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The Discovery Mechanism of Adverse Drug Reactions Based on

Comment Mining

Liangxi Cheng, Mingzhen Zhao, Hongfei Lin
(Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: When mining adverse drug reactions (ADRs) from the user comments on healthcare social networks, it
is very important to recognize novel ADR expressions from comments and normalize them, since people probably
adopt different expressions to describe adverse reactions and new adverse reactions may emerge with the listing of
new drugs as well as the diversity of drug users. This paper utilized Conditional Random Field (CRF) model to
recognize adverse reaction entities, and proposed a normalization method applied to the recognized entities. The
effectiveness of this mining method was verified by comparing the mined results of known ADRs with database
records, and a list of potential ADRs sorted by occurrence frequency in comments was obtained. Experimental
results indicate that CRF model is capable of identifying both known and novel adverse reaction entities, and the
standardization aggregates and merges the entities, which benefits the ADR discovery.
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Fig.1 Architecture of the ADR mining system
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J& PN RE SR AR IE . % 1298 “very good pain relief but too strong .” HrAES L] 14
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Tab.1 Features of CRF

PR POS FRiE A S A A AR E LA SR PIANE POS RHE
very RB (0] very, good, pain RB,JJ,NN

good JJ (0] very, good, pain, relief RB,JJ,NN,NN

pain NN S very, good, pain, relief, but RB,JJ,NN,NN,CC

relief NN (0] good, pain, relief, but, too JJ,NN,NN,CC,RB

but CcC (0] pain, relief, but, too, strong NN,NN,CC,RB,JJ

too RB (0] relief, but, too, strong,. NN,CC,RB,JJ,.
strong JJ (6] but, too, strong,. CC,RB,JJ,.

(6] too, strong,. RB,JJ,.
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Fig.2 Flow chart of the ADR entity normalization
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S R G HRIESE AN Ent SO, JFEd SR 1 MIRIRALEE, $HRIR 1
B, RIEFFBEL L H 77 1EIEI TOP Ny MR AH KM S E R EM S . &, [FFERIH
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BIER AR AL FELG: © BANEIE I SCH MBS S I — w20 (o “9h
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T ENt, 2 ] ) S A4 e BE 25 28 SR

Ent_ED(Ent,Ent)= >’ min ED(w;,w;) (3)

S e S5 S S 39753 5 R SIS A 8 5 O P2 R, IR0 B B A 1
IR

TSR PR 46 B2 IRV RE B, A5 08 T 3 b A A A 5 A O ot . —
SRR 245755 A A T B RS L A e R 0 o TR R 4
BRGSO IO T —/NECRTAEE ) LR TS0 AoV 2 1 0 L0 B
BN N T A S R, %A S A R B A O,
2. 4 THENER &I

B4R AR R BT B R 4678, 6B IRBRE (LA B, A I BRI P
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BATEFRELF ) 1,500 MFSIES)_EIZ: CRF BIRY, SR J5 A FZ A AL IR 4 H ) 500
ANVEIRIE AT BIAE A SRR, R R SR g AT I VR fS 19 B SEAR R TR 2N
87.5%, #[HI# 4 58.7%, F1{EH N 70.3%. [FIFELL DailyStrength E /A P TR Skl
Leaman 2 N PI7E A T hrid: (8555 BRI HER %60 78.3%, H 515 69.9%, F {2 A 73.9%:
Nikfarjam 25 AM7E N TR B30 45 RSB IERA 2 70.01%, 7812k 66.32%, F1EA
67.96%. MIRGIHHERIR . AR FARE, ASONER PR ZEI T Nikfarjam 55 A
U, TmEA% T Leaman % APfG4E B . MARBISE AT LA . FRATTIT R B SR (v it e 2
s 1T A B R SR VLR, 6 B B FRATT 5 R 1R A HE (R R P SRR o A2 IR, T 82
I ZENE S R FER . FEARR TAES, W LA & W CRF 81 5] NTE 24 21
FHIE R = EIAE F S0 B MR

SRR R IREF AT 404, FRATR TN CRF KRS RS 1R 1) 40550 3 15 A 3 0 S A T
iR AR, InEEEM “... major swelling in my ankles and ...” RAHEIER ankles
swelling; 53 /MG — 50 iR A2 BT 1R HE 0 SR S5 bR e 2 AN 58 A AR )3 BT, 491 general
feeling of illness 5 illness. frequent headaches 5 headaches 2 (R AbrUEZ %R, HEEHNIR
VST DR

2. VTS R R F s

FRATTIN 870 FhZi 1) 408,318 25 1P HUN LAk IR fG, 1921 729 M dL P A7 LE 1)
BIVER 475 3,143 NEEIE FH AR, 3 2 Bon T ASCiz i (ki b O & 95 5 397 44 0%
IS OL (85 H X REEUE 5 SR B E 2 b, 33 R 1 R I AR A v () I
10 MSEEIER 4R, WERTUUESR], FIAH CRFE BB T 21 RIEIER- 2K,
1M H AE 85 A T RIE 40K . R ATATL, B4R LI B b AT 18.0%, 1
FIE M BLRBOEN T 2R MR AT 2, B T AE PR TR R L AS[RI R AR P R IR T
IR, AT bR R R L.
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Tab.2 Statistical results of ADR entity recognition

—— N BAGRFHH
B H LA VB o
LN I RIE &R 729 (18.8%) 58810 (82.0%) 80.7
Bt EIE R 4 Bk 3143 (81.2%) 12932 (18.0%) 4.1
Mt 3872 71742

3 B AR e AT 10 ASBTR R 2K

Tab.3 Ten most frequent new mined ADR names

i RERI AR Ml 4 BIEAKR HILEL
1 gained weight 814 6 stomach pains 94
2 heart race 153 7 shakes 86
3 gaining weight 131 8 stomach hurt 78
4 shaking 125 9 suicidal 74
5 painful 123 10 stomach aches 71
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e ZARMEIL B FRAE 1) 100%. 38 BX ARG I — A 0] BE Ji DR A LSR5 bm o A4 S A A 8 A i
WS, B LERA S S HIFENAE, TGRS A IR (5] A A
X2 T R Y il SR &R 5 PR B AT AR A Y S5 R

0.9

0.8
0.7

s
0.5 /
04 /

0.3

l
2
0.1 I

[

EUSRTR e (] Rt

o
(=]

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
n

B3 W ZRREIHT n AMEERES b S RS SR

Fig.3 Statistical probabilities of inclusion of right concept in the first n concepts returned by normal retrieval
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Be3r, “fiEH 1+ 27, Rk 1+ 2+ 37 5 R A B A Rrhr itk . BERMAGT5
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HEALEE R R R . ARMEA T IR 2R W3R 4 P

HISER A5 R AT DU Y, UTDAVC RO SR A AR I, Ak 1 A PERE B, B 3 Iz, 5
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Tab.4 Test result of the proposed normalization method

4775 L

SN B/ ME P
b 1 70.4% 66.7% 68.6%
b 2 56.8% 51.0% 53.8%
b 3 66.8% 58.8% 63.4%
B 1+2 74.0% 69.4% 71.48%
PR 1 +2+3 75.0% 71.4% 73.0%

S NTRRHEALSS R ARG S, FRATRILT CAF LA S Bbr AL R 15 Ol -

D FEIRA TN RIEHARE T ARBIE, 750 H 3 2 FRbR AL i 24
PRI 2 5 — R N A& . 1 A% C0018772 K ) impaired hearing 514 C1384666
"~ hearing impairment 7£ 18] T4 20 1] 7 )5 56 UL, HEN 1 E T AR RS .

2) FIF WordNet #dfi %} EIAE FH 4 8RY 15 SR, BT WordNet 42 5 (¥R BR 1%, G i3
ANEEK A E IRRE Y FE kR . AN 7E X HE4 C0549448 T [¥) elevated hemoglobin Frif{LET,
WordNet F-ANEE% elevate 371537 Xid increase, MM JCiZULHEL 3] [F HE 1 increased
hemoglobin,

3) BIMEFH PR TR B IR R R, MRS RS T ) H A 24 FRLE
W ORI SRS, M S SR AEL AR . I cholelithiasis J& T4 C0008350, fijLt
HE-& T F) BT 44 #% N[gall stone, gallstones, cholelithiasis, biliary calculi].

3. KPR B S AR AT bR AL

Xt 3,143 AN EIVEH A RREAT PR AL ACEE, Frb 2,337 ANET A AR B T 974 NS
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Fig.4 Existing names in the dictionary and new mined names for concept C0043094
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IR S P EE R AR TR AR, FRATHE A R R IR N 2 7 HBre ft &
b, AT CAGE U H BIE S TR AR 50T R 1 R AR AT . O T TR e AR SR B i i 45 IR
HAESFE X, WATEFRFCEE KT 50 2590, K424 B i EI1E S IR AE X R 2454
PRIG R IR AR SR s B, S RIZYEIE R N5 .

XIFZp e mmEIER, FRATKEFZ88 B 1 R B A2 SIDER i A id s 16 i 2R A
HHAT T E . 38 5 o 14240 75 30 1 A AR A6 i s R 10 2 0 2547 B FE R 5080 2
H SR AN R, Hod “postmarketing” RonRIFEHEZ5 ) Ll l5 A3 281N, “potential”
FonAngeIRIPER « MERAFATLLE 1, BATAPFR S 248 th 1 B 1 R AE AR I 254
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Tab. 5 Mined frequencies versus database records of top 10 most frequent known drug-ADR pairs
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1 Nitrostat (Nitroglycerin) C0018681[headache, ...] 18.5% 18%
2 Mirena (Provera) C0030193[unspecified pain, ...] 13.7% potential
3 Gleevec (Imatinib) C0027497[nausea, ...] 13.6% 9%
4 Zyprexa (Olanzapine) C0043094[weight gain, ...] 12.0% 5%
5 Oxytrol (Oxybutynin) C0043352[dry mouth, ...] 11.6% 8.33%
6 Indocin (Indomethacin) C0038354[gastric disorder, ...] 11.5% potential
7 Lupron (Leuprolide) C0600142[hot flushes, ...] 10.7% postmarketing
8 Doxorubicin C0027497[nausea, ...] 10.1% 18.2%
9 Danazol C0085633[mood swings, ...] 10.0% potential
10 Parlodel (Bromocriptine) ~ C0012833[dizziness, ...] 9.3% postmarketing
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Tab.6 Top 10 most frequent potential drug-ADR pairs mined in this paper

4 24 BIEFIRE S TEPRAT 2 R AR
1 Arthrotec C0038354[gastric disorder, ...] 15.7%
2 Piroxicam C0038354[gastric disorder, ...] 11.3%
3 Robaxin C0234450[sleepy] 7.7%
4 Tussionex C0030193[unspecified pain, ...] 7.6%
5 Nitrostat C0008031[chest pain, ...] 7.4%
6 Carboplatin ~ C0015672[fatigue, ...] 7.2%
7 Seasonique  C0030193[unspecified pain, ...] 7.2%
8 Fosavance C0038354[gastric disorder, ...] 6.8%
9 Mirena C0026821[cramps, ...] 6.8%
10 Danazol C0149931[migraine, ...] 6.7%
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