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documents: 537€6x1 tokenizedDocument =

53766%1 tokenizedDocument:

93 tokens: " I & # 039 ; ve tried a few antidepressants over the years ( citalopram , fluoxetine
65 tokens: " My son has Crohn & # 039 ; s disease and has done very well on the Asacol . He has n
€ tokens: " Quick reduction of symptoms "
197 tokens: " Contrave combines drugs that were used for alcohol , smoking , and opioid cessation
170 tokens: " I have been on this birth control for ome cycle . After reading some of the reviews
74 tokens: " 4 days in on first 2 weeks . Using on arms and face . Put vaseline on lips , under e
159 tokens: " I & # 039 ; ve had the copper coil for about 3 months now . I was really excited at
87 tokens: " This has been great for me . I & # 039 : ve been on it for 2 weeks and in the last w
101 tokens: " Ive been on Methadone for over ten years and currently , I am Crying to get off of T
108 tokens: " I was on this pill for almost two years . It does work as far as not getting pregnan
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documents: 161297x1 tokenizedDocument =

161287x1 tokenizedDocument:

19 tokens: " It has no side effect , I take it in combination of Bystol:
163 tokens: " My son is halfway through his fourth week of Intuniv . We }
168 tokens: " I used to take another oral contraceptive , which had pill
100 tokens: "™ This is my first time using any form of birth control . I

155 tokens: " Suboxone has completely turned my life around I feel heal
86 tokens: " day on started to work with rock hard erections however exj
3% tokens: " He pulled out , but he cummed a bit in me . I toock the Pla:r
165 tokens: " Abilify changed my life . There is hope I was on Zoloft ¢
47 tokens: " I Ve had nothing but problems with the Keppera constant
171 tokens: " I had been on the pill for many years . When my doctor cha:
166 tokens: " I have been on this medication almost two weeks , started ¢
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documents: 5376&x1l tokenizedDocument =
53766x1 tokenizedDocument:

90 tokens: " I & # ; ve tried a few antidepressants over the
63 tokens: " My son has Crohn & # ; s disease and has done W
& tokens: " Quick reduction of symptoms "

191 tokens: " Contrave combines drugs that were used for alcol
165 tokens: " I have been on this birth control for one cycle
71 tokens: " days in on first weeks . Using on arms and face
146 tokens: " I & # ; ve had the copper coil for about months
80 tokens: " This has been great for me . I & # ; ve been on
85 tokens: " Ive been on Methadone for over ten years and cw
105 tokens: " I was on this pill for almost two years . It do
167 tokens: " Holy Hell is exactly how I feel . I had been tal
36 tokens: " Honestly its day one on the day treatment . Yes
22 tokens: " This is a waste of money . Did not curb my appe
10 tokens: " No problems , watch what you eat . "
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documents: 1€612%7xl tokenizedDocument =
181297=1 tokenizedDocument:

19 tokens: " it has no side effect , 1 take it in combination of bystolic
163 tokens: " my son is halfway through his fourth week of intuniv . we be
168 tokens: " i used to take another oral contraceptive , which had pill ¢
100 tokens: "™ this is my first time using any form of birth control . i &
155 tokens: " suboxone has completely turned my life around i feel healt
86 tokens: " day on started to work with rock hard erections however exps
3% tokens: " he pulled out , but he cummed a bit in me i took the plan

165 tokens: " abilify changed my life . there is hope . i was on zoloft ar
47 tokens: "
171 toksns: "
166 tokens: "

constant st

b

ve had nothing but problems with the keppera
had been on the pill for many years . when my doctor chanc
have been on this medication almost two weeks , started ou

[

o

93 tokens: " i have taken anti-depressants for ysars , with some improven

83 tokens: " i had crohn & # ; s with a resection years ago and have beer
142 tokens: " have a little bit of a lingering cough from a cold . not gis
185 toksns: " started nexplanon months ago because i have a minimal amount
158 tokens: " i have been taking saxenda since july . i had severe nausea
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Drug review

Preprocess Steps:
1) Tokenized Document

2) Remove stop words

3) Erase Punctuation

4) Remove Short Words

5) Remove Email Address
6) Lower case

Word Embedding Steps:
1) Using Pretrained FastText to
convert sentence to Features Matrix

Input Layer

Fold layer

g

Convolution layer
Batch Normalization
ReLU layer

Unfold layer

Flatten layer
GRU layer
Dropout layer
GRU layer
Fully Connected
SoftMax

Classification
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[ Pos?tive } [Negative} [ Ne:tral }
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documents: 161297x1 tokenizedDocument =
161297x1 tokenizedDocument:
20 tokens: " It has no side effect , I take it in combination of Bystolic 5 Mg and Fish Gil "

164
172

My son is halfway through his fourth week of Intuniv . We became concerned when h
I used to take another oral contraceptive , which had 21 pill cycle , and was ver

104 This is my first time using any form of birth control . I & # 038 ; m glad I went
159 Suboxone has completely turned my life around . I feel healthier , I ¢ # 039 : m
a5 2nd day on Smg started to work with rock hard erections however experianced heada

He pulled out , but he cummed a bit in me . I took the Plan B 26 hours later , an
Abilify changed my life . There is hope . I was on Zoloft and Glonidine when I fi
47 r I Ve had nothing but problems with the Keppera : constant shaking in my arms & am
nad been on the pill for many vears . When my doctor changed my RX To chateal ,
have been on this medication almoSt two weeks , started out on 25mg and working
have taken anti-depressants for years , with some improvement but mostly modera
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documents: 161297x]1 tokenizedDocument =
161297=1 tokenizedDocument:

7 tokens: side effect take combination bystolic fish oil
62 tokens: son halfway fourth week intuniv became concerne

68 tokens: take another oral contraceptive pill cycle hapg

35 tokens: first time form birth control glad went patch o
S tokens: suboxone completely turned life around feel heas
9 tokens: day started work rock hard erections experiance

14 tokens: pulled cummed bit took plan hours later took pr
61 tokens: abilify changed life hope zoloft clonidine firs
22 tokens: nothing problems keppera constant shaking arms
64 tokens: pill many years doctor changed chateal effectiv
55 tokens: medication almost two weeks started working way

42 tokens: taken anti-depressants years improvement mostly
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documents: 53766xl tokenizedDocument =
53766x1 tokenizedDocument:

37 tokens: tried few antidepressants years citalopram f
2 tokens: son crohn disease well asacol complaints sho
3 tokens: gquick reduction symptoms

€5 tokens: contrawve combines drugs alcohol smoking opio
60 tokens: birth control cycle reading reviews type sim
29 tokens: days first weeks arms face put vaseline lips
47 tokens: copper coil months really excited thought ta
24 tokens: great weeks last week headaches went away ty.
32 tokens: methadone ten years currently trying get off
40 tokens: pill almost two years work far getting pregn
65 tokens: holy hell exactly feel taking brisdelle year
13 tokens: honestly day day treatment yes burns bit lea
tokens: waste money curb appetite nor make feel full
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53766x1 tokenizedDocument:

90 tokens: " i & # ; ve tried a few antidepressants over t
€3 tokens: " my son has crohn & # ; s disease and has done
& tokens: " gquick reduction of symptoms "

191 tokens: " contrave combines drugs that were used for al
165 tokens: " i have been on this birth control for one cyc
71 tokens: " days in on first weeks using on arms and fa
146 tokens: " i & # ; ve had the copper coil for about mont
80 tokens: " this has been great for me i & % : ve been
85 tokens: " ive been on methadone for over ten years and
105 tokens: " i was on this pill for almost two years . it
167 tokens: " holy hell is exactly how i feel i had been
36 tokens: " honestly its day one on the day treatment . ¥
22 tokens: " this is a waste of money did not curb my ap

10 tokens: "
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no problems , watch what you eat . "

ol el Y3l S s b ol i Laosls (s 5luoolsl (slapls 51 S0 S
STy bis 5wl Jge Gulesl Ll sl )0 wilgioed olls
9 el Fge jlen LmQT Bl 9,0l 5l oo Gl Jae Slele
ool ools las alesl s (oeel (idu 99 1 VF 5 VY sla S o asu ol

documents: 161297x1 tokenizedDocument =

161297=1 tokenizedDocument:

w

tokens: has side effect take combination bystolic and fish oil
106 tokens: son halfway through his fourth week intuniv became concer:
108 tokens: used take another oral contraceptive which had pill cycle

o
w

tokens: this first time using any form birth control glad went wit

o
n

tokens: suboxone has completely turned life around feel healthier

52 tokens: day started work with rock hard erections however experiar
18 tokens: pulled out but cummed kit took the plan hours later and to
S7 tokens: abilify changed life there hope was zoloft and clonidine 1
26 tokens: had nothing but problems with the keppera constant shaking
S2 tokens: had been the pill for many years when doctor changed chate
85 tokens: have been this medication almost two weeks started out anc
€4 tokens: have taken anti-depressants for years with some improveme:
52 tokens: had crohn with resection years ago and have been mostly re
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2 tokens: have little bit lingering cough from cold not giving much
2 tokens: started nexplanon months ago because have minimal amount ¢

documents: 53766x]1 tokenizedDocument =
53766x1 tokenizedDocument:

53 tokens: tried few antidepressants over the years cita
37 tokens: son has crohn disease and has done wvery well
3 tokens: quick reduction symptoms
100 tokens: contrave combines drugs that were used for al
110 tokens: have been this birth control for one cycle af
41 tokens: days first weeks using arms and face put vase
82 tokens: had the copper coil for about months now was
45 tokens: this has been great for been for weeks and th
55 tokens: ive been methadone for over ten years and cur
66 tokens: was this pill for almost two years does work
104 tokens: holy hell exactly how feel had been taking br
24 tokens: honestly its day one the day treatment yes bu
12 tokens: this waste money did not curb appetite nor di
tokens: problems watch what you eat
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1 side effect take combination  |bystolic fish oil
| 7300 single

1 2 3 4 5 6 7 g 9
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Input Layer
*7* Fold Layer
T Convolution Layer |
TBatch Normalization
- ReLu Layer
" Unfold Layer  <f————

" Flatten Layer

GRU Layer
- Dropout Layer
PERT Layer
*Fully Connected
- SoftMax

T Classification -
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Id Predicted Class Real Class Success or Failure

1 Positive Positive v

2 Positive Positive v

3 Positive Positive v

4 Negative Positive x

5 Negative Negative v

6 Negative Negative v

7 Positive Positive v

8 Neutral Neutral 4

9 Positive Positive 4

10 Neutral Neutral v

i e o 2 Al (FY) g
Actual Class
Positive Negative Neutral
2 "
. True Positive
&
et POSL‘IVE
] .
T [Negative M Nzegahve
&
Neutral o I;eulml Precision= 2/2=1
1 |Recall=2/2=1 |Accuracy=5+2+2/10=0.9
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~ 80
75
70 bRz R R EEIS
LSTM CNN LSTM Concat CNN+LSTM LSTM+ CNN
CNN
BAccuracy [Precision SRecall =F-score
) el guls (E-8) Jpir
Accuracy Precision Recall F-score
Propose 90.7 90.59 77.74 83.676
LST™M 88.82 84.55 77.05 80.62
CNN 88.43 83.64 77.42 80.41
LSTM Concat CNN 89.02 83.08 78.73 80.85
CNN+LSTM 89.43 84.98 78.22 81.46
LSTM+ CNN 89.19 §3.01 79.16 §1.03

Joe O b aglie jo Lo Jow a5 amo e ol 093 4 glalie Giolesl mls
2 e ol 51 (S sl oogai Joe i (hlRen g OIS by, 50 ous il
3O G (smas aSiud 90 oS 5 0955 ;500 b Jue b s lie o Lo Jow Cuddge

(a6 0l 3l b 3buls nio ol e S 53 ol Julo)
oamlie (VY-Y) JSo (o a8 sl oads (a3 ¥ ¥ cpl gl (29,5 Sl ams
b s 5 335 0 058 G ile S o 1y (53959 < Juate SalST Y ;055
IS (o0 gez oLl

iy WS i ganails Blaw glp Y ol SoftMax 4Y .
5 S oo dloe Iy WS 12 50 Cugac Jleiol ools digad o (gl 4T 1340 0
gy dalgm VL plesls ja sl oot ailre slo Jlos>] £ goxe

2 a8 sl (solgiing S g)lone po Y ()3T sanail Y .
O 0 a5 ail e mrass WIS 4 ools (o 5 0ad e asiiie Wosls WIS ]
DSl aily 1) Cogae Jleizl o i (S

xSk wnl osleriny aSed slaay LS5 5 358 (s)lone iy 5l g
Gty Jao ;0 058 o0 plasil (Bigel isy slaesls sl eslaul b 548 4l
LoBolai gbolS Jop jleane ol 5l &ed pSob wuld olp
Glraius plo 90 aSlii (50,5 olaws 5 Cewl ouls oolaw! ((SGDMesS ,>
G5l dl> e Jloges Voo ISS 50 50,8 Gy s YOP L ol 5 cols S>o8
Aol a4z g bl oo aols lis bjael gleesly g9,  (soloiing 4l
bl iz 6 mT0b dl e o cl LBU L sl o aiws (o golpaing Jowe
A bosls bl 3B 0 Lol 0gd oo a1yl aSiils 4y Wosls b ol e Waosls
S it |y T wilgi 4K B og sod 48| 4l

Training Progress (26-May-2022 03:38:09)

%087%
Reached fial Bertion

2682022 0930.08

2207 1in 24 sec.
Training Cycie

Epoen 300130
erstion 18990 0118900
Reratons perepoch: 530

Maximu Reratons: 10900
Validation

Frecuency 50 tevetons

‘Other Information
Hargware resource. Sogle cPu
Lesming rate schecuss:  Constant
Leaming rate 001

[iLeam more

Accuracy
a0

Trainng (smoothes)

oleiing 450l 650k Al e jlages Ve SO

il o5 Jn i VL logad il o LS5 Jaged 53 5 WL S
bl sleosls jo aSlil oy Candy o5 glaalad ol Jow slas
el s a4y aSih jo xS0l anl s ST ases e olis 1y(Validation)

a5l 0,5 5 0 whee (alS (5 S0k wulE Job o S sllas wops
aglie bosls (oho (S L 4ol bagd oad wlgi (29,5 el 5 2T0b
Ded o Jol> jS3e Hlade g0 anslie l aslii o Slee las Mo g 05d 0
@ lay e glagys ol eluly a0 b ogd o oails T3k a4y Uz jlade
s oIS L legon b ialS Lk 655l b 15 45 35 oy s
salie JS5 53 05 gbilen e il (Yl o) 45 3 Khae con
3zl bl 5l e el LR BV Ll b)) glassls jo e Como 04 e
S5dn Al ad & o] ol ez g Galojl slmosls 4t 550l
S it Ty was gleesls Gulaal (oS wolel § ooy bjgel a8l I
otales] (o slaosls gl (15 5 ghte e Sl i ol (795

Ll



79

[11] W. Rawat and Z. Wang, "Deep convolutional neural networks
for image classification: A comprehensive review," Neural
computation, vol. 29, no. 9, pp. 2352-2449, 2017.

[12]  Hewamalage, C. Bergmeir, and K. Bandara, "Recurrent neural
networks for time series forecasting: Current status and future
directions," International Journal of Forecasting, vol. 37, no. 1, pp.
YAA-EYV, Y.V,

[13] K. Cho et al, "Learning phrase representations using RNN
encoder-decoder for statistical machine translation,” arXiv preprint
pp. 1-15, 2014.

[14] J. Chung, C. Gulcehre, K. Cho, and Y. Bengio, "Empirical
evaluation of gated recurrent neural networks on sequence
modeling," arXiv preprint pp. 1-9, 2014.

[15] J. Carrillo-de-Albornoz, J. Rodriguez Vidal, and L. Plaza,
"Feature engineering for sentiment analysis in e-health forums," PloS
one, vol. 13, no. 11, pp. 1-25, 2018.

[16] S. Yadav, A. Ekbal, S. Saha, and P. Bhattacharyya, "Medical
sentiment analysis using social media: towards building a patient
assisted system,” in Proceedings of the Eleventh International
Conference on Language Resources and Evaluation (LREC 2018),
YA, pp. YVA.-YVAV,

[17] Z. Min, "Drugs reviews sentiment analysis using weakly
supervised model," in 2019 IEEE International Conference on Artificial
Intelligence and Computer Applications (ICAICA), 2019: IEEE, pp.
FYY-FT.

[18] H. Peng, Y. Ma, S. Poria, Y. Li, and E. Cambria, "Phonetic-
enriched Text Representation for Chinese Sentiment Analysis with
Reinforcement Learning,” arXiv preprint 2019.

[19] C. Song, X.-K. Wang, P.-f. Cheng, ].-q. Wang, and L. Li, "SACPC: A
framework based on probabilistic linguistic terms for short text
sentiment analysis,” Knowledge-Based Systems, p. 105572, 2020.

[20] B. Liu, "Text sentiment analysis based on CBOW model and
deep learning in big data environment," Journal of Ambient
Intelligence Humanized Computing, vol. 11, no. 2, pp. 451-458, 2020.

Foylos ) alze ool ol3T olRils sode @y 5 caiaiign (Sledlbl slo gl

aS o0l &3] Baoe [l 4l S (g0lpian Joe j0 el S i (5 lore SO
ailp eads el iS5k GRU @Y g0 o (Solad Bd> 4Y K z,0 b
ae aSh leslaul s By 5l ogd plol (6 958 4 Joe jo g Sol
ol a5l bt 4o e Julge oo ;I FastText sayo bjge] (i SlelS
A ols Se gk V8 Al oasd (higal G SlelS A 4l ool
Oeizmen a3 gl Fl calie pline (Shg At SllS I 93 4 Wlsi o
el 398 Jolge 4l el 039: oo bo Joe Cunidse ;5 5 (53105 ey al> e
Gyl Cano jo sl Judow 5o (gl oaiisS lgael gl 4y Wilgly Jow oals

b cwws

S5 A g (G0 oD

oals oL 3l Joo byl sl oS (Bre Jow gl Gadss ol e
ol lailesl o jls salo YV e v v vy 4l a8 o oolesl drug review
slogesl Jol atms 1o ainis plaxil 05,8 suz Jalis Lol aiiws 50 30 Juad
slasi oyl o a5 wings Grale3T o9, aw ()l slogygasl -l bl S5
699,59 sodls plu g rbglgils Y sl sl iF5b Y ley axlg
b sleoals o Joe a5 ol oylis b talesT ol ol aios )y a5
Jobo YOF slass g lgails a0 jo L Ve olawi b g 00 ;0 0 ol
15 i ol s ol o e 0 Wl oo GRU S5k oY o ey
Joe 0 5 00 dlaiing Jow gulis fre slamolio o iolejl 5l pgo atws o
als ol ialejT opl gl o plosl o) Se 5 IS @l (b, 50 oo 4l
Jome 53 Jsn @By 5o ool 5315 ns 5 Jas Salbse a8
Il jo bl icwl 00,5 Jos seams 4l (g, dw b awslin ;o Jlosl 3
Gl g, bawlio 0V, Y LY o Coro 10 9 ZY,0 B0 4 cds L yo

el Bl Sy Cpion

&1y ¥

[1] M. Birjali, M. Kasri, and A. Beni-Hssane, "A comprehensive survey on
sentiment analysis: Approaches, challenges and trends,” Knowledge-
Based Systems, vol. 226, pp. 1-26, 2021.

[2] C. Colén-Ruiz and I. Segura-Bedmar, "Comparing deep learning
architectures for sentiment analysis on drug reviews," Journal of
Biomedical Informatics, vol. 110, pp. 1-11, 2020.

[3] F. K. Khattak, S. Jeblee, C. Pou-Prom, M. Abdalla, C. Meaney, and F.
Rudzicz, "A survey of word embeddings for clinical text,” Journal of
Biomedical Informatics: X, vol. 4, pp. 1-18, 2019.

[4] K. O'Shea and R. Nash, "An introduction to convolutional neural
networks," Neural and Evolutionary Computing, pp. 1-11, 2015.

[5] Z. Shi, L. He, K. Suzuki, T. Nakamura, and H. Itoh, "Survey on neural
networks used for medical image processing,” International journal
of computational science, vol. 3, no. 1, pp. 1-16, 2009.

[6] Q.Zhang, L. T.Yang, Z. Chen, and P. Li, "A survey on deep learning for
big data,” Information Fusion, vol. 42, pp. 146-157, 2018.

[7] Y. Li, Z. Hao, and H. Lei, "Survey of convolutional neural network,"
Journal of Computer Applications, vol. 36, no. 9, pp. 2508-2515, 2016.

[8] W. Liu, Z. Wang, X. Liu, N. Zeng, Y. Liu, and F. E. Alsaadi, "A survey of
deep neural network architectures and their applications,”
Neurocomputing, vol. 234, pp. 11-26, 2017.

[9] K. O'Shea and R. Nash, "An introduction to convolutional neural
networks," arXiv preprint arXiv:1511.08458, 2015.

[10] M. Z. Alom et al, "The history began from alexnet: A
comprehensive survey on deep learning approaches,” arXiv preprint
arXiv:1803.01164, pp. 1-11, 2018.



