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ABSTRACT

Data mining refers to the entire process of exiragtuseful and novel patterns or models form lagdgéa sets. With the
widespread use of medical information systemsitidtide databases, which have recently featuredoskge growth in
their sizes, physicians and medical researchersfaced with a problem of making use of the stora.dData mining
can be used to help predict future patient behasiwd to improve treatment programs. By identifyiirigh-risk patients,

clinicians can better manage the care of patieatiay so that they do not become the problems afrtomu.

One of the most dreaded diseases in Nigeria tosl@Walaria. Lots of drug has been discovered fos thit it is
noticed that most of the drugs are not effectiveviaryone. When a new drug is introduced unexpebiggl reaction go
unnoticed until large numbers of cases are repotigdhe diagnosed patients. Therefore, in explothmg capability of
data mining so that the drug prescribed by the dioist more efficient and of low risk of reactiospatients, this project

was embarked upon.

Drug reaction can occur during treatment with phaeeutical products. It can result in unnecessarg aften
fatal harm to patients. Several factors are respgesfor the reaction of drug such as the patieritge, sex, blood group
and genotype. Every anti — malarial has side effect their rate of severity depends on this factblesnce this model was
developed to mine reaction of drugs in patient® plots showed that different anti — malarial haffedent local support
and also have different level of reaction compaedach other. From the model generated from theechidata set of the
university health center using Apriori algorithnrhwas recommended that, patient already havingsgmyptom that is the

same with the drug reaction that has exceededdhédence value should not be given such drug.
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INTRODUCTION

Data mining is the process of automatically discmngeguseful information in large data repositorigss an integral part
of Knowledge Discovery in Databases (KDD).( Fraahd Piatetsky-Shapiro, 1996). Knowledge DiscovarRatabase is
a concept of the field of computer science thatdess the process of automatically searching laxjeme of data for

patterns that can be considered as knowledge daheutiata. Knowledge Discovery in Databases desctibve overall
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process of converting a series of transformatiepssfrom data preprocessing to post-processingiaf chining results.
(Kantardzic, 2003).

Data mining is commonly used in wide range of pirdi practices, such as marketing, surveillancesud
detection and scientific discovery. Majority of aserelated to medical services such as the predicti effectiveness of
surgical procedures, medical test, medication Aaditscovery of relationships of information isagd forthe health care
organizations to stay competitive in today’s complevolving environment. Data mining algorithmscisiwas reporting
odds ratio (Van et al, 2002) or Multi-item GammasBon Shrinker (Du Mouchel, 1999), have been usegktherate and

rank the difference drug- adverse effect assoaiasio signals found in pharmaccovigilance data.

Anti malarial drugs are the primary weapons tottpgaasite infection, save lives, and curtail farttransmission.
There may be adverse events associated with thye udghese drugs. Commonly reported adverse evmgitgle cough,
vomiting, itching. Li and Tian (2014) assessed aswedrug reaction in an oral antibiotics used imalogical
indications from the outpatient clinics. Li et &005) also mined risk patterns in medical datad$showed that adverse
that adverse drug reaction accounted for some tadbsmimission. (Nivya et al, 2015) This also causmse death. (Hadi
et al, 2017)

In this paper, Apriori algorithm is used on a hiealatabase containing records of malaria patidtits.algorithm
finds patterns with optimal relative risks. A patt® is said to be frequent if its local support isajeg than a set minimum
local support. The local support of a pattBris the ratio of records in the abnormal class. almormal class is a class of
record containing a pattern under considerationekample if a drug is selected as a parameteghémining process, the
abnormal class will contain all records for patsewho used that drug. A frequent pattern whosgivelaisk is above a set
minimum threshold is said to have an optimal retatisk. (Han et al., 2000, Li et al., 2005) Thps#terns can be used by
medical practitioners for further medical reseamspriori algorithms have been used for analysic@fisumer purchase

patterns. (Suprianto et al, 2018).
MATERIALS ANDMETHODS
Source of Data

It is very essential, in order to obtain accuraatado use the correct methods of collecting stagisinformation. There
are basically two main sources of data; these laeptimary data and the secondary data. Primary da obtained
directly from the source while the secondary is dlaga collected by someone other than the usdreofiata. Secondary
data analysis saves time that will otherwise bentspellating the database that might be unfeaditmeany individual
researchers to collect on their own. Secondary giat@rally have a pre established degree of waladitl reliability which
need not be examined by the researcher who isising the data. The data used in this project wodecondary, since it

was collected from the kept records of the heaittitre.
Apriori Algorithm

The Apriori algorithm developed by Agrawal and @rikl (1994) is a great achievement in the histofymining
association rules has referenced in Mingju and Sdwegar, (2006). This technique uses the propésdty any subset of a
large item-set must be a large item-gedriori uses bottom up approach, where frequensesigbare extended one item at a
time (a step known as candidate generation) angpgrof candidates are tested against the dataalbdthm terminates

when no further successful extensions are foundioApuses breadth first search and a tree stradimrcount candidate
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item set efficiently. It generates candidate iterhaf lengthk from item set lengtk-1. Then it prunes the candidate which
has an infrequent sub data. According to the dowdwsure lemma, the candidate set contains edjuientk — length

item sets. After that it scans the transactionlzega to determine frequent item sets among thedzted.
The-AlgorithmY
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ALGORITHM: Mining Drug Reactions in Patients with M alaria
Input

Valid login and username, abnormal class ‘a’, minimlocal support in abnormal class a, and the minimum relative
risk threshold.
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Output
Optimal-Drug-Reactions-pattern-ret-B Y
LoginiUsername, -Password)']
Filaging-is-succesgful) -Then-T
Select-Drug'
Elzere-Loginil ¥
End-if
{Generate-Transaction-database"
For-all-I-in-the-abnormal-class-da"
—  Thd-=fi jlwherei=tid]
Vgenerats-freguent-patterms-by-pruning
For-distinetx-in-TED-do Y
Ferlacal-supportx
—  [flocal-mpportx = 4"
I-=-fx lsumpx}7
End-i7
End-for]
Vgenerats-optimal-risk-patternz-T
For-distinct-x-in-freguent-patterns-do"
Fetrelative-risk-x]
Mfrelative-riskx = 87
R-=-f -relative-risk!H
End-i7

End-for']

The local support of a pattebhis the ratio of the number of records contairfnigp the total number of records in
the abnormal class ‘a’. A pattern is said to bedient if its local support is greater than a setimiim local suppo&t. A
frequent pattern is said to have an optimal risksifelative risk is greater than a set minimumeshold. Over the years,
frequent pattern mining has contributed a lot ® dinea of data mining. It helps in the extractibprviously unknown

patterns which will be useful for making logicalnotusions.
RESULTS AND DISCUSSIONS
The Patients Symptoms

The Patients Symptoms page enables the user @eteatious patient symptoms into the database.syhwtoms that
could be added include: headache, Nausea, vomitstgng, abdominal pain, blurred vision, hearingdaiarrhea. After
entering this information, then all the patient®imation’s will be saved into the database. ThiéeRaSymptoms Page is

given in Figure 1.
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HOME SIGN IN REGISTER CONTACT HELP

| Step 1 Step 2
Patient Details Symptoms
E Symptoms

Headache | - Choose - =] |

Nausea | - Choose - E|

vomiting | - Choose - =] |

Itching | - Choose - [=] |

Abdominal Pain | - Choose - |_T_||

rs Blurred Vision | - cnoose - =]
;" Hearing | - Choose - E|
Diarrhoea | - Choose - =] |

submit |

Figure 1: The Patient Symptoms Page.

The Abnormal Class

The Abnormal Class Page shows the summary of alitformation’s on the chosen drug from the usefcome page
The summary includes the total number of recordbiéndatabase, number of records in the normas ead the numbe
of records in the abnormal class. Théew Bar chart” in the abnormal class displays the records of atilepts in the
abnormal class in a bar chart format. These recardsvery essential in the mining process as dnie of the majo

implementation of the algorithm.

OPTIMAL RELATIVE RISK FOR THE SPECIFIED DRUG
Reaction Type [Vaiue
K1

]
|
Fain |EXT) |
[Rearing [i-oa |

Figure 2: The Abnormal Class Page for Camoquine.

The local support of a pattebhis the ratio of the number of records contairfip the total number of records
the abnormal class ‘aAccording to the figure, the local support for CAMOQUINE wagven different symptoms. Fi
example, the local support for CAMOQUINE on headsish0.67, the local support on itching is 0.17 drellocal suppol
for blurred vision is 0.00. This means that CAMOQI# is likely to cause headache since it has a higalue which is
0.67, CAMOQUINE is likely to cause itching in sorpatient since its value is lower (0.17)and CAMOQEIMiill not
cause blurred vision since the local support farded vision is 0.0l

The frequent drug reaction for a particular drugigre is the number of record@ whose local support is greater
than the level of confidence. The level of confidens the level in which the drug reaction can &iel $0 be risky o

dangerous if it is exceeded.

The relative risk of a drug is the risk of tdrug to a reaction in relative to other the othergd in the databas
All the drugs in the database are considered wh&rulating the relative risk of a drug and only teactions that coul

occur with the drug are considered.
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In figure 2, the relatie risk for CAMOQUINE is 1.16 for headache and 3ft8labdominal pain. From the loc
support table, CAMOQUINE has a local support vadfi®.67 for both the headache and the abdominal Eemparing
this with the relative risk shows that CAMOQUINEuses headache in relative to other drugs with a vafuke16 and tha
CAMOQUINE causes abdominal pain in relative to ottieigs with a value of 3.81. This means that tla@ecother drug
in the database that also causes headache in tieada but therere only a few drugs that cause abdominal pain
respect to CAMOUQUINE.

The optimal relative risk is derived from the relatrisk of the drug. This shows the value of th@immum
relative risk that could be caused by any drugndkes it easier fcthe user to view the relative risk that could baseal

by a drug.

Figure 3 shows the local support of Camoquine lamchart format. The Various symptoms of the pdgién the

database in the axis and the local support for each drug in thes

Welcome Guest, Sign in

Local Support for CAMOQUINE

Type Value o
Headache 0.67
Nausea 0.25
[Vomiting 0.42
[itching 017
[Abdominal Pain 0.67
Blurred Vision 0.00
Hearing 0.25
Diarrhoea 0.25

00
Headache HNausea Vomiting [Hching Abdominal Blurred Hearing Diarrhoea
Local Support for CAMOQUINE

Figure 3: The Graph of Local Support for Camoquine.
Compare Drugs

Figure 4, the Compare Drugs Pagethe pag showsthe user the local support for all the drugs indatabase, so that t
user will be able to view all the local supporttthach drug has at a glance. This will enable #es to compare each g
with the total type of reactions that could accomyit.

Local Support For All the Drugs in the Database
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From the graph, one would be able to conclude thaction that could be caused a particular drug.
CHLOROQUINE has the highest local support for hehda abdominal pain and blurred vision. CAMOQUINEIB
ARTESURNATE has the highest local support for naugad vomiting. CHLOROQUINE AND ARTESURNATE has
the highest local support for itching, hearing dratrhea.

With the result generated from the database, itwvshthat if a patient is having nausea or vomititigen
CAMOQUINE AND ARTESUNATE should not be prescribeat the patient since CAMOQUINE AND ARTESUNATE
has the highest local support for vomiting and eraud.ikewise, if a patient is complaining of itchjrhearing defect or
diarrhea, then CHOLOROQUINE AND ARTESUNATE shouldtioe prescribed for the patient since CHLOROQUINE
AND ARTESUNATE has the highest local support fahing, hearing defect and diarrhea.

CONCLUSIONS

As malaria is a dreaded disease in Nigeria todayvany rampant in other community, we have beee &blmodel that
the anti malarial that are been used are effeai also have different level of reaction on sttslelepending on their

blood group, genotype, age and sex

A web based application using PHP and MYSQL has hesed to implement Apriori algorithm for mining of
drug reaction in patients with malaria using théversity health center data repository to prove éffectiveness of data

mining in the health sector.

The Apriori algorithm is used to find the pattewnfsdrug reactions of patients in the database whithoptimal
relative risks. Apriori algorithm uses a minimunpport value as the main constraint to determinethdrea set of items is
frequent. Frequent occurrences of items with eabbraare mined by Apriori to discover relationshimong items and
create a pattern. The pattern is checked agaiastnthimum local support to know if it is greateatha set of minimum
local support. For a particular reaction, if itsngeated pattern is greater than a set of minimwmal lsupport of a drug,

then the drug is said to be frequent and couldecthes reaction.

In conclusion, any anti — malarial which reactigngreater than the local support (0.5) is saide@idrequent
reaction to patients. Such drug must not be prhesdrio patient except for a special purpose. Optinag reactions
should be mined on a regular basis to ensure ingpnewts in the health care sector. After the adtnatien of a drug, the
healthcare organization should monitor the patiemterder to take note of any other reactions diffé¢ from those
presumed to occur. Some drug reactions could bee reevere than expected; patients should be givethendrug

alongside the anti malarial drug to help subsidaesadverse drug reactions.
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