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Abstract- Identification of a problem before it gets
worst is a very important aspect of protection more
especially when it involves human lives. Drugs are
taken for two main reasons, either for cure or for
prevention. The motivation behind the study is
because of high increase of complains received
from most hospitals and clinics within Nigerian
medical field, some drug side effects are so
disturbing that its results causes abnormal disorder
on patients when used for medical treatment more
precisely when used on pregnant women. More so,
the lack of dataset on most drugs from peoples view
or opinion on the drugs which could make it easier
for academic and scientific research to be
conducted. Furthermore, this study is aimed at
predicting the side effects of Hydroxychloroquine
and Azithromycin drugs using sentimental and
classification data mining algorithms. The study
also provides an online platform which could enable
medical professionals and the general public to
have access to provide report or feedback on the
consumed drugs. The online platform was
developed with HTML,CSS, PHP and MYSQL
while the dataset was sourced from UCI machine
learning repository and analyzed using R language
and RStudio. SEMMA which stands for Sample
Explore Modify Model Access was applied as the
methodology while aspect-base sentimental analysis
and Classification decision tree Model algorithms
was adopted. The result after the experiment created
a model that was able to predict patient’s opinion
and reviews on consumption of the drugs base on
their various dosage, age and number of patients
while the online interface of the drug effects
feedback reporting was developed and deployed in
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the cloud for fast and easy access for users
remotely.

Indexed Terms- Machine Learning, Drug Effects,
Classification Model, Sentimental analysis, Data
mining and online Drug Effect Platform

l. INTRODUCTION

Application of machine learning and data mining
algorithm in the prediction of side effects of drugs on
humans in Nigeria is an intelligent model that could
enable medical practitioners in Nigeria effectively
identify or predict the presents of drugs effects and
reactions of patients and also identify drugs with such
effects in Nigeria. It is also very much difficult to
have access to an online platform for the reporting
and easy collections of data base of drugs effects and
to encourage researchers provide accurate result on
the analysis of those feedbacks from patients.

The rate at which there is increase in the number of
patient hospitalized as a result of the adverse reaction
of drugs is quite alarming. Medical drugs are said to
have adverse reaction if the outcome is other than the
intended therapeutic effect, whether beneficial,
neutral or harmful. The harmful reaction of the drugs
contributes an average of the 10-25% death recorded
per annum and this is based on the negligence of the
scheme (yellow card) provided by the government.
Mostly, when a drug outperform its uses, patients
fails to connect it to the side effect of the drug rather
they prefer to discontinue the drug in order to
minimize the sensation that occurred [1]Side effect
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also one of the most delay/failure in the drugs
development process, as the tenderness to overcome
proves to be indomitable. Medical drugs are design in
the sense that before being post marketed, a series of
testing are carried out in various stages in order to
eradicate any harmful effect that the drugs might
contain.

The various stages range from the drug production to
the preclinical test on animals and then, clinical tests
on human volunteer. In the process, the reactions
associated with the specified medical drugs are
detected and it is check to know the degree of the
effect, as some of the effects are classified as mild
examples are doziness, headache, nausea and itching.
Due to the high increase of Hydroxychloroquine and
Azithromycin by Nigerians as it is an antibiotic drug
and Nigerian are used to self-medication therapy, it
was observed that its deficiency and effects are
increasing on a daily basis, there is need to identify
its effects on time.

Nevertheless, the use of data mining into data
discovery, prediction and extraction has helped
researcher and scientist in numerous ways to uncover
hidden facts both in physical and biological sciences.
Data mining (DM) is one of the hidden extractions of
predictive tool in progression from a very big
databases, is now a new great technology by means
of large potential to provide huge support to
companies looking into the direction of large data
discovery from knowledge warehouses. It is now
clear that the introduction of DM tool in data
processing has help to predict the future trends and
behaviors, enabling various business owners create
practical knowledge-driven selections in such that it
could help to answer business queries that factually
remained too time irresistible to resolve [2]. On that
aspect, opinion of consumer’s means so much to
organizations, as it assists in the improvement and
production of new products. For an organization to
grow there is need for them to listen to the reviews
(customers’ feedback) of their customers if neglected
improvement and growth of the organization will be
static and hence affect the growth of the organization.
In Nigerian health sector, the responds of patient is so
much paramount important to the physician as it
enable good examination to be carried out in
providing good treatment to the patent, that is to say
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inclusion of all the treatments given such as drugs,
test, physical experiments and cancelling. There are
big pharmaceutical companies in UK and other
countries in Africa, manufacturing drugs for the
treatment of various illnesses, it is noted that every
drug has side effects, but there are some that are very
risky to be administered to patients and if such occur
there should be a feedback call to the manufacturers
of such drug to art immediately especially on the side
effect of Hydroxychloroquine and Azithromycin as
they are used as an antibiotic for the treatment of
some strong bacteria. When there is no system to
address such issue from reoccurring again it becomes
a problem which might cause the patient’s life. That
is to say there should be an intelligent model to
always review patient’s opinion in various hospitals
on the side effects of drugs administered on a routine
basis for good decision making in drug production
and to identify areas this case in much maybe
because of the geographical location or any other
cause. Therefore, this study calls to close this gap by
providing a predicting model that can analyze
patient’s opinion in various hospitals on the side
effects of drugs administered to them by also
providing an online platform for such actions to be
collected and handled as fast as possible by drug
production companies. General Introduction to some
concept in both sentimental analysis and
classification machine learning algorithm, aim and
objectives of the research, Reviewed Literatures,
Adopted methodology, components of the dataset,
while Results experiment of on the dataset on R by
using RStudio, findings (results), conclusion,
recommendations and appendix.

Il. LITERATURE REVIEW

According to [3] worked on adverse drug reactions
(ADRs) on patients; the study presented a unique
literature-mining  background the process of
improving the predictions of both drug-drug
interactions (DDIs) and (ADR) using a random forest
classifier approach. The result of the research found
that F-score of 0.87 across the ADRs classification by
the uses of the only the DDI features was used to
check the performance of the DGIs with (F-score =
0.90), and applied the classification model trained
with the DDI corpus to identify the drugs that might
interact with the drugs for cutaneous diseases. The
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study successfully predicted that the known ADRs of
the drugs prescribed to be cutaneous disease and was
able to detect auspicious new ADRs.

[4] Worked on the adverse drug reactions on patients
using 6,100 concepts and 4,700 adverse drug
reactions (ADRs) for training. The analysis was done
on 2,100 concepts and 1,600 ADR relations, and
obtained 0.93 precision and 0.85 recalls using the
Random Forest algorithm.

[5] Worked on a study to identify the adverse drug
effects worked using 3,012 Japanese discharge
summaries, the study explained 1,045 drugs and
3,601 possible adverse drug effects. The study
identified about 7.7% of the adopted discharge
summaries of ADE. The approach adopted by the
scholar was support vector machine (SVM) and
pattern matching algorithms also in a similar study by
[6], they worked on a study using UMLs and Naive
Bayes classifier to identify the adverse drug effects
concepts in millions of biomedical articles. The
Naive Bayes classifier algorithm was used for the
train dataset obtaining a 0.25 precision and 1.00
recalls after the analysis.

2.1 Sentimental Analysis

[7] Is of the view that mining of the Opinion are
classified centered on users choice for the specific
subject which is gotten from the analyses.
Sentimental mining is one which categorizes the
criticism wording as negative opinion or positive
opinion. Online reviews or evaluations can be
improved as stated [8] that it will be complicated for
various customers might distinguish the essential
evaluations which could be gotten from the valuable
ones. The prognostic and descriptive are the two
groups that can be divided in the data mining
technique. The Data mining is one of the processes to
find out the encouraging information, such as
irregularities, designs changes, important
constructions and relations from a large quantity of
information kept in the database [9].

[10] Defined sentimental analysis data mining as a
method typically used by scholars is bag-of-words
method acquired from a virtual review or social
media. The method, instead of viewing into the entire
sentence or somewhat section for the analysis, it will
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only ponder individual’s words and their count as the
feature vectors. This scholar’s research ensemble
method of the experiment outperformed the old-style
bag-of-words method with enough difference and
other approaches used; ensemble approach showed
that tremendously randomized trees classification
presentation was far improved than others. The
adoption of lexicon and linguistic structure was done
by [11] for the analysis of a dataset while [12]
implemented theirs using the traditional bag-of-words
approach after the learning from an external data.
Another scholar [13] adopted the association rule-
based system using aspect identification sentiment
while Secondly [14], brought out outlined four
dissimilar events that can be applicable in data
extraction using sentimental analysis. These events
are: Supervised learning and topic models, target
relation, frequent phrases, and opinion mining and
conditional random field’s aspect sentimental mining
was used by [15] to carry out their research on a
dataset.

I, METHODOLOGY

The study adopted SEMMA which stands for Sample
Explore Modify Model Access which focuses on the
main modeling tasks in the project without venturing
into the business understanding and deployment
according to oreilly.com. SEMMA was introduced by
SAS, and it is logical organization of the functional
tool set of SAS Enterprise Miner for carrying out the
core tasks of data mining.

3.1 Classification Algorithms

Classification algorithm is stated by [16] as a
supervised learning method were a computers are
programmed to learn from set inputs as data and then
uses the learning approach to classify new
observations. The researcher further explained that
the observed data set could be bi-class. Sometime,
the class might be multi-class [16].Classification
modeling can also be applied in areas like, speech
recognition, handwriting identification, bio-metric
identification or verification process, document
classification [16]. The scholar outlined some of the
few classification algorithms in machine learning as
follows: Linear Classifiers: Logistic Regression,
Naive Bayes Classifier, Nearest Neighbor, Support
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Vector Machines, Decision Trees, Boosted Trees,
Random Forest and Neural Networks.

3.1.1 Adopted Algorithms for the Study

The study applied two different algorithms namely:
Decision tree model and aspect base sentimental
analysis algorithm.

1. Decision Trees

Decision tree [17] could be seen as a type of tree
structure typically in a form of flowchart design.
These tree structures are used to carry out
classification and prediction modeling of objects in a
class in a form of nodes and internodes. Both root
and the internal nodes are taken as the test cases in
the modeling process which in terms used as a
separator with different features [17]. According to
[16], this decision tree uses a classification or
regression models to form a tree structure. The
structure breaks down a particular data set into
various smaller and smaller subsets as the associated
decision tree development id in progress. The
researcher further noted that the decision tree is build
up with the nodes and leaf nodes, where the decision
nodes has two or more different branches while leaf
nodes shows the classification or decision results [16]
stated. Figure 1: Illlustrate the structure of a decision
tree

Root Note

Internal Node

‘ LeafNode ‘ ‘ LeafNode ‘

Internal Node

|Leanode ‘ ‘Lenf}'nde ‘

Figure 1: Exemplify the organization of a decision
tree [18].

Adoption of decision tree for this study did not just
come but it was adopted because of its powerful
technique for classification and prediction ability on a
particular data set. Hence the identification and
prediction of drug effect on Hydroxychloroquine and
Azithromycinwill have a very significant outcome
after the analysis of the data set has been concluded
and presented for future use.

2. Aspect based sentimental analysis
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Aspect based sentimental analysis, was adopted for
this research because it is one of the best approach
for analyzing written text or report by customers on a
particular service or product. It makes use of
(positive and negative perspective). The data set was
gotten from (https://https://www.kaggle.com/ and
was saved as XLS (Microsoft Excel Format). From
the excel file.

3.1.2 Exploration of Dataset

The dataset provides patient reviews on specific
drugs along with related conditions and a 10 star
patient rating reflecting overall patient satisfaction.
The data was obtained by crawling online
pharmaceutical review sites on the responses of users
on the Hydroxychloroquine and Azithromycin drug.

The intention was to study:

1. Carryout a sentiment analysis of drug experience
over multiple facets, i.e. sentiments learned on
specific aspects such as effectiveness and side
effects and its deficiency,

2. To study the transferability of models among
domains.

3.1.2.1Attributes of the Dataset

1. Patient (Number in patients)

2. Age_in_years (Patient Years in Age)

3. Sex (Patient gender)

4. Clinical status (Patients Clinical status on the use
of drug)

5. Time_between_on (Time between onset of
symptoms and inclusion in days)

6. Hydroxychloroq (Hydroxychloroquine treatment)

7. Hydroxychloroq
(Hydroxychloroquine_serum_concentration_1vg/
ml_in_day_of dosage)

8. Azithromycin_tr (Azithromycin treatment)

3.2 Analysis of the Existing System

This study looked at the existing effects of drugs on
patients in Nigeria especially during the COVID-19
infectious outbreak and how the use of drugs like
Hydroxychloroquine and Azithromycin which are
some of the drugs used to fight the bacteria was used.
Azithromycin is an antibiotic drug which are used to
fight some infectious illness like acute bacteria of
exacerbations of chronic obstructive pulmonary
disease, skin infections, urethritis and cervicitis,
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trachomatis, genital ulcer, influenza, pharyngitis or
tonsillitis etc. The study discovered that there have
been comments or feedback from consumers,
(patients) on the side effects of the drugs such that
only 5% reported effect on diarrhea, 3% report on the
effect from abdominal pain, nausea 3% and that of
vomiting 1%.

Base on the existing dataset on the effects of these
drugs, the study reanalysis the response such that
more updated result could be provided for more
proper production which in turn solves the
weaknesses identified such as: increase of fake drugs
in Nigerian market, inability to diagnose and provide
quick treatment of side effects of drugs by Nigerian
Doctors and increase of drug consumption in Nigeria
without adequate means of finding their side effects

3.2.1 Analysis of the Proposed Model

Output

Performance Evaluation on Result on ﬁ
Various Measures é Screen

DEVELOPED MODEL

Data

e Processing

Applied

Data Validation
sentimental @
Process

analysis &

Classification
Algorithm on
Dataset
Drug Dataset

Figure 2: Analysis of the proposed Model

The proposed system was achieved by using R
language and the R-Studio platform. The dataset of
the Hydroxychloroquine and Azithromycincontains
1036 observations and 8 variables which were first
processed, and then the data validation process
begins after which the application of sentimental
analysis algorithm and classification algorithm was
applied on the dataset one after the other. After the
application process of the two different algorithms,
which helps for more clearer decision making on
both usage of the drugs and the various customers
dosage and age indication shown in figure (3) and
age bracket of the patient shown in figure (4)
respectively leads to the performance evaluation
stage then to output of the result on the new model
developed.
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3.3. High Level Model of Proposed System

‘ ONLINE SYSTEM FOR PREDICTING THE SIDE EFFECT OF MEDICAL DRUGS ‘

‘ Admin | | Customers |

Check Drug Effect orderProduct
CheckDrug
Mode|

Materials
Upload Drugs

Production Date

Check Customers
Comments

Check chemical content

Check Feedbacks Comment (Feedback)

Figure 3: high level model of proposed system

The above diagram shown in figure 5 presents the
hierarchical structure on the developed online base
platform for fast review, collection and provision of
feedback by customers (patients) on the side effect of
produced drugsin other to ensure that more accurate
update of Hydroxychloroquine and Azithromycin
and other drugs dataset are collected for
improvement. The diagram figure (3) contains three
different users which includes admin user, customers
(patients user), companies users. The functions of
each user are shown in the use case diagram in figure
4, 5 and 6 respectively.

1. Customers (patients)User Requirement Module
Customers from various part of the world can Check
Drug Effect of drug, view drug production date,
check chemical content of drug, and give comment
based on feedback from their observation and
suggestion on the drug. Figure (4) below shows the
use case diagram of the customers module.

Check Drug Effect of drug
View drug production date

Check chemical content of drug

: : < Give comment based on feedback

Customer

I

(Patient) Logaut

d

Figure 4: Customer User Module Use Case Diagram

2. Companies User Requirement Module

The requirement analysis for companies Requirement
module can be transformed into the use case diagram
as shown Figure 5 below:
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- Order Product Materials customer

Q Check customer comments (Feedback)
A
Companies

Figure 5: Companies User Module Use Case
Diagram

3. ManagerUser Requirement Module

In every organization, the administrator oversees the
entire activities within the required department.
Therefore this module must be handled by the
manager (admin) to perform the outlined task as
shown in figure (6) of the use case diagram below;

Check Drug Model

P o

A

Manager

)

Figure 6: admin (manager) User Module Use Case
Diagram

\.

IV. RESULTS
e Experiments on the Dataset Using R

The first process was launching of the RStudio IDE
after a successive launching, the following steps were
done to design the model.

Stepl: Loading packages to be used (that is libraries)
Step 2: Loading My Dataset to R Data frame

Step 3: Exploring the data, at this stage,
skimr::skim(DatalHU) was used

Step  4:Checking the  head(datalHU) and
tail(datalHU)

Step 5:View (datalHU) this is the stage to check all
the dataset and its variables and columns which
contain data on the two drugs.

Step 6:Plot Observations (Graphs between ages of
patients and number of patients that reported on the
effects of the drugs)
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e Model Building

Step 7: The data set was Split into two with the
percentage of (75% = training and 25%=testing)
respectively

Step 8: applying decision tree algorithm

Step 9:applying sentimental analysis on the dataset
Step 10:0On this stage, Prediction was made from
Model built with the Giniindex Model

Step 11: Generating Frequency Table to Create
Tabular Results of Categorical Variable

Tabular results enable the researcher to know if the
result produce from the prediction by the computer is
correct when compared with the original one on the
dataset.
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‘(linical status’

53 F o Tower tract resp
48 M upper tract resp~
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Figure 7: This shows the tail view of the drug dataset.
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Figure 8: This shows the head view of the drug dataset.
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Ages of COVID-19 Patients Taking Hydroxychloroquien Drugs

Age_in_years

0 10 20 30
Patient

Figure 10: Ages of covid-19 patients taking hydroxychloroquien drugs

The above plot shows that ages of patients taking the meaning that its effects are low between the age
drugs are from 25 years and above. Critically looking bracket.

at the graph shown in figure 10 above, it shows that

use of hydroxychloroquien drug for the treatment of

COVID-19 effectious disease are used and effective

on patient between the bracket of 25years and above

Files Plots Packages Help Viewer

#® zoom |~ export ~ | ©

Patients Taking Hydroxychloroquine_serum_concentration_ug/mi_in_day_of_dosage

NaN -

Hydroxychloroguine

o 10 20
Patient

Figure 11: showing the intake of hydroxychloroquien serum concentration base on dosage and uses by patient.
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o Result of the Online Drug Effect Reporting Platform

(5] “Scop X Research Applic X i localhost/ 127001 | phpMyAc X | b Dataset Repository % b Blood Bank System - Resporsic X - - o
< (e} O D = localhostD B o~ & o @ ® g =
L{"hHE[\LI'H LAB DOWNLOAD DATASET ABOUT US SERVICES GIVE US FEEDBACK ADMIN
5,

Welcome to Our Online Drug Effect Reporting/Dataset

Collection Prlatform

Contact Us

Figure 12: System Landing page 1

8 Free publishing journals - Scop % Research Journal | Journal of Applic X 4 localhost / 127.00.1 | phpMyA« % b Dataset Repository % «b Blood Bank System - Responsi X+
« (¢ O D # localhost/Dataset repository and Drug Effects Collection system/index.php# ® oo% % @ @ e g =

m DOWNLOAD DATASET ~ ABOUTUS ~ SERVICES  GIVE US FEEDBACK  ADMIN

E.B'.'HE/\UH LAB

< Welcome to Our Online Drug Effect Reporting/Dataset

Collection Platform

Contact Us

Figure 13: Landing Page 2
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Free publishing journals - Scop X Research Journal | Journal of Applic X 4 localhost / 127.0.0.1 | phpMyAc X b Dataset Repository % b Blood Bank System - Responsiv X+ = b4
& C O O &= localhost/Dataset repository and Drug Effects Collection system/index.php# B o ﬂ? ® O . @ Q =
~
ih HEALTH LAB HOME DOWNLOAD DATASET SERVICES GIVE US FEEDBACK ADMIN
&
—th——
We are Expert in The Field of Drug information And data provision
Welcome to Our Online Drug Effect
Reporting/Dataset Collection Platform
HealthLab is a drug effect reporting platform in Nigeria with the duty of providing
information regarding to drugs delivered to Nigeria from other country and also with
the duty of allowing her customers and medical professionals return feedback on
the effects of a particular drug. The organization ensure that these drug information
gets to the produced company to implement and amend some facts during the
production processes.
We are also reponsible for the r and distribution of drugs to patience
and other health sectors far and wide. we also carry out screening for current or
past drugs administered to patients, including:
1:Drugs for Hepatitis viruses B and C
2:Drugs for Human immunodeficiency virus
3:Drugs for the treatment of syphilis -
'4‘\% ~
o FRRTY) il 3 WLk hd
Figure 14: About Us Page: The page shows the information and detailed explanation of the drug effect reporting
online platform which helps patients and the general public to know more about the organization.
& Free publishing joumals - Scop: X Research Journal | Joumnal of Applic X localhost / 127.0.0.1 | phpMyAd X b Dataset Repositol x 5 Blood Bank em - Responsiv X + - X
I Freepy 9j P I PP | phpMy b pository i Systi P
<« C oD localhost/Dataset repository and Drug Effects Collection system/index.php# B s ¥y @ O 0 @ 7 =
~
T.L'hHEALTH LAB HOME ABOUTUS  SERVICES  GIVE US FEEDBACK  ADMIN
&
R LE-,_
We Are Here For You If Have Any review or report on any drug effects. Talk to us today for a better production and distribution of drugs
SEND COMMENT
v

Figure 14: This page provide an interface for opinion/comment reporting about a particular drug from consumers
worldwide from a remote location.
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CONCLUSION

As earlier stated, that the aim of this work is to
Predicting the Side Effects of Medical Drugs Using
Sentimental and Classification Mining Algorithms.
The studies looks at the identification and prediction
on the effects of Hydroxychloroquine and
Azithromycin drugs and also provide an online
platform that could enable the public especially those
in the medical field to easily identify the effects of a
particular drug and at the same time provide a
feedback on the drug after consumption from the
online platform remotely.

5.1 Recommendation

The researcher therefore recommends the following:

1. The researcher therefore recommend the Nigerian
health sectors and general public to adopt and
always involve the use of artificial intelligence
and machine learning towards the prediction and
provision of health related issues for fast solving
and efficient delivery.

2. The online platform for collection of peoples
view or opinion towards the effects of drug in
other to provide enough data for researchers.
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