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ABOUT US e
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The Life Science Dictionary (LSD) project, founded in 1993, is a research project to
develop a systematic database for life science (of course, including medical) terms
and tools for the convenience of life scientists.

Our services are designed to provide and encourage access within the scientific
community to the most up-to-date and comprehensive information on English-
Japanese translation dictionary of life science terms.

In keeping with the users' expectations, we have been enriching and refining the

database records to a medical thesaurus eoo LSD Thesaurus: /BB Non-Small-Cell Lung Carcinoma -
. . . . Ld | bJ [@ Isd.pharm.kyoto-u.ac.jp/weblsd/c/tree /DO02289 ¢ W J @

compatible with MeSH (Medical Subject
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Recent 2013 version of LSD contains

Query: |Non-Small-Cell Lung Carcinoma | [ search | [ clear |
approximately 30 thousand headingg ) LSD Thesaurus: FE/\@ifait# Non-Small-Cell Lung Carcinoma
. . 35/ JERIAERE (Non-Small-Cell Lung Carcinoma) % Google Scholar, Entrez, Google, Wikipedia TIRE
with 200 thousand English and Japanese mAE RAR)
- Non-Small Cell Lung Cancer + nonsmall-cell lung carcinoma
. . + Non-Small Cell Lung Carcinoma + NSCLC
synonyms, consisting of the names of onamatoal cancer s
i i i . idinsoticgoiagialich i
anatomical concepts, biological organisms — :tersr cel o corce % amana

+ nonsmall-cell lung cancer

chemical compounds, methods, disease ey
. umor
d t 2 %”T‘:‘Kfﬁﬁ]ﬁ-ﬂaﬁiﬁ Neoplasms by Site
- 9EREEM Thoracic Tumor
an Symp Oms : - SIHESW Respiratory Tract Neoplasm
- B Lung Cancer
- KM XFEW Bronchial Neoplasm
- SEXEMER#E Bronchogenic Carcinoma
- JEEEIEGHE  Non-Small-Cell Lung Carcinoma



AIM OF THIS STUDY e
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* One of the practical applications of thesaurus is text mining.
* For example, adverse drug events can be rapidly extracted by finding the causal

relationship of drug treatment and related symptoms recorded in medical records.
Ex. Allergy + An antihistamine — arrhythmia = a side effect of the antihystamine
* Favorably, we have previously developed a series of gloss-embedding Perl scripts

for medical English texts.
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* A tagger dictionary was made from LSD database as an EUC text file, which
contains approximately 200,000 rows and 4 columns:
(1) synonym strings
(2) subject heading strings (converged to 30,000 descroptors)
(3) category of term
(4) subject heading ID (from MeSH) for external reference link
* For the category of terms, all terms were classified and marked by one of the
following categories according to the MeSH tree:
anatomy, biological, disease, molecule, method, and knowledge.

O

L tagger.dic

e 0 &
173608 FHER FF&E disease D228107 -
o FFRIGHERR FFEARe anatomy D222781 @)
0 BFRE FFRE X disease D206529
I FFRER FFREX disease D226529
- FFRE % P R 5% disease D228113
5 RIS AR i) knowledge D228102
| FHBE FF&E disease D208107
 FFIRE F&EE disease D28107
oe R FFF R 5% disease D228113
" FFE R BY AT A $R B disease D226532
oo I IRE FF W5 i R B disease DR26530
' FFEAS BT AE SR BE disease D2R6530
o FFERIL T 4 U AE FERILT 4 U 4F disease DR17294
1 RS R EE FF1<RaTE disease D226501
12 P R4SE FF1ERdfE disease D226501
15 FFEHR AT 24 anatormy D255166
14 FEEBAR FFRPER anatomy D226503
15 FERPER MARFE Ny R 7 USESRERE disease D226502
16 FERPER ) BAE FFRD AT PN BAE disease DAR6504
17 FERPATA L ER /Ny R F 7 EEREE disease D206502
18 FFLDRR iRl 301 method D226498
19 FFUIRRTE FFIRR TR method D206498
20 FEARMEE FFe s disease D228123
21 FFERAE T &3 R0 B A disease D218248
2z BT FFig anatomy D228292
2 FRxLte Sy — FFigxEZHE molecule (469720
o0 xR FFigxs a4 molecule (469720
o FRxEREa x4 molecule (469720
oo FFRxEREES X2 & molecule (469720
4 100% 5
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DICTIONARY

registered, “the longest matches first” principle was adopted in the

matching process.

For this purpose, the tagger dictionary was sorted in the descending order of

byte lengths, and text matching was performed for each of the dictionary

entries in this order.

Both the text and the dictionary
were first converted to EUC,
and they were treated as byte
strings in the matching process.
All two-byte roman characters
were converted to corresponding
ASCII characters.

For better readability of result,
a standard HTML format was
used, in which “class” attribute

was assigned to each of the category.

® 00 ¢ tagged (130129#2i/V—/32) .html

I |c!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.Q1//EN">

o]

html>

3 <head>

¢ <meta name="content-language” content="3ja0" /

<ameta http-equiv="Content-Type" content="text/html; charset=utf-8" />

6 <style type="text/css™>

ao{text-decoration:none;}
span:hover{background-color :#ffcc66;}
span{color:#909099;}
.onatomy{color:#663300;}
.biology{color:#ff6ce0;}
.gisease{color:#ffo2d;}
.knowledge{color:#660066; }
.methocd{color:2006622; }
.molecule{color:#0020ff;}

16 </style>
17 <script language="JavaScriptl.2™>
18 function showThes(meshID) {

window.open("http://1sd.pharm.kyoto-u.ac. jo/weblsd/c/tree/" + meshID, "thes”,

"wicth=640");
}

I </script>
2 </head>

23 <body>

[E 7z <span class="method" meshID="D@2676@" title="ABR" onClick="showThes('D2d6762"')">
ABR</spon>BFIRAE] <br />

5 <span class="method™ meshID="D226347" title="/[>T " onClick="showThes( D@26347"' ) "> ¥ </

span>;<span class="knowledge™ meshID="D@29622" L‘:tle-'%ﬁﬁ‘
onClick="showThes('D229622" )" >} </spon-BINE Y, <br />
[EH] <or />

" — Ald<span class="anatomy™ meshID="DA29297" title~"JRIGHR"

onClick="showThes('D229297" )" >M¥ M </span><span class="method” meshID="DA@2425"
title="FY" onClick="showThes("D@@2425" ) >t M</span>B{TH<or />

28 <span class="method” meshID="D229462" title="f§E%" on(lick="showThes('D@@9462") S

) " -~ " A an achT J 1
& </span>M<span class="disease™ meshID= title=

meshID="" title="" >fTR</spon>ZBA LM TII/ELN, ':f

</span><span class="disease

2 <span class="disease” meshID="D@12135" title="FFMRTF" onClick="showThes('D@12135"')" >k

T </span>3&, Bli<spon class="knowledge” meshID="D2@9622" title="24%&"
onClick="showThes('D229622" )" >M T </sporn>Z IR L XL\, <br />
100% 5 /



THE OUTPUT
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From the 0.1 MB test
document, 2,569 terms
(including English spellings)
were tagged and isolated

in 2 min by personal PC.

Table 1 Number of tagged terms

Category Tagged
Anatomy 439
Biological 35

Disease (or Symptom) 893
Molecule (or Drug) 395

Method (or Index) 622
Other knowledge 185
Total 2,569



EASY REFERENCE

*  We also added a ‘mouse-over heading’
feature, in which the embedded subject
heading of the term will be displayed
when the cursor was placed over the
tagged term.

* In addition, by clicking the tagged part,
the user can confirm the thesaurus entry
in our WebLSD online

* This allows users to judge the justnes

of tagged terms.
click
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LSD Thesaurus: FE/\#ifa%% Non-Small-Cell Lung Carcinoma
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Query: |Non-SmaII-CeII Lung Carcinoma

I | search | I clear |

» LSD Thesaurus: 3E/\iiB2i5#% Non-Small-Cell Lung Carcinoma

FE/MERIBERE (Non-Small-Cell Lung Carcinoma) % Google Scholar, Entrez, Google, Wikipedia T1&¥E
AHE (AR -

+ Non-Small Cell Lung Cancer - nonsmall-cell lung carcinoma

+ Non-Small Cell Lung Carcinoma - NSCLC

+ non-small-cell cancer « FENEES

- non-small-cell carcinoma - BhgEIEER

- non-small-cell lung cancer - JE/NERIA A

+ Nonsmall Cell Lung Cancer - FE/NEENE BT
+ nonsmall-cell cancer - FEONEEIRTAS A

- nonsmall-cell lung cancer
Bmayy—:
- BE% Tumor
« RERMISIEH SIS Neoplasms by Site
- [95REEM Thoracic Tumor
- SUBESM Respiratory Tract Neoplasm

- B Lung Cancer

- [EXEEW Bronchial Neoplasm

- SEXRMEESE Bronchogenic Carcinoma
+ 3E/)\EIAG#  Non-Small-Cell Lung Carcinoma

- IFIRRHE W Respiratory Tract Disease
- Bk  Lung Disease
- B Lung Cancer
- EXEME® Bronchogenic Carcinoma
- JEEEARG#E  Non-Small-Cell Lung Carcinoma
- IFIRFRFEE  Respiratory Tract Disease
- KEREW Respiratory Tract Neoplasm
- B Lung Cancer
- [UEXEE® Bronchial Neoplasm
- [EXRIEARE Bronchogenic Carcinoma
- 3E/\EEIAH#E  Non-Small-Cell Lung Carcinoma
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L EIEEEF 2 A4 (Epidermal Growth Factor Receptor); /\iE2&5# (Small Cell Lung Carcinoma); #k{L#E3 (Cell Line);
Bl (Lung Cancer); B&# (Tumor); 47 « ¥ =7 (gefitinib); £%154# (Drug Therapy); HJLRZ 5 F >~ (Carboplatin); /L0
F =7 (erlotinib); 328 (Therapeutics); /{2 U # %)L (Paclitaxel); ¥ /N7 8 F O »FF+—+€ (Protein-Tyrosine Kinase);
B (Lung);, ¥R 75 F > (Cisplatin); SIEEEERZER (Phase Il Clinical Trial); BEE#$5% (Tumor Metastasis); 4I&#0E
(Radiotherapy); rasll{&¥ (ras Gene); B (Adenocarcinoma); #$1#1t (Drug Toxicity); REE®#E (Heterologous
Transplantation); K4 %t/ (docetaxel); B¥.LE# (Squamous Cell Carcinoma); B# (Platinum); 7R k—¥2Z
(Apoptosis), ¥ ¥ OAF4'F—+-2 (Cyclooxygenase-2), ¥' L% £ (gemcitabine); #i#2 (Anticarcinogenic Agent);
AFOEEHEHEL (Loss of Heterozygosity); #E1E5E (Cell Proliferation); fiRFH4F M (Disease-Free Survival); X FJL{&
(Methylation); %.## (Breast Cancer); BEE##I%IE Fp53 (Tumor Suppressor Protein p53); $# (Prognosis); Y X% (Risk);
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* In addition to many correctly-tagged terms, several patterns of missed or
incorrect tags were found.

* The mostly missed terms were English abbreviations.

* Especially, in the description of clinical test data, a variety of abbreviations and

acronyms were used, which cannot be marked.

* Since the meanings of 2- or 3-word abbreviations are ambiguous, we had
omitted most of the abbreviations from tagger dictionary.

* However, if we know the part of document is apparently indicating clinical
data, we can make a specific tagger dictionary for clinical tests.

Table 2 List of missed abbreviations

Subcategory Examples

Clinical test 'T-Chol, Hb, Plt, eosino, BP, MPO, PaCO2,
ALT, Cre, T-Bil, ZTT, APTT, etc.
Drug name  DIC (A AJL/\DY)
CLDM (V) FZ<AI)
PIPC (EXRZI1)Y)
PAPM/BP (/NZRR L -ARAZTOVEH)
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* The most typical pattern of incorrect tag was ‘partly-tagged’ term.
* In these cases, part of unit concepts were registered in the dictionary.
* However, the combination of two or more concepts is common particularly

in the names of disease and symptom, which were not completely covered
in our thesaurus.
* In these cases, we have to expand our dictionary.

Table 3 Examples of partly-tagged words

Partial Compounded More complex case
miER Murphyz % AREk D EE
YRR, DEARE RIZAEN D fEAR

B JtiEE HR Bk R 31 2% AEEEEEX

| & fliMACYE T RfilZIZhoney comb
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* To our surprise, there were many misspellings and typographical errors,
even in Japanese terms, in the test document.

* Precise text matching did not tag incorrect spellings that medical doctor can
recognize their meanings.

Table 4 List of misspellings

In the text (Wrong) Correct

predonisolone prednisolone

theophyline theophylline
Mycobacterium abcessus Mycobacterium abscessus
Enterococcus fecalis Enterococcus faecalis
Klebsiella pneumonoae Klebsiella pneumoniae
J)LhaTE a0ka7E

JILEIN 7' )L7X(Grtpa)

DA TToT7TAY DA T47TO
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* With our tagging dictionary and Perl scripts, most of medical terms were
easily marked and visualized as an HTML document.

* From the 0.1 MB test document, 2,569 terms (including English spellings)
were tagged and visualized in a color HTML format.

* Additional ‘mouse-over heading’ and web reference enables easy
reviewing of the tagged terms.

* Through this task, we have learnt the potential and limitation of our
thesaurus and scripts in finding medical terms from given Japanese texts.

* This process has a limitation in assigning ambiguous abbreviations and
misspelled words.

* Moreover, there is an insurmountable difficulty to accomplish a ‘perfect
matching’ with a fixed text dictionary, since improvement of thesaurus is
a laborious work.

* The simple tagging strategy might be useful in preprocessing of medical
reports.

* Combination of natural text processing with this tool will be convenient for
the practical use.




