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[ Abstract] With the development of medical big data, the real-world study (RWS)
has received increasing attention in recent years, and has a good promising prospect. However,

there are still some challenges in the implementation of RWS that has led to extensive discussion

among scholars. The most urgent issue currently to be addressed is the unstructured nature of

real-world data (RWD). Based on regular expressions, this study used rule-based information

extraction method to extract structured information from admission records, pathological

reports, surgical records, and image records of bladder cancer patients in Zhongnan Hospital of

Wuhan University in recent years, and evaluated the extraction effects with accuracy and recall

as indicators, aiming to provide reference for subsequent research.

[Keywords] Real-world data; Information extraction; Regular expression; Natural

language processing; Electronic medical record data; Bladder cancer
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Table 3. Example of field dictionary

TEA FEAE T RER T IA
IR TRE  ARR AR A AR

RGLRE O IR IR i b B

R R R s R RLR I R s R R IR b R LSO s R R LR
RS b B
ERTEHBREAZNIE; REEAR; BAJRNIE; REFREAZ; B R W]
BEENAE; (R MJBEIRERIA R PRI R R 28R AR NI REARIRTR; R
TEYELEERALY; A2 UIRIRE s AR AT DR R SRR A )R

E[FANUZ WA DURELN RO REBEANUZ; DUZRT0E; REEDERER IR ; =S4
ANHL; AT EANUERIE; =REBEVNUZ; REERIUZ; BANUZHSA N ; ZEUZ; 5
AWVZAAT LS s BEBEERENLZ s UZZHZUAN WL

RIRRMENZ 5 R BIFEEERNUZ ;s N1/2]

RAVERIEZBEIERNUZ s R BEDEREIRNUZ s (R BEMERE SRR s R RN BIHWRIUZ; Sh1/2)
FE5 Bt ) BB 4 4R e D JB I B SR I T HENR T 20205 AR S B DR BE S AP LT HENR I 2205 AR MBS BEIILZ SR Wi
WA AR IENIEAZ s = LA FILFAERR 204 s 2R FIZHEY ;12 BB e S5 i ae b F

BIES . |t B E
BHTEE TS
| Z3 [E—

HENEINTHA

ATE R

ENERE

EHIF T RalfE A0S
splitE¥ s El
1E M PCAgR =]
ITEAEE

b MNIEER S R B

— |

[ EIEE| EES
!
HWERBEE =
NS #HITE R

B BT EREE

Figure 1. Flowchart of extraction method
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Box 1. Code examples for some target fields extraction

JF HF UG B THRE TR E . XEFEA
ZMIEDL, LAbER—Fh AR (22, AAPIEL)
BUHEATUAE , {87 split pRECKE: “ (22 A AL )5,
“ 7 TR AR, AR R AR i a
— B Ry Ae AL L A B, P e A —
AR FIE R A R FRI Ak,
— B R AT ALK G R, AR DT — R
ik b, B, Ha bZREPEAH
1 O TR S = AV E R Y N (U &= S e T £
BF AR L 255, split PRECH P4k
ForalaEIk, Rt AR R R AR i

(2) ABEiesgrh i) 7B IR s mfa) (47) 7
J& TR TR BT HL U B AL TR 4 H
oo AEC AT AR BN R ARG, ]
re. findall PRECA Hk, FEH RE FUU) A, fECHAE “IX
W () 7 FRTA DS RIEAGR

2 #R

FERS PN BRI R ok i A 7 B A T b i
FEJE, ARBRFELL “RMIBR R RS M Rk
RBAEAE" APFINEE T B AT A RATAL, Aps Bk
RAGN A RIS R Z —, IR A 15540 & P Ay

yxxz.whuznhmedj.com

IERNT LU SR 25 L, (H TG AR A o S
AR TF F Boa g R M . S2 LU RE
TSR A AR B, PR A E il B i) s RN
FREU B, HERG RS PR A4S AT . a0
SEMBRERSS, RIFFIBCECE R & BARE 1
B, XBF TR, RS RN — 20 A Bl
A S5 DTG L U BORCR HEA T P4, (HR A
NS (E MR, TCk R WSR2 A8k RE Hl
BB T AR R TE O, BRI ] st 4 45 1 B 4
MIZESR, IATZRA PN . S5HEILE 4,

I 55 e e B 4 B PR 25 SR R, R EC
SR G A3 H bR - B SR [ R A ik 5]
80% L I, HA 3~4 A HhrT- Bt 2 M4 1R
KT 80% {H/KFEA AT iA 5] 60%~80% 2 [A]; FA
S RN M7 i Bl a7 e E R i 1
R B AR AEE s e AR
B WER R AE MIRARXTRAR, 7 60% 2247,
FARIL ARl i H e HiR 7B 2%
FE BRIk 95% L by ABEiC st A H
PR BOE PR SRR AE 90% Zitq o

I B3 dfe R A5 A ITAG 25 R o, KA B
PR B AR R A MR AT A 4T, T as 3



318 EZF34 2024 £ 3 A& 34 55 3 B New Medicine, Mar. 2024, Vol.34, No.3

=4 RMBRERKEIRE S MBRERAHIRELE R

Figure 4. Results of datasets without and with deleting missing data
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WAL AT 100.00 100.00 100.00 100.00
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T : A71C 96.19 96.19 100.00 93.65
JECKEIE] (47 ) 87.11 87.11 100.00 74.23
YA s A 97.00 97.00 100.00 96.39
Pt E (4 ) 96.95 96.95 84.69 82.18
PR P (ml/d) 99.53 99.53 100.00 99.22
AL A 96.00 96.00 95.83 100.00
JRCRTE] (46 ) 96.03 96.03 97.87 88.46
BE b B A R 100.00 100.00 100.00 100.00
opL e
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