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SYNOPSIS
 

 

Complex diseases, such as stroke and cancer, have two or more genetic influences and 

are affected by environmental factors, which complicate them. Due to the complex 

characteristics of these diseases, we must search and study comprehensive literature-

based article resources. Some disease-related literature databases have been developed 

through specialized journal issues or major websites. Most of them, however, are scattered 

throughout a website, and users encounter difficulties in finding accurate and 

comprehensive information easily and quickly. 

 We developed StrokeMed, an integrated literature database for stroke and the 

differentiation of stroke syndrome. The system allows users to explore PubMed search 

results, categorized by MeSH (Medical Subject Headings), and the differentiation of stroke 

syndrome in Oriental medicine. StrokeMed collects data from important sites, such as 

PubMed, Scirus, and Scopus, automatically to maintain higher-quality and updated content. 

Currently, the system indexes more than 20,000 PubMed abstracts that are related to 

stroke, stroke etiology, and Oriental medicine. The system provides valuable literature 

information to the scientific and medical fields in stroke.  
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Introduction 
 

We developed the web-based StrokeMed, which is a literature 

database of Korean, Chinese, and international stroke studies that 

are focused on the differentiation of Oriental medicine. In the 

system, a tree-structured GUI was developed for easy and 

convenient access of literature. The integrated stroke network can 

serve as a framework of systematic genomic research for stroke, as 

well as other complex diseases, such as cancers  (Kim et al. 2008). 

To allow users to explore PubMed search results with respect to 

MeSH (Medical Subject Headings) and the Oriental medical system, 

we categorized stroke by MeSH and by stroke syndrome category 

in Oriental medicine (Rhee et al. 2007; Hearst et al. 2007). 

Currently, the system indexes more than 20,000 PubMed abstracts 

that are related to stroke, stroke etiology and Oriental medicine 

(Nakazato et al. 2009). StrokeMed collects data from important sites, 

such as PubMed, Scirus and Scopus automatically to maintain 

higher-quality and updated content (Doms et al. 2005). 

 
 

Figure 1. StrokeMed system work flow.  

 
 

Table 1. Category/resource with article numbers.   

                 Resources 

Category 
Pubmed Kmbase Kisti Dbpia Nanet Scopus Total 

 

 

Synonyms of Stroke 3015 354 346 368 362 904 5349  

Ischemic Strokes 7054 233 174 186 255 1162 9064  

Hemorrhagic Strokes 120 93 85 76 95 1012 1481  

CVD Risks 2101 318 283 306 286 813 4107  

Synonyms of PI 115 19 23 26 27 0 210  

Qi Deficiency 3 19 23 38 35 0 118  

Dampness & Phlegm 4 33 39 56 35 0 167  

Blood Stasis 1 15 13 11 21 0 61  

Eum Deficiency 3 9 2 6 1 0 21  

Fire & Heat 2 89 93 86 85 0 355  

Total 12418 1182 1081 1159 1202 3891 20933  
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Results 

 

Here, we describe the development of the stroke literature 

information database (StrokeMed; 

http://sysbio.kribb.re.kr:8080/strokeMed/). StrokeMed consists of 

three systems: a content crawler, a category system, and a retrieval 

system (Fig. 1). We developed a crawler to obtain literature 

information. The crawler is based on the Entrez Programming 

Utilities (eUtils) web service API, which allows external developers 

to take advantage of the NCBI databases and processing power to 

provide alternative representations of the biomedical literature  

(Yamamoto et al. 2007). 

Over 20,000 articles that have been published in the USA, Korea, 

Chinese, and Japan were collected from databases, including 

PubMed, SCOPUS, KoreaMed and GoogleScholar (Table. 1). We 

extracted the literature thoroughly from 15,000 MEDLINE abstracts 

and 3000 SCOPUS abstracts through a pattern-matching method 

using regular expression and eUtils (Alfred et al. 2006). We 

classified the literature into several categories using MeSH terms 

and constructed the search system based on this categorical 

system (Table 2). The Korean versions of Tables 1 and 2 are 

supplied as Supplementary materials. 

StrokeMed provides a dynamic and intuitive interface that 

integrates it with data from other sources to improve researchers' 

ability to find and manage the biomedical literature that is related to 

their field. It incorporates external web services (Google Scholar, 

Scirus, and HubMed) to explore connections between related 

papers. It gives an overview of the literature abstracts by 

categorizing them according to stroke category, allowing users to 

navigate through abstracts by category quickly (Fig. 2). 

 

 

Discussion 
 

StrokeMed, a comprehensive literature database system for 

stroke, was constructed based on refined and systemically 

categorized stroke literature and provides stroke-related data to 

researchers through an efficient embedded retrieval system. For 

future development, StrokeMed will continue to gather articles that 

are related to StrokeMed and the differentiation of stroke syndrome 

and improve search efficiency and user-friendliness (Hur et al. 

2009). Personalization of searches and recommendations, based 

on the patterns of user attention and implied interests, might also 

improve the accuracy of the search results (Tang et al. 2009). The 

Stroke Category for semantic stroke data management will continue 

to adapt to new developments and the needs of researchers in this 

area. 
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Figure 2. User interface of StrokeMed. A screenshot of StrokeMed displays the results for ‘Arterial Fibrillation,’ classified by stroke category. On the left, part of the 

stroke category that is relevant to the query is shown. On the right, the article is shown for the selected stroke category term. 
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Table 2. Stroke category classification of stroke and differentiation of stroke syndrome. 

Stroke WHO standard term 

Synonyms of Stroke 
Cerebrovascular disease 
CVA 
Cerebral hemorrhage 
Cerebral infarction 
Apoplexy 
MELAS 

 
Ischemic Strokes 

Thrombotic Strokes 
Atherosclerosis 
TIA 

Embolic Strokes 
Arterial Fibrillation 
Abnormal Heart Rhythm 

Hemorrhagic Strokes 
Intra-cerebral Hemorrhage 
Sub-arachnoid Hemorrhage 

 
CVD Risks 

Hypertension 
High cholesterol  
Diabetes 
Obesity 
Tobacco 
Behavior OR psychological issue 
Physical inactivity 
Cardiovascular 

Alcohol abuse 
Insulin resistance 
Homocysteine 
Hypertriglyceridemia 
Inflammation 
Metabolic syndrome 

 

 
Synonyms of PI 

Pattern Identification 
Symptom Differentiation 
Body Sign 
Stroke-like Episode 

 
Qi Deficiency 

Drowsiness 
Powerless OR lazy 
Spontaneous sweat 
Faint purse 
Cold hand & cold foot 
 

Dampness & Phlegm 
Headache nausea 
Dizziness nausea 
Wheezing sputum 
White tongue 
Thickness fur 
Nausea 
 

Blood Stasis 
Dark complexion 
Purpura skin 
Dry mouth 
Purple tongue 
Purpura tongue 
 

Eum Defficiency 
Mouth thrush 
Palpitation 
Night sweat 
 

Fire & Heat 
Insomnia 
Headache fever 
Dry eye 
Redness eye 
Halitosis 
Bitter taste 
Thirst 
Chest pain 
Constipation 
Heating hand & heating foot 
 

 


