ROAD TO 7TH ASIA CANCER FORUM

The discussions at the 6th Asia Forum identified a number
of key issues that need to be tackled if a comprehensive
cancer network is to be achieved. Knowledge gaps exist
between the current status of cancer research and treatment
in front-runner countries, such as Japan, and the perception
of issues in developing and emerging countries. It was
recognized that the issue of obstacles to sharing common
challenges is one that requires further discussion and analy-
sis. The Asia Cancer Forum will continue to examine means
for sharing information in a meaningful and comparable
manner. In particular, the role of IT in opening up cancer
issues for global health consideration will be focused on in
future meetings, with input being sought from policy-makers
in government and from the private sector, including
pharmaceutical companies. The 7th Asia Cancer Forum is
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scheduled to be held on 3 November 2010, with invited
speakers from the Asian region and major pharmaceuticals
coming together to discuss the way forward for a compre-
hensive cancer network in Asia. With the participation of
representatives of academia, government and industry at the
7th Asia Cancer Forum, it is anticipated that the technical
issues, specifically relating to knowledge and know-how
gaps between front-runner and developing countries, will be
further discussed, with a view to crystallizing a future path
for a comprehensive cancer information network in the
Asian region.
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ABSTRACT

The analysis of medical incident reporis is
indispensable for the patient safety. Most of the

incident reports include some free composition
formats, therefore, the analysis of free descriptions -

gives new perceptions. We aimed to accumulate, to
interpret information again by structured incident
information, and to clarify the point that should be
improved for the canse of the accident and safe
medical treatment improvements in the presert
study. : . . . )

We employ the natural language processing to the
analysis of medical incident reports in this paper.
The network analysis can find various relationships
that are not only direct relationships but also indirect
relationships. First, some important characteristic
words were extracted in three categories of the

accident’s background, details, and solutions using.

TF-IDF measure. By using the TF-IDF, we can get
some important characteristic words for analyzing
~ the reports. In addition, we show the co occurence
networks using these extracted words.

1. INTRODUCTION

“In the shadow of every serious accident, there
exist 29 times more minor accidents and 300 times
more near misses.” This principle was published in
1929 by Herbert William Heinrich, an assistant
manager in the technology and research division of
an American insurance company ), This principle,
whick hits home the npature of the occurrence of
accidents, is taken up in various fields, such as the
study of failure, safety engineering, 'cognitive
psychology as well as the study of reliability, and

the ircident analysis of minor accidents associated
with this is recognized as being important in
preventing accidents, .

Also, the use of information pertaining to
medical accidents is important when implementing
medical safély measures. The miedical safety

- mechanism of WHO aims to prevent accidents by

reusing incident reports through the introduction of
IT technology. Harvard University is engaged in
the standardization for the collection of medical

accident reports and accident information in the

risk management consortium. In England, the
National Health Service conducts the medical
accidentfincident report coliection project. Even in

* Japan, the Ministry of Health, Labour and Welfare

began the project to Collect Medical Near-
Miss/Adverse Event Inforination in 20019,
Through this project, the bdiniétry conducts
analyses based on the collected incident repoxts.

On the other hand, regarding patient safety,
guidelines for the future deployment of incident
analysis are set out in WHO’s Imternational
Classification of Patient Safety (ICPS) . ICPS
states the necessity of first investigating the

" adequacy of classes of incident case studies such as

those mentioned above, and second, methods of
éxpressing incidents that adequately reflect these
classes, i.e., it states the necessity of ontological
construction. In this research, in line with WHO
guidelines, we conducted an anaiysis regarding the
adequacy of classes in case studies collected in the

-Project to Collect Medical Near-Miss/Adverse

Event Information - and the tendencies of
description that aim at ontological construction.

-8 -
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In the Medical Near-Miss/Adverse ‘Event

Information including the abstract, background,

and solution for a single case are described using a
free composition format. In this paper, we analyze
the large mumber of medical incident repots (more
than 15,000 reporis) provided by Osaka City
University using the natural language processing
and the network analysis. By using natural
language processing, an understanding of the
tendencies of description as well as guidelines for
future ontological coﬁstmction can be acquired.

The remainder of this paper is organized as follows.
First, we describe the dataset of the medical incident

reports provided by Osaka City University. Next, we
describe the methodology based on the Natural
Language; Processing and the Network analysis for
analyzing the large number of medical incident
reports. Then, we present the results of analysis of
incident reports. Finally, we present our -overall
conclusions,

2. MEDICAL INCIDENT REPORTS BY
OSAKA CITY UNIVERSITY

2.1 Overview of Medical Incident Reporis

‘

With increasing social demand for the prevention of

' medical accidents, the Health, Labour and Welfare
Ministry started the Project to Collect Medical Near-
-Miss/Adverse Event Information from 2001 in order
to collect and analyze incident case studies and to
provide information conducive to medical safety,
such as measures for improvements. When the project
was first started, a framework was in place in which
the Pharmacenticals and Medical Devices Agency
collected incident case studies from participating

. medical institutions and then reported these case
studies to the Health, Labour and Welfare Minisiry,

following which a Health, Labour and Welfare

‘ Ministty ~ study - group conducted  aggregate

* calenlations and analysis. The 1st-10th ‘collection of
incident case studies were conducted following this

framework, and information based on these collected

incident case studies was provided by the Health,
Labour and Welfare Ministry. From 2004, the Japan
Council for Quality Health Care took over the
collection of incident case stadies, collecting case
studies from the 11th collection .
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Osaka City University also collected 18,340 incident

* reports from 2007 fo 2010, In the incident reports

provided by Osaka City University, free composition
formats are taken quife seriously compared with ones
provided by other Hospitals. For iﬁstance, the average
number of words in the incident reports by Osaka City
University is 188 words, on the other fiand, the one by
the Project to Collect Medical Near-Miss/Adverss .
Event Information is 80 words™ In fact, doctors and -
nurses in Osaka City University have to input the
reports for the free descriptions at first because of the
Layout of data entry screen.

2.2 Data Sets

We used free corposition format written in Japanese
relating to medical agents from 2007 to 2011 by

" Osaka City University, The number of documents ig

18,340. Bach case study is'in a free composition
format, with the abstract, background, and solution
being approximately 188 words long, respecti'vely.
In addition, the two classes of medicine and
accident are granted to each case study. With regard
to the class of freatment, there are six classes of
general drug, preparation of drugs, drowsy of drugs,
contraindicated drug, chemo treatment, and other
drug; with regard to the class of operation, there are
the nine classes of name of drug, amount of drug,
regimen, amount and regimen, flow rate, drug
sensitivity, diape:desis, forget to dose, and object

- person, With regard to the class of treatment, as al]

the .classes of operation do not exist, there are 32
cross classes that cross calculate the class of
treatment and the negligent class of operation.

When describing accidents in a free composition
format, the reporter makes every effort to include
every single circumstance. We can say that extracting
important . information from these circumstances
means creating a foothold for a bottom-up type of
onfological construction, Results obtained from this

_ and Iink§ with classes granted top-down is in

accordance with the fature guidelines for incident
analysis sought by ICPS,

3. METHODOLOGY OF NATURAL
LANGUAGE PROCESSING AND
NETWORKD ANALYSIS

~ 56
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3.1 Methodologies for analyzing the incident
reporis ’ '
In this paper, natural language processing was first
conducted on the. incident reports. Keywords that
emerge characteristically were then extracted for
each category of “background/causes,” “details,”
and “solutions,” using the ffidf method. After that,
the semantic fendency of the incident report was
" investigated in order to create a network of words by
calculating the co-occurrence information of the
words using the Jaccard coefficient, ‘
Also, we show the networks among each
document which are determined by the similarities
between documents based on the tfidf method. As
natural language processing contains a lot of noise,
there is a need to conduct preprocessing in order to

obtain characteristic- words that can be used in

determining links.
3.2 Japanese language morphological analysis

In the first stage of preproceésing; we conducted
morphological analysis in order to break down
reports into words. Morphological analysis is a

method used to delimit each word in the text where

words are not delimited by spaces, such as in
languages like Japanese [53, In this research we used
MeCab, one of the most common engines for
conducting morphological analysis ©.

There is the possibility that words obtained using
MeCab are too finely classified to conduct, the
analysis of links. Therefore, we cohnected words

using the following methods and used them as new _

words. :
 We connected words using information on the
parts of speech. The above-mentioned MeCab not
only breaks down words but also grants méjor
classes and minor classes relating to parts of speech.
Io cases where the minor class of parts of speech of
certain words was a suffix and the word before it
was a noun, these two ‘words were freated as one
word. ,

Next, we connected words based on the number
of word occurrences '), Let us envisage a situation
in which two words -hereafier cafled A and B-

appeared consecutively. If we designate the

number of word occurrences in. instances where
each word is considered separately as n (4), n (B),
then the number of word occurrences in which they -
appear consecutively is expressed as n (ANB). In
cases where n (ANBYmin (v (4), n (B)) exceeded
the threshold value (0.1 in this research) then we
treated those two Word_é as one word.

In the documents, nominalized verbs, gemeral
nouns, and proper nouns were targeted. Focusing
solely on nouns is the method generally used in
extracting characteristic words. Moreover, in the
case of official documents in Japanese, as many of
the verbs are nominalized, a lot of information can
be obtained regarding action even if using only
nouns. -

3.3 TF-IDF Method

In this research, we caloulated a value called #f-idf
from the frequency of occurrence and conducted
filtering based on this values. Tf-idf is one of the
most widely wsed indices in extracting
characteristic ‘words for document classes and in
cases where a certain word oceurs several fimes in
a small number of documents, it is definedso as to -
enlarge that value®®%. Tf-idf is caloulated as follows:

-dCD=ICDFO (D
I A=) Ly (®) @
idf(f)=log|D|Hd:d et} )

Here, 7 is a term, d is a document, n(?) is the
frequency of occirrence of term ¢, |D| is the total
number of documents, and is {d:dlin ¢} the number
of documents in which word ¢ occurs. 7 means the
set of terms. ) 4

- The 1fidf of general words occurring in a large
number of documents has a tendency to be of a low -
value, although words among even general words

" that have an abnormally high #/in some cases exceed

the filter effect of idf'and assume a high value.

3.4 Creation of Co-Occurrenée Networks

The co-occurrence index is generally used as a -
method for finding links from the degree of.-
similarities between words in documents. Here, the
simplest co-occurrence index for finding links
between the two word A and B is the number of

~80-
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co-occurrence [4NB] for two words, Here, [ANB] is

the number of characteristic words that exist in A

and B. If considered with only [4NB|, there are

problems such as including -as many chatacteristic -
words as in long texts and links with other

documents being displayed as high, Consequently, a
number of co-occurrence indices that improve on

these points have been proposed, with
representative  indices including * the Jaccard
coefficient [,

Jaccard [A mB] / fA UB] @)

A link is established between the two words in the
event that these indices sxceed the threshold valpe.

4. PRELIMINARY ANALYSIS RESIILTS
Tablel: Top 10 Characteristic Word in Incident Reports

.(TF; Term Frequency)

(TF) Backgrcu;zd Details Solutions _—'

1 . Patient Report Check
2 - Check .Patient Time

3 Drug Check Patient

4 Nurse Attending Doctor Direction

5 Direction Monitor - Drug

3 Interrialuse Duty Doctor Explanation

7 Infosion Doctor Nurse

3 Pill Direction Thoroughness
T Room Nursing Drug maker

10 | Administration Explain - Doctor

Table2: Top 10 Characteristic Word in Incident Reports

(TF-IDF)

tHidfr ‘Background Details Sc[utions.
1 Drug. Patient Check
2 Paticat N Report Time
3 Check 1 Attending Doctor- Patient
4 Ig}tcnia! medicine Check Direction
5 Directiqn Doctor Drug
6 Nurse Monitor Explanation
7 Administration Apologizing Nurse
] Infusion Nursing . Thoroughness
9 Root Duty Dogtor | Bgfpre
10 Channe] Direction - After

The top ten characteristic words that appear in the
incident report such as “background/causes,”

v
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“details,” and “solutions” with #f (term frequency)

are shown in Table 1. The top ten characteristic

words that appear in the incident report with idgf
(Bq.(1)) are shown in Table 2. Under the category of
“Background,” the words “Patient” “Check,”

“Drug,” “Naurse,” and “Direction™ rank high in Table

1. Moreover, the fact that the word “murse” ranks

high shows that there are many accidents related tg

nurses. Under the category of “Background,” the

words “Drug” “nternal medicine,” “Tnfusion” and

“Channel” rank high in Table 2. Therefore, accidents

related to medicines are important for analyzing the

reports. Also, the words “Check,” “Direction,” and

“Explanation” rank high under the category of
solutions, In addition, the words related to the medical A
process such as “before” and “after” are high rank.

One word such as “lack,” “confirmation,” or
“drugs” alone cannot express the tendency of the )
accident. In this research, co-occurrence networks
of wards were created by connecting the words that
co-occurred with each other-at a ‘high frequency.
The degree of co-ocenrrence is calculated using the

- Jaccard coefficient™ shown in Section 3.4,

Figure 1 shows the networks of characteristic
words created using the accident reports related.to
incorrect drugs. Each node 1epresents a word, and
an. edge represents the intenéity of the co-
occurrence between the words. First of all, in
viewing the network for “background/canses” (see
Figure 1 (a)) it is clear that the network is created
around the word “Check,” and one can see that the
cause of many accidents is the fact that the
“Check” on “drugs,” “Patient,” by “Nurse”.
Connecting the words that co-ocour frequently.
allows  us to understand what tends to become
inadequate. In the network of “accident details”
(see Figure } (b)) many different words appear at
once{“fndicating the presence of diverse accident
details. Viewing the network for “solutions” (see

Figore 1 (¢)), as - with the ‘network  for

) “background/causes,” it is created around the word

“confirmation.”

-81-
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Figure 1: Co-occurrence Network of the Words
in Incident Reporis

5, CONCLUSION

In this paper, the characteristic words were
extracted by analyzing incident reports, and the co-
occurrence networks of the characteristic words
were created. As a result, the language networks

. with the hub of the word “check,” thereby

revealing that inadequate confirmations on the drug
labels, instructions of a physician and patient were
very significant causes of accidents. These results
suggest the effectiveness of introducing the
network analysis method. In the future work, we
would like to focus.on the medical repots for
improving the notational rules for the names of
drugs and dosages in incident reporis. Also, we
would like to aﬁalyzé the differences of
understanding of the incident repotts between
positions like doctors, nurses, pharmacists.
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Healthcare IT System not Only Prevents the Medication
Errors But Also Improves the Patient Safety with Evidence

Masanori i Akiyama -

Policy Research Alternatives Institute, the University of Tokyo, Tokyo, Japan

_ ABSTRACT _
The puzpose of this study is ensuring patient safety
of blood transfusion by minimizing risk of
transfusion at the point of care through Information
Technology. The targets are ensuring five rights of
transfusion, rights process and right information by
auto identification and traceability of blood
produets.  Auto identification and data capturing
system with RFID based on the Point-of-Act-

System (POAS). It provides real time right

identification, process management to ensure Hght
medication and traceability with serialized number

in single item level. The system designed based on

. process analysis and use case of fransfusion was
successfully implemented in Red Cross Hospital to
" prevent transfusion errors and ensure traceability of
blood products, By reading RFID at the point of
care, we can check database to look for adverse
events of blood products. We identified all 377
blood products and acquired tracking data
successfully. We can improve patxeut safety and
fraceability with RFID

1. INTRODUCTION

Many hospitals and blood centers have introduced
barcode and RFID systems for patients and blood
‘identification and they have contributed to reduce
incorrect blood products and transfasion 1,
However, present identification of patient and blood
with these techoologies doesn’t emsure all of *5

Rights’ for safe medication. “5 rights” means right

patient, right product, right dose, right root and right
time administration of medication. 5 Rights are
regarded as an essential factor for ensuring
medication correctness and Barcode and RFID are
. fundamental technologies for achieving the purpose.

It is betier strategy to keep transfusion safety that

blood transfusion system should move their focus
fromi patient identification to comprehensive 5 rights
identification. In addition, barcode and RRID have
more capabilities to improve patiezit safety throngh

- managing process of activities and traceability of

blood products as well as ensuring 5 rights
identification at the point of care. Medication is not a
single activity that is independent from other
activities but a process that consists of connected a
series of activities by various workers. It is crileially
important to. keep good communicaton among
medical workers and ensure rightness of medication
process without any omissions and faults. This is
another area of confribution of barcode and RFID
based administration system for patient safety that
barcode and RFID can contribute by capturing and
documenting accurate data of activities by medical
workers that has a capability to facilitate high quality
communication based on real-time accurate
information. Good communication based on real-time
information  prevents miscommuni-cation and -
misunderstanding and can promote patient safety.
Traceability of drug and other materizls is also
achieved with barcode and REID administration and

_ data capturing at the points of production, transfer

and consumption. In medical sefting traceability of
materials has been widely recognized as mecessary
piece for enhancing patient safety. Traceability
enables us fo find harmful drugs and materials with -
perfect information of their original productmn pomts
aud path ways of transfers.

2. METEODOLOGY

The purpose of this study is ensuring patient safety
on blood transfiusion by minimizing risk of
transfusion at the point of care with Information
Technology and implementing a system to conduce
it. To minimize risk of ‘transfusion, there are three
important components achieved by identification

-2] -
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and data capturing. First one is securing 5 rights of
transfusion by auto identification at the point of
care with right information. Right information is
basic factor for right identification and the
information should be update in real time based
upon the change of situations inclnding clinical
seftings. Second is securing right processes of
transfusion. Skipping’ process of transfusion
including cross matching and incorrect processes
of transfusion might make -transfusion harmful.
Third one is traceability that enables checking
information of adverse events of products that are
prepared from same bloods. In terms of blood
transfusion safety, window period is important
concept to be considered. Window period is a term

that test can’t find virus or other harmful source

after infection. The window period of Hepatitis C
Virus is 23 days by Nucleic acid based tests (NAT)
and 82 days by Antibody test (AB test), There are
risks that infected blood products passing test
during window period would be distributed to
h{)spitals. ’ '

The way to handle the risk that infected bloods
- would be distributed is traceability of blood
products by single item level. If there is knowledge
about when and where these bloods were collected
and produced, we can prevent secondary infections

by recalling blood products prepared “from same

original immediately,

However, there is an issue to achieve perfect
traceability of blood products that is tradeoff
" between public safety and privacy data protection
in this situation. In contrast to drug.traceability,
perfect traceability of blood products is including
highly private information such as infecticus

"+information of donors and there is a possibility to.

like the information to a specific name. Collecting
information on blood products has a possibility to
be a threat for donor’s privacy. Solution for this

tradeoff is also required to implement traceability-.

systemn and our target in this study.

1) Point of Act System: POAS captures complete
data on each medical action including 6W1H
information (When, Where What, Why, for What,

to Whom and How) conducted in the hospital. The -

- units of data recorded by the system are: Who——the

implementer (the person who initiated the order, or
the person who carried it ouf), to Whom—the
patient, How—imedical activities and changes in
them, What—materials wused (pharmaéauﬁcals,
medical materials and others), How much—amount
‘'of materials used and number of applications, for
What—name of patient receiving medical services,
When—date the order was placed, implemented and
discontimued and the activities that were
implemented, and Where—place of implementation -
(department, hospital, ward, etc.). The collection of
complete data including 6W1H information is an
innovative source in understanding actual
situations directly without estimation or bias, and
enables the investigation of solutions to prevent
error 181, . ' :

2) Complete data: ; POAS data is “Complete

-data” that capture every action- by real time and
* quite accurately, This means the data captured by

the system has full traceability’ of drugs and
materials and can be used for analyses on

healthcare management, Complete data provide us

great opportunity to apalyze situation of healthcare
management, quality and safety without any
sampling methodologies to estimate original value.
That makes reliability of analyses higher. In
addition, complete data is especially useful for
patient safety researches, because complete survey
is necessary to estimate medical error and accident
rate.

3) Process Management: Structure of POAS .
data capturing is based ou process management of
each medical action. Process management structure
requires every medical workers capture data at
their point of action. Without capturing data on
completion of activities, medical workers can’t do
next activities on the medication process, It enables
POAS to acquire every result of medical action and
assure capturing complete data, .

4) Settings: Our experimental project was
enforced in Iwate Red Cross Blood Center and
Morioka Red Cross Hospital as Tablel, We created
the system for aufo - identification and data

* capturing from blood collection in the blood center

to administration in the hospital with POAS and
RFID. The system put time stamp with the data to

- f.gg_
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ensure rightoess of information and consistency of
process order in capturing data.

5) Single item management from production to
consumption with SGTIN: Serialized number was
put on RFID to distinct each blood product with

single item level. Serialization of blood products is

essential factor to distinguish one blood from
others uniquely. If a number was used for more
than two objectives, it makes difficult to confirm
an object uniquely. _

6) Certification System Jor safe blood transfusion
and electrical data capturing with RFEID: This
system was aimed fo confirm 5 rights of
transfusion at each point of transfusion. 5 Rights in

* blood transfusion is right patient, right blood, right

unit, right root and right time. Right blood in this
setting includes five additional components with
checking product ID. At the point of checking, this
system certified types of product including Blood
Red Cell, plasma and blood plate, blood type
appropriateness, completion of cross matching,
result of- cross matching and adverse event

information of products from same domor. In

concrete, system that is possible to verify

information of infected blood products founded -

just 2 minutes before in other hospitals. Table 1

shows comparison of verification component with -

other blood transfusion systems. Eitciting systems
had focused on Blood type' certification and some
systems. had tried to integrate transfusion system

with blood test laboratory system to check the -

results of cross matching at laboratory.

~ Experimental project-with the system describedv
above was implemented in Morioka Red Cross
Hospital and Iwate Red Cross Blood center. The
experimental period is from 30/07/2007 to
30/11/2007 for 4 month. Object departments in
Twate Red Cross Blood Center are department of
Testing, Preparation and Delivery. Objective

departments and wards in Moriocka Red Cross

Hospital are wards of digestive tract internal

medicine, General Medicine, Surgery and Testing -

Department. The number of biood products used in

these 3 @\ards is 75% of total usage in ail hospital.

Though the object wards are three, it is enough to
investigate feasibility of the system in these three

CJKM] 2011,Shenzhen,P.R.China,Oct.31-Nov.2.2011
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wards. We operated 377 blood products with RFID
during the term.

Tablel Comparison of Auto Idennﬁcatmn with Other

Systems |, -
Exiting PORS |1
Administration System ,
System .
Blood Type Certification Possible Possible
e %% | partalyPossivle | possie
Check Impossible .
Cross ﬁgg\si:"s o (Need additional Possible
g procedures)

Checking adverse event T
information by database OutofFocus .|  Possible
located outside haspitals

3. RESULTS

We analyzed. process of transfusion in Morioka
Red Cross Hospital and Iwate Red Cross Blood
Center to ideantification and track appropriately,
Transfusion Process could be divided into two

'~ major parts, blood center and hospital, based on the

place. In blood center, staffs in blood center collect
blood from donors and deliver it to department of
preparation. Department of preparation receive the

_ blood and test blood for screening whether the

blood is appropriate for blood products or not,
Department of preparation prepare the blood
passed screening for products and form products to
deliver to hospitals. At this time; blood is ready for
use for blood transfusion and wait for requests
from hospitals. '

' On the other side, in hospital physicians order
transfusion for patients and nurses receive the order
and request blood products to department of testing,
This order was made junction with blood defivered
from blood center and department of testing in
hospital operate cross matching. If the result of
cross matching' shows appropriateness for
transfusion, the blood delivers to the point of
transfusion. And in a ward or Operatmg room,
nurses or physwlans administer the blood to patient.-

- In this sequential process, there are movements of

places and many actors engage to this process to
operate transfusion. Figure 1 shows normal process
of blood transfusion in the hospital. This is not
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only case to be treated by transfusion system. We
analyzed transfision process in the hospital to find
every type of process to cover all case of
transfusion. Each process shaped info use case with
UML and there are 14 types of use case for
transfusion process.

These use cases can be classified with 4 major
categories; Ordinary, Cancellation, Warning and ex
post facto. In ordinary process, transfusion
operation with blood stocks and without ‘blood

stocks are regarded as different use case, because

interactions and movements on information and
products are different in each use case. Similarly,
in cancellation, the activities and information to be
interchanged are different based on the timing of
cancellation. Ex post facto means mformatlon was
entered after injection because they are used after
office hour and testing department was closed.

The important thing to achieved 5 rights
transfusion with IT is feasibility of the system and
information. In this system all certification was
- operated with just one data capturing by the point
of action. In verifying information, system refers
original data captured or entered at the point of
actions,

In this system, we can check completion of cross
matching without fail by progess’ management
technique. In designing system, we analyzed
process of medical activity and described as
nonreversible process that is a series of medlcal
activities.

We described all pattemns of blood transfusion
process by process analysis methods. In normal
transfusion process, flow of process from

physician’s order to administration goes thought.,
8

without hitch. However there are other patters
including emergency cancellgtion and rejection. of
“blood products. By describing all patterns of use
case, it is possible to construct the system can
handle all occasions without any exception. This
feature is especially important for traceability. Use
case 1 (Transfusion operation without stocks) is the
most common use case, because the blood center i is
located on next to the hospital and they don’t need
to have a lot of stocks. Use case 2 is usually the
most common case in hospmls Inuse case 1, three

 information and product
" transaction for identification to ensure 5 rights

actors including physwlan, technician, nurse and

‘staff in blood center operate the process At first,

phy31c1an makes a decision on transfusion and

. order transfusion. Nurse receives the order and

delivers the order to testing depar{ment Technician
starts preparation for transfusion by request to
blood center, because they don’t have a stock j in the
hospital. Technician receives blood products from
blood center, operates cross matching and delivers
it to ward or operation room. Nurse Operates the
transfusion.

Our System was created based on these analyses
on process of transﬁlsmn with use cases. Every
type of transfusion except use case 14 wasg target to
ensure fraceability of blood products. Figure 4
shows overview of our system. In hospital,

’ transfusion process was managed by Transﬁzslon

management server and Hospital information /
CPOE server. In blood center, transfusion process
was managed by public server and donor server. At

~ he each point of process, actors read RFID to

capture data on 6W1H and auto identification with
PDA and computer. Transfusion server connected
to public server in hospital through internet (VEN).

" This connection makes possible to manage whole

process from production to bedside.

The ID on RFID was rewritten after preparation.
Information to link donor ID to product ID was
securely managed inside blood center and blocked
physically and nobody could refer to this, server
from outside. The process of rewriting was also
under process management and the process can’t

" be processing without rewriting,

- By connecting hospital system to public server
in blood center through inferet, it is possible to
certify availability of blood products by original °
product databas¢ including adverse event
information in real time., When nurse identified
blood product at the point of care, PDA checked
adverse event information in blood ceater
database trough middle ware as well as patient
information. All

and right process was completed within 2 seconds.
If some infected blood were found at other
hospital and the information was putted in public
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- Server, right after the time PDA Wwarn usage of the
blood products prepared from same source. By
this System, nurses can check safety of
transfusion from the Various points of view by
just one réading REID with PDA within 2 seconds,
It is effective to improve patient safety and
operation of nursing works, .

We evaluated the System based on data captured
by this system. We proved that the system with the
RFID tag and SGTIN was able to manage the
pharmaceutical drugs at the single item level in real
time, and improve patient safety. For all 377 bicod
transfusions captured by this system, data was

- perfectly collected and thers is no inconsistency on
the data, For patient safety, it js very important that
the response of the information processing is quick
o operate the real system. We accessed the data
center in Nagoya City, central Japan, away at
900km from the hospital in Morioka City in the
Tohoku region, north-east Japan,. through_ the
Internet line, As a result, the processing time of the
System was within 0.4 seconds, and thought to be a
Tesponse enough by practical use also at each stage,
Mdreover, both access times were the response
within one second, ang it was thought enough
though the access from the wholesale enterprise in
Morioka City was an access to the data center in
Nagoy?. City that used the connection of the

Internet of g Vvery narrow band up to 402 kbps by )

Personal Handy-phone System. To evaluate data
captured by the system, we drew the datg as
ﬁaéeability graph. An example - of traceability
graph is Figure 2. Horizontal axis shows time flow
and vertical axis shows flow of blood products
- from production to consumption. There are two
. lines before delivery. Left line shows blood
 product flow in biood center.  Before delivery,
blood products don’t timed with any special
pétien'ts. Right line shows flow of transfusion order
by doctor. Followed by the order, a blood product
was matched with a transfusion order at the point
of delivery. From the point, Product ID is
associated with Patient ID. The advantage of
describing traceability graph is showing result of
data capturirig visually and easily, If data capturing
system worked correctly, data Capturing point {s

CIKMI 2011,.Sh enzhen P.R. Ching,Oct, 21-Nov. 2.2014

going right with progess progressions. If the Jine is
going left, there are Some problems on daty
capturing such as ex post data entry, delay of the
System and time lag among systems,

The result of describing 377 traceability shows -
the system gnsures  traceability for all blood
products  from production g ‘consumption,
Certification at each process was successfully done,
During the experimental period, there is no
accident and medjca] mistakes on blood transfusion,
At the level of the business load, in the entire work,
each person in charge is skilled in a new system
and we improved the operating effectiveness of the
person in charge more thay existing business. In
terms  of checking prescription  and mixing "
injection drugs, we have double check system now,
In near future, we can make up single check system
with RFID tag system for backup,

Moreover, we proved the expectation of the
effect of the medicine of the abandonment amount
reduction, and Confribution  also improved
Thanagement and the CO;  exhaust amount -
reduction of the medical institution, ,

As a result of the operation switch verification at’
the failure, we confirmed the operation switch was
able to be doge promptly, and there was no big
influence on the hospital work. We expect that
applicability of the RFID tagis able to have the
good effect of the batch reading in the business of

confirming a large amount of medicine,

4. DISCUSSION

We constructed system with internet and RFID to
manage whole Vpro'cesses. from production to
consumption of blood products to expand the
capability of certification System. and  epsure
traceability, Many previously published literatures

- bave been tried to construct certification system at

the point of care for blood transfusion or at blood
center to make right documentation of blood
j)roductsfor blood safety and management (-4,
Compare to thege systems, thig system has. several
advantages that other Systems don’t have. This
system ensures 5 rights of transfusion and Tight
process- and information with real time original’
information. By checking original data bage
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through middle ware at the point of care, ‘the
correctness of information for certification is
highly secured. This technique makes us possible
to check the original database to certify patient
information and blood -products with electrical
medical records and computerized order entry
system directly and find adverse events information
on blood products through internet.

We iried to evaluate improvement on blood
transfusion safety and traceability with this system.
The number of medical accidents and incidents on
blood transfusion from April to June 2007 (before
implementation of the system) is zero and the
- number of them during experimental period is also
zero. This information didn’t provide us evidence
of improvement on safety based on number of
accidents. These data about number of accidents
were based on voluniary reports by medical
workers. Therefore, it is impossible to find any
accidents if they don’t report medical accidents.
However, administration systems have possibility
to provide - new opportunity to evaluate and
- measure level of safety. Waming logs by reading
wrong patients and blood products RFID means
that there is a possibility that the administration for
the patient would be accident or incident without
administration system. The data captured by the
administration system has a potential to measure
the level of safety and comparison of the data
between before and after  implementing
interventions for patient safety is our next.target for
researches. ‘ _

Costs including work burdens of medical workers
are sometimes the highest obstacle to introduce
health 1T system ©19, It is useful to investigate
feasibility of the system by evaluating change of
time to finish each activity ¥"'®). We investigated
time to finish each activity by collecting dafa
observationally and computed average length of
time from around 10 observationally data of each
activity. We compared length of fime to finish each
activity between using this RFID based
administration’ system and using paper based
coramunication and documentation. We chose six

. activities for comparison and six activities are

blood receiving, decussation testing and stock

taking in the blood center and delivering to wards,
certification before administration and recording
administration in the hospital.

For all 6. activities, the time to finish each work
with RFID is shorter than with paper based system.
Works of nurses and technicians would be also
effective as well as safer by introducing RFID

~ based ftraceability system. Especially time for

administration of transfusion is decreasing.. This
systern has a possibilify to improve productivity of
transfusion process as well as transfission safety.
Another way for identification and data
capturing used widely is barcode technology. RFID
is superior to traditional barcode technology in

" numerous ways >8], RFID does not require line-

of-sight, allows simultaneous read of multiple tags,
is able to store more information on the chip, cab
include sensors for condition monitoring such as
timé¢ and temperature, and enables automatic

- identification and data capture ), In addition to

these operative advantages, RFID enable rewriting
information and it is significantly important to
construct a solution for privacy data protection and
future extensions. '

We investigated and focvsed improvement of
transﬁasion,safe& with auto identification and data
capturing system. In addition to these advantages, it
also has possibility to provide significant advantages
on hospiial management and regional health system
management. The ways to storage blood products
were strictly regulated, because quality of blood
products is easy to change with affects from outside.
Red blood cell products must be stored inside

refiigerators having a fimction to record temperature

and blood platelet must be inside storage with
vibration system. They require strict methods to
store and blood products delivered once were
regarded as consumption and sOmetimes wasted.

"Blood products are scarce and valuable resource

from human blood, and waste of blood products
might canse safety and management problems in
hospitals and regiopal  Thealthcare system.
Traceability data can contribute to solve these issues
by visualizing data of distributed blood products.
That would enhance effective use of blood products
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by commecting hospitals to blood center and among

‘ hospitals.

5. CONCLUSION

In this study, we focused on identification and data

‘capturing for patient safety. Coapturing data and
alibi management of materials including blood
products leads to effective use of resources as well
as improve patient safety as mentioned above, We
can certificate each medication and capture those
data at the same time, contribute to patient safety
and improve health care delivery. To be a trusted
system, the systems have to use right mformatmn
and * consider securities of people. Trusted IT
. System can contribute to patient safety, effective
use of blood products, reducing waste that might be
essential factors for trusted health care systern,
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