinh hoc va 1am sang nhu Genes, thudc va bénh. Riéng hé thdng nhan dién thuc thé nhu MedLEE
(Medical Language Extraction and Encoding System) va cTAKES (clinical Text Analysis and Knowledge Extraction
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System) duoc &p dung rat thanh cong trong céc h¢ thong 1am sang ddi vei viéc xac dinh va ma héa thong tin lién quan
dén bénh nhan gom céc chan doan, bénh va diéu tri.

B. Phwong phdp dwa trén lugt

Hudéng tiép can dya trén lut 4p dung cAc luat duoc tao bang thi cong dé xéc dinh cac thuc thé dinh danh trong
vin ban. Cac hé thong bao gom mot tap luat mé ta cac mau tao thanh thuat ngi sir dung céc ddc trung vé ngit phap (vi
du: tur loai, ¢l phap, tir vung, hinh thai hoc va chinh td) ciing nhu tri thire linh vuc két hop vai céc tir dién. N6 dua trén
su két hop céc biéu thuc chinh quy, heuristics va cac luat duoc tao bang tha cong. Tuy nhién, viéc xay dung va duy tri
tap luat thi chi phi cao va can d6i ngii chuyén gia. Hon nita, cac hé thong rat trich khai niém dua trén luat thiéu di kha
nang thich ¢ng vai cac linh vuc khéc, thuong phu thudc vao nhiém vu va ngén ngir cu thé.

Hamon va cac cong su xay dung hé thong dua trén luat ngon ngir hoc dé phan tich céc tai liéu 1am sang nham
rt trich cac tén dwoc pham va thong tin lién quan dén dugc pham [2]. Hé thong ciing duoc phét trién dé rit trich cac
dwgc pham khdng c6 trong tir dién. Sy thanh cong cua hé thong dugc danh gia 1a phan dong gbp vao qué trinh xir ly
ngdn ngit ty nhién 1am sang. Cong trinh [12] xay dung tap luat (30 luat) dé gan nhan khai niém lién quan dén c4c bénh
xuét hién trong tai liéu 1am sang.

C. Phwong phdp dwa trén hgc may

Huéng tiép can dua trén hoc may ap dung cac thuat todn hoc khac nhau dé huin luyén cac md hinh thdng ké
nham giai quyét bai toan. M6 hinh c6 thé dugc &p dung dé nhan dién va rat trich cac thyc thé trong cac kho ngir liéu
khac nhau. Thé manh cua hé théng dua trén hoc may phu thudc vao chat luong va kha nang phan biét cua cdc ddc trung
van ban duoc 4p dung cling nhu viéc chon thuét toan phan I6p [4]. Hudng tlep can hoc may phat biéu bai toan nhan
dién thuc thé nhu mot van dé tim ra ranh gisi va phan I6p van ban. Hudng tiép can nay cung cap kha nang thich nghi
t6t hon cho cac linh vuc khac nhau so véi hudng tiép can dua trén luat. Tuy nhién, dé huin luyén mot mé hinh nhan
dién thuc thé chinh xac yéu cau phai ¢6 kho ngit liéu dugc gan nhan thu cong. Didu nay cé thé doi hoi nhiéu chi phi va
nhan cong lao dong.

Cac ky thuat dya trén hoc may duoc ap dung rat thanh cong trong viéc nhan di¢n cac tén gene [5] va tén hoa
chat [6]. Cong trinh [3] da phat trién mot phan mém ma ngudn mo (ChemicalTagger) nham xéac dinh céc tén hoa hoc
cu thé trong vin ban. Trong huéng tiép can duya trén hoc may, ky thuat CRF (Conditional Random Fields) 12 mot trong
nhitng lua chon phu hop va phé bién nhat dé p dung thanh céng cho bai toan nhan dién thuc thé y sinh hoc. Cac cong
trinh [7, 8] da phat trién cac ung dung dua trén CRF 1a BANNER va BioEnEx. Cac ung dung nay di ching minh sy
thanh cong trong viéc nhan dién thyc thé y sinh hoc ciing nhu thuc thé y khoa (chang han nhu bénh).

D. Phwong phdp lai ghép

Hudéng tiép can lai ghép cho NER ap dung su két hop céc ky thuat cia cac huéng tiép can dua trén tir dién, dua
trén luat hozc hé thdng dua trén hoc may. Mot s hé thng tiép can theo hudng lai ghép da cho thdy nhiing thanh cong
& cac cap do khac nhau [13, 14]. Huéng tiép can nay dang 1a xu hudng dugc cac nhom nghién ctru van dung nham
nang cao hiéu qua cho hé théng.

IV. PE XUAT GIAI QUYET BAI TOAN

Hudéng tiép can giai quyét bai toan dugc nhdm tac gia sir dung dwa trén phuong phap hoc may, 4p dung thuat
toan gan nhan chudi tuan tw CRF (Conditional Random Fields). Thuat toan CRF st dung bo nhan BIO dé gan nhan cho
thuc thé, trong d6 B (Begin) gan cho token bét dau, 1 (Inside) gan cho token bén trong va O (Outside) gan cho token
bén ngoai thyuc thé. Tuy nhién, cac khai niém can rat trich dugc dé cap trong bai bao nay thi ¢6 nhiéu thé hién khac
nhau trong tai liéu van ban y té, mot khai niém c6 thé gdm nhiing token lién tuc va khdng lién tuc hoac 16ng nhau nén
khong thé sir dung bo nhan BIO cho bai toén rdt trich khéi niém, vi vay nhom téc gia da dé xuat bo gan nhan khai niém
phtl hop cho bai toan va tap dic trung dung dé phan I6p va dong thoi dé xuat mot hé théng rdt trich va chuan hoa khai
niém duoc giGi thidu & phan tiép theo.

A. B4 gan nhan khéi ni¢gm

Bo6 nhan dugc nhém tac gia dé& xuét la BIEO, viéc sir dung bo nhan BIEO cho bai toan rdt trich khai niém dugc
thuc hién nhu sau: nhin B (Begin) dwoc gan cho token bit dau khai niém, nhan | (Inside) gan cho cac token bén trong
khai niém, nhan E (End) gan cho token cudi cing cua khai niém va nhan O (Outside) gan cho céc token khong thudc
khai niém.

Mot sé vi du minh hoa viéc s dung bo nhan, vi du 1: xét cau van ban “The rhythm appears to be atrial
fibrillation.” trong céu trén c6 xudt hién khai niém “atrial fibrillation” gém 2 token lién tuc, nhin B dwoc gan cho
token bt dau khai niém, nhin E gan cho token cudi cing cua khéi niém va nhan O gan cho nhiing token con lai khong
thudc khai niém nhu sau: “The/O rhythm/O appears/O to/O be/O atrial/B fibrillation/E ./O”; vi du 2: xét ciu van ban

“The left atrium is moderately dilated.” trong cau trén c6 xuét hién khai niém “left atrium ... dilated” gdm cac token
khong lién tuc, viéc gan nhan dugc thuc hién gin nhan B cho token dau tién cua khai niém, nhdn E gan cho token cudi
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cua khai niém va nhan | gan cho token bén trong khai niém nhu sau: “The/O left/B atrium/l is/O moderately/O
dilated/E ./O” va viéc gan nhdn nay ciing duoc st dung cho trudng hop twong tw khai niém “Heart ... irrgular ...
rhythm” thé hién gém 3 token roi nhau xuat hién trong cau van ban nhu: “Heart/B :/O VI/O systolic/O murmur/O ,/O
irrgular/l rate/O and/O rhythm/E ./O”; vi du 3: xét cdu vin ban sau “Abdomen: Soft, nontender, nondistended,
normal active bowel sounds.” ciu trén c6 2 khai niém ldng nhau 1a “Abdomen ... nontender” va “Abdomen ...
nondistended”, trong d6 token chung “Abdomen” dugc gan nhian B va nhin E dugc cho 2 token cudi cua 2 khai niém
nhu sau: “Abdomen/B :/O Soft/O ,/O nontender/E ,/O nondistended/E ,/O normal/O active/O bowel/O sounds/O
JO”; va xét cau van ban sau “The aortic root and ascending aorta are moderately dilated. ”, trong cau trén c6 hai khai
niém 16ng nhau 1a “aortic root ... dilated” va “ascending aorta ... dilated”, cho nén nhin E dugc gan cho token
“dilated” chung ctia 2 khai niém va nhan {B, 1} gén cho céc token bat dau cua 2 khai niém nhu sau: “The/O aortic/B
root/l and/O ascending/B aorta/l are/O moderately/O dilated/E ./O”

Nhu vay, tac gia da dé xuat bo nhan BIEO dung dé gan nhén khai niém lién quan dén nhitng thé hién cua céc
khéi niém nham muc tiéu rdt trich nhitng khai niém xuat hién trong tai liéu van ban, khi d& xuit bo nhan nhém tac gia
cling quan tdm dén tinh kha thi trong phan hau xa ly rat trich khai niém, tic 13 loai nhin token nao dugc ghép lai véi
nhau dé hinh thanh nén khai niém.

B. Tdp dic trung phén lép khai ni¢m

Trong phuong phap hoc may, tap ddc trung co vai tro quan trong va anh huéng dén hiéu qua cua ‘phuong phap,
ddc trung chinh la dac diém dé nhan dién va phan I6p, trong bai todn nay chung t6i da nghién ciru dac diém cua dir liéu
y té va dé xuat tap dic trung phu hop dung dé phan I6p nhan token cho bai toan rut trich khéi niém nhu sau:

= Pic trung ngit canh: chi token hién tai dang xét va hai token lién truéc va lién sau cua token dang xét. Cac
token xung quanh token dang xét dong vai tro 1a thong tin ngir canh.

= Pic trung mdt chir (Orthographic): token dang xét 1a chit thuong, in hoa, hoa ky tu dau, ...

= Pdc trung tir logi (Part of Speech): tir loai cia token dang xét, cac tir loai bao gdm danh tir, déng tir, tinh tir,
gidi tur, trang tur, ...

» Pdc trung thir ty nhan (label sequences): Ia thir ty nhdan dugc gan cho tung token.

C. He théng rat trich va chudn hoa khai nigm

Céc dé xuat néu trén duoc van dung dé thiét ké hé
thong rat trich va chuan hoa khai niém (xem hinh 2), hé
thdng dugc thiét ké chia 14 hai giai doan huan luyén va rat
trich chuan hoa

Di ligu I
huin luvén

[ X l¥ ngdn ngit tw nhién ]

1. Giai doan huén luyén ' D lien |
, . o danh gis

Tu di liéu huan luyén, qua thanh phan xir ly ngdn

in i I , .. . Trich xuat Gannhin
ngir tu nhién, trich xuat danh sach khai niém dugc chuyén khai niém Tokens

huin luyén

[ X1y ngdén nglr oy nhién ]

Phan lép
Tokens
Trich xudt
khii niém

gan nhén, xay dung mé hinh phan I6p nhén token dua trén
tap dic trung da dé& xuat; va (2) rat trich va chuan hoa khai
niém la buéc thuc hién trich xuét khai nigm Xuét hién trong e [ Xay dung
tai liéu y té va anh xa nhitng khai niém dén céc thuat ngir da -

dugc dinh trong cac ontologies cua linh vyc y té. Chi tiét
tirng thanh phan dugc trinh bay phan sau.

a) Xir ly ngdn ngir tw nhién

Ehai niém
Dau vao cua h¢ thong la nhiing tai ligu duoc viét s e chua chuin
bang ngon ngir tu nhién, dang khdng c6 ciu tric hodc ban
chu trac. P& may tinh c6 thé xir 1y duoc thi can co su Chuin boa
chuyén ddi tai liéu tir dang khéng cé cu trdc hodc ban ciu
tric vé cac dang c6 ciu trac nhu: tach cAu, tach tir, chuin
hoa tir, gan nhan tir loai, ... Khai niem
duoc chuin
Téach céu la céng viéc phan tdch mot tai liéu thanh hoa
céc cdu co ban. Vigc phat hién ranh gici cau khong phai la Hinh 3. Kién trlc h¢ théng rdt trich va chuan héa khai niém

viéc lam tam thuong khi dau chdm céu “” khong phai

ludn ludn xut hién & cudi cau. Trong tai lidu van ban y té chira cac thyc thé dinh danh hoic cac khéi niém va cac tur
viét tit ¢ chtra cac dau cAu nhu mot thanh phan thuat ngir chuan chuyén nganh. Vi du, E. coli, W.H.O, ... Viéc nhan
dién dung cac ranh gidi cdu la quan trong cho céac bai toan rat trich thong tin.

~ Tach tir Ia mét qua trinh phan chia mét dong véan ban (cau) thanh cac don vi nho nhat dugc goi la cac token
chang han nhu: céac tir (word), dau cau (punctuations) va dau cach (separators). Tach token cd the thuc hi¢n truc ticp
trén tai liéu hodc cac cau phic hop cho két qua la mét trinh tu céc token. Qua trinh nay thuong phu thudc vao cac
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heuristics don gidn nhu sy phan céch cua céc token dua trén céc ky tu khoing tring chang han nhu céc khoang trong
hoac ngat dong va dau cau.

Chuan hoa tir 1a qua trinh 1am giam cac tir bién td vé cac dang co ban ciia chung. Chuan hoa c6 thé thuc hién
thong qua xu Iy tir gbc (stemming) hoic dang chinh tit cua tir (lemmatization). X ly tir gbc 1a 1am giam céc tir vé tir
gdc ctia n6 nhu viéc giam cac tir increasing, increased hay increases vé tir goc increas. Nhiing chuong trinh thyc hién
xtr ly tir gbc duoc goi 13 stemmer nhu: Porter stemmer va Snowball stemmer 13 cac trudng hop phd bién vé nhiing
chuong trinh xir ly tir gdc d6i voi ngdbn ngir tiéng Anh. Xir ly chinh tit 1a qua trinh giam céc tir vé cac dang chinh tat
ctia chiing nhu viéc giam céc tir increasing, increased hay increases vé tir gc increase. Xt ly chinh tat doi khi doi hoi
cong viéc phirc tap chiang han nhu su hiéu biét bdi canh hodc gén nhan tir loai. X ly chinh tét c6 lién quan chat ché véi
xtr ly tir goc nhung khac nhau ¢ bdi canh xuét hién cia tir trong cu. Muc dich ciia chuan héa tir 1a nham ting hiéu qua
cho hé thdng xir Iy ngdn ngir ty nhién.

Gan nhan tir loai 1a qua trinh gan cac tir trong mot cau dén tir loai twong tng dya trén ngir canh xuét hign cua
né. Vi dy, gan nhan tir loai c6 thé gan mot tir &én mot loai danh tir, dong tir, ... Gan nhén tir loai khdng phai la cong
viéc don gian vi mot tir c6 thé ¢ nhiéu tir loai phu thudc vao ngir canh xuit hién. Trong truong hop cu thé, tir
antibiotic xuat hién nhu mét danh tir trong cum tir antibiotic treats bacterial infection, trong khi d6 né xuat hién nhu
mot tinh tir trong cum tir antibiotic agent. Viéc gan nhan tir loai thuong dua trén cac thuat todn hoc may nhu mo hinh
Markov an (Hidden Markov Models) dugc huan luyén trén cac kho ngit liéu da duoc gan nhan tir loai bang thu cong.
Bén canh d6, viéc gan nhan tir loai dya trén luat ciing duoc phét trién.

Hign nay, mot s6 thu vién méa nguon mo hd trg xi Iy ngon ngi tu nhién &p dung cho van ban tong quéat hay y
sinh nhu: OpenNLP*, Stanford NLP? MedPost’, dTagger* hogc GeniaSS®. H¢ thdng da tan dung tich hop mot s6 thu
Vvién co san néu trén nham ho trg cho phan xir ly ngén ng@r tu nhién.

b) Trich xuit khai niém huin luyén

Trén dir liéu huan luyén, cac khai niém da dugc gan nhan va chuan hoa boi chuyén gia, tic gia muén st dung
danh sach cac khai niém nay nhu mot tir vung dung dé phuc vu giai doan chuan héa khai niém trong hé théng. Cho
nén, budc ndy hé thdng trich danh sach cac khai niém tir dit liéu huan luyén, danh sach khéi niém gdm hai cot: cot thir
nhat chira gia tri chuan héa 1a mé sb dinh danh va cot thir hai chira céc khai niém tuong tmg c6 trong dir liéu huan
luyén.

¢) Gan nhan Tokens

Budgc nay, hé thong sir dung bo nhin BIEO da dé xuat dé gén nhan token lién quan dén cac khai niém trong dir
liéu huan luyén nham muc dich xay dung mé hinh phan Iép token. Thanh phan gan nhan tokens dua trén yéu cau nhu
sau: xét truong hop khai niém gom nhitng token lién tuc va khong lién tuc, token bit dau khai niém thi gan nhan B,
token cudi cua khai niém gan nhan E, token bén trong khai niém thi gan I; xét truong hop khai niém 16ng nhau cé
nhimg token chung phia truéc khai niém, néu token chung bat dau cua 2 khéi niém thi gan nhan B, token chung va bén
trong cua hai khai niém thi gan nhén I, token cudi ciia mdi khai niém dugc gan nhan E; va xét trudng hop khéi niém
Iong nhau c6 chung token phia cui, nhan B va | gan cho nhitng token bét diu va bén trong cua mdi khai niém, con
token cudi chung cuia 2 khéi niém duoc gan nhan E. Cudi cling, token khdng thudc khai niém thi gan nhan O (xem vi
du & muc A phan IV).

d) Xay dwng md hinh phan lép

Xay dung mo hinh 1a budc ap dung thuat todn hoc may dé tao ra mé hinh hoc may, mé hinh s& hoc ngit canh
cua tai liéu huan luyén da dugc gan nhan khai niém theo qui tat duoc qui dinh boi thuat toan hoc may (céch thirc hoc)
va ddc diém can hoc (tap dic trung). Budc nay con dugc goi 1a qua trinh huan luyén hoc may, may sé hoc cach thic
phan 16p gan nhan cho tir token trong tai li¢u van ban dya trén thuat toan hoc may va tap dic trung. Hé thong da tich
hop thuat toan CRFs dugc cung cip bai Stanford NLP dudi dang la mot thu vién mé va tap dic trung dugc dé xuit &
trén.

2. Rt trich va chuin héa khai niém

Giai doan nay xtr ly trén nhitng tai liéu can rat trich va chuan hoa khéi niém (di liéu danh gia), qua trinh xir ly
thuc hién lan luot cac budc sau:

a) Xir ly ngdn ngir tw nhién

Chirc nang xir 1y twong ty nhu phan md ta trong giai doan huan luyén, két qua dau ra tap cac cau trong mdi tai
liéu.

! https://opennlp.apache.org/

2 https://stanfordnlp.github.io/CoreNLP/

® https://sourceforge.net/projects/medpost/

* https://specialist.nlm.nih.gov/dTagger/

® http://www.nactem.ac.uk/y-matsu/geniass/
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b) Phén lép tokens

Budc nay 4p dung mé hinh da duoc tao ra ¢ giai doan huan luyén dé phan I6p nhan (BIEO) cho ting token trén
tap dix liéu can trich xuat khai niém. Két qua dau ra la tap dir liéu vai méi token dugc gan nhan phan 16p.

c¢) Trich xuét khai niém

Thanh phan xu ly xét trén timg cau vin ban ma cac tokens da dugc gan nhan. Thuat toan xir ly dua trén cac
nhan cua token dé xay dung to hop ghép céc token lai dé tao thanh céc khai niém can rat trich. Viéc ghép dwa trén qui
tat d dugc dé xuat o phan trén (phan 1V, muc A, vi du). Két qua dau ra 1a danh sach cac khai niém (chua chuan hoa)
xuat hién trong tai liéu.

d) Chuén héa khai niém

Chuén hoéa la chie ning anh xa nhitng khai niém trich xuét tir tai liéu dén cac thuat ngir dwoc dinh nghia trong
cac ngudn tai nguyén thudc linh vyuc y té. Ngudn tai nguyén ma hé théng sir dung 1a UMLS, thuat toén xi 1y dwoc chia
lam budc nho, dau tién hé thdng sé tra ctiu trong danh sach khéi niém da xay dung ¢ giai doan huan luyén (phan IV,
muc C, tiéu muc b) néu khong tim thay hé thdng s tra ctru trong UMLS, trudng hop tim thiy trang khop gitra khéi
niém va thuat ngir thi hé thdng s& gan ma sé dinh danh tuong tng cho gia tri chuin héa cua khéai niém, nguoc lai thi
gan chudi “CUI-less” cho gia tri chuan hoa cua khai niém. Dau ra cua thanh phan xu 1y nay I1a danh sach khai niém
Xuit hién trong tirng tai liéu twong tmg da dwoc chuan hda, két qua nay ciing 1a két qua cudi cuing cua hé théng rat trich
va chuin hoa khai niém xuat hién trong tai liéu vin ban 1am sang.

V. PANH GIA KET QUA PE XUAT
A. D liéu thuc nghiém

Hé thong dugc str dung tham gia dién dan nghién ctru SemEval 2015, bo dir liéu str dung thuc nghiém do ban t6
chirc dién dan cung cap théng qua kho ngir liéu ShARe, nd bao gom 531 tai lidu 1am sang dwoc chon tir co s¢ dit lidu
I1am sang MIMIC Il (Multiparameter Intelligent Monitoring in Intensive Care Il) phién ban 2.5, trong d6 431 tai li¢u st
dung lam di liéu huan luyén (data training) duoc gan nhan khéi niém (bénh/rgi logn) va 100 tai liéu dung dé danh gia
hé théng (data test) chua duoc gan nhan khai niém.

B. BPdnh gid va két qud

Ban t6 chtrc ciing dua ra quy tic danh gia dua trén do do hai hoa (F-score). Do do hai hoa l1a mot trong nhiing do
do danh gia duoc ép dung rong rdi cho hé¢ théng rit trich thong tin. N6 do luong day du va toan dién he théng bo do
hai hoa duoc tinh bang cach so sanh két qua dau ra cua hé théng dbi véi nhimng phén doan thu cdng. Cac yéu t6 (chang
han nhu: tai liéu hodc khéi niém) dugc xac dinh mot cach chinh xac boi hé théng so véi tieu chuan vang 1a “true
positives”. Cac yéu té dugc xac dinh boi hé théng nhung khong xuat hién trong tiéu chuan vang 1a “false positives”.
Trong khi @6, cac yéu td xuat hién trong tiéu chuan vang ma khong dugc nhan dién bai hé thong 1a “false negatives”.
Bang 1 cung cap mot cach nhin tong quat trén cac d6 do co ban.

Bang 1. Téng quat trén cac do do co ban cho cac hé théng rat trich thong tin.

Tiéu chuin vang (Gold Strandard)

Positive Negative
P Sz Positive |  True positive (TP) False positive (FP)
Ket qua hé thong Negative | False negative (FN) Ture negative (TN)

Céc d6 do co ban dugc su dung dé xac dinh do chinh xdc (precision) va d6 bao phu (recall) cua hé thong, n6
dugc ket hop mot cach co6 hé thong dé sinh ra do do hai hoa cudi cung. DY chinh xéac do su ,Chinh Xac cua hé thong
bang cach tinh ty & chinh xac céc két qua dau ra giira tat ca cac két qua duoc sinh boi hé théng. D6 chinh xac dugc
tinh nhu sau:

TP
TP + FP

Do bao phu do tinh day du cua hé thdng bang cach tinh ty 1¢ ding két qua dau ra cua hé théng trong viéc so

sanh dua trén sy chinh xac véi tiéu chuan vang. D6 bao phu duge tinh nhu sau:
TP
TP+ FN

Do do hai hoa tinh d6 hai hoa gitra dd chinh xac va dé bao phu, cong thirc tinh nhu sau:

Precision =

Recall =

2 X Precision X Recall

F — score =
Precision + Recall
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Do chinh xac, do bao phu va do hai hoa c6 gia tri tir 0 dén 1, trong d6 1 cho biét 1a tét nhat va 0 cho biét 1a
té nhét.

Yéu cau danh gia trong bai toan nay dugc tinh nhu sau: khi hé thong rat trich khai niém va chuan hoéa tring
khép vai tap danh gia thi méi duogc tinh ding, con néu khéi niém rat trich bi sai hoac gia tri chuan hoa bi sai so véi tap
danh gia thi xem 1a khong dung. Tat ca cac két qua cua nhitng hé thong tham gia déu giri vé cho ban t6 chic SemEval
2015 danh gia va cong bd két qua. Két qua danh gia hé thong cua tac gia (HCMUS) dat nhu sau: P9 chinh xac
(precision) 1a 0.720, 6 bao phu (recall) 1a 0.732 va @6 hai hoa (F-score) 1a 0.757 [9].

C. Ban lugn két qud

) Trong phan nay, cac tac gia xin phép st dung két qua cia nhom c6 hiéu qua cao nhat (ezDL) [10] va nhom c6
két qua & nhom kha (LIST-LUX) [1] dé ban luan vé nhiing dé xuat cia minh nhu sau:

1. Rt trich khai niém

Xét hudng tiép can gitta HCMUS va LIST LUX: Huéng tiép can giita hai hé thdng nhin chung c6 nhiéu diém
turong dong chang han nhu: ca hai déu dua trén phuong phap hoc may, sir dung thuat toan phan 16p CRFs va tap dic
trung. Tuy nhién, khi xem cu thé timg phan thi giira hai h¢ thong c6 mot vai diém khac biét nhu: bo nhan phan Iop
token, HCMUS d& xuat bo nhan BIEO va LIST-LUX d& xuat bo nhan BIESTO (nhdn B gén cho token bt dau khai
niém, | gan cho token bén trong, E token cudi cing, T gan cho nhiing token & giita nhung khong thudc khéi niém va
khai niém chi c6 1 token thi gan nhén S), HCMUS cd sir dung mét dac trung “ddc trung thir tw nhan” khong tring so
v6i LIST-LUX. C6 thé do nhitng khéc biét néu trén ma lam cho két qua caa HCMUS tét hon LIST-LUX.

Xét huéng tiép can gitra HCMUS va ezDL: Ca hai hé théng cuing tiép can theo phuong phap hoc may, tuy nhién
khi &p dung thi lai khac nhau. HCMUS str dung thuét todn phan I6p CRFs, b nhén phan I6p token (BIEO) va tap dac
trung dé xuét thuc hién mot lan dé xac dinh tit ca cac thé hién cua khai niém trong tai liéu vin ban. Con ezDL thuc
hién xéc dinh tit ca nhitng thé hién cua khai niém duoc chia lam hai giai doan: (1) ezDL st dung thuat CRFs, b6 nhan
truyen thong (BIO) va tap dac trung (TUi ter, xi Iy tir gac, tién té va hau té c6 chiéu dai I dén 5; Mdt chit nhur: tir chira
s6, dau gach chéo, ky tw dac biét; Ngi phdp nhu: nhan tir logi (PoS), cum tir (chunk) va cac cum dong tur va danh tir
chinh; Tim kiém tir dién so khop véi cia s6 +2 dén -2; Tiéu dé muc, logi tai liéu va gom cum cau ) dé xac dinh nhitng
khai niém thé hién gom cac token lién tuc, (2) ezDL sir dung thuat toan phan Iép SVM cua thu vién LibSVM dé tim ra
¢6 su ton tai mdi quan hé gitra hai khai niém hay khong véi tap dac trung (TUi tir, nhan tir logi va cac nhan cum tir cia
tat ca cac token xudt hi¢n giira hai khai niém; Mot so lugt thé hién méi quan hé giira hai khai nigm; Vi tri cia gisi tir,
lién tu, dong tir chinh va cac ky tu déc biét nhu dau ( ), gach noi (-) va ddu cham phdy (;) trong néi dung cua khai
niém dau tién) dé xac dinh nhitng khéi niém thé hién gom cac token khdng lién tuc. Nhu vay, c6 thé thay rang phuong
phép cua ezDL phirc tap hon HCMUS va dat két qua tot hon.

2. Chuin hoa khai niém

Xét phuong phap giita HCMUS va LIST-LUX: HCMUS thyc hién gom 2 giai doan: (1) Hé théng so khop khai
niém trong danh sach khai niém duoc xay dung tir tap dir liéu huan luyén (xem phan IV - C - 1 - b), néu tim thiy sé lay
ma sé dinh danh tuong tmg dé gan cho khéi niém, nguoc lai thuc hién giai doan (2) Hé théng tich hop thu vién
MetaMap lam 16p trung gian dé tim klem trong UMLS, két qua cua MetaMap tra vé véi danh sach cac khai niém triing
khop V6i do twong ddng twong ung néu khai niém va thuat ngir co do twong dong cao nhét trén 90% thi duoc chon lam
gid tri chuan hoa, nguoc lai gia tri chuan héa 1a “CUI-less”. Pdi voi LIST-LUX st dung SQL truy van 11 nhém ngit
nghia lién quan dén cac réi loan (disorders) tir ngudn tai nguyén SNOMED dé xay dung mot danh sach thuat ngir riéng
VGi tong cong 348760 dong; xay dung thuat toan so sanh chudi giira khai niém dugc trich tir vin ban va cac thuat ngit
trong danh sich dugc xay dung; trong truong hgp khong tim ra dwoc sy trung khép chinh xéc, st dung d6 do twong
dong (similarity) dé tinh mac do lién quan nhat gitra khai niém va thuat ngir; va néu do tuong dong cao nhat trén
ngudng 0.8 (dwoc thiét 1ap cé dinh) thi dugc chon la gié tri chuin hoa, nguoc lai thi gia tri chuan hoa 1a “CUI-less™.

Xét phuong phap giita HCMUS va ezDL: ezDL tién hanh 3 buéc: (1) Tim kiém truc tiép trén tir dién: mdi tur
(word) trong khai niém, ho tim tat ca cac bién thé cua né trong tir LVG®, sau d6 thuc hién tit ca cac hoan vi dé tim
kiém chudi trong UMLS, néu chudi duoc tim thdy bat ky mot khai niém trong UMLS thi ho lién két dén ma sé CUI
tuong (g véi khéi niém. (2) Tim kiém tir dién dwa trén nhitng khai niém bién déi: Thyuc hién (ban tu dong) tach chudi
dwa trén cac tir chire nang nhu giGi tir va cac nhém tir (dong tir, tinh tir va trang tir). Ho cho rang hau hét cac khéi niém
(rbi loan) c6 thé duoc chira trong cum danh tir don (NP) va ciing ¢6 kha nhiéu chira cum danh tir ¢6 lién quan voi cac
cum gidi tir (PPs), cum dong tir (VPs) va cum tinh tir (ADJPs). Ho két hop véi UMLS dé xay dung mot tir dién khai
niém bién doi. (3) Thuat toan so chudi tuong dong: Néu mot khéi niém khong tim thiy qua hai budc trén, thi ho tao ra
danh séch cac chudi con tir UMLS. Sau dé, ho sir dung thuat toan LED (Levenshtein Edit Distance) dé tim kiém chudi
t6t nhat. Néu chudi tim kiém t6t nhat 1on hon gi4 tri ngudng xac dinh thi ldy ma sé CUI tuong tng, nguoc lai thi ldy
chudi “CUI-less”.

© http://lexsrv2.nlm.nih.gov/
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Két qua rat trich va chuan hoa khai niém caa 3 nhom lién quan dwoc trinh bay trong bang 2, véi két qua nay cho

thay hudng tiép can dé xuat ciia cac tac gia ciing mang dén hi¢u qua nhét dinh.

Bang 2. Két qua danh gia cua ezDL, HCMUS va LIST-LUX,

Nghiém ngit Khoéng nghiém ngat
Precision Recall F-score Precision Recall F-score
ezDI 0.783 0.732 0.757 0.815 0.761 0.787
HCMUS 0.720 0.690 0.704 0.782 0.720 0.749
LIST-LUX 0.649 0.580 0.613 0.675 0.603 0.637

Céc tac gia ciing da phan tich trén dit liéu huan luyén va danh gia thay rang chir viét tat trong tai liéu 1am sang 1a

mot trong nhitng nguyén nhan anh hudng dén hiéu qua cua hudng tiép can ¢ phan chuan hoa khai niém, mot sé vi du
minh hoa dugc trinh bay trong bang 3 va bang 4 nhu sau:

Bang 4. Ciing ma s6 dinh danh nhung cac khai

Bang 3. Cuing khai niém (viét tit) nhung cé c4 0 dl
ang g ém (vict tat) nhung co céc niém (viét tat) khéc nhau.

ma s6 dinh danh khéc nhau.

M4 s dinh danh | Chit viét tit M4 s6 dinh danh Chir viét tit
C0004247 AV C0007226 CcV
C0729580 AV C0007226 CVsS
C1283343 LAD C0447720 L4 on L5
C0226032 LAD C0447720 L4-L5

VI. KET LUAN

Trong bai bao di trinh bay mot hudng tiép can dua trén hoc may nham rdt trich cac khai niém xuat hién trong

céc tai ligu van ban y té. CAc téc gia c6 mot s6 dé xuat nhu: by nhan BIEO dung dé gan nhan phén I6p token nham xac
dinh khai niém, tap dac trung phan 16p va hé thdng rat trich va chuan hda khai niém y té. Tuy két qua chua phai la tét
nhét nhung n6 cling gop phan 1am phong phii cac phuong phép rat trich va chuan héa khai niém, véi két qua dat duoc
1a ngudn dong vién khich 18 ching toi c6 nhitng nghién ciru sau hon trong tuong lai, nham tim kiém nhitng giai phap
nang cao hiéu qua cho bai toan rut trich va chuan héa khéi niem y té.

(1]

(2]

(3]

[4]
(5]

(6]

[7]
(8]

(9]
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MEDICAL CONCEPTS EXTRACTION AND NORMALIZATION ON CLINICAL
DOCUMENTS

Nghia Huynh, Quoc Ho

ABSTRACT: Doctors and health care providers usually need to keep up to update information from science articles and refer to the
treatment results from documents in electronic medical records. In addition, patients (or relatives) have the right to know their
medical records and relevant knowledge, which makes the treatment process to be better. However, the users’ updating and
understanding of medical records (doctors, health care providers, patients,...) are experiencing overload problems of the numbers of
documents and medical documents created daily and stored in computer systems. Therefore, extracting useful information (concepts
and relationships) from medical documents provided to users is a very practical need. Medical documents are written in the natural
language and presented in the unstructured (or semi-structured) text. Thus, extracting information from the documents is a
challenge for natural language processing systems. In recent times, the research community is focusing on solving problems related
to the extraction of medical information, such as the extraction of concepts, relations and events. In this article, the authors present
an approach to the extraction and normalization of medical concepts that appear in clinical documents in which the authors
propose a set of tags for each token; a set of features that is used to classify tokens; and build a conceptual extraction system based
on Conditional Random Fields (CRF) algorithms. The approach was used to participate in the SemEval 2015 research forum. The
assessment and publication of results were conducted by the SemEval organization. The efficiency of the system achieved the
precision of 0.720, the recall of 0.690 and the F-score of 0.704.
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