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* KEYWORDS SR Summary A pilot wehb-based database was created to facilitate epidemio-

- Outbreak; [0 logical investigation of nosocomial outbreaks. The database provides highly
Investigation; © structured abstracts in a case study format to serve as a guide for
. Epidemiology;

investigations. Problems encountered in abstracting over 330 published
reports included missing information and classification of study methods.
The database offers a new way to review outbreaks, for example, in terms of
their impact measured by various combinations of database fields, such as
the number of cases, attack rate, pathogens, service/ward and mode of
transmission. Feedback from users of the database suggests its usefulness.
Creation of a large web-based database seems to be both desirable and

" Internet; Database "~ -

feasible.
© 2004 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.

Introduction commercially available database' containing sum-

maries of > 3000 reports on outbreaks. Although

A literature search plays an important role when  these databases help to pinpoint articles of inter-
initial investigations have failed to identify the  st, obtaining the articles is difficult for hospitals
source of an outbreak. Only a few relevant  With limited resources.
databases are available for reference searches. To address this issue, we have developed a pilot
One is PubMed, a web-based database offering  Outbreak database that provides highly structured
references and abstracts. The other is a  abstracts with detailed investigation procedures
and control strategies. The purpose of this study
was to examine the feasibility of a large-scale
* Corresponding author. Tel./fax: +81-6-6879-2541. database and to identify problems associated with
E-mail address: makimoto@sahs.med.osaka-u.ac.jp the development of such a database.

0195-6701/5 - see front matter © 2004 The Hospital Infection Society. Published by Elsevier Ltd. All rights reserved.
doi:10.1016/].jhin.2004.07.005
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Methods

Medline is a major source of articles on epidemio-
logical investigations of nosocomial infection out-
breaks. Articles written in English were selected
according to the following keywords: nosocomial,
hospital, infection, outbreak and epidemic.
Abstracts were used to find relevant outbreak
investigations. Articles that dealt exclusively with
molecular epidemiology were excluded.

A standardized data entry spreadsheet was
developed. This comprised four categories with 22
fields: (1) information regarding publication; (2)

Tablel -

Categones and ﬁeld deﬁnmons for the database

descriptions of outbreaks; (3} methods; and (4)
results and discussion/control strategies. Table |
displays the fields and their definitions.

Web-based database

A homepage was created for a web-based
database search. The homepage presents study
background, instructions for use, and search
menus. Search capability features include: (1)
pathogens; (2) infection sites; (3) modes of trans-
mission; {4) types of investigation; and (5) ward/
service. The URL for the outbreak investigation

: ¥ Categones

.:'Contentsldeﬁmtmns T

“:Journal tnformation :

Descnptlon of

Duration of autbreak
Dates of investigation

mode of transmission
Infection sites/speci-

= Ne. tnfectedlattack :
rate : ..
No.. of deaths/ case

Contral deﬁmtron/ ’
. selection - s

; Pathogens: identiﬁed.as::fa ¢élzs'e:af _ou:tbre:ak e

...Name of the hospltal and afﬁlaat:on (umverslty hospltal
community hospital, etc.) .- .
= NICU, ICU, transplant, surglcal mternal etc '

- Basic epldemrologlcal investigation: mvesngatton of cases only
| (case report, case series, etc.}. Major epidemiological investi- ,
- gation; case-contral, matched or unmatched case deﬁmtlon and‘
“control definition; cohort .5
-Airborne, droplet, contact, foodborne, waterbome carner,
.contamination, pseudo-epidemic; other {specify) - fe
g.lnfect:on sites: surgical-site infect:ons/surglcal wound mfec- -
“tions; bloodsteam lnfecuons bacteraemia; pneumenia/venti- " -
lator- assoc:ated pneumoma, unnary tract mfectlons other '
- (specify) . : L
++ Specimen obtamed blood nne, sputum tracheal asplrate,
. i stool, other (spec1fy) e :
'Attack rate number of 1nfected/number of exposed

:Case fatallty rate number of deaths/ number of |nfected
.3 Deﬁmte and probable case prov1510nal and conﬁrmed case. e
) For case control study

o Identlﬁcatlon and descnptton of the outbreak case ﬁndtng

R Investlgat:on pro-
. cedure - 7 methods, and details of investigation methods
: Tt Results . Results of investigation and/or major findings
Results/discussion . Discussions/control -~ Implications of the findings and outbreak control strategies
< T ewa iUl strategies S R I '

“NICU, neonatal intensive care unit; ICU, intensive care unit.

? Classification based on Dixon RE. In: Bennett JV Brackman PS, editors. Hosprtal infectrons, 3rd ed. Boston: thtle Brown and

. Company, 1992 p- 109-133.
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database search is: http://www.health-db.net/
infection/index.asp

Results

The Medline search yielded > 600 articles published
between 1970 and 2000, 330 of which dealt with
epidemiological investigations and were
abstracted. Only a small number covered all the
fields specified for the database. A few outbreaks
due to non-infectious origin were included, such as
acute onset of diminished vision and hearing in
dialysis patients,? as were pseudo-outbreaks.

Information regarding facilities

Most reports were from the USA {49%), followed by
the UK (14%) and European countries such as
Ireland, France and the Netherlands. Countries
where English is the first language accounted for
72% of the reparts. Most articles included the name
of the facility, but only one-third of articles
mentioned the number of hospital beds. The mean
number of beds was 638 (range 3-3500), with a
median of 510. Four articles reported outbreaks
involving multiple facilities,

Descriptions of outbreaks

Case definition

With the exception of case-control studies, most
articles did not include a case definition. The other
exception was investigations of Legionella pneu-
mophila outbreaks, which tended to have detailed
case definitions because of the difficulties of
differential diagnosis. These investigations classi-
fied cases into either definite or probable cases.**
Only one study presented both a provisional and a
confirmed case definition (an investigation of a
scalded skin syndrome outbreak).®

Number of cases, attack rates, number of
deaths, and case fatality rates

The smallest number of cases reported was one®’
and the largest was 635.% The single case involved
Legionella pneumophila which was isolated from a
patient and an ice machine.® The largest outbreak
was caused by a Norwalk-like virus that primarily
affected healthcare workers in a tertiary-care
centre in Toronto, Canada.? Some articles reported
the number of deaths and whether deaths were
related to the outbreak.?

Study methods

It was difficult to distinguish between basic and
major epidemiological studies. Some reports indi-
cated the extensiveness of the investigation
although they did not use the case-control
approach.'™'" Thus, the differentiation of basic
and major epidemiological investigation was
omitted, and only the classification of studies into
case-control and cohort studies was entered into
the database.

Results and discussions/control
strategies

Most of the articles gave detailed information on
the process of investigation and effectiveness of
control and prevention strategies. Several articles
reflected the increasing complexity of investi-
gations in recent years due to reduced length of
stay and increased intrahospital, interhospital and
international transfers.

Setting up a homepage

A homepage was created for the database search.
Figure 1 shows one of the abstracted data sets. This
homepage was submitted to a few list servers
including the Hospital Infection Society and the
Society for Epidemiologic Research.

Discussion

This database was.developed to aid epidemiological
investigations by providing instructions in a struc-
tured case study format. Database search output
presents essential information such that even
novice investigators can initiate investigations
before they familiarize themselves with the litera-
ture. If a similar outhreak is found in the database,
it shows how to detect cases and the variables that
need to be examined in order to identify common
exposures. The database is especially useful for
planning case-control studies because it provides
case definitions and information on the difficult
topic of control selection.

The other feature of the database is provision of
indicators used to measure the impact of out-
breaks, i.e. number of cases, attack rates, number
of deaths, and case fatality rates. These are often
missing from reports. Our database offers flexible
ways to review the literature in various combi-
nations of infection site, mode of transmission, size
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of the facility, and/or type of services. We hope
that it will help to establish a standardized
reporting format for outbreak investigations, lead-
ing to improvements in the quality of reports.

The inclusion of pseudo-outbreaks was thought
to be helpful for differentiating pseudo- from real
outbreaks, and for learning how to examine the
former. This could help to identify problems with
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quality control in laboratories and with specimen -

handling.

Our database focuses on epidemiological
methods, so reports dealing exclusively with mol-
ecular epidemiology were excluded. Although
molecular epidemiology has made great advances
in identifying outbreak pathogens, epidemiological
investigations remain essential to determine the
mode of transmission and to identify prevention
strategies.

Qur compilation of outbreak reports is limited to
journals published in English., We are planning to
translate the database for non-English-speaking
health workers (such as many of those in Japan).
The database could also be integrated into a
training programme for infection control staff.

Cne suggestion we received was to create a
central depository like the Cochrane Library to
report investigations. If international collaboration
could be attained, expansion of the database would
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prrassive 2gants (p= 0.03), B)the- - -

Search output screen for case-control study.

be easier, although abstracting articles is highly
labour intensive. Most of the feedback we received
indicated that the database was useful for infection
control professionals, even those with easy access
to a good library, because our information was
considered to be well organized and concise.
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Abstract: As the service menu of the Web site for a hospital infection prevention network, we had
prepared the support system with original search engine for hospital infection. Reliable Web sites
have many pages and documents. Also, the compositions are complicated and difficult to get the
desired information directly. While many general search sites with keyword search engine collect
too many information, it takes time to check the reliability of information, In our system, we can
reach to the Web page with specialized and reliable information easily.
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Abstract

Responding to the recommendation made by the
council comprised of well-informed independent
personalities for safeguards against nosocomial infection,
the Project For Creating The Network Model Intended To
Provide Community Support For Safeguards Against
Nosocomial Infection (hereinafter called Model Project)
was launched, as a part of the fiscal year 2003 Health,
Labor and Welfare Ministry 5 Special Research Project.
This project is to be carried out as a 3-year Health, Labor
and Welfare Ministry s group research from the fiscal year
2004, with the intention to roll it out as a nationwide
project from the fiscal year 2007, This means that the
assignment of contacts in local governments and
information gathering of nosocomial infection cases via
the Internet are to be the prime tasks and need to be
complete urgently.  For this reason, such system is
designed, installed, and experimentally operated.
Additionally, 2 systems are developed to provide
information as services of this project.

1. Introduction

Being acknowledged socially through recent outbreaks
of SARS and bird flue, the globalized flow of people and
products as well as diversified epidemic outbreak patterns
raise concerns about epidemic outbreaks of emerging and
reemerging infectious diseases.

The New Infection Prevention Law enforced in 1999
expedites the reform of anti-infection programs in medical
care facilities.  For safeguards against nosocomial
infection, information should be always complied not only
from information of a medical care facility, but also from
related neighboring-area information and wide-area
information..

2. Overview of the system in Model Project

As shown in Figure 1, in this project, respective
nosocomial infection prevention consultation contacts of
local governments participating in Mode! Project and
International Medical Center of Japan are connected
online, so that the nosocomial infection cases reported to
consultation contacts of the respective local governments
can be gathered and the information such as
countermeasures and precautions can be provided.

Local governments of 8 prefectures join Model Project
when the project is launched.

Evidence based information
with case report
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Figure 1. The Community Support network against
nosocomial infection

3. System designed in Model Project
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For developing a network, studies are carried out to
specify the information, which should be gathered and the
method to gather such information. Thus, a system is
constructed so that the content described in Figure 1 is
sent to the center, using the reporting system. Privacy
incentive information including patient information and
information which may specify an institution is
accumulated as a local database in a dedicated terminal in
each consultation contact, while epidemiological
information which does not specify individuals is
compressed and encoded for sharing such data with the
center via the Internet.  Additionally, computers on
respective regional networks have key devices installed to
specify not only users but also devices.

4. Design a local database

The dedicated local data base software with a data
transmission function is provided in CD-ROM with the
user manual to install them on the computers which are set
up at consultation contacts at respective local
governments. Figure 3 is one the local database interfaces.
The major functions of this software are the input
interface and the accumulated data searching function
which comply with the consultation anecdotal report Form,
the printing function which complies for the purpose of
reporting as public information, and the function to send
the information to the center. On-line help is used to
upgrade this software and provide information from the
center,
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Figure 2. The interface of local database.

5. Project for FY 2004 -Services to provide
information

5-1 Nosocomial infection anecdotal research paper
summaties database (English and Japanese)

in Japan, few reports are made about nosocormial
infection cases. However, in overseas, nosocomial
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infection cases are reperted in the form of research papers.
We have been working on another project to extract case-
reporting research papers and summarize them to create a
database. As the purpose of this project is in line with the
purpose of the information provision of Model Project, we
decide to dispense our database.
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5-2 Development of the search engine specially
designed to search nosocomial infection web sites

It would take much time to gather many cases and
make new findings. In addition to information gathering,
this project also aims to provide information.

The Internet acquires importance more and more as a
tool to gather information. Nevertheless, a trustworthy
and substantial web site tends to have complicated
configuration, and provides poor direct access to the
desired information. When a general-purpose search
engine is used, it frequently takes time to verify if the hit
information is reliable (if such information is an officially
agreed opinion, knowledge, or a personal view). For
those reasons, currently, a search system which provides
easy access to reliable, and specialized web pages is being
developed.

The search engine of the system is as follows. Several
trustworthy web sites are registered, and texts and URL of
the corresponding pages and linked web pages are
obtained to create nosocomial infection knowledge corpus.
Using a medical term lexicon, constituent words are fixed
to create indexed files for search. The search engine uses
those indexed files to extract the file which includes a
query and present it as a web page. It automatically and
cyclically runs to continuously update with the newest
information.
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Figure 4. The outline of special search engine for
nosocomial infection

6. Network security

As the project is premised on the network database via
Internet, attention is paid to the following points in
designing the system.

The enacted, Unauthorized Access Prevention Law
requires that a data administrator should sufficiently
safeguard the data against unauthorized access when
unauthorized access to the handled data is judged to be
crime. In many cases, the information handled in the
fields of medicine and medical care derives from patient
personal information, and turns out to be highly
confidential personal information. Therefore, protection
of privacy needs to be considered even in the stage when a
network system is designed, instead of relying on the
actions executed by The Act for Protection of Computer
Processed Personal Data held by Administrative Organs.
For that purpose, network policy should be formulated for
the system.

Network security against information leakage should
not only exclude viruses and worms but also clear away
the problems of pretenders and interception, As the
precautions against pretenders, the system developed this
time employs the techniques including machine
identification, user authentication, and encryption. In
addition, no data are stored in the device which is directly
connected to the Internet, only a service server can get
access to the data server, and the information for data
browsing is processed once, so that an individual cannot
be specified.

Nevertheless, the problem is the handling of the
information which is not processed and may have a clue to
specifying an individual (the information written in free
text which is sent from each local government).
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A problem arises when such information is described
carelessly, and if somebody who continuously intercepts
the communication pathways, deciphers codes and makes
the fuss about information exchange. However, when
such case is considered, it never ends. Rather, computer
security should be determined considering the balance
among the impact of information leakage, the installation
cost, and the benefits brought by the system, instead of
securing the systemn excessively.

Therefore, as the countermeasures against interception,
the guidelines for using this network system are developed.

7. Conclusion

As a part of medical risk control, safeguards against
nosocomial infection acquire more importance, and many
manuals are developed in compliance with the CDC
guidelines. However, many of them are like schoolbooks,
and it is pointed out that they require a workplace to make
additional decisions, and have inadequate instructions. For
safeguards against nosocomial infection, “definition of
infection” should be directly associated with a
countermeasure, “what needs to be done in what case”.
Nevertheless, it is also pointed out that those manuals do
not always clearly define it. To prevent nosocomial
infection, in addition to manuals, it may be essentially
necessary to use knowledge in choosing a solution on the
basis of cases.

In Japan, nosocomial infection reporting is not
systematized, and nosocomial infection comes to the
surface when it is picked up by the press. A reporting
system becomes necessary to handle nosocomial infection
cases for finding causes, not for punishing medical
malpractice.

It is obvious that safeguards against nosocomial
infection are the important facility control item not only
for medical care facilities but also for welfare facilities,
which are not the scene of medical care, such as a geriatric
health care facility for the elderly and a special nursing
home for the elderly. The anti-infection countermeasures
and programs acquired at medical care facilities are
definitely useful at welfare faciiities. Due to the
circumstances peculiar with geriatric health care facilities
for the elderly, the necessity arises for the special manual
for nosocomial infection safeguards.



