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Detection of Adverse Drug Reactions Using
Drug Reviews with BERT+ Algorithm

Eun Yeong Heo' - Hyeon—jeong Jeong™ * Hyon Hee Kim''

ABSTRACT

In this paper, we present an approach for detection of adverse drug reactions from drug reviews to compensate limitations of the
spontaneous adverse drug reactions reporting system. Considering negative reviews usually contain adverse drug reactions, sentiment
analysis on drug reviews was performed and extracted negative reviews. After then, MedDRA dictionary and named entity recognition
were applied to the negative reviews to detect adverse drug reactions. For the experiment, drug reviews of Celecoxib, Naproxen, and
Ibuprofen from 5 drug review sites, and analyzed. Our results showed that detection of adverse drug reactions is able to compensate

to limitation of under-reporting in the spontaneous adverse drugs reactions reporting system.
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Table 1. BERT+ Algorithm

Algorithm BERT+
For review, full_review do
Set score is BERT.predict(review).score
If (score »>= 0.9)
Set pred_result is pos
Else if (score <= 0.1)
Set pred_result is neg
Else
(
Set pos_s, neg_s is 0
For sentence, len(review) do
Set s_score is BERT.predict(sentence).score
If (s_score »= 0.5)
Set pos_s is pos_s + 1
Else if (s_score < 0.5)
Set neg_s is neg_s + 1
End For
If (pos_s ) neg_s)
Set pred_result is pos
Flse if (pos_s { neg_s)
Set pred_rlesult is neg
Else if (pos_s = neg_s)
Set pred_result is BERT.predict(review)
)
End For
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Table 2. Differences between BERT and BERT+ Prediction
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Table 3. Example of MedDRA Dictionary

MedDRA Code MedDRA Term
10022437 Insomnia
10003988 back pain
10003119 Arrhythmia
10042126 Stomachache
10000188 Abnormal weight gain
10003017 Appetite absent
10016558 Fever
10043882 Tinnitus
10067925 Long thoracic nerve palsy
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back pain
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heart attack
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bleeding
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Fig. 5. Frequency of ADRs Words in Celecoxib

back pain
bum
stomach pain
headache
nausea
aamp
swelling
inflammation
heartburn
bleeding
dizzy

10 20 30

Fig. 6. Frequency of ADRs Words in Naproxen
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Table 4. ADRs Detection Classification Report

precision | recall f1-score support
B-ADR 0.74 0.73 0.74 1763
I-ADR 0.67 0.65 0.66 2904
0 0.99 0.99 0.99 154793
accuracy 0.98 159460
macro avg 0.80 0.79 0.80 159460
weighted avg 0.98 0.98 0.98 159460
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Table 5. Adverse Drug Reaction using NER

Drug phrase for representing ADRs
Celecoxib constant nauseua
Celecoxib a constant runny nose
Celecoxib a dry hacking
Celecoxib a severe neuropathic reaction
Celecoxib being a quadriplegic though
Celecoxib cause stomach discomfort
Naproxen get some help-not much help eventhough
Naproxen | arms and finger joints began to hurt like arthritis!
Naproxen caught castroenteritis
Naproxen causes tendons to become sticky
Naproxen costochondritis following bronchitis infection
Ibuprofen hair loss
Ibuprofen increased the tinnitus over
Ibuprofen menstrual cramps
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