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Knowledge Discovery in Biomedical Texts

Abstract. The scientific biomedical literature reports on clinical studies and
medical research. The literature is increasingly processed automatically to answer
specific medical problem and to discover relevant but unnoticed information.
Automatic knowledge identification from the literature requires biomedical text
mining solutions that consist of information retrieval information extraction
techniques and employ natural language processing techniques. In this study, text
mining solutions were applied to Medline abstracts to analyse in detail the
treatment of liver-specific parasites. In the first step, Medline abstracts have been
tagged with species mention (Entrez NCBI Taxonomy) and all abstracts have been
selected that report on parasites leading to damages in the liver tissue according to
the relevance feedback from medical doctors. Parasites with the highest occurrence
frequency have been selected for further analysis. In the next step, a systematic
analysis of treatment mentions from the context of the Medline abstracts was
performed (drug names from Drugbank) and time series for the treatment of each
parasite with different drugs was calculated. In addition, drugs’ therapy classes
were used to distinguish anthelmintic and antiprotozoal drugs. The time series
show how drug treatments evolve over time, leading to the replacement of existing
treatments by newer drugs and possibly demonstrating the emergence of resistance
against well established drugs. We hope that these analyses allow both healthcare
providers and pharmaceutical initiatives to see some changes in drug usage over
time and compare them in different time periods.
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Ozet. Bilimsel biyomedikal literatiirler klinik cahismalari ve tibbi arastirmalari
raporlarlar. Literatiirler 6zel tibbi problemi ve iligkili ama fark edilmemis bilgileri
kesfetmek i¢in yogun otomatik islemlere tabi tutulurlar. Bu literatiirden otomatik
bilgi tanimlanmast bilgi cekip getirme (information retrieval), bilgi c¢ikarma
yontemleri (information extraction techniques) ve dogal dil isleme (natural
language processing) gibi yontemleri iceren metin madencili§i ¢oziimlerini
gerektirir. Bu calismada, karacigerle ilgili parazitlerin tedavisindeki detaylari
analiz etmek icin metin madenciligi ¢6ztimleri Medline 6zetlerine uygulanmistir.
Ik asamada, Medline ozetleri canli isimleri (Entrez NCBI Taxonomy) ile

! Sorumlu Yazar: Cankaya Universitesi, Miihendislik Mimarlik Fakiiltesi Bilgisayar Miihendisligi
Boliimii, Ogretmenler Cd. No:14 06530 Ankara/Tiirkiye; E-posta adresi: pinar@cankaya.edu.tr.



isaretlenmistir ve tip doktorlarindan alinan goriisler dogrultusunda karaciger
dokusuna zarar veren parazitlere ait biitiin 6zetler secilmistir. En yiiksek frekansh
parazitler daha detayli analiz icin secilmistir. Bir sonraki asamada, Medline
ozetlerinin iceriginden tedaviye yonelik sistematik bir analiz gerceklestirilmigtir
(Drugbank’dan ilag isimleri) ve her bir parazitin farkli ilaglarla tedavisine ait
zaman serisi analizi olusturulmustur. Ayrica ilaglarin tedavi siniflar1 anthelmintic
ve antiprotozoal ilaglart ayirt etmek icin kullanilmistir. Zaman serileri ilag
tedavilerinin zamanla nasil gelistigini, yeni ilaglarin var olan ilaglarin yerini
almasint ve kabul gormiis ilaclara karst muhtemel direng gelistirilmesini
gostermektedir. Biz umuyoruz ki bu analizler hem saglik hizmeti sunan kisiler ve
hem de ila¢ girisimcileri i¢in zaman iginde ila¢ kullanimindaki degisiklikleri
gormelerine ve bunlarin farkli zaman donemlerinde karsilastirilabilmelerine olanak
saglar.
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