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o ~ ABSTRACT

L

In response to a rapidly increastng‘workload. man}
hospital laboratories have turned to automated test methods,
and to computer-assisted test requesting and reporting, in
order to”proVide more aecurate and efficieht service.

However , bp until now, attempts to computerize the clinicei
microbiology laboratory have'been slowed by the lack of test
automation and’the greater diversity of results, as compared

1

to biochemistry and hematology.

AN

~'In this thesis, various computerized microbiology

information systems that have been"described in literature

are summarized and reviewed. Both the benefits and

disadvantages of computer information systems for the.

microbiology laboratory are discussed 5n detail. ‘A proposal

" is then made for the development of a computerized

information system wh1ch is to be 1mp1emented at the
M1crobﬁ'5\logy Department of the Un1ver51ty of Alberta

Hospital' in Edmonton, Alberta. This proposal contawns all

- the functional requirements of the Microbiology Department

and is to be used as a basis from which further system
design and development are to follow. Finally, some areas

are presented for future enhancement to the proposed system

Suggestlons and cautions are also made to future

microbiology computer system developers.

iv
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i

A THE ROLE OF THE COMPUTER IN CLINICAL MICROBIOLOGY

During the last decade or so, most clinical '
~microbiology laboratories have exper ienced a‘dramatic
increase in the demand for rnutine and special
investigations. Consequent iy, the massive‘volume of work]oad
has given rise to many problems, mainly . in the organization
ofdnorkflow within the laboratory, the generation and
distribution of patient reports to doctors, the clerjcal
aspects of filing and retrieval of patient test results, and
finailygin the review and evaluation of-the large amount- of
patient data. —

The computer, because of its abilities to process and
store s large number .of records, to carry out repetitious
calculations at a very high speed, and aiso to make logical
decisions based upon a set of pre-defined parameters,
appéars to be the ideal solution to these problems. Together
with the recent advancement in computer technology,jwhich
has“reduced‘dramaticaliy the cost of.compUter.hardwﬁre, more
and more clinical microbioloéiyiabdratories'have begun to
take advantage of this technoioriv by either installing
commercial ’turn-keY’ sy$tems or developing their own
customized systems.'v

Howéver, the application ofrtﬂb computer to rodtine
-diagnOStic,Service in clinical microbiology has so far béen

1imited in comparison to other laboratory disciplines such



2

as che;;;:;g and hematology. This is mainly due to the

highly automated routines and the‘pumeric nature of the
results in these areas, which are well-suited for

computerization. In contrast, the lack of automation, and
L) -

complexity in the routine determinations and reporting of
microbiology risults have presented greater difficulties and
phal;enges in the deve1opment of adequ?te programs. A |
Early atfempts to computerize clinical microbiology
laboratories were reported by Whitby (1872), Spraberry
(1969), and a few others (Harvey 1970, Alexander 1970). A1l
of.the systems described.were batch-oriented systems that
Jsed either punched-cards or paper-tape (the only methods
that were available at that time). Besidgs generating
patient reporté, th;se sysfems weré also‘able to produce
some workload census, and limited statisticaf repofts such
as the anfibiotic susceptibility profiles. There were also
other systems described that centred on either infection:
control surveillance or antibiotic suscéptibility profile
monitoring (0'Brien 1969, Reed 1970, Schneierson 1967,

Steinhauer 1967). Despite their cumbersome methods of data

collection and entry, they were claimed to be adequate for

“the intended purposes. -

~ As the state of the’computer technology became more

advanced, newer systems using mark-sense cards (Lupovitch

~1979, Lau 1979, Ayliffe 1973), optical mark reader documents

(Andrews 1974, Bergqvisf 1975, Williams 1978), and on-line.
cathOde-ray—tybe (CRT) terminals (Brun 1979, Kobernick 1979,
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Lo 1976, dJorgensen 1978) were developed and described in

literature. These systems offer additional features -

. cumulative patient reports, administrative reports, overdue

report‘summaries, and control routines for error checking.
Most important -of all, the emergence of these on-line
systemé has allowed pafient data to be accessible '
immediately tHus eliminating many of the problems associated
with résult retrieval.

Clearfy, there are many potential computer applications

-that can serve the microbiology laboratory. These are best

summarized by Kunz' to be as follows:

1. Classification and identification of
micro-organisms isolated from clinical sources.

2. Assistance in fiscal and other administrative
housekeeping operations of the laboratory. -

3. Reporting of laboratory results to patients’
hospital records. .

4. Detection of errors and control of qdality of
performance and of similar technological
activities. .

5. Analysis of antibiotic susceptibility test
results and of similar data.

6. Assistance in epidemiological studies and
control of nosocomial infections.

7. Teaching, retraining and testing of personnel.

Unfoétunately, up till now, the magnitude of change in
clinical micrébiology has not been as drastic as in most
other laboratory disciplinds. At preéent,'there still isn't

‘

a single system documented that is capable of performing all

e e e v . —m- .. -,—_———— -

' Quoted from page 170 of ’Computerization in microbiology’
hw(ﬂmmn Pathology vol.7, no.2, pg.169-175, March. 1978,

om a .
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of the desired functions mentioned by Kunz. However, with

the continuing dedicated éfforts of microbiologists and

computing experts working togethef; it:is probable that such

systems will eventually be achieved. The role of the

computer in clinical microbiology will undoubtedly continue

to be the centre of great attention for the years to come.

B. THE UNIQUENESS OF MICROBIOLOGY REPORTS

The microbiology laboratory differs from most other
1aboratory disciplines in the nature of’the tests that are
performed and the types of results that‘are produced. For

example, in clinical chemistry, the workflow pattern is

- mostly parallel, that is, several tests are usually carried

out at the same time on the same specimen with one or more

‘instruments, and the results that are generated are always

~—

_nhumeric. Whereas, in microbiology, the xgrk flow is always

aequential starting with recording the appearance of the
specimen, cultur1ng the specimen and then isolation of the
Organiéms, and per formance pf»various‘identification nd
antibiotic susceptibility tests, betc Also, the resulz
are generated are mainly descr1pt1ve rather than
quant1tat1ve These differences are summar1zed in f1gure 1.
Other major dvfferences 1nc|ude the format and the
frequency of production of patient reports. In contrast to
Egs>s1ng1e quantitative numeric result that appears on a
chemistry report, a typical m1crob1o]ogy report usually

conta1ns a description of the appearance on direct

s that
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CHEMISTRY HEMATOLOGY MICROBIOLOGY
........ .L‘__-..-_-___---_----_--.._..-.._-_--_________..-_..--___
WORKF LOW parallel sequential  sequential
& parallel
TYPE OF numbers words and words'
RESULTS 7 numbers

___..-___—----__—_-..-_.._..__-_.—.._~-—-~_-~-_..._~—--.-____..--_..-

Figure 1. Fundamental differences between laboratories are
listed here.-Quoted from page 140 of 'Some methods used for
evaluation of laboratory computer systems at Charing Cross
Hospital’ by T.J.R. Benson in "Computing in clinical
laboratories’ edited by F. Siemaszko 1978. By Pitman Medical
Publishing Co. Ltd. _
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" limited value, because it is more important for the

microscopic examination, one or more organism names with the
corresponding antibiotic susceptibility'profiles, and
occasionally one or more comments.)}lso, instead of the
proceeding from a ’pendihg’ status to obtaining and
reporting the final result in a one-step process. as in
chemistry, the reportipg of miorobiclogy results is further
complicated by the fact that there is usually a preliminary
reporf which is later followed oy one or more interim
reports as more information is collected from the tests
peréormed in order to identify the organismsi This process
may continue for a period of time before the final report
can be issued. This lag can vary-from a few days to a few
weeks or even longer depending on the type of culture
requested.

In addition, a sinéle microbiology report has only a
physician to compare the report with previous reports in
order to monitor any change® in the patient’s clinical
condition. This is espeoiafly important, for example, in the
management of cystic fibrosis patients whera the respiratory
microbial flora require constant monitoring. '

Fina11y,€4t should also be mentioned thaf one of the
additional roles of the microbiology laboratory is to
monitor closely the pathogens that are isolated in the
hospital so as to detect any shifts in their antibiotic
suscept{bility patterns. Any unospal prevalenoe of an

organism in some area of the hoépital may be of
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epidemiological significance, and must be detected promptly
so the physicians can_be notified and appropriate control
measures taken. — |

Therefore, when assessing or designing a computerized
informatioqxsystem for the clinical microbiology laboratory,
one must take 'into consideration: the no: numeric nature of
the results, the variations in the gest period, the need tov
update Eesults and fo-produce cumulative reports, and the
need to produce various statistical analyses. \ |

. B
C. PREVIEW _ ér_

The puhposé of this report is to review V;;{SPS aspects
of the computerized micqobiology‘information systems that
are avaiiable, and to propose an ideal gomputerized
information system that is to be deve loped and implemented
in the microbiology department of a large univeﬁsity
‘teaching hosp(ital centre. | ' a

Paft Il df this report descfibes some of the
characteristics of various computerized informatﬁon sys{ems.
These include a review on the system organizations, input
modes, data processing, and the range of ‘reports that can be
geqerated from such ;;stems.

Part I1l is a desébfption and evaluation of a
microbiology reporting system that is part of the Medlab

laboratory computer system currently used at the Royal

& Alexandra Hospital in Edmonton. The evaluation includes an

. introduction and a brief review of the design, data

7
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discussed.

. , . -
progcessing, and various outputs of the sgaﬁem.«Also_included
are a discussion of some of the problems,associated with the
. _ : -
system, aqg the suggested remedies for these problems.
Part IV outlines some of the cost-effectiveness issdes

associated with computerized microbiblogy information
systems.‘Varjous'adyantages and disadvantages of

computerization”as expressed by. various #&ithors who have had

-experience ih\Lhis area are also presented briefly in order

to gain some perspectives on the impact of computerization
in patient care, as well as ih‘the organizattondand the
operation of the clinical mipropiddogy.laboratory.

“Part . s a proposal for a oomputerized information
system to be approved and developed for the MlcFSEToﬁogy
Department at the Un1vérs1ty of Alberta Hosp1tal in
Edmonton. The proposal 1ncludes d brief summary of the
problems within the ex1st1ng manua 1 report1ng system in the
department, and the system requ1rements, or. funct1ona1
specifications, that are required for the des1gn and
development of the proposed system and the various
anticipated impacts it will have 1n the aréa of patlent ‘care
and the orgahrzatlon of the departmént following |
computerization. Some prov1s1ons for future expansion of the
proposed system are also included. - S

Finally, in Part VI some general aspects of oomputer‘

1nformat1on systems for the m1crob1ology 1aborato?y are
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I1. GENERAL FEATURES OF COMPUTERIZED INFORMATION SYSTEMS
. , . _ _
‘A. TYPES OF SYSTEES _
A variety of computerized microbiology information

systems have been described in thé 1iteratbre. In general,

~one can’categorize them in several 'ways, either according to

.used to answer any patient inquiries received in the
i . . I . : . i .o

the mode of usage, the nafureJQf the software, or the type
of hardware involved. These 4re briefly summarized as
follows: ‘
Batch. versus On-line Systems ‘
Most of the eaf]ier'systems that have been descr ibed
are batch-oriented éystems that use eithér.punChed cards
and/or paper-tape. as their mode of input. The data ‘
processing equipment used is usually rented through ;ome'
commercial cqmputingvservice bureaus located outside the
hospitals. Examples of these sysféms-ihclude the ones,
desc ‘bed by Whitby (1970),vSpraberry (1963), and Harvey
1872), In these systems; results ane'u§ua11y first recorded
on worksheets, which are théh coded and keypunched onto the
punéﬁ-bards and/or baper-tape. These cards ahd/or paper - tape

are then collected and processed Hnbbatches tﬁroﬂgh'the

{,card/tape readérs two or three times daily. The output,

i which usua}ly'é;hsists of the patient reports, error

. a8 . . .
listings, and results summaries, etc., would then be

K returned to the laborafory; 1éter the same day, fbr

correction and verification. The result summaries .are mainly ]

>

W4
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laboratory Permanent’ storage of these records varies from
simply retaining the punched cards &Mgrmeulen 1872) to

transcribing the data onto magnetic tapes (Spraberry 1969) .

As the state of the computer technology continues to
“evolve and the cost of computer hardware decreases, many

hospitals are turning to in-house computer equipment and to
on-line systems where constant dialogue between the user and
the computer is p0551b1e through the use of CRT’s or on- 11ne
card/document scanners, etc. (Brun 197% dorgensen 1978,

" -Kunz 1876). Although in most cases results are still.
recorded on worksheets and coded before they.are entered
most errors can now be detected and corrected 1mmed1ately

"upon entry Most important of all, pat1ent records can now
be stored on-line Ffor the duration of the patlent s hosp1ta1
stay. This permits instant report retr1eva] via on-1tne.
terminals. 1

t Turn-key versUvanfhouse Systems _

In recent years there are an 1ncre;s1ng number and
variety of so called ’turn key laboratory computer systems_
that are of fered by commerc1al computer vendors Examples

1nc]ude the Pathlab 1700 series Iaboratory system from

from Lambda B1osystem Inc., and the LDM- 8200 series
laboratory data management system from Technicon T & T

o Corporat1onr etc. These are all ded1cated on-line laboratory
computer systems that cons1st of both the necessary hardware

and sof tware. The software components usually include

i : . 10

Medlab Co., the LIS-100 series laboratory information system

A e LAl i (A ke s . -
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various packaged programs for cl1n1cal chemistry,
hematology, blood bank, and microbiology, etc., that can be
optional and may be purchased separately.

In general these commercial ' turn-key’ systems are
galnlng popular1ty, especially in areas such as cl1n1cal
chemistry and hematology, because in most cases they are
well-developed for these areas and can be implemented qu1te
eas1ly However, most of the m1crob1ology packages usually
represent a nov1ce attempt and have not been too successful
in fulfilling the requ1rements of the clinical microbiology
laboratories.

A few in-houSe, on-line microbiology systems have also

been described in recent literature. These are systems that

~have been designed especiallyzffor the particular laboratory

involved and are usually developed either by the computing
seryice departmemt,withln the hospital or-contracted through-
commercial consulting firms. lhe main advantage of these e
s@stems is that they have been claimed to be able to meet
the partd ar 1 boratory’s needs. Examples of these"systems
include t 3 ones described by Kunz ;1976 Lupovitch (1979),
and dorgensen (1978). However, in moé& cases the development
requires tremendous ePforts and committment on the part of
the laboratory staff, and in-addition are l1m1ted only to
those that are adventurous and.have adequate resources’ such
as the much-needed computer expert1se and suff1c1ent_

funding. . | S
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Mini-computer vs Large Central Computer Systems | _m . ;{
One ean also distinguish laboratory computer systems on .
the basis of the type of hardware 1nvo]ved Nowadays, many
of the systems descr1bed use m1n1-computers that are
dedicated to the process1ng of laboratory 1qformat1on‘on]y.
Most.of these systems are ’turn-Key’ 1abohatory systems
supplied by commercial vendoas..
. Another approach is to have a'large»centra] computer
‘within the hospital that can be shared among many
departments. The main charaeteristjc of the-microbio]oéy
sub-system in this'type.of setup is tmat it can interact
f"*wgiheCtly with the eentralAcomputer'withbut any,inteffaces
that are required with mini-eomputers Usually these central
computer systems are to be expanded to become: central1zed o
hospital information systems. Examples of th1s “type of, J
system include the microbiology sub- systems at the Hop1tal
Card1olog1que in France described by Brun (1979) and at the
~ Bexas County Hospital District in Ch1cago described by .

Jorgensen (1978).

- B. SYSTEMS OVERVIE
Most of the sgstems described have"explicit-purposes'
and we]l-defined functions. Most common 1y these include the
' fo]léwing: . )
1. Test requesting and printing adhesive ID-labels.
2. Accept1ng test resglts

3. Ass1st1ng in the ver1f1cat1on of test. results to ensure
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~ their accuracy.

4. Printing patient reports for doctors.

5. Printing statistical reports for departmentjheads and
.administrative staff. |
Desbite the fact that there are many types of systems

available, they are similar in that most of the possjb]e

microbiology results to be reported are stored in some form"

of pre-defined data files, or reference tables. These

of the organism

include the files that store
, and comments used in -
reporting; and files that stor st of the specimen types
and body sites. Each of these pre fined result phrases is
usua]lyAreferenced by a unique code, which can bevnumeric,

alphabetic, alphahumeric, or mnemonic in nature.

>

Most important of all, there i§ always a Tecord for

each patient in the system for storing all the test data for

each patient. In the earlier systems, a separate pat1ent

record is usually created each time d test is requested and

there is no ]1nkage be tween these records for the same :
pat1ent In more soph1st1cated systems there is usually a
master record set up. for each pat1ent -This record wauld

conta1n all the demograph1c data on the patlent and is

1dent1f1ed by a un1que hospital ID number. Each test that is

requested would result in the automat1c creat1on of a un1que

test record wh1ch is-linked by some means to the master
record. These test records usually conta1n the codes of the

results that -are entered ‘Most patient records are usually

37 R N R
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,reta1ned on-line for a period of time for lnstant retr1eval

after wh1ch they would be purged onto some form of storage

medium, such as magnetic tapes ffr permanent storage.

C. MODES OF DATA INPUT o

“The following sections serve to outijne some of the

~data entry techniques that are available and describe ///,fn\\\\
briefly the charactehistics, operations, advantages and ;

—

disadvantages of each technique. ' - , .
Punch-cards & Papeh-tape | | | |
o Some of the ear]iest techniqUes used data transcribed
into codes and Keypunched onto punch-cards and/or paper-tape
wh1ch would. then serve ‘as the 1nput to the computer Data
1nput on these cards or tape is usually of a fixed format
w1th littie free- text capab111ty Two or three tlmes daily

these punched cards and tape would be collected and ‘ '2)

- processed in batches For example the punch- card systems
,descr1bed by Spraberry (1969) and Whitby (1972) both use a

.deck of pre printed pat1ent 1dent1f1cat1on master.

punch cards that contains the patlent name, ID number, age,

N sex, ]ocat1on, etc., which is'generated by'a card punch upcn

the admission of each patient and is kept on the nursing

station. Each‘time a test is requested one of-these’masteﬁ

punch-cards is sent along w1th the spec1men and the request

to provide the patient information. Once in the ]aboratory

the specimen is assigned an accession number and given a set

of ‘workcards and result cards. The accession number is also™ -

t
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punched onto these\ca7ds for identification. Results are - -
first recorded on the workcards, which are then coded
numer1ca1]y and Keypunched onto ther result cards. More than
one organ1sm may be recorded on the workcard but on]y one |
.organism can be punched ohto each result card..Therefore, if
more than one organism is iso]ated; additional result cards
. are required. These result Cards together w1th the patient
\\mgster punch-card then form a pack and can be batched'
together with other result pacKs to be processed.
~In systems that use paper - tape (Farrar 1975‘“Gaya 1976,
Harvey 1972), requests are usually submitted>on convent1onal
request forms with the spec1mens The pat1ent 1nformat10n.
a]ong with the results, is then coded accord1ngly and
Keypunched onto paper tape The paper tape is then collected
‘ several times a day for process1ng
These techniques are not commonly used at present
because they are cumbersome and.1n many cases errors cannot
be easily detected However , both Goodw1n (1976) and
:M1tch1son L1978), who have recently reported the use of
these techn1ques have c1a1med that these data. entry modes ' ',
are still probably the cheapest modes ava11able in terms of
the overall cap1ta1 and. operat1ng costs in comparison to thea*'/tx

o EN

var1ous on- 11ne data entry modes that are descrlbed

s

elsewhere..
Mark-sense & Opticat-mark Readers
. Both mark- sense cards and optical- reader documents have'

been ‘used to process m1crob1ology data These cards and

2
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documents usually contain an array of labeled boxes and have
been programmed so that when a part1cu1ar box is marked and
.processed through the reader, a specific funct1on or result
as 1nd1cated by the labe) besides. the box would be generated
in the patient’s record This could e1ther be the initiaion
of a test request for a part1cular,pat1ent, or the |
generation of a result phrase in the patient’'s record,
depend1ng on the type of card or document used7 Examples of
a mark sense card and an opt1cal mark reader document are
shown in plates 1 and 2, respectively.

Bergqv1st (1975) has described a. system that uses
opt1cal mark reader documents for the entry of all
‘m1crob1ology results. In this system, pat1ent 1nformat1on‘
from conventional request form is punched onto cards and
. processed to be stored on d1sk Results, 1nclud1ng
'm1croscop1c exam1nat1on, organ1sm names, sensitivities and

comments, etc., are marked ‘at the appropriate boxes on the

- document and processed through the reader where they are

merged with the pet1ent data that are on disk. ‘Narrative
_ results such as comments can be entered by punch cards.
In add1t1on to accept1ng marked cards, some card’

readers can also process comb1ned marked and punched cards.

:‘For example, the suscept1b1l1ty prof1]e program descr1bed by

Amsterdam (1969) uses a comb1ned ‘marked and punched card in
which suscept1b111ty results are marked at the appropr1ate
»boxes on the r1ght S]de of the card whereas patient

1nformatlon is punched onto the blank space on the left.

5
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- Plate 1. .An example of the microbiology test request
marK-sense ¢ard used at the Royal Alexandra Hospital
in Edmonton, Alberta. : A
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Plate 2. An example of the microbiology résult
entry-gptical reader document used at the Charing
Cross Hospital in England.
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Ayliffe (1973) has alsa described a. system wheré a set

' of mark-sen§e.cards, which consists of a patigat

.identificainn-card, several.work cards and a result card,

is prepared from each request that is redgTVed. Patient

informatioh is punahed onto the patient ID card, whereas the ’J

accession number is punched onto the rema1n1ng cards for

1dent1f1cat1on Results, including the types of media used, *

microscopic examination, organismAnames,.sens{tivities and

" comments, etc., are marked at the appropriate boxes on the

cards. Narrative resu]ts can be punched onfo'a punch-card

and processed as free-text comments.. Two times daily these

cards are colaectéd and précessed through a mark-sense

'rephoducer which converts the mark-sense positions into

holes. They are then processed as punched cards through the

card reader. )

There are many advantages in using machine-readable
cards and documents. These are briefly summarized as
follows: .

”1. Data.on cards and documents are manfheadablé as well ‘as
machjne readable, so Sne can ¢bserve the results that
have been entered.

2: In some systems, such as the one describéa by Bergqgvist

" (1975), no special éodingsvhave'to be learned by the
technologist because each box on the document has been *
labeled indicating the result that would be generated

from the corresponding box.

3. Technologists are not terminal-bound, that is, after

T A et B it s, 4 A e st e



stacking the cards or documents in batches into the
optical readers, they can procegd'fo per form other task

while these cards and sheets are processed through the

readers.
4, With on-line readers, the system can be programmed so j
that certain errors can cause the carﬁs or documents fo )

be rejected ihmediagely with.the corresponding error
messages displayed on printer, so any rejected cards or
documents can be'corrected and reprocessed. '

5. Results can still be obfainable on these cards or
docuﬁents in case of computer failure. They can also
serve as permanent records in the laboratory.

tpere are also some disadvantages associated with this
.entry mode. These include the ?oilowing:

1. Patieht.and request data would have to be recorded on
cards and documents for identification purposes by some
means. Most commonly these are manually marked at the .
app?opriate boxes gn the cardé)and documéﬁts.‘?his has
phoven.to be a somewhat inefficient and error-prone
method of data entry.

2. Only a liﬁited number 6f'n¢sults can appear on these
cards and documents. This imposes"r%gidity;’Résulfs that

: ahe"not on the card or document cannot be processed. |

3. Markiﬁg of boxes on cafﬂs and documents is critical.
Mechanical readers may not pick up pc;fly-filléd boxes,
or they may pick up incompletely-erased markings, thus

" causing errors. Since in some cases it is not pqssible'.

‘
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ety o v
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to say for certa1n whether a result has been p1cked up
or not, one would have f% check the reports against the
orlglnal ddcuments or cards. The incidence of mis-read
results has been reported, to be quite low'by Wi]liamsi ' (
(1978). using optical-mar readers, but faya (1976) has
.claimed it to be as higH as 7% of alildfcuments
processed.
4. The initial cost of these readershis substantially
‘h1gher than the other data entry modes . They also -
require frequent maintenance.
5. Even though nowadays most scanners and readers are
on- 1ine instruments that allow immediate error detection
and re3ect1on, in most cases, the correct1on of these
errors cannot be made 1mmed1§%e1y Instead one would
have to retr1eve the rejected. card or document make the _.
,hecessary correcttpns, and reprocess.it at later time.
On-Tine Yerminals | |
With the emergence of on-line systems, many have tUrned )
to the use of interactive term1nals such as | |
cathode- ray-tubes (CRTs) and teletype printers ‘for data
entry. CRTs are claimed to be better than teletype printers
in that their response is usua]ly much faster and QU1eter
- With CRTs one also has. the opt1ons of using eithef the
keyboard or a 11ght probe or wand _reader to enter data . Qé?
In general the data entry rout1nes may either be of ao’ N
conversat1ona1 or menu- select1on mode With the |

o conversattonal mode the computer woutd prompt with
\\\




o Y

, - N ¢
questions, one at a time, and wait for :Lputffrom the user,

which is usually in coded form. An example of this mode of
. \ '

data entry is the microbiology system used at the

%ﬁassachusetts General Hospital decribed by Kunz (1976) in

whtch the initiaion of any programs would cause‘the computer

to generate a series of quest1ons that requ1re inputs from
< PN

‘users. Most of the input are in mnemonic codes although the

system a]solh_ the added capab111ty of processing
Freeltext. Al?ézata/entr1es are d1sp1ayed 1mmed1ately upon
entry for va]idation Examp]es of the request routine and-
the resu]t entry routine are shown in figures 2 and 3,

AN

respectively. (, B

With the'menu-selection .mode, various menus consisting

| of input cho1ces are d1sp1ayed on the term1na] for

S

selection. One could either use a l1ght-probe to 1ndicate
the desired input choices or simply enter the appropriate
cho1q§s via the Keyboapd An examp]e is the microbiology
system descr1bed&by Jorgensen (1978) fi wh1ch mos t of the ;
common spec1men types and tesb requests are 1nc1uded in aé
menu for select1on Any spec1men types- that are not 1nc1uded

in the menu can be entered\as free- téxt up to 12 characters

in length There are also t1fteen test result menus that

contain the most- frequent responses for. ‘the most common

:types of spe01mens These include menus for reports on

" bloods, CSFs, throat & nasopharyngeal spe01mens# exudates, *

. ete. When the organ1sm name 1s not among the choices on the

menu one canéenter the code of the organ1sm accord1ng,to,the

-
o . /
.

T ——
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N
.
02/17 1945 UNUSED SN: 1945
INITIALS: E  °
. 1945 |
UN 392837 SYKE = FW
- T SP.C. - ,
1946 s
UN 483726 DICKENS WH6E
T U.C, .
1947
UN 584732 DENVER BF3
T FL-CSF,C$,
1948

differentiate it from

- systems and trends’

‘Figure 2. Portion of the specimen loggin routine used
at the Massachusetts General Hospital is shown here.
- Manually typed material has been underlined to

gomputer-generated typing.

- Explanatory notes: 1945, 1946, etc., specimen numbers:
UN, unit number; T, test; 6 digit numbers, patient
“numbers; EW,WH6, etc., patient care areas. Quoted from
page 184 of 'Role of computer in microbiology’ by L.
Kunz. et.al. In 'Modern methods in medical mi

24

crobiology :

edited by J.E. Prier, J. Bartola,
H. Friedman. 1976, University Park Press. :



- Key had been depressed to v

UN/SN 6571-74 SIMONSON -

‘02/26 U , SN: 6571
c -

25

ORG/CH: 1044522 .FC CHECK VERY RARE CODE: Y AMT: F CM/S: _

'ORG: 5044562 FC AMT: V CM/S: _
ORG: FINAL ‘

(

UN/SN 6690 STEVENSON

¥

F STAPH |
ORG/EH: EPITH AMT: F CM/S: _

V G- - -

ORG/QH: 5044572 FC AMT: F CM/S: _

ORG: FINAL

<

o

'Figure 3. "Example of diaiogue format for entering final
culture results into computer. Manually entered data has ,
been underlined to differentiate it from computer-generated

printout. Underlined blank ;Eaces signi

fy that an escape

ify and enter preceding

typed data or to escape to next computer-generated word?"
Quoted from page 186 of ’'Role of the computer in
by L. Kunz, et. al. In ’'Modern methods in medical microbiology

- .systems and trends’ edited by J.E. Pr

ier, et. al. 1976.

Pub]ished“by University Park: Press Inc. -
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master organism’ code listing that is readily available.

Examples of the test reguest menu and one of the result
menus are shoun in figures 4 and 5, resbeqtively.

‘The main advantage of using interactive terminals for
data entry is tbat they'altow data to be displayed |
immediately upon entry for correction and verificationf
Interactiye terminats are also flexible devices because they
can be used to enter data as well as to retrieve information
stored in the computer system.VWith the cost of computer
hardware constantty:decreastng, these devices nave4a1so
become re]ative]y inexpensive-in comparison to the optical.
scanners and requ1re much less ma1ntenance |

However,‘the ma jor disadvantage w1th 1nter;£t1ve
term1na1s is that the technolog1st can become qu1te
terminal- bound ‘Because each entry has to be d1sp]ayed for
ver1f1cat1on,_the entry process may become very
time-consuming, especially when there are a large number of
results to be entered. Also, since some technologists may .
not be used to’manibulating keyboards, the entry process may
become a very frustrat1ng one as well. In addition, some
have cla1med that dur1ng heavy usage of the system the-.

response time is usually pro]onged s1gn1f1cant]y Th1s is

-espec1a11y true with many of the smaller mini- computer

systems This drawback’ can be exasperat1ng to the constant
users of these ‘terminals. |
Specialized: Terminals

Other types of data entry dev1ces that have been |
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described are the'specialized on-tine microbiology
terminals. These are usually interactive keybbards that have :
been des1gned espec1ally for a part1cular m1crob1ology
laboratory. Each Key on the keyboard'has been programmed so
that a single Reystroke can cause a specific message or
result to be generated Some examples are the bacter1ology
result entry Keyboards marketed by the D1g1tal Numerical
Applications (DNA) Co. descr1bed by Johnson Associates
(1971). and Grams (1979)t In this type of system various
Keyboards are .used for the entry.ofybacterfology Nture
results,_Smear resutts and serology results, et. all
entries can be printed on paper from the built-in brinter or
-yta a<monitor'screen for verification.’ ‘ | |

fhese dedicated‘terminals do have the adyantagesyin
- that they are easy'to use and no codtng is required But
they suffer from the probilem of lack of versat1l1ty and they
are often more expen51ve than a standard term1nal‘
AM1xed Modes | | |
| ~.Many on- line laboratory systems use a comb1nat1on of
two or more data entry modes . In fact most of the recent
mark sense card and document scanner systems that have been
‘-'descr1bed use cards or documents for most'resu]t entries,
and’ CRT's for entry of all test. requests and resu]ts that
cannot be processed by the cards or documents |

The Honeywel] system descr1bed by Lawrie (1979) uses
. CRT's for all test requestlng and opt1cal reader docdments

/

-yffor entry of. most test results In add1t10n, any results
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that are not on the result documents can be entered via the
‘CRT. Similarly, the Med1ab system at the Royal Alexandra
- Hosp1ta1 in- Edmonton described by Lau (1979) also uses both
- CRT s and mark-sense cards for test requesting and result
entry. In this system, most test requests and result entries
are processed via mark sense cards, whereas_t\ose that
Vcannot be processed by cards. for reasons such as specimen
type or: resu]t phrase not 6on cards, can be entered via the
CRT. In add1t1on CRT's are used to enter any free- text
_ comment that one ma; wish to include with certain requests
or. culture resu]ts

‘The use of mixed modes allows one to process most of
»tne rout ine requests and.standard.test resu]ts easily,withg
' cards orfdocuments and yet'in”more comp]icated requests, -
where-detailed specimen descriptton‘and reporting,ofiﬁnusual
_'organishs are required}bthey~could'be prOcessed via the CRT.
. 'Howevert_because data can be entered interchangib1yv- .
* with CRT’s and documents or cards, uniess one indicates
clearly'all the'data that have been entered Qia‘CRT on the
document , .one may not be able -to tell exactly what‘data is
currentTy-u; the;computervfjte..hesides; to acQuire both
on- 11ne readers and CRT’s wou]d mean a much more expens1ve
system than using e1ther one alone at th1s time.

Bar- -code & Wand Readers ' S - | . -
Recently, the use of: mach1ne readable bar codes and
'opticalrcharacters forxdata process1ng has>been suggested by
Dudeck . (1878) and MacLowry (j978). These machine-readabte '
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codes are ysué]ly printed on adhesive labels with printers

equipped with optically readable character sets and are used —

in conjuction wfth portab]e optical readers such as wand
readefs Which are used to scan theée speciél ID-labels. An
examp1é of this application is in the computer system
described by Dudeck (1978) ‘where opt%cal character code

labels are used for batient identification. Upon admission,

" each patient is assigned a ten-digit identification number

and a set of labels is then printed which contains the

L 4 .

patient identification number, namé, sex, ward, etc., and is

‘distributed to the nursing stations where the patient is

hospitalized. These ]abels can be used for patient -

identifiéation(on all Kinds of requisitions and specimen

‘containers. When fhe specimen is received in the laboratory,

dne;can retnievé all the rélevant'information on the
términa]'for verification simply by scanning ihé'lD-label
with a wand readér,  , '
The main advantngé of thése~dev§;es is that they
providg.avhighly-acéubate:andwrapid meéns,of patient
identification in a cgmputerized'system.'lnétead of .

Keypunching-in tne'patient identification or accession

‘number, oneIMerely‘nés to-séén the ]abeljwjth.a wand reader

N

to retrieve the appfbpriate patient record from the computer

- file with virtually no chance of error, thus enabling one to

review:thggtype of request desired w{th the patient data.
N At the present moment, this technology i$ limited only_
& : . . 'S ' .

toAposfiive patient,ﬁdentjfipatipn{\The use of \these devices




32

for data acquisition has also been. suggested, but it would
require much improvement and refinement in order to become
acceptable to most cl1n1cal laborator1es
Automatic Report1ng of Negative Results

Another useful featUre of the computer is. i'ts ability

to'automatically generate negative culture reports. An

example of this feature is in thelmicrobiology system at the

Massachusetts General Hospital described by Kunz (1976): As
soon as a blood or urine culture is requested and logged
into the system, the computer will automaticallyIUpdate the
result status to 'NEGATIVE'. Unless a positive result is
entered on thegfollowing day, the result will be generated
that following evening as l"‘l\lEGATIVE"TO DATE’ . Since about
one-quarter of .the typical workload in a microbiology ‘
laboratory Cong!gts of these urine and blood cultures, and
since . the maJor1ty of these culturcs aae usually negative,
thls would mean a tremendous saving in the technolog1sts |

>
ttme that ‘would otherwise have to. be spent writing up these

: negat1ve reports

It should also be possible to extend this useful

automat1c report1ng feature to 1nclude other. negative

cultures as well. But one would have to be very careful in -

the des1gn of the reportvng logic. 1nvolved SO there would-
not be any chances of om1ss1on of pos1t1ve culture results
Desp1te the vast potent1al of th1s report1ng feature,'it
hasn’ t been w1dely accepted and there has been sparse

documentat1on in. th1s regard Cx

4
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D. USE OF WORKSHEETS | ,

Despite-the fact that.ﬁany date entry modes are
available for entering microbiology results, there is one
aspect that is common to most computer1zed m1crob1o]ogy
systems,\that is, all of the initial observations, 1nclud1ng
the colonial morphology, and all the biochemical tests,
culture transfers, etc., are recorded onto some form of
worksheet pr1or to entering the relevant results 1nto the
computer system. These worksheets can vary from be1ng a
blank sheet}gf paper to computer-printed workcards or
optﬁcat reader documents. For example, with the Med]ah
systen used at the Royat Alexandra Hoepital (Lao 1979), the
back of the test requestﬂcard:is conveniently used for
recording all results. An adhesive ID-labet that contatne

the patient name, ID, accesion .number, test name, spectmen o

‘type etc., is affﬁxed onto the card for 1dent1f1cat1on

Organ1smkresu1ts are then transcr1bed onto the cu1ture
result mark sense cards.

R As- for on- ]1ne term1nal systems, the Foothills Hosp1ta1
in Ca]gary uses a number of pre- pr1nted worKsheets that
contain suff1c1ent blank area on the front for recordtng all

the results. In add1t1on, the most common tests to be

~perFormed are included on the worksheet and are checked-off

dur1ng the 1dent1f1cat1on stage and are tallied and entered

—

via the DecWr1ter at the end The back of the worksheet

conta1ns a 11st1ng of the most commonly encountered specimen

A
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types and organisms and their numeric codes. A label

conta1n1ng an accession number is aff1xed onto the worksheet

for 1dent1f1cat1on An example of one of these worksheets is
shown in plate 3. | D

At the Massachusetts General Hospital in Boston (Kunz
1976), computer-printed workcards are used to record all
test results. Each workcard is tdentifted by
computer-printed patient ID, name, acceésion number ,
specimen type and the ftest requested, etc. Samples of these
workcards are shown in plate. 4. Similarly,  the optical
reader documentsfused in man& of "the systems are
computer~printed and each document contains a unioue serial
" number for identification In addition, these documents
usually conta1n a work area for record1ng all observations
and test results. Th1s area is not read by the document
scannet See plate 2 for an example of an opt1cal reader
document with both the reporting and work areaS/on the same
sheet.

- Finally, a one- step process has also been described by
W1ll1ams (1978) for his system at the St Thomas Hospital in
England. In this system a computer~printed optical reader .
doc .ment,, 14xt1-ihches in-eize is used which a]lows al]
.results,.1nc1ud1ng colonial morphology, b1ochemlca1 tests,
etc., to be recorded in machine-readable form in add1t10n
| to the smear organism, and sens1t1v1ty results that are
usually reported All the results are processed through the

A

scanneraand stored in the computer file. However only
® - :

KarbSeomodl $ao .-




Plate 3 a, b. An example of a microbiology result
worksheet used at ‘the Foothills Hospital in
Calgary.a - front side, b - back side

. ]
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Plate 4 “An exanple of the microbiology result
workcards used at the Massachusetts General“'
_ Hosp1ta1 in Boston
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s

relevant results, such as gram smear, organism, and

sensitivity results would appear in the reports. An example

of this worksheet is shown in plate 5.

This particular method has been claimed “to be

advantageous because one may'enforCe’quality‘contro] on the

work by checking the validity of each ' tes't andjresult

against various predefinedfstandards in order to detect any
. Q .

discrepancies and errors However,  the document would tend

to Jimpose restr1ct1ons on the procedures w1th1n the

laboratory, and it,would require careful and complicated |

-

programming ihvo]Ving the~reporting logic.

E. ERROR CHECKING & RESULT VERIFICATION

One of. the respons1b1]1t1es assoc1ated w1th the
m1crobwology laboratory is the assurance in the qua]1ty and
correctness of 1ts work’ and the patient reports it. produces.

These range from ensuring the accuracy - ‘and l1kel1hood of the

':test results, report1ng of all requ1red result data, and

7

cons1stency in the correct spe111ng throughout the entire

“report. In the past 1t has been the respons1b111ty of the

sen1or techno]og1sts to ver1fy each report before it 1s

' released. However, desp1te the exert1on of a high degree of

technicat ‘expertise and competence error check1ng and’

result ver1f1cat1on are monotonous, demand1ng and .

' error prone procedures when 1arge numbers of spec1mens are

'reported on.

With the 'int'roduction,o"f.the"c'onputer, it seemed:

o

2 -
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Plate 5. An example of th

e microbioltogy result

entry optical reader document used at the St.
Thomas Hospital in England. :
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' conceivable that the computer, because of its ability to

-

42

make logical decisions based upon a set of predefined
parameters, may indeed be able to 1ighten\the burden by
performingvthe fungtions of.error—checking and result -
’ver1f1cat1on automatically. But as ‘Kunz (1976) has pointed
out, the establishment of these 11m1ts 1s far- more complex
thanwder1v1ng the normq]vranges for other leboratory

disciplines, such as chemistryL and would require more’

- logical deductions,and imagination. Both Harvey (1972) and

Goodwin (1876) - have described the use of some error-checking

rout1nes wh1ch inc lude check1ng of 1nval1d specimen and,

_resu]t codes, report1ng of conf11ct1ng or unnecessary

ant1bwot1c results, and generat1on of appropr1ate comments

: 7
in- the patient reports where warranted. In the system k

_described by'wtlliams (1878), -al] b1ochem1cal tests that are

entered are also checked aga1nst a set of organ1sms w1th

predef1ned react1ohs for 1mprobable b1ochem1ca1 resu]ts for
e

the organ1sm reported Certa:n reports such as growth from

sites that are usually ster11e etc., are also held bacK

-automat1ca11y for scrutdny by ‘the microbiologist Kunz _

(1976) has.also descrlbed the extens1ve checking of

ant1b1ot1c test resu]ts obtalned with Kirby Bauer- techn1que-:

-for any. d1screpanc1es-between the ant1b1ot1c suscept1bi1ity

patterns and organ1sm 1dent1f1catlons In add1t1on,

computer generated suggest1ons on steps 'to be taken to

>

, resolve the problems when such a dlscrepancy does occur are

pr1nted along with the original test results Thls is not

943
L
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-~on1y an ideal form of automated qua11ty control procedure

but also an effect1ve device for teaching technolog1sts

3

.mean1ngfu] Iaboratory procedures An example of such a .

computer generated discrepancy report: 1s gtven in figure 6.
. o |

F. PATIENT REPORTS

‘General‘Remarks -

One of the most 1mportant functlons of the m1crob1ology
1nformat1on system is to d1str1bute a]l available results to
'the doctors promptly This is most commonly ach1eved through
the generat1on of varlous types of. Qomputer reports in ‘
s batches at the data centre areas which are then d1str1buted
to the nurs1ng stat1ons or d1rect1y to the doctors

Another alternat1ve is to install remote ‘on- 11ne
termlnals or printers on the nurs1ng ‘stations. that would

‘allow quect retraeval of any avat]able results In the

‘»past this has been cons1dered to be generally unfeas1b1e

because of the cost 1nvo]ved At present ‘however, with the -

cost of. computer equ1pment s1gn1f1cant1y reduced, some

1aborator1es have begun to install termtnals d1rectly on

| _nurs1ng stations such as Intens1ve Care Un1ts (ICU)

Cdronary Care Un1ts (CCU), etc , Where 1nstant retr1eva1 of -

results would be most. useful So Far “the outcome of this
"attempt has proven to be quite. successful | |
Regard]ess;of the means of access,’these}culture
reSu1ts'on1d have to be'arranged<in‘some way that would be '
readity vtSib]e and informative ‘to the doctorsglgﬁ.most

SOV
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400-30-23 PATIENT NAME-ID 7456-24.MISC-v (ENTEROCOCCI=-METH)

 PROBLEM: .~ METHICILLIN SENSITIVE ENTEROCOCCI

"1. " REPEAT SENSI STILL 14 OR MORE?  YES...NO...
t ZONE SIZE.... o /
ARGININE -  POS....NEG....
SUCROSE AGAR (GUMDROP COLONIES) POS....NEG....
~ STARCH HYDROLYSIS . POS....NEG....
" 3. IS ORGANISM S. BOVIS - - _YES....NO....

4. IF NOT BOVIS REFER FOR GROUPING ~ GROUP....

"~ Figure 6{rExémp1e.of a computer-generated report of one type .
- of apparent discrepancy between antibiotic susceptibility and

~~ identification of an organism. Quoted from page 132 of ’'Role

of the computer in'microbiology’-by L. Kunz et.al. in . .
"Modern methods in medical microbiology - systems and trends’ .
edited by J.E. Prier, J. Bartola, H. Friedman. 1976. S

- University Park Press. - ' Voo -

<




T NGB L TN LSRN gt S e i s b 4 ien Ve, Y3 PR ) g g 4 A L S e e

45

'—oases,‘the;date/time of-request,‘specimenhtype,~testrname,
patient'ID and name, and the accesston-numper. etc., are
“included . for proper identification. If results are printed
'intbatches as reports, they may be grouped chronologicaliy
‘acoording to the dates of requests, or. by the specimen
types. One may further 1ntegrate microbiology results with
other,test‘results, such as those from hemato]ogy or
f’clintcat chemistry. Such standard1zed report formats should
" make result interpretation easier for the doctors. L~\ |
g Types of Reports
| ~Generally patient reports may be c]ass?tied into three
types - ‘the Cumulattvé , the summary, and the daily report
- (Toren 1978) The character:st1cs of these reports are
..descr1bed br1ef1y as follows “
Cumulatlve Report _

A cumulat1ve report conta1ns‘an accumulat1on of all

-_thealaboratory worK done on a pat1ent s1nce the

beginntngrof his hospitalization This report is useful

in cases where doctors may wish to monitor the pat1ent s

_trend and progress since the beginning of ' €é
'hosp1ta]1zat1on. However, in most'cases,_this.report has
_.not been’ found to be too useful, because for patients
with a short hosp1ta1 stay or 11ttle laboratory work.
.done,-the report is only marg1na11y more convenient than
H‘lseparate cu]ﬂgze reports On the other hand, for
patients with numerous test results or long term stay,

the report may grow to an unmanagable size and requ1re

N i SO ORI W PR SIS S SE
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“much time to print. As a result, most laboratories tend

to use either summary reports and/or daily reports
instead. o

Summary Report

'

A summary report is also cumulat1ve in nature, but.

only results within a ‘specified t1me per1od are printed.

Usualty this would bk the most recent seven day period

since hospitalization. _
With some syStems, such as the Medlab system,

summary reports are pr1nted da11y on all' patients.

,Whereas others, such as the one descr1bed by Kunz

(1976),,theyeare pr1nted only if there.is new result

-

information that warrants an updated feport. In both
cases, the nursing staff are reqUired to discard any
previous copies upon the receipt of the,nem report, and

aISO to keep the 7th day report as the'permanent copy.

/

- W1th this summary report tne doctor can'obtain the most

recent 1nformat1on on h1s pat1ent w1thout hav1ng to-

| search through all the Iaboratory results as in the case‘

of_a~cumujative report. However, the fact that the

- summaries are printed regularly causes problems because

there‘are USually some’staff‘Who are reluctant to.

discard any reports, and so the station soon ends up

with many vers1ons of these reports, which can lead to

confus1on . Besides, the rout ine pr1nt1ng of these“

reports is a costly operat1on both for report forms and

’ computer t1me

L
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Daily Report

' A‘daily report usuatly consists of only the request
that contains new result information. It is usually
printed during the day and is used mainly‘to inform the
doctors of the progress of a particular culture. The ,

contents of thesé’reportgﬁf;

- e

“@s&ually brief and compact

-'because they. are- for{qu?, es only, and are to
(—. L

'be replaced by more ¢ " , ifrepoﬁts at later timé
Idurtng the day,f;Zohfﬁ. 7 v
RepOrt Format :'*,“}a ' . ke ’ | .
A cruc1a] factor that frequently determ1nes the success .
or failure of a computer1zed m1crob1o]ogy 1nformat1on system
is in the appearance of its'patient reports.'It js»obvious
that, if the‘computer'system is to gain wide.acceptance from
the medical staff, the format of its patient reports must be
neat,.informative; and easy to interpret. '

Basically, patient .results can appear either vertically

.or.in. a cOmbined vertical-horizonta]‘form on a report The

hor1zonta1 format used in. chem1stry, where test results are

pr1nted in chrono]og1ca] order across the page, is not

‘usually‘appl1cable_to m1crob10]ogy due to- the presence of

narrative results whichvtend'tO'exceed the page width.

_ Patient results are usually sorted chrono]og1cally

laccordtng to the date of requests, and ‘some may be- further

‘sorted by the test procedures‘and/or spec1men types. In the

Qertical_format, results are‘printed down the page in a

sequential faSHfon.'If'ohe page is e}dﬁédgd; the results
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would extend to the'next;consecutive'pagew'Reports in this
format are not spatially restricted and can contaid more
detailed desbriptions. But if allarge’number of resutts are
present, it is often necessary to search through a+« number of
‘pages in order to f1nd the desired result. Secondly; there
“is also the problem of excess paper, which islfrequent'when
reports are-pr1d‘ed in this format. An example of this type
of report described by Vermeulen (1972) is shown in figure-
7. An improved and more compact form of this typelof,report
described by Kunz (1978) is shown in figure 8.

The combinedvvertical-horizonta] format is unique in
that usually e1ther the ant1b1ot1c or organ1sm names are
Vpr1nted hor1zonta1]y across the page in the report Th1s
format is often intended for max1mal use of space and
-‘results in th1s form are usually abbrev1ated to. some extent
and tend to be mor & compact Examples of th1s type of report
descrlbed by Grams (1879) and Lupov1tch (1979) are shown in
figures Q and 10, respect1ve1y
Distribut ion bf Reports
.‘ Once the patient reports are generated they are
de11vered to the nursing stations by some means. This is
mos t commonly achleved either by messenger delivery service
or by_hav1og nursing staff come to pick upﬂreports in the

]aboratory.dWith these methods, the problems associated with

manual delivery of reports.RSUCh,as misplacement and delay

in delivery, remainzfnreso]ved. In hospitals where some form

. of rapid mechanical delivery system is i%ailable, such as

- . 3




Figure 7.‘An example of a patient report with a vertical.

format used at the Baltimore Cancer Research Centre,
Baltimore, is shown here. Quoted from page 416 of ’A
computerized system for clinical microbiology’ - by G.D.

Vermeulen et.al. 1972, Am& J. Clin, Pathol. 57.: 413-418.
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B ALTIMORE CANCER RESEARCH CE
US PHS HOSPITAL BALTIM OR E - MD 2

MICROBIOLOGY FINAL~REPORT

123456 a .
SMITH, JOHN - .
. THIS 1S AN EXAMPLE OF FREE TEXT |
SPECIMEN TAKEN 8/12/68
'SPECIMEN SENT 8/12/68
SOURCE - THRDAT
CULTURE NO. 1608 |
- TYPE OF ANALYSIS - ROUTINE CULTURE |
ANALYSIS PERFORMED BY MICROBIOLOGY’ RESEARCH LABORATORY
BALT IMORE CNCER RESEARGH CENTRE, 'BALTIMORE, MD.

RESULTS --

GENUS - STAPHYLOCQCCUS

SPECIES - EPIDERMIDIS -
GROWTH QUANTITATION -- 1+

GENUS - STAPHYLOCOCCUS

SPECIES - AUREUS .
" GROWTH QUANTITATION -- 2+ = - &
) FOLLOWING LINE IS A LABORATORY COMMENTS
THIS IS A SECOND EXANPLE OF FREE TEXT
SENSITIVITIES --
PENICILLIN'.:...... RESISTANT .
ERYTHRONYGIN /" " SENSITIVE |
OXACILLIN-. ... .o . SENSITIVE
METHICILLIN. .. .. . .. SENSITIVE oo . !
 CLOXACILLIN. ... ... SENSITIVE = =~ o
. LINCOMYCIN. . . . . ... SENSITIVE . ;
| AMPICILLIN.. .. .. . RESISTANT |
CEPHALOTHIN. ... . .. . MODERATELY SENSITIVE .
STREPTOMYCIN. .. . RESISTANT o :
v TETRACYCLINE..k.f.. RESTSTANT 4
€HLORAMPHENICOL . ... SENSITIVE = ° ' &
© KANAMYCIN. ... ... .. SENSITIVE . :
NEOMYCIN. ... ...l SENSITIVE - -
. . . . ' A * g
GENUS - DIPHTHEROIDS i )
SPECIES - (NO ENTRY TRANSMITTED). - & & -~ -
GROWTH QUANTITATION -- 1+ | ‘
."-GENUS - NEISSERIA ' )
5., "SBECIES - (NO_ENTRY TRANSMITTED) B SRR
R GROWTH QUANTITATION nbdE | ; v
o . ' BY U ' b
oy ) : ’ . e . 5 ' 1 St
\ i
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Figure 8. An example'of a;patient,geport with a vertical
format used at the Massachusetts General Hospital is .

hown here. Quoted from page 187 of ‘Role of computer in
icrobiology’ by L. Kunz in 'Mddern methods in medical

K
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e

m{crobiology - systems and trends’ edited by J.E. Prier,
‘Bartola, H. Friedman. 1876. Univeristy Park Press.
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09/04/74‘ - MGH FRIEDMAN F. BF3 105-34-46 |

---IURINE

08/@0 URINE' - SN:7345 |
#IHEEINAL REPORT: 'NO GROWTH R )
’ﬁ‘-" - ’»/ M e .
l SN:7560 “ S
AREPORT: "NO GROWTH <" 7™~
. s e,
R . Ko

’7'" S I
. N P .
o = LS S : A I
. . .7

‘lv.br.4 ’/

v

;ggg 30¢ SEOTUN . 25N 11Zﬂxtﬁiwgf}ﬁ L
#

- 08/30 BLODD- * SN:7324  NEG TO DATE

| #### FINAL REPORT:

# FINAL REPORT: " 750 .- b '
- ’SMEAR. .MODERATE*GRAM" POSITIVE COCCI IN CLUSTERS FEW GRAM
.- ..POSITIVE ROD& FEW POLYS  ABUNDANT CELL FRAGMENTS
CULTURE: = | | .
. ABUNDANT STAPH' AuREUs | ik
PEN R _METH $7 ERYTH s CEPH § " TETRA'R
© CHUOR'S, Cwe T
«:  SCANT NORMAL FLORA PRESENT ' '
08/31 SPUTUM - SN:7587
| ABUNDAN[ STAPH AUREUS
" 7 ABUNDANT 'PNEUMOCOCCI . e
'NORMAL FLORA PRESENT |

08731.SPUTUM - SN:7623 e TEe

ABUNDANT STAPH AUREUS ' )
- SEE EARLIER CULTURE FOR SENSITIVITIES
- ABUNDANT PNEUMOCOCCI .

09/63 SPUTUM-  SN:8478 : = |
S ABUNDANT GRAM NEG-ROD #1 - T -3
ABUNDANT ENTERIC GRAM NEG ROD #2 “_~ S ‘
‘ ) ’ b . & - ‘- - \
09/04 SPUTUM  SN:8976. ... .
 /SMEAR..ABUNDANT GRAM POSITIVE AND GRAM NEGATIVE ORGANISMS
.MIXED MORPHOLOGY WITH¥GRAM POSITIVE COCCI IN PAIRS
PREDOMINATING ABUNDANQ@POLYS AND CELL FRAGMENTS |
CULTURE PEND . | PO 3

SN

) o2 T

-

-

L

---BloOD
08/30 BLOOD—A~-SN'7327 'NEG-TO DATE - |

. 4
B “6 ' : by
k4 * : : ARSI
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.
I S HOLY CROSS HOSPITAL -

1 DEPARTMENT OF PATHOLOGY
CELVACCGKPTCSSPST
LRIAMEHEAEEAXUDOTO
IYNNPPLNNNTRTLLREB
NTCC HOTA RB FYER

, DHOO ARA . A AMPA.
12/16/77 07:50 URINE - . . o . . . . . . a
73510 . (3RD REPORT) A
'SMEAR: : .
. .9, FEW GP cOCCI C e e
- »NUMERQOUS GN- BACILLUS . -./7 .¥o . o . o . . . . 3
CULTURE- T T Sty
0 CQUANTITY >100,000/ML ~ . . . . . . . . . . ... ... a
./ . FEW STREP FECALIS RSRRSSIRSSRR. . ...
’ NUMEROUS E COLI' . .+ .. .RSSSRRSRSSSS
-BIOTYPE 594743 - S »
12/10/77 09:35 SPUTUM . . . . . . . . . . .
73740: (2ND REPORT)- e .ar
SMEAR: S,
FEW GP DIPLOCOCCI , o e T e s e L .
FEW PMNS . e e e e e s
| i CULTURE: ‘
-7 ..,#  NUMEROUS.  STREP PNEUM - . . . . . . . . . . ... .. .. S
N """ MODERATE E COLI .. . . .RSSSSRSRSSSTS
aE - 7" BIOTYPE 65044502 : o e
c:f";""""f """""""" { """"""""""""""""""
*************;k****'********ﬂl;‘
*MICROBIOLOGY #* S o
* CUMULATIVE REPORT * 8765843-4 .
* 12-20-77 -- 09:05 - * ' . DANIELS, JOHN  54M
K3 o S e ok ko ok ok ke ok ok ok ok ok ok ok ok ok ok ok b v 2545-2 DR A PERRY
a, . . . PAGE 1 . :" . » . ] . .tl_,'u
: *Figure’10. An example of a microbiology patient report with a
combinedvvertical-horizontg] format used at the Holy Cross &
Hospital is shown here. Quoted from page 842 of !Manual & -
computerized cumulative reporting systems for the clinical
for the clinical microbiology laboratory’ by A.. Lupovitch'et.
al. 1979. Am. J. Clin. Pathol: 72 * 841-847. o S
.’* ‘l N
o~ - ';'z‘.',;,' -
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v\ ) . .
the pneumatic tube system, the problem of report
d1str1but1on is not as s1gn1f1cant Yet reports would Stl]]
have to be separated manually accord1ng to stat1ons prior to
their d1str1but1on. |
There .have been various attempts to'eliminate the

problems regarding the distribution of pattent reports. Most

common ly these involve installing on-line terminals or

. S o s ‘%ﬁgﬁw N
printers on nursing stations which allow ré&sults to be

transmitted directly.-But at present, this practice has not

" been widely accepted-due to its high tnitjal cost.

\

' G. STATISTICAL REPORTS

/ Most of the mwcrob1ology information systems descr1bed
are able to generate some types of stat1st1cal reports
Howeﬁer the 1mplemeng2t1on of these add1t1ona1 features
usua]ly depends on the total system load and in many of the
smaller or m1n1 computer systems, on]y a limited number of
these add1t1ona1 features can be 1mplemented because the‘
systems are already at full capac1ty 1n hand11ng the ma jor

tasks such as. %at1ent admiss1on test request1ng, result

'entry, and patleat report generat1on

e

Still, oneraf tbe most ;mportant secondary gains in the

: 5
app11cat10n of computer tecWﬂoﬁbgy to the m1crob1ology

N4

1aboratory 1s bhfﬁéondpm1tant acgujs1t1on oﬁ a

'-computer -based clwn1cal 1nformat1on system that prov1des

var1ous stat1stwcal dhalyses and evaﬁﬁatlons with m1n1ma1

manual ef?brt Secondary benef1ts such as the accugulat1on.
. , o B
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of workload statistics,"and.specimen tallies, etc.; are
- - - already providing much-more accUrate«informatton-on,the :
number of test pnocedures-perfqrmed and specimens processed’

by the particular laboratory. The infection control reports

T T

that are available in some of‘the‘systems are also providing
yaluable information that was not previously obtainab]e
A review of some of the. more common stat1st1cal reports
that have been descr1bed 15 g1ven in the Fol]ow1ng sect1ons
Laboratory Statistics - N
The most common types ofAcomputer;generated laboratory
‘stat1st1ca1 reports are probably the workload statistics
- ‘report, the 0verdue culture summary. ‘and the s:gnifrcant .
| tresult summary The data in these reports are usually
ta]l1ed aut at1cally by the computer at the’ t1 when the
‘ spec1mens were/processed and they usual}y do notipequ1re any
4i A : : add1t1onal manual 1nput An examp]e of the workload
-3. ‘stat1st1cs report ava1lable 1n,thb Med1tech mlcrob1ology
: system is shown 1n f1gure 11 The overdue cuﬂture summarwes
- are espec1a1]y useful in most m1crob1ology 1aborator1es
'because they conta1n the pat1ent data whose cultures have
.not had results reported w1th1n a spec1f1ed time per1od SO
’_the 1aboratory staff can trace m1ss1ng spec1mens and |
cu]tures that need report1ng This was usual]y not feas1b1e
prev1ously due to the large. number of cultures 1nvo]ved An
\;;ample of such an overdué cultune summary offered 1n the

Medltech system is shown 1n f1gure 12

The computer can also be - programmed to print out the
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‘pat1ents whose cultures have grown pathogens considered to
be significant. For example, any growth in bloods and CSFs
'or”of'organisms such as PSeudomonas aeruglnosa, Salmonella,
Shlgella etc., would be cons1dered s1gn1f1cant and they may -
o requ1re fol]ow up by the 1nfect1ous disease service.
Therefore 1t is desirable that these pat1ents be listed in

‘order for the Taboratory-to take the approprlate action. An

example of such a report described by Kunz (1976) is shown

K ) . /" ot

1n figure 13.
Ant1b1ot1c Suscept1bi11ty ProfITe Reports ' ~
In most systems, the ant1b1ot1c suscept1b1l1ty data
‘that have‘been accumulated in the pat1ent records are
USUaTTy-taTTied at designated pertods to derive:thef
susceptibtlity percentages. of certain organisms to various
aﬂttbioti s These statistics can then be used to assist the
':phy51c1ans in select1ng the ant1b1ot1c that would be most
appropriate in treating the infection. These percentages can
| be further broken dbwni;;Eording to specimen sources so one
””fcouéd compare the susceptibitity_patterns of'organisms
.ﬁ{ﬂ%solated from various sites. Examples‘of these-reports
produced by the M1crob1ology Department of the University of
'ATberta Hosp1ta1'are shown. in fngures 14, 15 respect1ve1y.
" Kunz (1976) has also descr1bed the use of |
computer generated h1stograms ‘that plot the suscept1b1l1ty
of a- part1cular-organ1sm to an ant1b10t1c and also the.
compar ison of ant1830t1c suscept1b111t1es of a parttcular,

organ1smfto two or more ant1b10t1cs The ana1y51s of these‘

-

e
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STAPH AUREUS =~ - | y
( 001 THIS MONTH, 016 THIS QUARTER, 036 LAST QUARTER)
JOHN DOE ' 103-29-40  BM5 3584 09/23/74

Al

STAPH EPIDERMIDIS o

(002 THIS MONTH, Q41 THIS QUARTER, 093 LAST QUARTER)
DICKENS JOAN ‘ f64r39~80' OREC =~ 4016 09/23/74
POPPINS MARY 808-55-75 . wB12 6832 09/29/74

- STREPTOCOCCI PROBABLY ENTEROCOCCI o
L 001 THIS MONTH, 010 THIS QUARTER,.014 LAST QUARTER)
- THELROUDY ALFRED 1055-48-20 PH6 7366 09/30/74

~
b ur
T,

¥ R - o -

. Figure 13. Portion of report of positive blood cultures
- _ff/\,-fOr,epidemiologica]'analysis_used at the Massachusetts
. ~ General ‘Hospital. Quoted from pa ..190 of “Role of =
: computer in microbiology’ by L. $#z in 'Modern methods
in medical microbiology - systems and trends’ edited by
J.E. Prier, J. Bartola, H. Friedman. 1976.University Park
Press. . ' ‘ ' o D ‘
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‘data has formed the basis for estab]1sh1ng cr1ter1a between

antib1ot1c suscept1b1]1ty patterns and identification of
organisms in his system An example of .a computer- generated
hlstogram for compar1ng the zone sizes of 356 strains of
Staphylococcus aureus s shown in f]gure 16.
Infect1on Control Reports | ‘ )

- Computer reports for 1nfect1on control surveillance
range from the Medlab system’s s1mp1e 11st1ng of pos}t1ve'
culture results to tabulat1ons of the 1nc1dence§6f

infections as in the reports descr1bed by Barlett (1975), to

. the more soph1st1cated surve1]1ance reports descr ibed by

Ryan (19¥that a]so prmt out var1ous additional factors
n

(such as presence of catheters, leukem1a, etc.)

'wh1ch are sorted in var1ous ways to’ a]low ana1y51s Also

avallable are dbmmerc1a] computer services, such as the

» Bac Data lnfecton control serv1ce prov1ded by Med1ca1
lilnformat1on Systems Inczz These serv1ces process '
:‘bacter1ology cu]ture result data subm1tted by hospitals to
’ _derlve var ious 1nfect1on stat1st1ca1 reports both for the

'ppart1cular hosp1ta1 and for the whole nat1on

However"s1nce the data used in most of these systems
are based on 1soIates rather than actual 1nfectlons careful

1nterpretat1on -of these reports 1s necessary, otherw1se they

<_~__w_9°U]d ePPONGOUSIY lead to 1 tbﬁ_LIHKﬂlEULELthat an outbreak '§~—————~—

had occured when in fact mu]t1p]e 1solates had been rece1vedf

| from the same pat1ent =4

---------------__—

2Address Division of Fish- Stevens Ian 120:Brighton Rd.,.
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F1gure 16. Computer generated h1stogram of zone sizes occur1ng
- in tests of susceptibility of 356 strains of Staphylococcus
aureus to erythromycin used at. the Massachusefts General - . S

. Hospital. Quoted from page 190 of ‘Role of computer in < .

"~ " microbiology’ . By 1. Kuhz. In.’Modern methods in medical = o
microbiology ~'systems and trends’ By J. Prier, J. Bartola i
H. Friedman. 1976. University ParkaPress, : . S '
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m'i_._Hosphtar 'ira” organlsm cTU§ter r'epO’"t Hw”7-
.g?“‘énumber of various: orgamsms isalated d”"’”g'h 5pe°1f1edﬁ9'

3

sk L ' C o ’

W o o S L 66
% ' - ; ' p . Q
. » . .'-“i L .

. Brief descr1pt1ons of sofie of the more common typeS\of
1nfect10n control reports are gégen as follows

InFectfon Sﬁmmary Report -

These ﬁbporgs

]

'ua@ly geqFrated at regular '

1nteﬁVals onbupon rb They contaln ‘the results on

certavn speplmens that aere pos1t1ve for a’ part1cular ’
ey KA ‘”"‘“V

‘orgamsm Most,cnly the reports are, sorted by

various parameters such -as organ1sm namé%,_hosp1tal

'locablons spec1men types/soarces, dﬁﬁe of

etc. . )
3 . ) N e ,,p-- 'ﬁ\ . (":R) ’
these reﬁbrts from gbe Royal A%exandra Hosp1ta? (Ea% yygflt
u_1979) and Bexar Hosp1tal Dlstr1cta(dorgeqﬂ§n 1978) ﬁr ﬁth"
e ¥ ' o~ ’“
- shown' 1n-f1gures 17 and 18 respect1vely,gf* "54 ‘G !E..a .
’ ’ . é, . ) 9. - 0’ )
Orgaglsm Cluster Repopt j, s e e
‘ ' : Kl v .0y o . s
A;-_ One of the'1nFect1on control reports %deuced by .

..the M1¢rob1olbgy Department at the Unives§¥§?43f Alberta or
o \ t

.’;t1me per1%§ton varlous stat1ons An example of this | S
report is shown 1n f1gure 19 Thls report is - - Lo

'Apart1cularly useful 1n that’ one can eaSIly det!bt any

h1ncrease in the number of a part1culan organTsm on u°' )

ih statlons dur1ng the spec1f1ed per1od -. C Co

: Unfortunately, at present th1s report ls only generated o
"A

in batch mode once every s1x months Hence, the analys1s e

_1s retrospect1ve 1n nature and 1s rarelylu$eful for

-short term problems

» . . ; . . Ty

—
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Infectloanncfdence By Servrce/Dept
Perlod1sa41y one. can tally the 1nc1dence gf

infections: W1th1n the hOSpIIa]'“’ a

‘patienty that had developed an’”’ nfect1on by the number
e of pat1ents that were in. the hosp1tal durtng the _same f
per1od Th1s is frequent]y expressed in percentage. In \?S(

"add1t1on one may further d1v1de the 1nc1dence by the

3 v""’

.service or department and/or the - type of 1nfect1on

\

/-w1th1n the hosp1ta1 ep eXamp]e of th1sﬁt§pe of fegprt ;,‘
descrIbed by Bam&ett (1 5) is spown 1h f1gure 20

;ﬂ%~}fi~ Barlett has’ also descr1bed qnother surve111ance o
<

'report bp wh1ch the Qrevalenc ?of,varlous organ1%ms'3;f

‘%'f1solated.are l1sted in decs .v,grorder fOr,each tjpe of

- 1nFectwon w1th1n a part1cu1ar~serv1ce A ample of g
this report is shown 1n f1gure 21. Such data have been”«
c]a1 d to be véry helpful in gu1d1ng phys1c1ans 1n thel
prevent1on and treatment of var1ous 1hﬁect1ons |

‘.Infection Per Consultants

A
Roberts (1979) has descr1bed a surve111ance ‘

' techn1que in; whlch.a computer report 1s geneﬁated on
ﬁ*ft--{pat1ents who' had developed an 1nfect1on dur1ng surg1ca17”*
-'operatlons by a part1cularq§urglcaj team The report 1s‘d"

sorted accordtng Lo the var1ous surgeons whose names

al

-

are in codes Eandgwouid rnclude the’cu c lts on""M

,'7

the. pat1ents that had developed the 1nfectlons WJth ‘
'L; th1s report 1t 1s poss1b1e to assess whether S

. Cross- 1nfections anihtﬁ% soudes of such 1nfectlons : dmt

.

RS

o ,_.‘ o
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HOSPITAL ASSOCIANED INFECTIONS

| - : " MEDICINE S
“DATE-09/30/72 . = T e e

t oo o ' o ’ . .’&

o * RESPI ATDRYnINFECTIONS‘

. 1

ETIOLOGY L | S CASES

, UNKNOWN .~ - . B P .29
e KLEBSIELLA S e el ' . 99
oo PSEUD 4ERUG * o R Y
. © S. AUREUS. Y
E. cOLI . .
. ENTEROBACTER
" PROTEUS | S
D. PNEUMONIAE  ~ e
. " SERRATIA - R .
4. .7 H. FLU L &
¥ .7 STREP PYOGENES =~

w

—_~ e WU

. TOTALS L
@ | SEPTICEMIAS . - o

,‘\x.r .

ErroLeéy -~ - - R ~© CASES
- . E. COLIT
R g7z ENTEROBACTER ‘
- 7% . PSEUD AERUG . = .« - L
- KLEBSIELLA Lo , ‘ ' . .‘ﬁgﬁzf
. 'S. AUERUS L : Ll TR
- > SERRATIA . A .
" - S. EPIDERM . T T e
STREP FECALIS T - R
o oPROTEUS -~ o0 il S
- . BACTEROIDES
- D. PNEUMONIAE .
STREP PYOGENES - .~
- MICRO ANAER .- o

S, B A SN WRUIO <Y

S e
- [igurg 21. Portions of the suveillance report of hospital
.~ associated ‘infections used at ‘the Hartford Hospital. Note = -

- the ‘arrangement: by. computer of etiologic agents in descinding '

| order of  frequency. ‘Quoted from page 103 of. '~M§dica3‘.'\ )

'»'miCrdbjoJOQV'quﬂilﬁIy360$tnand;cliniCal reJevajperwz%aymondgfj“
cd. S .

N . Bartlett, 1 974, Publi

shed by Jon Wiley & Sons ttd:,
Lol s g e -
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I&I THE MEDLAB“MICROBIOLOGY REPDRTING SYSTEM AT THE ROYAL

-‘i! ry
‘L ' . ALEXANDRA HOSPITAL A CASE STUDY
: . R ' -

A. INTRODUCTION :
The er:robwlogy reportlng system to be descr1bed here“
o 13 part of the Medlab computer system currently Used at. the

Royal Alexandra HOSplta] in Edmonton, Alberta. Thts Medlab

‘ "'s.ystem3 .1s a corrmercmlly packaged onsline laboratéry “L_\;
v'computer sysfem wh1ch '1ncludes both the operatmg p:t: :;ams |
“and the necessary hardware - ‘ ’"jé;l : e
The 1000-bed Royal Alexandra Hosp1tal is compgg‘g of an
~Act1ve Treatnnnt Pav1l1on, a,Chlldrenf":lpa\nl1on,.-.< o ” x'}%;
| \domen s Pavi l1on It ad'_r'nits ‘an ,aver%ge of “_37.0'00 ba""_tfi" QW
e pﬁr year In. add1tlon it also prov1des laboratory serlnces

& the adJacent‘G-lenrqse Hospltal and several out patlent

AR
[ . L o . L . il i, o . f
. 6] 1 n'lC.S . co S . A A - C ; ) "‘-‘ /@

£

7 The M1croblology Department 1s d1V1ded 1nto a 4 - :

“§ect1on and it

‘«

Bacterlology sect1on and a Serol

p(:ocesses an average of 50 000 spec1mens per year '
"m de;,}rtment also part1c1 tes in. the hosm tal 1nfe‘ctlon _"'; f
N LI / ., «
f "L trol surve1llance pr am by performmg pemodqc:(

env1ronmeptal surve1llance cul,{ures» and .,sterllq ty teéﬁings- n

T ;‘-'-.,3 .‘wThe Pathologlsts f-arst decwded 1n the wmter of 1974 to
o= conﬁutemze the laboratory in order to 1mprove the ”
- ' 'f"' laboratory serv1ces T_he obJectl_v.es of computemzatmo are |
' Ny __._' _____ T i
= ‘3Address Salt Lake Clty. Utah Umted States DRI

R

‘5'. ‘."-””- :V"‘»..v o . : -._v75':;:A.—“.‘.— D o . .'_', e :" o ...'.-’ L
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1. To prdvide doctors with up-to-date patlent reports in an

efficient manner .

. ®
2. To prov1de a better pat1ent 1nformat10n record1ng and
‘retr1eval system for the laboratdry
‘To ass1st in the management of the laboratory by
prov1d1ng computer1zed worKload stat1st1cs , o .
To generate 1nfect1on control stat1st1cal reports for
the Depar tment of Microbiology. | ° c
Although the Medlab computer Was a packaged system,.v’
- var1ous spec1f1cat1ons'stlll had to be prov1ded sogﬂf woulﬂ
,Abe su1table for the laboratory S use The actual N
1mplementat1on of the system began in the w1hter 6@51977 ’
‘x;Aﬁger over half a year of“preparat1on the system went ‘*f- N
”'l1ve ;on October 23 1978 Departments Served 1nclude f&' &i'
M1crob1ology, Hematology, and Cl1n1cal Chem1stry,(w1th Blood
Bark to follou 1n the futUre v o el '-°'“i ‘..#.'
| So far, ‘the system has been: 1n operat1on for over two
vyears Var1ous organ1zatxonal -and operat1on§l aspects of the R
'system are constantly rev1ewed and upgraded in- h0p1ng that a
the serv1ces 1t 1s prov1d1ng for the medvcal staff can be'-f )
further 1mproved Plans for,the near future 1nclude *i,fg;
expand1ng the s;stem s, core memory and storage capac1t1es B
. ’1ncreas1ng the number of 1nput dev1ces, and computer1z1ng iz
uthe Adm1tt1ng Department '_;:' ‘;4_fn‘i“‘ o 'h;‘ ’,'c' -ﬁc
‘”J..:.;—:. se .'»_7 Q . o | K : .'r' |
~ L o _._3{ . )
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' B. MATERIALS & METHODS Sy

rs

) term1nal for pr1nt1ng adhes1ve spec1men labels

C°mPufeP Language and Files ' »;, SR

Computer Equlpment o 7.' _ » *fN ‘ e
The Medtab system uses the CDC 1784 ser1es Central
Proces51ng Unlt (CPU)-with a core memory of 128K bytes which

“may be further expanded to 512K bytes. "_ .

Three cDe SMD magnefic disc dr1ve Un1ts each fitted

w1th 80 mega byte disc pack, are usect for bulk data storage
| IBM maﬁget1gatapes amgiused to store permaneqt records Two"ﬂ‘

Ky For data 1nput there are two Hewlett Pabkan

marK sense card aders Thereéare also a number o

] cathode ray tub' ‘nsoles (CRT‘s) located througho t the

laboratory A remot
Intens1ve Cane Unwt L u»speed llne,pranters have also. been

1nstalled in the Neonatal Intensave Care Un1t the Emergency.

n two CRT
fl‘. one mark sense chvd reader for test request1ng l

and result entry In add1t1on there 1Sva DecWr1ter teletype

:ithe CDC Extended Memory System T1me Shar1ng Mon1tor (Ver51bn
88, 35) They are wr1tten Th Fortran and set up as a- data »
.;jﬁbase system' Th1s means that all the flles iin the system are o
- :ilog1cally related and %ll data access must be through a -

(

VST



RS O

& :prefﬁef1ned and stored in the computer. -Specifically

1.

o common comment phrases are stored 1ﬁ’a d1ct1onary f1le

superv1sor rout1ne called . the data base manager : }"

‘ Al] m1crob1oJogy -term

o .
Most m1crob1ology data used in reporting-are _'

AU .
Goded words, or ASCII characters >are used to def1ne

T

most spet1men types and bodx sxtes encountered 1n the\'”

A

Mtcrobvology Department These are stored 1n two
separate f1les known as the Specimen’ F1le and the\Body
3$1te File. Examples:bf fhg Body §1te F1Ie and Spec1me5

¥ |
F1le are shown 1n f1%a£es 23 and 24 respect1vely

ologxes smear phrases, and

<called the Bacter1ology NomencJature Ftle Each phrase

is access1ble bycw numer1c cod% wh1ch is also the . search
2

ley for that part1cular phrase on d1sc Portwons of the

. Basteriology Nomencl@ture File are shown 1n f1gure 25,

{f_N of all "the ant1b10t1cs tested 1n the 1aboratory g

'A;are stored 1n the Ant1blot1c F11e They-ane arranged Jin

' the same sequence as’ the micro- d1Tut1on m1n1ma§ .

4

.1nhib1 tory concentratwn (MI%) pane-ls that are used in

,the departmént Each anbﬁb1ot1c is access1ble by an -

RN

: shown 1n f1gure 26 R

E tE%ch test procedure that can be or:esed by- doctors 1s

+ ———

oyl

",un1que 1ndex number Port1ons of the Ant1b1ot1c F11e are N

Tty

*dfset up as a methodology, ngen an. 8 character test code, _j;;;

'3f§nd asstgned’a numer1c\test coge 1ndex The me&hodotogy

.contalns the reportiqp‘ﬁ - . thé work un1ts Gf ‘that .

| ‘test and its reporting rmatThetestoodeonthe .

e
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FILE  BODFIL.RA  18:41 30 JUL.1979

****************f******************T*******************

1 /ABD

2( . /ABAB
3 /ABBA
4~ /ABBR

5 :> / ABMA
N

Figure 23.- Portions of the Body Site File used in the *
Mediab laboratory computer system at the Royalﬂﬁlexandra

& (' ABOOMEN' )

& (' ABSCESS ABDOMINAL')
"~ &(" ABSCESS BARTHOLIN' )

& (" ABSCESS BRAIN’)

&(' ABSCESS MANDIBLE' )

NN NN

Hospiﬁa] are shown here. #
- /
/
\
. B ¢
-
FILE SPEC.RA 16:41 30 JuL 1979
*************************"f(#******}k**********************
1 /AB/ &(’ABD FL') ’
2 /AM/ - "&('AMNIOT' )
3 /AV/ &(’' AMNVAG’ )
. 4 /AR/ &(' ARTERIAL TIP' )"
5

/AT &('AS€ITIC' )

Figure 24. Portions of the Specimen File used in‘Yﬁé
Medlab laboratory computer system at the Royal Alexandra
Hospi'tal are shown herg. .

,

~



MICROBIOLOGY DICTI.ONARY

******************************************’O\f********

DIGT NO

41
42,
43 '\\
44 )
45
566 -
567
568 -
569
570
371
760
761
762
763
865
866
867

- 868
869
870
871

PHRASE

___-__--—_-___-___---_-----—_-_—--—..—-—4.—-

MODERATE GRAM POSITIVE COCCI IN CHAINS
MANY GRAM POSITIVE COCCI -IN CHAINS
GRAM POSITIVE COCCI IN CLUSTERS »

- 2ARE GRAM POSITIVE COCC] IN CLUSTERS

FZW GRAM POSITIVE COCCI' IN CLUSTERS

~-C TROBACTER SPECIES
‘CI'ROBACTER FREUNDII

¢ *'ROBACTER DIVERSUS
KRLEBSIELLA OXYTOCA .

KLEBSIELLA SPECIES

KLEBSIELLA PNEUMONIAE _ s
POSSIBLE ANAEROBIC ORGANISM OBSERVED

NO ANAEROBIC ORGANISM OBSERVED

MULTIPLE SPECIES, PRESENT

ORGANISM SENT TO PROVINCIAL LABORATORY
SENSITIVE TO AMPICILLIN

INTERMEDIATE TO AMPICILLIN

RESISTANT TO AMPICILLIN

SENSITIVE TO CARBENICILLIN

INTERMEDIATE TO CARBENICILLIN

RESISTANT TO CARBENCILLIN

SENSITIVE TO CEPHALOTHIN .</“*\\_;_///

L g

Figure 25. Portion of the Bacteriology Nomenclaturé’ }

File is shown here.
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‘index is the name/number referred to when one wishes to
request a test. At present, a separate methodology’ has
' been set up to accomdate each of the most common types
Qt specimens encountered. Adso, a separate anaerobic
methodology has been created for each common type of
specimen that would usually require an anaerobic ‘
.culture. As a result, there are approx1mate1y 250
fh‘ methodolog1es present in the system Examples of some of
the test codes are shown in figure 27. .
Anput Modes '455 .
2 In this system, data can be entered either by the CRT

- or mark sense card mode:

Mark-sense Card Mode
There are ten d1fferent card types that are used
for test request1ng and result entry The names of these
Capd§/a:e‘given in figure 28. The characteristics of
some of these cards are summarized as follows: o
1. Mos t bacteriology‘requeste-are processed "through the N
microbiology test request card. This card has been
'des1gned to reject certain errors such as. request
for anaerobes on skin swabs, or cu]tures on a scotch
tape preparat1on etc. An example of -the
microbiology test reqpest card is shown in p]ate.6.
2. The'smear &*culture-result card and -the anaerobic
result card allow the entry of the most common

orga?1sm results, gram smear phrases, and 'no

"growth’ comments', etc. A unique feature of these
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FILE _ANTI.RA , | 7:48 4 AUG 1979

********************************************‘*************
" /1] 160  &(' CLINDAMYCIN' )
2 #18 160  &({’'ERYTHROMYCIN' )
3 #35 160  &('METHICILLIN' )
4 #52 40  &('PENICILLIN') -
5 #69 80 &('AMPICILLIN')
6 ¥86, 640  &(' CEPHALOTHIN' )
7 #103 160  &(' GENTAMICIN' )
8 #120 160  &(’' TETRACYCLINE' )
9 & (' CHLORAMPHENICOL' )

#137 . 160

Figure 26. Portion of the Ant#biotic File is shown herét
The number with an '#4' to its left is the disc address
whereas the number to its right is used to derive the

.MIC concentration values. ’ >
¢
INDEX TEST CODE REPORTING NAME

{'l ***************************************************

5 UROCO05' URINE SCREEN

6. _ UROMOO6 - . URINE SCREEN

8 ~ SPUTO08 ~ CULT & SENS

12 AUGER0 12 CULT & SENS

14 TRACO12 CULT & SENS

15 BLODO15 CULT & SENS

17 XBLOD017 ANAER C & §

ﬁ1gure 27. Examples of some of the test codes and the1r
reporting names are shown here .
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e e e e e mmeem oo R, -
1. Microbiology test request card
Smear & culture result card o
Anaerobic result card
MIC susceptibilitySrasult card

Kirby-Bauer susceptibility result card

2
3

4

2

6. TB & Mycology he§u1t card
7 Virology request card

8 Virology result card

9 -Fluids request card

0

Serology request card

Figure 28. Names of the di**erent card types used at the
Royal Alexandra Hospital are listed here. -

to.
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Pﬁate 6. An example of tHe mfcrobioldgy test request
mark-sense card used at the Royal

in Edmonton, Alberta.
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’¢AEds isriheueﬁii%ty to update organisms within the
same genus to the partfcular speoiesiname. A maximum
of four organ;sms is allowed on a card. However, |
more‘may be added as comments via the CRT. An
example'of the smear and culture result card”is
shown - in plate 7. '
3. There are twO‘types of susceptibility cards used in'
| the laboratory. One is the MIC card for recordIng
results from the micro- dilution MIC pane1s The
other is the Kirby-Bauer card for recording direct
disc-agar-diffusion sensitivity results. Only two
sets of sensitivity results are allowed on each MIC
card, and a maximum of three sets of results can be |
recorded w1th the K1rby Bauer card EXamples of the .
MIC card and the K1rby Bauer card are shown in«
-pl es 8 and 9, respectively.
CRT Mode "

- Various programs can be called up on the CRT by .
-enter1ng the appropr1ate command codes. Examples are tﬁe‘
Test Request program, Result Entry program, Cancel
program and Comment program etc. Once initiated, these
programs aws/lay quest1ons and walt for response The

- user then enters the approprlate coded words, or numer1c

"codes, etc. , that are required by the various programs.

- For example, the Comment»program, whichlallows either
free-text or coded comment entries,}is frequently used

in the Microbiology Department in detailed description
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card used at the Royal Alexandra Hospital
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of specimen types or body sites that“are not defiﬁed in
the files. An example of the tyﬁes of questions prompted
'by the Test Request program is shown in figure 29.
Data Processing |
Test Request ing

The RAH M1crob1ology Depar tment is open from 8 00
a.m. to 4:15 p.m. seven days a weeK. Most spec1mens are
brought to the Data Centre by porters or nursing staff
and are then plcked up by the Microbiology staff.
Exceptions are STAT tests such as CSF cultures and

vpregnancy tests which are brougﬁt d1rectly into the
chrob1ology Department. Specimens that arrive after
3:45 p.m. are refrigerated until the following day.

All Microﬁiology test requests and result entries
are hahd]ed by the Microdto]ogy staff. In the
Bacterioldgy eectton each spec1men requested for
culture must be accompanwed by a m1crob1o]ogy request
card with the apprOprlate 1nformat1on'prov1ded Although
certain error checking rout1nes have been incorporated

" into the card, it is still the responsibility of the
staff'to ensure that each card is marked correctly
- before proces;ihg '
After checking for errors, the request cards. are

 batched togethér and processed through the card reader.

Some of the errors that are m1ssed by the technolog1stsv

will also be detected and reJected when processed
through the card reader, w1th the appropriate error

(:£>,
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TEST REQUEST ENTRY 7:03 19 AUG 1979
PATIENT 1D: 123

DR. NUMBER:
LAU, YIN YEE FRANCIS ~ LAB

TEST ‘TIME/DATE
: RESULTS ENTRY R—
SPECIMEN AVAILABLE
PRIORITY ‘
SPECIMEN TYPE
OPTION(S): A .
COLLECTION TIME, DATE (TTTT, .MM/DD/YY): 0630
TEST DONE (D): SPUT008, SPECIMEN CONTAMINATED
SPECIMEN: SP ~
BODY SITE:
TEST/DONE (D): D

CULT & SENS , 12671 |
TEST REQUEST ENTRY -~ 7:03 19 AUG 1979
PATIENT 1D: |

SN OO

Figure 28. An example of the test request routine
is shown here. Manually typed entries have been
under lined to differentiate them from computer-
generated sentences.

S0
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¢

' message displayed on the adjacent~CRT.. Those that cannot
be processed by the card reader for various reasons, '/
such as site not on card, or additional comment

V4 .

required, etc., are processed via the CRT console.

\AS soon as a request is processed, the computer

will generate a set of adhe51ve Tabels with the /

~ - .

‘rresppnding information printed. One of the labels is -

put onto the back of the orlglnal request card

Th1s 1s then used as the work card for that part1cular

culture . Since specﬁmens are brought down contlnuously ;
into the laboratory, this test request process is - .
repeated throughbut the day.

At this stage, the patient’s record*uill 1nd1cate
that this particular test has been requesteé and i ftn
» progress, and the pat1entnrecord will rema1n in the j‘

computer as long as the test is still oytstand1ng. even

Cif the patient has been d1scharged

Envrronmental surve1llance samples are sent to the
' department periodically for cultures. These aré entered\
under f1ct1t1ous pat1ents that have been adm1tted to
‘f10t1t1ous locat1ons Then they are process\: ace vding
to the estabhshed Jnfectlon control protocols 7

A1l virology cultures and viral serological stud1es
are sent to the Prov1nc1al Laboratory of Publ1c Heatth
Al v1ral serolog1cal requests are processed by the Data
Centre staff whereas the v1rology culture requests are

handled by the__)croblology staff. In both cases.fthe,

-
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appropr1ate Provincial Laboratory request forms have to

'_be f1l]ed out and sent with the specimens. One of the
computer- generated labels is then put on. the back of the
original request card s a temporary record.

Most Serology reduests are processed by the Data
Centre staff._They are usually of the 'UNAVAILABLE' type;
- meaning that the specimens have to~be collected. After
protessing the request cards,*these requests would -
appear on the co]lectign‘Ttéts along with other
Hematology,and Chemistry requests for coTlectidn by the
blood collection team. Some requests are accompanied by
specimens taken by the nursing staff. In both cases,
when the specimens are available, they are brodght'to
the Serology section. .- .

Result Entry ' ' o ‘

AT reSu]t entries require the name or index number
of ,the test code, as well as the correspond1ng access1on
number There are .three states for a testr-qgii}Jm1nary,
interim, and final. The ‘pretiminary boxris marked when
the technologist is working with the cultdre "Interim’
is marked only when the techno]og1st 1s f1n1shed with
the ‘culture and is ready to have the results® f1na11zed
by the senior staff. Results on the_cards are checked.
‘against the results in the computer either via the CRT
or with‘hardécopy printouts. After verificatidn, the
senior techno]ogists may marK the ' final’. box on the.

cardS'and-process'the cards through the’reader again for -

-~
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final verification. Culturee with normal flora or nd
growth may be fina]i;ed‘by the technolog?sts wi thout
review by the‘senidr staff. The process is a bit
illogical, E;t it is necessary, beeause bnce.the culture
results are f1nal1zed the report contents cannot be
changed | |

1f tne desiredhresults are not on the cards, or tf
changes have tdobe made in the results that are already
in the patient’s recorg (for outstanding tests only),
one can'call up the Fesult Entry program or the Commént
-program ?n ‘the CRT console to make the necessary -
changesf Listings of the Specimen File, Body Site F1le,
and.part of the Bacteriology Nomenclature File are put
beside the console for quick reference. An example of
the Result Entry routine is shown in figure 30. .

Special tests which are not performed by'the
department, sucn as Salmonella typing, and Pseudomonas .
_pgecine typing, etc., are sent te.the'Provincial. .
LaboratOry of Public Health. A comment such as ' SENT TO
PROV LAE\\?R FURTHER IDENTIFICATION' -is then setered
1nto the pat1ent S record and the cards are held
un-verified until the resu]ts are returned

~Virology results may be entered elther by cards or

by CRTs Only one type of results may be entered when
using the v1ra] result card. These may-e1ther be culture
results, or sero}ogy results. If the desired results are

not'on:the card, one may.seiect the appropriate phrases

¢ : : 9
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F1gure 30 An example of the d1alogue format in the
.result entry routine via the CRT in the Medtab
microbiology system at the Royal Alexandra Hospltal.
Manually entered data has been underlined to .
differentiate it from computer-generated printout.
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<« RESULTS ENTRY PROGRAM
' TECHNOLOGIST 1D NO. :
© ENTRY MODE - WORKLIST OR ACCN NO: (W,A): A
 ACCN,TEST: 12671,SPUT008 |

14

7

LAU, YIN YEE FRANCIS

SPECIMEN/SITE:
GRAM SMEAR

95

108 19 JUL 1979

SPUTUM

MODERATE GRAM POSITIVE COCCI
CHANGE, ADD, OR DELETE TEXT (C,A,D)

AEROBIC CULTURE -

HEAVY GROWTH STREPTOCOCCUS PNEUMONIAE
684
SENSITIVE TO PENICILLIN

732
901

SENSITIVE TO TETRACYCYLINE
" 904

CHANGE, ADD, OR DELETE TEXT (C,A,D)
, CHANGE OR ADD SUSCEPTIBILITY FOR AEROBIC CULTURE (Y/N)

AEROBIC CULTURE

MODERATE GROWTH  STAPHYLOCOCCUS AUREUS

731

662

CHANGE ADD, OR DELETE TEXT (C,A,D).:

SUSCEPTIBLE T0
CLINDAMYCIN

MIC 1.000 MCG/ML

ERYTHROMYCIN

MIC 2.000 MCG/ML

" PENICLLLIN

MIC 1.000 MCG/ML

AMPICILLIN

MIC. 2.000. MCG/ML

"TETRACYCLINE

MIC ~  0.500 MCG/ML

CHANGE OR ADD SUSCEPTIBILITY FOR AEROBIC CULTURE (Y/N)
» PRELIMINARY, INTERIM, OR FINAL REPORT (P,I,F) : P

. ACCN, TEST:

Y
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from the Nomenclature File, or treat the results as
free-text comments, and enter them via the CRT.

Sefology tes€s are only performed three times a
week in the Serology section. Worklists can be called up
prior to performing the tests in order to organize the |
work load for that day. Ail serology results are entefed
via the CRT. They are tﬁon printed on an 'Univerified
Results Print’ for verification by the senior staff.
Tests that have to be, repeated for various reasons'may

,haVe thoir status changeéd back to ‘workpool’ whereas the

nemainigg results can be verified. X

Manual Backup System ‘

< Manual backup protooolo have been designed to be put
into effecf inrcaSe of system failure. These are¢ described
bﬁiefly as foliows:.

1. Io_case’of short' term systeo shut-down, specimens are to
be labeled with patient IDs and cu]iured. Résu]ts are
marKed on cards as usual but not reported. Dniy A
;ignificont results are phonéd to the stations. As. soon
-as the system is back up, a\llthe results are then

processed. o ' k

2. Wheo the system is shut down %or 24 hours'or’more,
vrésolts are to be recorded on the Microbiology
requisitions and-distributsﬂ to the nuréing stétions‘the_
same way as in the previous manual’system. When the

. system is fonctional again, results are then transcribed

~ onto the cards and processed -at that time.
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C. RESULTS OF COMPUTERIZATION
- Departmental Reports
1;‘ A1l requests that are outstanding in the Bacteriology
section are printed on‘the Bacteriology Results Print
every evening for viewing on the following.day. The
. report conta1ns all the outstand1ng requests along with
~any ava1lable results that have been entered up to the
time the report is printed. It is intended to be used
together with the cards that are marked ‘' interim’ to
check the fesults that have heen entered. If'there are
any errors, ‘the necessary corrections may be made via
the CRT The report also allows one to detect cultures
that are overdue. An example of theﬁéacteriology Results
'Print is shown in figure' 31. '
:2.> A1l serology results from the Serology sect1on have to
be llsted in, the Unver1f1ed Results Pr1nt and exam1ned
by the sen1or staff before they. ;re ver1f1ed An example
of the Unver1f1ed Results Print is shown in f1gure 32
3. A Department Log is generated per1od1cally on all
| referral tests, such as TB and vn*ology cultures a_nd' l
viral serology tests, etc., that have been.sent to the
Prov1nc1al Laboratory of Public Health ~This report
contains the accession numbers, the names of the
patients with thelrequests, as nell as a tally on the
. total number of speCimens sent during the specified

period.’An_example of the Dept'Log is shown in figure

A e T T SN SO
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UNIVERIFIED RESULTS 7:21

LIST NUMBER ' 141  ASOT (ASOT . )

LN ACCN PATIENT. # NAME ASOT
: SP TIME DATE LOCATION
1 23177 ' QC POS ~ NA
2 22403 ‘ FILL S NA
3 11919° 123456 LAU FRANCIS Y.Y. 850
. B 1720 7/15 LAB

4 11920 876654 “TEST PATIENT <12

| B 1720 7/15 LAB

"~ END OF REPORT

Figure 32. An example of an Unver1f1ed Result Print is

- shown here
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33. ) o .
The Labohatory Statistics Report is printed monthly
which tallies the total number of cultures per formed on
each t&pe of ﬁethodology. It also provides the total
unit values per methodology. The report separates
In-patients Out-patients, Emergency pat1ents etc.,

giving the total number of cultures from each category.

An example of the Laboratory Statistics Report is showh

in figure 34. R

Infection Cohtrol Reports

1.

The Infection Summary Report that is printed every
evening allows the organisms, locationg, specimen types,

and the body sites of all recently f1nal1zed requests to

| be sorted in the order that one des1res It is then

viewed on the following day by the Infection Control

- Officer. Examples of.the Infection Summary Report,

sorted according to various parameters, are shown-in
_ \

figure 17.

.’aSimilarly, the MicrobiologybSusceptibility Report which

is pr1nted monthly, allows the spec1men types, body

. s1tes, and locat1ons of all recently f1nal1zed requests

to be sorted in any order giving the respective

J_susceptlbll1ty proflles of various organisms reported.

(.
This report 1s,v1ewed by the Mlcrob1olog1st in order to

monltor the suscept1b1l1ty patterns of var1ous B

~organ1sms Examples of the M1crob1ology Suscept1bil1ty

@eport, sorted accord1ng to var1ous parameters, are
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103

shown in figure 35

e

Direct on-line patient inquiries are available via the

CRT to retrieve patient infofmaiion that is in the
cémputer. Selected rgsults ma9 be displayed on the
screen, for viewing oE printed as hard-copy print-outs.
Patient records are stored in }he computer as long as .
there are tests that are stfll outstanding. Once all
tests are verified th; patient record will be purged.
onto magnetic tape three days post-discharge.
Out-patients such as those from Emergency, c]inics:
etc., are discharged from the computer the day after al)
the tests have been verified. Theﬁefore one would have

to consukg the Medical 'Records Department in order to

retrieve results on these patients.

Patient Reports

1.

Patient Summary Reports aréBprinted‘every evening
listing all 1aboratory.tests requested along with all

results that are available up to the time before the

reports are printed. These reports are cumulat1ve for a

period of seven days. On the eighth day only the
outstanding requests willtqppear bdt not the requests
that have been finalized du inj the last seven day
periodf Thesé reports are used as the patiqnts' chart
reports. Each time a new report is feceived, the old
copy is discarded, except .for the seventh déy report,

which is retained as-the-penmanent copy for that seven

¢
HW
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day period. An example of a patient reportéﬁssﬁowﬁ {h_

'figure 36. o . «’

ward Summary Repofts'that contain all outstanding
requesté along,with thgir.results ar% printed every
aftérnoon, These are temporary ward reports that are
used to inform the medical staff of the progress of all
‘outstanding'reqdésts and are éiscarded at the end of
each day. =

Environmental culture results are printgd perio@ically
and sent to the appropriate stations. Only ’
hyperalir- -tations from Pharmacy, bone swab cultures

from Operating Room Bone Bank, énd AFTESTS from all
. < —
he computer at

3.

autoctaves within the hospital are o
present.

\

.3 Test Requesting

1.

A1l -patients have ‘to bevadmitted‘to the sYstem.béfore N
tests can be requested on them. Although most of them
are admitted by the D;ta Centre c]erks, ;\fair nUmber
still reaqhathe.Microbiology Débértment without having
been admitted. Therefore they would have to be entered
Ly‘the Microbiology staff. This has prov:; to be a
_time-consuming task. R ~j

A rough estimate has shown that only abcut 70% of the
microbiblogy request cards coufd be précessed throughi

the card reader. The remaining 30% had to be requested
/ . - - a

9
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LAU, YIN YEE FRANCIS 123 M 23 LAB -
AU | 13
TEST ~ SPEC  RESULT REQ-DATE TIME COL-DATE TIME ACCN
CULT & SENS o 17119l 1737 77 7779 1740 15434
**INTERIM REPORT
SPECIMEN/SITE: SPUTUM -
AEROBIC CULTURE
MODERATE NORMAL BACTERIAL FLORA
HEAVY GROWTH STAPHYLOCOCCUS AUREUS‘
SUSCEPTIBILITY. TEST ‘
» -
YL INDAMYCIN | MiC (MCG/ML)
, ERYTHROMYCIN =~ 0.250
: ~ METHICILLIN - N L
. PENICILLIN | N 0.500°
AMPICILLIN >
CEPHALOTHIN > 8.000
GENTAMICIN . < 1.000
TETRACYCLINE -~ < 0.250
CHLORAMPHENI COL - 8.000
NITROFURANTOIN - .. < 64.000
CTRIMET/SULFA . © ° " < 0.500 / 9.50
S GROUP

" HEAVY ‘GROWTH BETA HEMDLYTIC STREPTDCOCCU
- _SENSITIVE TO ERYTHROMYCIN
" SENSITIVE TO PENICILLIN -
SENSITIVE TO AMPICILLIN
. SENSITIVE TO CEPHALQTHIN
SENSITIVE TO TETRACYCLINE .
SENSITIVE TO CHLORAMPHENICOL -
SENSITIVE TO LINCOMYCIN
SENSITIVE TO OXACBRLLIN

B bl T Lol s Rt t SRREE R S M st il i e A e e e R S g o [T | SNP SE IR P Sy
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- Figure 36. An examp]e of the'patient‘summary report is

shown here. ) -

RS c . :
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_ ‘;1nd1cated spec1men type exactly.

‘regarding the request.

107

via the CRT. This is mostly due to the specimen type’or

‘body site-not being on the reduest‘€3$d. So it appears

04 _
that the CRT is essential in this proce®# ‘in order to

"allow a degree of flex1b111ty that the mark-sense card

1acks. ‘ - .

. of the four request cards thag‘ére used (virology,

fluids;‘seroiogy, and microbiology), the mférobiology
request card has presentea the.greétest challenge[llt
was hoped at first to design the microbio]ogy request

card‘so that certain types of specimens would only be

- allowed certain requests. But this 'has proven to be very

complicated.‘Alsb,'fregUently the specimen types and ‘
body sites are masked arbitrarily beeause_of the.]imited-
number of choices that are on the card. This has.
resuited in the:loss of accuracy on the infofmation

. . . \ f .
The fact that there are over two hundred methodo]ogies

_‘has caused some confus1on in selecting the right test’

code when test request is done: via CRT. Often they are

- chosen arb1trar11y because.none would seem to fit the

<

The time. requ1red to process a spec1men has increased

"after computerization, because additional t1me is

.7requ1red to check the request cards for errors and to
"affix the edhes{veilabels' So there has ot been any net
“ﬁsavihg in the technolog1sts time-in this regard.

«The Medlab system does offer the capab111ty of

BT
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preventing duplicate request by comparing each request

with the pat1ent file and reJect1ng the request if a

's1m11ar request has been made w1th1n a spec1f1ed time

per1od, But during implementation it was felt that this .
Ra

.featurefmight actual]y‘hinder the processing of

’ .
: dup11cate spec1mens that might we]l be Just1f1ed Also

if all the tests were to be checked for duplication it -

was feared that the overall system response time would

be affected and prolonged'drastically.vTherefore this

particular feature was not included-invthe system.

Result Entry

1.

Both the accession number and the test code index ‘have

to be marKed on each result cird before process1ng This '
o y

is qu1te time- consum1ng, if many carfs are involved. It

would be much more eff1cnent if the accession number and

test code 1ndex cou1d be pre-printed onto the resu]t_

'cards by the computer
In addition, marking of the'card'is eXtremely.critical

.because partially marked’ boxes w1l]dnot ‘be picked up by

the card reader whereas mark1ngs that have n%t been
erased cOmplete]y can cause eroneous results to be
entered un- 1ntent1onally

Since 1t is impossible. to. know prec1se1y whether the

results have been picked up by the scanner or’ not 1t-is

still necessany to, compare the resu[t cards with the

result printouts. -This processrhas Cffered little

.improvement over thejpreVicussmanual method of checkihg
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reports.

4.  In general, mark-sense cards seem to be an adequate
means to enter test results, prov1ded that the CRT can
be used to enter the less commonly encountered results.
However, good co- ord1nat1on is requ1red in us1ng both
cards- and CRT' s for result entry For example, if one

attempts to update an organism result by CRT and

-subsequently tries to process other organism-results by

- cards for the same culture, the cards would’be rejected
because the'organism result that has .been entered via
- CRT is not marked on the card. Occas1onally, this has
N |
resulted in some confu510n because one cannot tell
exBctly what results are in the computer by Just .
exam1n1ng the result cards ;
Pat1ent Reports
l. The Patient Inqu1ry program and its optional hard COpy
.prlnt out are invaluable because they prov1de dfFect
o access to all the patient results that.are in thev_.
computer The only draw back seems to l1e w1th the fact
that ‘most of the m1crob1ology results are not entered
unt1l some time 1n3;he afternoon. So the medical staff
vwould still have to phone the department to 1nqu1re A
results’that haye_not yet been entered
- 2. For the same‘reason mentioned'above the Ward Summary
Reports that are pr1nté% each early afternoon have not
been very useful for the med1cal staff in locat1ng

jm1crob1ology results

<
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3. Some physicians are dis-safigfiedAWith'thellengthy' o
Patieét Summary Reports that they are now receiving,

‘ sinée the reports start with'the oldest requests in’
chronological order withiq the 7-day period and new
results are not flagged, it is very difficult to find
the .requests that contain(néw results. |

4. Because of.the limited stofﬁge capacity with.the Sysfem,

‘certain patients, such as those from the Glenrose |
'HQSpita],'Emergehcy{-and Out-patient Clinic, etc., are
purged from the system shortly*after all requests have
been finalized. THis has resulted in some criticisms,f“

- from the medicai stéff, because they could not retriévé

| l ' these récoﬁds froﬁ~the system.
T Statistiéa]'Repérté |
1. The depértménta] repofts are usefdl in monitoring and.

| organiziné the:wobk load within'the Department. The
Départment Log, in‘parficular, provides valuabfe _

information aboit the number of specimens that have been

. sént to Provincial Laboratory. And the Workload =

Statiétfcs Report has e]fminated'the time ?nd.éffcrt

that 'a"i‘:e']requir;ed to collect and compi Te thé."data.- .
2. The Infection Summary Repoff~i$ especially'Uséfui

becaﬁﬁe'it Cah_mdnitor ghganisms-that are of

‘ epidemiologica].sigﬁificahCe. However, ‘the fact ‘that it
‘ohTy sorts on finalized requests 1imifs.the survéy to a
: refrospecfive‘View. Also, it is not possible to sort aﬁd

list only Selected)brgénisms, locations, and specimen

L N A AR Y N o Ase g e R s S e o e e e
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‘typesttthus one would have to scan»through the Wholé |
printout in order to locate the information of interest.

3. The Microbiology Susceptibility Report is also useful in
“monitoring the susceptibility profiles‘of var ious
organisms isolated during a specified period. However, a

 major shortcoming,is,thevfact that each MiC coiumn
contains only the percentage of organisms that was
sensitive at thatlconcentration. It would be much more

- informative if the percentageshcould'be cumulative up to
the highest MIC dilution, i.e.,, the percentage of
organ1sms susceptible to a partlcular MIC concentrat1on
'would also include the percentages of the same organ1sms

: found suscept1b]e at lTower concentrat1ons

" overall Remarks |

In retrospect thts microbiology reporting system has
.only part1a11y fulfilled the obJect1ves set out by the
laboratory Undoubtedly there has been a dramatlc '

| 1mprovement 1n the access1b111ty of the pat1ent results to |

v the med1ca1 staff Results that are so cr1t1ca1 in the

management of pat1ents in the Lntems1ve Care Unit, Neonatal

ﬁntensive-Care Unit, etc., are now direCtiy accessib]e‘via

. the remote;terninals on these nursing stations. The

'éumulative nature of the“pattent reports has also aTlowed |

the- phys1c1ans to mon1tor progress in the1r patlents

[ ‘
c11n1ca1 cond1t1ons eas11y

~ But some doctors have c1a1med that they are st111 only

--gett1ng the same resu]t contents as before W1thout any rea]

-
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improvement'ln the—service thevlaborator! islprovtding.‘And
'in some ‘cases, the bulky reports'have actually proven to.be
a nuisance in looking up the desired results. Although the
_report format could be improved somewhat to make it easier
”to read, it is not possible -for the computer to speed up the
4t1me\\?at is required for}the'proceSSing of the specimens
and cultures. .So unless automated instruments are acqu1red
and on l1ne term1nals are 1nstalled directly on all the
nurs1ng stat1ons for result retr1eval, this problem is
'ljkely to'continue_uithout.any jmprovement. :

| :As*for theijcroblolOQy Department, it is;duite clear
that-computerization has indeed brought about a drastic
improvement in the tiling and retrieval ot patient results.
What used to be time- consum1ng searches of pat1ent records

can now be handled eas1ly w1th the computer In add1t1on,

" - the computer has also 1ncreased the accuracy. of the reports,

Iand standard1zed the report1ng of most m1crob1ology results,'

The stat1st1cal reports that are ava1lable are useful
tbut could be-more'1nformat1ve. For'example, the_Infectvon"
Control.repOrt formats'could be more'flexible Aprouidlng
only the organ1sms, locat1ons, spec1mens of 1nterest instead
- of retr1ev1ng the complete set of data. The WOrKload
'Stat1st1cs should allow further sort1ng and tally1ng of the’

tests requested by parameters other than the ones avallable

“by the ex1st1ng program. . ._;li

The Serology section has become much more efflc1ent

’s1nce computer1zat1on The 'use. of workl1sts and CRT entry ofs

Ly
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results has drastically improved the organizatjon and the
reporting of these test results. | |
| . System hardware has'so far been quite teliable, and
.there have only been few occasions of unscheduled down-time.
- Ma1ntenance has been adequate and inconveniences caused by
machine malfunctions haye only been m1n1mal. However |

software.modifications have been difficult, because

lack of on-site programmers from the Medlab oompany;
additional costs—associated with each change.being put

forth.

- and planning of the system, it seems that with careful
're-designing andgne*organization of the methodologies..t
"codes, spe01men types, and body sites, etc. , one should e
'able to lncrease the eff1c1ency of this. report1ng syste }
'Other aspects, such as the automat1c report1ng of nega 1ve )
results, qualwty control and automated ed1t1ng of resu]ts

'for errors, etc., shou]d be ser1ously contemplated in o der R

to utilize more of the capab111t1es that are not yet

_ rea11zed at present
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IV. COMPUTERIZED VS MANUAL INFORMATION SYSTEMS: A COST
BENEFIT REVIEW

A. COST ASPECTS - ' , 3
Cost Compar1son Between : Computerized & Manual Systems

Despite the recent decrease 1n_the cost of computer

~hardware, the overall costfof_laboratory computer systems is
still quite high. This is mainly due to the additional
'programmtng'efforts that are required to provide the*
_Lnecessary software for the types of applications 1nvolved in
. these areas. As of now, there are very few c]1n1ca1

~m1crob10109y laborator1es that are 1arge enough to warrant a

ded1cated computer system Instead, the. most common practlce

™~

is to 1nstall a. central1zed and ded1cated 1ab0ratory

. computer system to serv1ce the various laboratory
o dtsc1p11nes, 1nc1ud1ng the m1crob1ology laboratory TThis;
4tends to 11m1t the: ‘choice of a system that w111 handle the»
"umwcrob1o]og&frout1nes This 1s espec1a]ly true in the case
| of turn key commerc1a1 computer systems, since many of these»
‘systems, as ment1oned prev1ous1y, have only 11m1ted |

| capab1l1t1es 1n terms of process1ng m1crob1ology data

The expendvture needed in setttng up a laboratory

{:computer system can usua11y be d1v1ded into (1) the

’ non recurr1ng cost of purchas1ng and . 1nstall1ng the computer
.hardware and (2) the annual costs of. operat1ng the system
"h(wh1ch 1ncludes data proce551ng staff and ma1ntenance)

;rt is.an-in- house system..there is the added cost,for”the ”
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destgntandtdeVelopmentAof the system. Usua]ly these costs
are tncluded in. the budget of the laboratories as a whole,
therefore, the exact cost of the individual area is *
difficult to detebmine. But as indicated by“Kobernick
(1974), laboratory computer systems are usually expens1ve to
purchase, install and operate

On the contrary, the cost tn maintaintng a2 manual
microbioldgy laboratory is relatively minimal, s1nce one
merely requ1res some rubber stamps, typewriters or
photocopy1ng machines, filing cabinets, and clerical staff.
A summary of the varlous 1tems that are requ1red 1n the
;computer and manual systems is given in f1gure 37.

In add1t1on to the cap1ta] and operating costs
’ment1oned there 1s usual]y an additional cost that may not
be - apparent at the beg1nn1ng Th1s is the amount of overt1me
on the part of the laboratory staff that is requ1red to
implement the system MacLowry (1978) has found that in °
1mplement1ng h1s Honeywell m1crob1ology computer system,
there was an 1n1t1al increase of 48.3% in staff overt1me
during thg first month of 1mplementatlon over the ‘Same
‘period in the prev1ous year. Th1s was followed by subsequent
27 6% and 0 4% of overtime: over the next two months, with

’Vthe total overt1me estlmated to be about 730 hours

thobernlck (1974) has also reported. that an additional

$12 000 to 15 000 was requ1red for the ‘one-time’ overt1me
‘ cost dur1ng 1mplementat1on of h]S system Most of the

-overt1me costs were . spent on fanvlwamzmg the staff wi th

\.
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COMPUTERIZED SYSTEM . MANUAT SYSTEM
B J O S, e e e e e e amc e me .. ——
-Capital cost -hardware, includes CPU, -rubber stamps
- ' terminals, disk & tape
drives, document readers, .
etc. C : _
- - laboratory renovation -typewritters or

e : xerox machines
-system instaltation -
-software development

(if in-house)

Operating cost -data processing staff -typists, clerks -
I L -equipment & software. - - .
i -~ maintenance
‘ -~computer. paper, request -request forms &
forms, stationery stationery
~supplies , - supplies’

Figu;e 37. The types of costs for a computerized and a
manual system are shown here. - Ve S
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the'computer system, and in solving unforeseen"
computer~re1ated”problems that had arisen during the
1mplementatlon phase. G

There have been very few stud1es ‘carried out in
determlnfﬁg the exact cost of a computer system for the.
mlcrob1ology laboratory Those that have been reported have
all concluded that the cost of a computerized microbiology
system is higher than that of a manual system. For example
Goodw1n (1976) has est1mated from h1s batch-oriented
port- a- punch card system, that when all the associated costs\
were included to derive the cost of a pat1ent report, it' o
costs 10.97 pence (approx 44¢) to produce a computer'
report, in contrast,to 10.28 pence (approx. 39¢) that was
needed to produce a manual report Other”studies by Harvey
(1972) and Andrews (1975) have also suggested that the cost
of computerized m1crob1ology systems were from marglnally to.
substant1a11y higher than manua] systems ‘The amounts '
: reported are summar1zed in f1gure 38. However one shoqu
note that these f1gures were al] obtained from the use of
.batch or1ented rented central computer systems. therefore,d
they are not truly representat1ve of the on-tine” systems '
that are commonly used nowadays Although it is unl1kely
lthat these on- lire systems would be any cheaper to purchase
and operate there is little ey1dence yet repérted in recent‘
lwterature, _ _A' : _
Turn-key. vs In-house Systems' o

4> One of the most.difficult decisions of the director of
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Author - Data processing Cost of one-report
" mode . . computer manual -
Harvey (1972) paper-tape, batch-oriented 77¢ ‘75¢ .
Prince of rented ‘central computer
Wales Hosp. system ' “
Andrews (1975) mark-sense document - ‘  80¢ 15¢
Charing Cross batch-oriented, remted
Hospital central computer system | N
Goodwin (1976) punch-cards, paper-tape 44¢ 39¢
North Wick batch-oriented, rented

Park Hosp, central computer -system

- e eeem - -

ngure 38. A summary of the cost c‘v'arison,betWeéh the -
production of manual and computer eports in various
hospitals is shown here. : :
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a clinical microbiology_laboratpry regarding computer
'systems is whether‘to purchaseag commerctal turn-Key system
or to develop a- customized system. Quite frequently, this
can become more complicated in situations where the computer
. system is "to be shared among ot:eyrlaborator artments.
Even Lf the d1rector were able-t0 make an 1nd£§3:dent
selection, it is difficult to predict which would be the
best choice for a g1ven m1croblology laboratory, since the
"final decision is affected by many factors such as: the
obJect1ves and the .needs of the laboratory, the ava11ability
of su1table commerc1al systems for m1crob1ology, competent
programming staff who can des1gn and develop a customtzed
;system and most 1mportant of all the a]located budget or
fund1ng for the proposed computer s&@tem

Both successful 1n-house and turn-key mtcrobiojogy
systenms have been reported In generat the in-house
customized systems, if properly designed and developed can
-usually meet the spec1f1c needs of the user But these
-'systems tend to be very comp11cated and requ1re h1gh1y
competent pnogramm1ng staff 1n develop1ng and ma1nta1n1ng
the system It is also 1mportant that the,development of

- in-house systems should not be too dependent upon a few Key

'_1nd1v1duals, svnce it could be dlsastrous to the enttre

.'-progect if any one of these resource rersons should decide

to leave the scene In add1t1on, the development of 1n-house
systems would also requ1re total commlttment and ded1cat1on

from the laboratory staff, slnce\jmpleme at1on may be a

| .
N g Lo . .
. i . /
R R .
.- . . B
. - .
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very demanding and exasperating process. Even after the

initigl implementation of the system, there. will be

'modifications:or.improvements and frequently these are

'dependent upon’the current ebligations and priérities of othe

computing staff. Finally,'it is often very diffidujt,to

. assess the cost for the development of the system, since it

is: not always pOss1ble to pred1ct the types of problems that

.one may encounter And at least one author (Andrews 1974)

has excla1med that'the.development of the so?tware‘for his.
system had taken much longer than had ant1c1pated

In contrast the costs of turn Key systems are usually
fa1rly well de?1ned But since they are usually lntended for
general applications, ‘any add1t1onal software‘and hardware ’
ﬁfor the parttcular laboratory would result in extra cost

which can be very expens1ve FurthermOre -many, have found

(Lawrke f979 Lau 1979L that commercxal(p1crob1ology systems‘"

~

. .are usually veryAgeneral 1n nature and regyire add1tlonal . 4 ‘

'fefforts 1n the1r adaptat1on to the ex1st1ng m1croblology

routlnes In some 1nstances, the rout1nes may havaﬁ{gabpﬁ

,mod1ﬁed 1n prder to accomodate the system Also once . the

Tv’

*system is .in operatlon most vendors become Feluctant to

.

modtfy the software and frequently any mod1ficat1ons and

expans1ons can lead to substant1al costs =
. -

1/
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B. IMPACT OF COMPUTERIZATION‘IN THE MICROBIOLOGY LABORATORY
‘MaJor Shortcomlngs , ‘ © \

Entry of m1crobiology'data~tnto the computer system is
probably the main area that presents’the,most serlous
drawbackl The existence of punched tards, mark~sense cards,‘

- optical reader documents, CRT's and speclallzed terminals.
etc.,‘seems to indicatevthat-there Tsma lack of consensus as
to the best means to enter these data. Also, in whatever
form, data entry is usually a very time-consuming-task“ For
‘ example, W1ll1ams (1978) has concluded that there was no net ,
sav1ng in the technolog1sts_, clerks’ ) and patholog1sts
| time 'in the: processtng of the requests and spec1mens from
_/? his computer1zed system that uses optical reader documents
| band CRT’s. Lawrte (1879) has also reported that the . ,
o technologists t1me for computer related functlons ‘that have
replaced the manual operat1on§ 1n h1s Honeywell system has
| actually 1ncreased by a factor of 1. 3 R
| A survey conducted earl1er by Goodw1n (1976)
compar1ng the t1me it took for proce551ng a request in both
the mandal and computer system has revealed that with" his
' port a- punch card computer system, 1t took an average of
11 7 m1nutes ‘to process agrequest wh1le the manual system
only requ1red 8.6 m1nutes for the same process' | |
' Add1ttonal t1me and efﬁort must also be spent in
famtl1ar121ng the staff with the use of th\,computer in
‘ spectmen and data entry, data correctron and ver1f1catlon,ygt'¢v

. Also,vsome 1nd1v1duals have to -

e

' and report generat' n/ el
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ubecome»knowledgab]eﬁabout;the system so they can act as the m
',resource'bersons in soTving computer-related problems on a
- daily basis. Sometimes these can become excess burdens to
- the already-over- worked technolog1sts Unless adequate
training is considered.and well-p]annedzahead of t1me, the
results of having improperty'trained‘staff to operate.the
vcomputer system can_be disastrous:

Another serious drawback-of mos t laboratdry computer
: systems is unscheduled down-time, which is often .
~un-predictable and can lead fo loss o¥ valuable time and
much‘frustration amonggthe staff. The exaspenations and
irritatjons‘caused by*such'OQCUrrences,-as expertenced and,
descr ibed by Grams (1979), can severeTy impair the
..eff1c1ency and morale of the Taboratory, and could »
eventually lead to the destruct1on of the computer system
‘Therefore lt is most cr1t1cal that there be soine form of
‘manual back up’ protocols in case of such occurrences

Aside from manual back- ups,esome recent advanceme£;/4n'
jcomputer technology has also offered another alternati
_That 1s, to have two or more central processors with
’dupl1cate storage dev1ces as in the Tandem computers -
,descr1bed by Fenna (1980) and Grams (1979) that'can in
, effect act as computer back up units for each other. The .
data in these systems can e1ther be updated to all un1ts |
's1mu1taneously ‘upon entry, or in a background batch mode at'
des1gnated t1me If one unit fa1ls he other one w1ll be

»_trlggered e1ther automat1ca11y or by manual start up for

L.
%
-
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lmmedlate replacement
”Potentlal Beneflts =
In spite of the high cost and the d15advantages
assoc1ated w1th laboratory computer systems 1t is ev1dent
that they do have much . to contr1bute to the laboratory in
terms of 1ncreas1ng the eff1c1ency ‘of the laboratory and
enhanc1ng better quality patient care. In fact, one of the
maJor ‘advantages of‘compute::;§{1on in clinical m1croblology.
is that both the qual1ty and accuracy of pat]ent reports can
‘be 1mproved dramatlcally With computer generated reports, )
the nomenclatures can be un1form and standard1zed since. most
results have bepn pre def1ned The error- checklng routines.
Vthat are present in. some systems can automat1cally )
scrut1n1ze results for errors w1thout human 1ntervent1on
nfThe ver1f1catlon rout1nes as descrlbed by . Lawr1e (1979) and_n'
Kunz (1976), can be espec1ally useful - since ‘about 1/4 to
| 1/3 of the laboratory workload cons1sts of these cultures ~
- and frequently they would be negatvve, so ‘there can be
u'tremendous sav1ngs 1n the technolog1sts time. Two more | : T%E}'
maJor benef1ts of- computer1zat1on are the el1m1natton of ’ ‘
"manual f1l1ng of patient reports and ‘the 1nstant retr1eval
of most test résults upon 1nqu1ry 'i} h
A‘fourth maJor benefit is that the patlent 1nformat1on
that 1s often needed to dec1de on proper test procedures can | x
| now be stored in a computer based central 1nformat1on
‘repos1tory whlch can be eas1ly acceSSIble to the laboratory

staff Th1s w1ll save t1me both for the nurSIng statlons‘



124
requesting tests and for the technologists needing
information. -

With the compUter system one can also take adyantage of
the vast.amount of test result data to perform various
statistical analyses and evaluations. For example, by
tabu1ating the percentages of the-susceptibtlity‘of certain
organisms to various‘antibtotics within a specific time
period, one can study the ant1b1ot1c suscept1b111ty proflles
of these organisms. With this 1nformat1on phys1c1ans can
‘ make more re11able predictions about the appropr1ate
ant1b1ot1cs to use for pre11m1nary therapy

a Infectlon control surve1l]ance ‘a tasK that used to
v requ1re a substantial amount of manual comp1lat1ons and
ttabulat1ons, can now be easily handled by the computer For
example, the computer may be programmed to perform searches -
of the pat1ent records for multiple ant1b1otwc res1stant
organ1sms that are of ep1dem1olog1ca1 s1gn1f1cance and also
l_to detect ‘any cluster1ng of pathogens within the hosp1ta1 by
compar1ng “the total number of 1solates _from -each nurs1ng
'vstat1on Per1od1ca1]y, the computer can. also prepare reports
”kto prov1de 1nformat1on on the status 2{ various :
fhosp1tal assoc1ated 1nfect1ons for rey1ew by the 1nfect1on
'jcontrol steer1ng comm1ttee With the computer. assum1ng the
{1abor1ous tasks of comp1l1ng and tabulat1ng various |
J1nfect1on related‘data, the 1nfect1on contro] staff can
_7concentrate the1r attentlon and efforts on 1nterpretat1on,

inspection and control measures

RRELE S LR L PP RIS
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- The computer alSO'has much to contribute to the

‘management and administration of the microbiology

laboratory; For example, workload Statistics.can be.tallied

automatically and printed at .any time upon requast wlthout

Tvadditional manua effort, Dn'a daily and weekly basis, the

computer can assist in tracking down overdue patient reports

Y

and flagging bositive.cultures that are considered
significant. In instances where billing is a major concern,

~as in'the'case with most'private laboratOries,-the computer

" can assume automat1c b1ll1ng and can v1rtually eliminate the

amount of charges that are usually lost due to 1ncorrect
f1l1ng of charge slxps; etc. And this is one benef1t wh1ch
has’ been reported by both Jorgensen (1978) ‘and’ Kobern1ck
(1974) to be a def1n1te measurable cost- sav1ng feature.
- ~ ~
C.. IMPACT OF COMPUTERIZATION ON PATIENT CARE
. As early as 1971 a survey conducted by Llyod dohnson

Assoc1ates has concluded that computer1zat1on of cl1n1cal

laborator1es can lead to many benef1ts in the care of

' pat1ents Among those are: the reductlon of the per1od of

hospltal stay for pat1ents, more eff1c1ent use of. the t1me

of the phy31c1ans and nurs1ng staff, and better control and
ma1ntenance of med1cal records | .

W1th a computer1zed m1crob1ology 1nformatlon system,

there is less chance of confus1on and m1s1nterpretatlon of

computer generated pat1ent reports by the medical staff The :‘

cumulative nature of these,feports allows much eas1er

g

k.
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-,1nfections so as to contain the assoc1ated costs
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correlation and also tends to minimize the efFort that would”

otherwise have to be spent in looking up the relevant
reports. The antibiotic susceptibility profile report would
be able.to’assist physicians in selecting'the appropriatev. ”
antibiotics for therapy | ' -

‘ Because of the fact that the medical staff can get‘
higher quality and a broader range of services from a
computerized microbiology laboratory, it is pos51ble that
they may be able to reach the diagn051s sooner and t :1n ‘he

necessary theraputic treatments earlier which may

eventually- Tead to a reduction in their patients hospital

.‘stay But this is one aspect that is dependent upon a .
- variety of factors and is very difficult to measure from the
i computerized microbiology system alone. Therefore such |

.potential benefits are not usually readily apparent

However, computerized microbiology 1nformation systems

'.can 1mprove substantially the effectiveness and eff1¢1ency
-of 1nfect1on control protocols,.thus reduc1ng the risks of

_nosocomial 1nfection outbreaks W1th the annual cost of -

extended hospitalization due to hospital acqu1red 1nfections"

i"reported by the American Hospital Ass001at1ons (1979) to be

approx1mately 966 million dollars, such features have become :

highly desirable 1n order to control and to prevent these
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V' A PROPOSAL FOR A COMPUTERIZED MICROBIOLOGY INFORMATION
= SYSTEM AT THE UNIVERSITY OF ALBERTA HOSPITAL ﬁ

A, INTRODUCTION
’ Background » o ) ‘ : :
: ' The-University of Alberta HosiptaI'is a 1200 -bed

' teach1ng hospital cqntre aff1l1ated w1th the Un1ver51ty of

A]berta and IS located in the city of Edmonton Alberta The"

Department of Microbiology w1th1n the Un1verslty Hosp1tal is
”'staffed by 36 full- t1me technoiog1sts, 7 laboratory aides, 5
cler« typ1sts, and a laboratory sc1ent1st, and is organ1zed

into seven sect1ons bif’
S I Spec1men rece1v1ng and process1ng sectlon, a]so Known ag

"

Ama11 room. Located ‘on the 3rd f loor of the cl1n1cal
_;serv1ces w1ng in the hosp1tal |

Lo€ated in

‘f; ‘M1scellaneous Un1vers1ty Hosp1ta1 sectlon
’:‘Prov1nc1al Laboratory of Public' Health byt dtng (Provt.
Lab bldg) wh1ch is next to the, hos" al compound Th1s
sectlon 11§further d1v1ded 1nt,‘severa1 sub sect1ons
-accord1ng to the types o: spec1mens each sub-sect1on
.processes, .g. sputums, swabs, ur1nes, bloods, etc
4-,3€itAnt1blot1cs sect1on Located in the Prov Lab bldg and in .
vMedlcal Sc1ences bldg |

A4;. Anaerobes sect1on Also located in the Prov Lab bldg

o 5,.‘Spec1al non rout1ne d1agnost1c procedures sectlon

‘-~Located at the Department of Med1ca1 Bacter1ology in f -
| Medlcal Sc1ences bu1ld1ng, wh1ch is next to the Prov Lab

R SO
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|
B. Media & wash-up séctton Located in the Prov Lab bldg.
7. ‘Chlamyd1a & Myco lasma serv1ce sect1on in Med1cal |

Sc1ences Bldg /

’. BeSIde prov1d1ﬁg dtagnostlc serv1ce for the hosp1tal

the department alsd processes selectlve spec1mens referred\vg>

by the W w. Cross H sp1tal Aberhart Hosp1tal and varlous
(.reglonal hosp1tal% throughout Alberta The department also
'~part1c1pates in the evaluat1on of laboratory d1agnost1c
- methods, protocols for collect1on & process1ng of spec1mens,
‘and separately funded spec1al research prOJects that ar1se

~from t1me to tl_

These contrlbute approxwmately 100, 000
",spec1mens that 4re processed annually B

e - In add1t1o ‘the M1crob1ology Department is also

i\ . ,respons1ble for referral of spec1mens from w1th1n the _

hosp1tal to th Prov1nc1al Laboratory,of Publ1c Health for
:-;tests such as yph1lvs and bacterlal serology, TB's |
*,Mycology and W1rology cultures etc , wh1ch amount to

‘approx1mately 35,000 spec1mens a'year

ﬂ*i:ﬁ{ﬁ;ﬂ__m W1thin the last several years, the M1crob1ology

J~Department has been encounter1ng an 1ncrea51ng number of

"Ajﬂﬁ;@? "'problems related to the process1ng of m1crob1ology test ;‘:

“requests, spe01mens,iand pat1ent result data Th1s has been
».e;largely due,go the steady 1ncrease 1n the department’ |
waorkload over the years wh1ch, as amresult “has created ):

'.great d1ff1cult1es for the laboratory and med1cal staff in

’3ymon1tor1ng the test requests and retrlevwng the . requ1red

o
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pat1ent result data effect1vely With the entire hosp1tal
‘expected to be relocated to the mew MacKen21e Health
Sc1ences Centre ‘within the near future. it is ant1c1pated
that the correspondlng w0rKload w1ll 1ncrease substant1ally
due to the expansion 1n the hosp1tal s outpat1ent service.
Thts w1ll surely enlarge the magn1tude of the problems that
are already present w1th1n the M1crob1ology Depar tment..

In hopes of- f1nd1ng a- solut1on to these problems, the
department 1nvest1gated 1nto the poss1b1l1ty of acqu1r1ng
.some type of laboratory computer system to handle¢the
_patient requests and-result:data that are generated. |
However, at the time of the study} none of the commercjal~
,:turnkey-systems Sé!hed entirely adequc .e for the tasks So

it was concluded that, “instead, a customwzed system should

"ﬂbe developed in order to serve the depaNkment s need

l.-o

The Tandem T16 computer, which has recently been put
| into operat1on at the Un1vers1ty Hosp1tal by the Computtng"
'Serv1ces Department‘, seems 1deal for the development and |
-T1mplementat1on of a computerlzed m1crob1ology 1nformat1on

T_system -since 1t is expected that the Tandem computer system,r

' iew1ll eventually be extended to become ‘a real time

.Efcentral1zed hosp1tal 1nformatxon system therefore by

‘~feed1ng the m1crob1ology result data dlrectly to the-f
centrallzed conputer based patient data bank, the typvc'él “

3}1nterfac1ng that would usually be requ1red for a laboratory}

L---———_‘.-—-----—-

AAn overview of the system 1s presented in ’In house P
~© integrated development at .U. of A. Hosp1tal by D. Fenna. In
-/ Health computer applications in Canada’. Published by .
, ,Health Computer InfOrmat1on Bureau, 1980 o
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mini- computer system can be altogether ellm1nated

Subsequentlyy as a f1rst step, an analys1s was carried

out on the, ex1st1ng work flow within the department in order

to define spec1flcally, the problem areas. The ftndtngs

from the analysis that was carr1ed 1n the summer of 1980

. ,have been summartzed as follows

1. There is a lack of control in the initiation of -
'-m1crob1ology requests on the nurs1ng statlons -As a
‘result,.from time to tlme. requests are dupl1cated and
;contain ihcomplete-information -Also, the fact that

there are many types of" m1crob1ology requ1s1t1ons has
. created some confusion on the statlons/1n that
ﬂfrequently the requ1red requ1sit1on is m1s51ng, or the -

. 2
_.wrong type of requ1s1t1on 1s subm1tted

"2.-.Due to the large number of spec1mens rece1ved da1ly,rthe

'“task of ma1n%a1n1ng a. log of each spec1men rece1ved in
-the laboratory, by ass1gn1ng each an access1on number,
 has become very t1me consum1ng and- grossly 1nadequate

. for pat1ent result 1nqu1r1es The attempt to maintain a
}separate up- to date log on patients in alphabetical |

" order has also proven fut1le because 1t 1s too :

‘7t1me consumlng | _ |

3,'.Because of the large nUmber of spec1mens that are

’ lprocessed ver4f1catton of results, typwng and f1l1ng of
ihpatient reports, and retr1eval of ¢hese results. upon

'1nqu1ry, have all become very laborlous and - ‘

ftlme consum1ng tasks

L
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4. With the large:number‘of cultures it has become very
difficult to detect and track dewn culture results that -
-are overdue. | ,

5. Dellvery of patient reports to stations by messenger has

not been ent1rely sat1sfactory The reports are prone to
m1spla¢ement and frequently some reports miss the
report p1ck up deadl1nes and thus are further delayed in
their d1str1but1on : |

6. The department lacks upjto-date;statistigs; such as

.uorkload and infection COntrol'statistics etc. As a
result, it is difficult to carry out prope: assessments
on the uorkload and related problems within the
department, and to perform effect1ve infection control
surve1llance on the hosp1tal as a whole. -
Once the problems have been deflned the next step 1s

L. to prepare a set of functional requ1rements sO. that the '
’proposed computer information’ system can be des1gned
developed, and 1mplemented accord1ngly In fact, a proposal,

',wh1ch conta1ns the- complete funct1onal spec1f1cat1ons has
vbeen completed in danuary of 1981 This document 1s intended *

- to serve as, the basis for mutual understand1ng between the o
'M1crob1ology Department (user) _and the Comput1ng Serv1ces
Department (developer) dur1ng the development of, the
4proposed system , L |

| The purpose of this report then,‘1s to descr1be in’ N

Ddeta1l the contents of the funct1onal spec1f1cat1on document

‘that has been forwarded to the Departments of Computing - Hi

L}
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<

s.;vioeshand Microbiology. Explanatlons of the
Jﬂ:cifioatjons;are inoluded'throughout;the report where
appropriate. . - | '
Project Referehce' ' o
Thrs project has been undertaken w1th fund1ng from the .

Dept of Medical Bacter1ology at the University of Alberta

The proposals have been developed w1th the consultat1on and
'cooperat1on of the Dept of M1crob1ology, D1v1s1on of-

Infe¢t1ous Daeeases, and the Dept of Computing Serv1ces at

the Un1vers1ty of Alberta Hosp1tal In partlcular

Jnd1v1duals who have actively part1c1pated in formulat1ng

the spec1f1cat10ns for the proposed system 1ncluded ) ‘Ai(
J. Bruntonr(head;of-Infect1on Control & Ant1bwotics .
section), W.’Carmichael (actlng Dept‘éhairman) M. Duhalme
(1ab solentlst), D. Fenna (Director of Comput1ng Services
‘Dept), F. dackson (Dept . Cha:rman) and the senior - -
,technologlsts 1n the M1crob1ology Dept S

.Technical documentat1on relat1ng to th1s prOJect

ﬂmcludes5 L

1. Report samples for survey. May »380.

2. An assessment report on- the M1crob1ology Dept at the

:Unlvers1ty of Alberta Hosp1tal June 1980 <
3:ﬁ7An assessment report on the MICroblology Dept at the
| _rUn1vers1ty of Alberta Hosp1tal, rev1sed version, duly

1980.

4. Modes of data entry for . the computer1zed report1ng

- .‘---. ------------- ‘»

s Cop1es of the reports can be obtawned upon request from
~Francis Lau, Dept of Medical. Bacterlology, U of A.

-

Fe————
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A proposal for a computerlzed mncrob1ology report1ng

‘ system at the Un1vers1ty of Alberta“Hosp1tal Version 1,

Algust 1980. - e 'ﬁ o Coo

Re: a computer1zed reporting system for the Mtcrob1ology

Dept. at the University Hospital. Version 2, Dctober_

1980. R o

A proposal for a computer1zed m1crobtology lnformatton w\f;

system at ?he University of Alberta Hospital. Vers1on 2

" addendum 1, October 1980.

10.

11,

antibiotic assay spec1mens and reports

Computer -checking routines reflecting,current poltcies

in Microbiology Dept, November"1980

M1crobtology test procedure names & spec1men types »

common 1y encountered November 1980. ’
Microbiology nomenolature ﬁrom SNOMED cod1ng system,
November 1980 ’

Proposed computer system summary for 5 olog1cal
zgn M1croblology

.-Dept of Un1vers1ty Hosp1tal Vers10n 3, November 1880.

2.

. -

B SUMMARY OF THE PROPOSED SYSTEM

A proposal for a computer1zed m1crob1ology Tnformatnon
~system at the Un1vers1ty\of A{berta Hosptta] VerSIOn

i . f
3.1, December 1980: N 3 . S

ObJectivés o A )

system are’ .as follows: o a N e

The purpd@es of the proposed computer information .

»
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1. To act as a repos1tory that w1ll accept test requests
and results dlrectly by _some ‘means .

2. To provxde 1mmed1ate access of test results to doctors"

,\\\ . as. soon as they become ava1lable reducing the time delay v'

o

- in report d1str1but1on. e o S

1

. abed

an eff1c1ent and cons1stent manner a";
4.‘ To ensure opt1ma1 utilization of the 1aboratory

d1agnost1c serv1cé by 1ncorporat1ng various automated

estab11shed spec1men pPOC&SSIhg po]1c1es-~' |
5. To ensure accuracy and to 1mprove the qual1ty of pat1ent
v‘reports by. 1§éorporat1ng varlous ed1t1ng features to -
:control errors before reports are generateH“ Th1s shou1d
f'&dso reduce the t1me requ1red for manual report
ver1f1cat1on by sen1or technolog1sts f 'p
6. TJo 1ncrease the eff1c1ency’of the department by ;.7”
| e]um1nat1ng manua] f111ng of pat1ent reports N
Jt To ass1st in the management of the department by
_prov1d1ng per1odtc_workload statjst1cs>and other_:
_adm1nxstrat1ve reports for th;ﬂadmin1strat1ve\staff?
78t,lTo prov1de various 1nfect1on control stat1st1csﬂand "2
.'ant1b1ot1c suscept1b1l1ty prof11e reports for'the
'Infect1on Control comm1ttee for mon&tor1ng
:’].,'f}~,7,hosp1tal assoc1ated 1nfect1ons ' |

, Overall System Requ1rements | ]

134~

corntrol features for test request1ng accordwng to . \_.'

”3, To'proytde'CUmutattve’patientureports for the doctors in .
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System O\}g%’ | - A

. The m1crob1ology 1nformat1on syste

i1 exist as
a component of the total hospltal 1nformat1on system
50 that all pat1ent data would be automat1ca1]y '
.t access1b4e to the laboratory and nurs1ng stat1ons
upon admvss1on of the pat1ents
2. The rout1nes that make up the 1nformatlon system
.should be: mbdular in nature so - that éelet1on and
o ‘add1t1on‘of rout1nes w111 not affect the overal]
ﬂoperat1on of the other modules w1th1n the system
A1 data access’ ‘must be control]ed by some means,:v_ o
g through sxggon ID’s and passwords, etc All
.'mentrles 1n the system must be accompanled by the ID
h.of the users who have entered the 1nformat1on for 'fg\
‘*l1dent1f1cat1.p purposes . | _ )
4.-?Bas1c funct1ons oﬁithe 1nformat1on system should
h‘1nclude ‘ | | | ' |
' a.j Test requestlng and prtnt1ng adhes1ve labels. o
4"5p; VAcceptwng test results to be stored in the |
‘.‘SVSte'“ o s :' |
A!c, ?Ed1t1ng and ver1fy1ng results tOsensure the1r
- agguracy. T la__j.: ;m“, ”-fj d
.'d,h'Pr1nt1ng pat1ent repOrts for doctors I
'e.,'Pr1nt1ng stat1st1ca1 reports for the cl1n1c1ans,lj
| .'department headsl and adm'n1strat1ve staff
"5,‘}ReSUﬂts should be: access1b1e to doctors as soon as

they are ver1f1ed and they should remawn on 11ne for

N L
. fi.‘f"‘.j._ B '
o

Ai&i' A
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“at least 30 to 60 days after the patient is
‘dlscharged When results are purged onto magnet1c
tape for-permanent.records, they should st111 be

~ available on request through thevComput1ng Centre.
6. There should be cqmputerrassisted data verification
routipes for_errorwcontrol and verification of

. results. The\controT'parameters should be

. user-defineable.and changeable at any time.
7. -Most microbioiogy results and specimenftypes/sources

- would be pre-defined and coded in some way. If ‘
posstb1e, the coding should conformbto the‘SNOMED
L cod1ng system6 as much as poss1ble B L

.8, APat1ent data should be organ1zed so that select1on s;,
of data by various parameters is poss1b1e Usually -
the process 1nvo]ves sort1ng data by certain ]
parameters, tally1ng the data 1tems %nder each
parameter, determ1n1ng the percentage of each

N parameter.iand pr1nt1ng out the results A typ1ca1
b'example may be - to search all data in past two |

*months to der1ve the~percentage of Inpattents, age
‘ranging from. 30 to 50 w1th pos1t1ve blood cultures

"grow1ng E. col1 that was sensit1ve to Kanamycvn I
Co . :

Id

. | Man-Machme I nter'Faces
| Cathode ray tube (CRT) terminals are to be used for -
entry of all m1crob1ology data Each entry should be . .~

iGSystematlzed nomenc]ature of med1c1ne Vot. ~I II second
" edition. By Cote A. Roger. Published by the Co]lege of . -
Amerlcan Patholog1sts. U.S.A. 1979 ' | - o

- . . . . v C Ll
) . - . . : ot
B o e I
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.dispiayed-immediatety for validation..infaddition,'
error messages should belused to guide‘the user in
. correcting incorreot or invalid termtnal entries.
?'. Thewsystem must be set up %b that it is very easy to
use wi th minimumrtraining'required. Instructions
shou]d-pe‘aVatlabte on‘screen where approprtate so

users can interact easily with the'system.

3. Data entry should be organized so that there-will be ..

o Tittle or no coding memorization required,;A
:combination'ot menu-selection; expanded text, and
fy ee-text entry‘is suogested. .
4. %ﬁnptete documentation, such as operators manual,
systems manual, etc., must be avallable 1n'
|\suff1c1ent quant1t1es so that. the organ1zat10n and
operat1ons of>the-system can belclearly andveas1ly '
‘ _ : S e
understoodr, | N e,
5. Capacity for interfacing automated instruments
‘yshou]d be taKen 1nto cons1derat1on 1n order to
perm1t ‘the add1t10n of such 1nstruments in the near
future ‘

-
-1

. DETAILED SYSTEM SPECIFICATIONS
Guide: To System Descr ipt ions

The d1agrams in the follo&1ng sect1ons descr1be the
flow of. varlous types of data, spec1mens and reports in the
PROPOSED system from the t1me when tests are requested to

the t1me when f1na1 reports are 1ssued to the doctors

’ .
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1

Please note the ?ollow1ng convent1ons (Marco 1978):
I The bubbTes in the diagrams are processes that e1ther
‘transform data or produce reports. y
2. The arrows represent the flow of the data fnvolved
'~between the processes and/or sources
3. The squares represent the sources where data or1g1nate
or term1nate ‘
4.. The paraTTeT Tines-represent repositories.ofﬂdata
produced,through the processes _
}5. The double- ring bubbles 1n the propose:rébys1cal system .
mode 1 d1agrams represent man-machine _i terfaces ' |
Detailed’ expTanat1ons of each process are given in the
'DETAILS OF PROCESSES’ sect1on wh1ch descr1be the p011c1es
and procedures that are carr1ed out w1th1n the part1cuTar'
process The qBATA DICTIONARY’ sect1on cons1sts of
explanatlons to aTT Itallcized terms ment1oned in the :
'DETAILS OF PROCESSES"sectTOn
Generally speak1ng, two types of spec1mens are
‘ processed by the M1crob1ology Dept. These are: (T) the
'spec1mens for ‘culture, and (2) the blood spec1mens for.'
-fserolog1c1a1 tests and ant1b1ot1c assays For- dlscuss1on
purposes, the fTow of these specimens has been separated
1nto‘two parts, namely,_t_' 'FLOW OF MICROBIOLOGY SPECIMENS
AND REPORTS’ sect1on, and the ’FLOW OF SEROLOGICAL
'ANTIBIOTIC ASSAY SPECIMENS AND REPORTS’ sect1on

W1th1n each sectlon the IDEAL poT1c1es. procedures and

flow of the spec1mens and reports w1th1n the department are
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fIPSt descrlbed Then the dOmain-of'Change is outlined to

1ndlcate the processes that are to be computer1zed The

proposed computer system for each sect1on is then depICted
in the phys1cal system model diagram
Computer Hardware Requirements

The.follow1ng computer equ1pment would be needed in
order to support the proposed changes

On nursing stat1ons

a.. one ‘CRT per 18- bed unit.
b;

one pr1nter per 54-bed stat1on (optwonal)

In M1crobiology Dept there shou}d be suff1¢1ent numbers
- of the: fo]low1ng

. \,'
~a.

CRT’s equ1pped w1th wand readers o o !
b. Bar code label pr1nters "L \ '
c. Med1um speed pr1nte75 IR

B




o Diagbaﬁ 1. An ideal lpgica1 flow_diéghém for

microbiology specimens and reports in the '~ .
Dept.. of Microbiology at U. of A* Hospital in .
Edmonton,.Albertaﬂ/ . o - - .
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Proposed Mode] For Mtcr'obto'logy Specimens & Reports
Ideal ch;icxal F7cmv L)ia;"vwn .' ‘
PATIENT CARE AREAS~ - ' LABORATdRY

1

{ COLLECT
 SPECIMENS

42
INITIATE

£3
REQUEBTS DELIVER

REQUESTS . SPECIMENS
‘ 4ENS7QAB
G | ~° |REQUESTS &
_ORDERS . SPECIMENS
) #5 O\ REFERRAL /. #14
"EgﬁgAL REPORTK* | -FORWARD T0 \ TESTS /" cyeckn
STAFE. - LABORATORY / ' ~\ & REQUESTS
. 'REFERRAL /| REQUESTS
o - TEST N PECIMENS
INQUIRY - RECORDS » |
. PROCESS |
| SPECIMENS
; : 5y jl.l
InquRIE ) 3 VORKSHEETS
CRESULTS /- ULTURES
47 :
PERFORM
o AND -RECORD |
P TESTS - *
. S TR ~ -
maL o A WORKSHEETS
gEEEhMATION K2 R\ RESULTS
~ SYSTEM e . L
'RESULTS Y

oo proouce ) [ vermFy
* " STATISTICAL 2 ASTATISTICAL / \ '~ /RESULTS -
- REPORTS .\ REPORTS /- .\ o

" INDICATE
REPORTABLE -
RESULTS

* *REPORTS SHOULD EVENTUALLY BE STORED IN THE CURRENT PATIENT FILE
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. ' . \ ' )
Details. of Pnc‘:cesses
#01 COLLECT SPECIMENS | |
1. Informat1on on collectlon procedures and -
'appropr1ate types of spec1men contaIners can be’

'obta1ned from

a. . §pec1men collection . and process1ng man al on .

nursing statqons - ‘ ‘ L H
b. iConsultat1on w1th m1crob1ology laboratory

‘ staff

."2. ,Spec1mens are’ collected by nurs1ng or.
‘paramed1cal staff-ﬁbxcept for«surg1cal and -
lb1opsy spec1mens wh1ch are collected by doctors

-3, ‘Once the spec1men is collected, ‘an adhes1ve‘ .
| label which conta1ns the pat1ent data and

’f‘_spec1men type should be aff1xed to the spec1men

#02 INITIATE REQUESTS
1. The fOIIOW1ng 1nformat1on has to be prov1ded -
,dw1th the request R " |
| Spec1men type/sourcet%%,‘v' | o | R

a
b. fTest name(s)

.'ARequest date/t1me
Coﬁzgpt1on date/t1me

e, If detect1on of* a part1cular pathogen is

0

-des1red ,1nd1cate the pathogen s name

[

ff}[fAdmxttrng and,subsequent diagnoses




o

,g‘
. -Some tests may only be requested on certa1n

a3

(optionalf

Ant1b1ot1cs 1n use (opt1ona1)

typ&s of - spec1mens They are’ l1sted as follows:

 a.
b.

- ® a o

B SN o}

'BLDOD CULTURE oh bloods; bone marrow.
' GC SCREEN on- genital spec1mens. throat '

mouth & lip swabs
STREPT SCREEN on throat spec1mens
PID SCREEN on gen1tal spec1mens

-COLONY COUNT/C & S on urines and fluvds
. ANTIBIOTIC ASSAYS on. bloods, CSFs, fly«aé
I’FTRICHGMONAS EXAM on gen1ta1 spec1mens

OVA & PARASITES an stoo] ur1ne cecal

'asp1rate protoscop1c spec1mens
.~ GIARDIA EXAM on stools, cecal asp1rates

;,'PIN WORM. on scotch tapes, stools.

GENITAL SCREEN on gen1ta] spec1mens

: ‘PERTUSSIS SCREEN on augers, nasopharyngeal & -
" throat swabs. - }
.a;URiNARY AB COATED BACT on urlnes

.’sroxxn ASSAY: for Clostr1d1um d1ff1c11e on.

stools H1story and ant1b1ot1cs in use
requ1red
MYCDPLASMA & CHLAMYDIAL CULTURES on ur1ne,

resp1ratory tract spec1mens and genltal
I “'\

'spec1mens, bloods f1u1ds _ ,
.'jFUNGAL & VIRAL SEROLDGY on bloods and

N




'Fr1dayyvneed consul

',flulds o o

qg. A]l other serology tests on b]oods and

f1u1ds
r. -0n1y ONE stool allowed for VA & PARASITES |

) | da1ly . o
" sﬂ. Only ONE ane allowed every 48
" hrs. ;:_:' ; 7; " o 5
CIE on CSFs Jous- ' %o 4‘ m' Monday to

ék%n and author1zatuon from -

’u”the»M1crob1olog1st._ S v o v

AT tissues and biopsies‘Would adtomaticaily'be IR

requested for. FUNGAL CULTURE and TB CULTURE and

. sent to Prov Lab

ANAEROBIQ CULTURES are not\allowed on the._ '

follow1ng Spec1mens except by author1zat1on from

_the- M1crob1ologlst S .'.;”s
a. UrInes N . blf‘t . o V'; R
‘ib, Throat and nose swabs | | o
“c. Sputums ' 1:_} A i ..J-, - R
d. Bronch1a1 wash1ngs - i o |
'e,.—Cerv1ca]/v%g1nal swabs b
f.‘;Feces |

g. 'Burn 51tes
h. - Tracheal swabs

The follow1ng tests are not performed on’ the

' "even1ng shift after 1700 hmé#
a FUNGAL CULTURES. ”



© #03 DELIVER SPECIMENS TO LABORATORY:
1.

“#04 CHECK IN SPECIMENS AND REQUESTS
1.

o -

d. All serology tests. ¢ )

-are collected

'guadel1nes prov1ded 1nv#02. The technologlst

145

. MYCOPLASMA & CHLAMYDIAL CULTURES. -

"c. OVA & PARASITES.

e/ TB CULTURE. .
\

fq“gVIRAuVCULTURE

ANAERQ‘IC CULTURES are requested separately from

“the ROUT C & §.

Referral tests are requested 51m1larly as the -

other: tests. | , o .

STAT specwmens such as CSFs and blood cultures

are brought to the laboratory as soon as they

”

.\‘Routlne spectmens are put into plast1c bags and
sent to the lab via the telel1ft system OR by o
porter1ng SePVlce

_After 2200 hrs blood cultures and CSFs are to be

left 1n the blood culture incubator in lab.

~

4

‘Each request 1s checKed aga1nst the request1ng

/

may: | IR
Ca. approve"the~request' OR .

A b} phone nurs1ng stat1on for clar1f1cat1on if

request 1nformat1on is no;gclear. then

apr.ove the request ;L

o

[N

[‘\? .
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1f a similar specimen has already been received
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by the lab withln the sbecified.time period, the
new requesf‘will be rejected.‘-qu o N : »
a. theitechnologist,phones_sfation to inform
| the re jection and -asks’_‘q for fur ther
instructions: b<A”b | |
1) . If the doctor st1ll wishes the spe01men
to be processed proceed w1th proce331ng
the spec1men and 1nd1cate ’dupllcate
,spec1mén on report '
: él 1f request 1s¢nct required it can be
h o canceled _ v
. ;For_unlabeled OR m1slabeled specimens:
| a;. If spec1men 1s unlabeled OR names from
_spe01men label and request ‘don’ t match lab
,:personnel must pﬁaﬁe-stat1on to request
,=someone handl1ng spec1mens to return to lab
- and 1dent1fy the spec1men w1th the i 'f',*; 'lﬁ(\.f
, approprlate label. _'”1 "5'_ u;l : }f;. § ff:,,;"“
b. Fa1l109 th@t request' theclabéstaffuulll'_'q B jl
| .-haéerto'planf’tbe speCImen and 1nd1cate on. l- .;( f
| report 'SPECIMEN UNLABELED WHEN RECEIVED’.cr ; f
’NAMES ON SPEC{TEN AND REQUEST DO NOT .
_CORRESPOND’- and” ate/t'lme the nursing -
Ps&at1on was not1f1ed _3;.; ‘~“_:
© C. lU1th 1nappropr1ate spec1men ‘or 1nval1d

,-‘:requést Tab staff should_Phone nUPSIHQW4
. P o o R

~
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R
staff for correction Spec1men may only be

, d%scarded w1th consent from requestlng

"doctor or nursing staff .

“dt' 1f insufficient specimen, bhene,nu:sjng :

.- staff on station for instruction. Discard
‘}Specimen only with consent from requesting
.dbctor or nurs1ng staff. 0?_

4." Issue worKsheet for each request Identify each
h worKsheet by the pat1ent and request data, and
. the accession pumber. _ |

5.} If referral tests,irecord patient. and . request

.data and access1on number on the appropr1ate

.Prov Lab reculsitlons ) . ST

v +

#05 FGRWARD 70! PROVINCIAL LABORATORY
1. Spec1mens fbr referral tests are sent to the &
~ Prov Lab,vwaithe teIeI1ft system or Porter1ng
‘service. ) ,
'2. ‘Each spec1men has to be. accompan1ed by the
appropr1ate Prov Lab requ151t1on

3}' “Records shaquld be kept on alI referral tests

-

processed by the Iaboratory .;}

#06 PROCESS SPECIMENS

Hﬁjf‘ Specimens are cultured accord1ng to the

A

laboratory procedure manual.%A~ _ ";_;

2. FEach plate. is labeled with the accession numbery §
.. “ R \& . . N ° 4

3. After inoeulatiqn, the plates are incubated’



P accord1ng to sections rAp_a_gjh{__ ~
| 4, After 1ncubat1on the p]ates are separated and
o ' . '; forwarded to the approprlate sect1ons 4 ‘
N szRFORM TESTS AND: hECORD RESULTS: ’: .
B .*vTests are carr1ed out in accordance w1th the
f; : 'jprocedure manual . ‘1°A
! B o o 52.3"A11 observatlons and tesg results are recorded
‘755. | . »b on the worKsheets w_;?’_ f_' . | |
ﬁ;j; I ”;d 3. Al 1solates are numbered in ascending’ order
o o v:with the most predomlnant ones f1rst e.g. 1 1, 2, ; .
»3 4 etc : e _ :,-.: L . ‘ ,v,i.‘.
\_4;%_0rgan1sms subm1tted for seqs1t1v1t1es should be ' J&
’ .Clearly labe]ed w1th the organ1smvnumbers.
. {:-erVn .'Spec1f1cally'4 3 | ” ’ ]
-+ _t':-fii e 1°e ffar When sens1t1v1ty resuﬂts are ready to be
| | | recorded the appropr1ate worksheet: are
| collected from each sectlon, and. del1vered
- ;;3, to the Ant1b10t1cs section. ’

"_ﬁéi o aif;b‘ Sens1t1v1ty re%ults are then recorded under

: %' .jﬁﬁpe apprOpr1ate ant1s1ot1c co}umns bes1de
; gﬁ _; 'the correspond1ng organlsm>nuhber All cﬂﬁ
S T Hf,seqﬁ1tJV1¢y results from the §ens panel ;*d e
g N r%corded R f o 73: 'ﬂf¥ fff°d 0

e ST R, - Af@ertaecord1ng the sens results the B ;f? _; Lo

e SONNE _ :
sect1ons » S _F;~¢ .

Anaerobwc qulture reSu]ts are redbcded on the

.w,’ L workéheets are returqs%Sto;the‘respectiVe ::; o

: . - ‘ - i K
e e .
v : N
P
e /

e



JRAS B0 'prgan1sm names to be reportéd are 1nd1cated on
- the-worksheet Each one is to be clearly L
A N .
o nunbered - . b, A. ‘ ,.4' ’ .
2. Routwne Peportable sens results. are 1nd1cated

"'-reported upon spec1al requests and they aré alsox

Tk
1!
?f"2.

o

-Gram smear, growth comments are reconded as

; L for the respect1ve qééan1sms .
. Sens1tiv1ty results not usualty reported can b&

ot R 149

' anaerob1c worksheet If a pat1ent has both an

ROUT Cé&sS and ANAEROBIC CULTURE requested on

,vghe same spec1meqyr¢hen the ROUT C & S results .

\:‘

should be made avamdrble to the Anaerob1c

'sect1on for oomﬁarvso? _ ,"“f - j??.,.

.: On\certanﬂfwult“'és, the tgphnolog1st may w1sh
S N
to 1n1%13§§ aaadthnaL referral tests These '

reﬁeﬂral tests are “to be. treated as separate

requestSVOthhat specimen ; , ;,';;;4'

‘4"
ot Yk

~requ1red

‘l'

.-,Updat1ng of organ1sm 1s allowed 1f it is with1n -

the same genus,.or 1f 1t is from the speo1es fﬁ

hlevel to subspecie&.level, etc.

#oe INDICATE REPORTABLE RESULTS . ‘;f¢; ;'

£

-0

B 1nd1cated on the worksheet -,¥‘[ ; ; -
B RS . A _ _ o
,\\ ' . - o . 4. R L ) ‘ o
#09 VERIEY ﬂtSULTs P T
o ’,; v L : S

Resuﬂts are ver1f1ed'py senjor techs only

When alJ results are ava1lable and: ver1f1ed the I

PR



. Sens results for the part1cular organ1sms are

#10*PRODUCE PATIENT R%L?RTS'
ﬂl;

B conta1n§ new result 1nformat1on ,' S

150
.Jiest'isﬂconsideredfﬁinalized. Once finaljzed=~
_results ‘cannot be altered. |
on dtures where additiona ‘erral tests are

initiated by the techs, the requests wlll“not be -

coﬁs1dered finali

until referral test results

are returned an ver1f1ed

>checked to ensure that the results are : Y

Y

acceptable Certain results are considered

unllkely sens patterns and these would requ1re

'ver1ftcat1on from séntor techs

. Once results are: ver1f1ed they can be ava1lable

?to doctors

I

'

A da1ly report is issued on any test that

. rCumulat1ve reports are 1ssued per1od1cally to

o

o certa1n stattons and upon request The reports

contaln all the tests requested and all the
-results avallable w1th1n the spec1f1ed t1me
'per1od Any tests requested pr1or to the T

.,spec1f1ed perlod but wh1ch are st1ll outstand1ng

w1ll also appear’on the cumulatlve report

. Reports can be del1vered‘to stat1ons v1a the

.‘telel1ft system‘ ;'i“fd‘ : , _ .

. FOr pat1ents thab have been d1scharged the l | |
‘reports wwll autggat1cally be del1vered to the ﬁ%f;"'

e b
.." \u
Y , 4

e
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#11 iNQUIRE PATIENT‘ RESULTS'

151

~attend1ng doctors -and- Medlcal Records Dept

5. If Infectious disease patient, i.e. the patient

41s under the care or consultat1on by 1nfect1ous

d1sease consultant ‘a copy of each report w1ll

be tssued to the. consultant ‘j .

"

All verlfled and f1nal1zeﬁ results are read1ly
avallable to the doctors upon 1nqu1ry ’

k4
3

-#12"GENERATE.'STAT"ISTICA‘L REPORTS: - ', - ’

Varlous stat1st1cal reports are produced o

per1od1calTy for the laboratory adm1n1strat1ve staff

and 1nfect1on control staff These 1nclude' . !k?
1. Workload statistics report | i , 1'!” —

Spec1men tally report

Pos1t1ve culture summary l1st . . ,

Ant1bxot1c suscept1b111ty prof1le report

2

3

4; wInfect1on summary report
5

6

Drgan1sm cluster\ng report



_ : _ N . .
Diagram 2. The ideal logical flow diagram for
microbiology specimens and reports with the
.proposed -domain of change outlined in ‘shaded
areas. e : -

LY
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SR PPODOS‘edDomaTanChange . - f - _~ e

'PATIENT CARE_AREAS | LABORATORY -

#1

COLLECT
SPECIMENS

Y IN
[ DELIVER

" SPECIMENS |
TO LAB -

REQUESTS - &,

~ .S
A R . .

' MEDICAL

PROVINCIAL
LABORATORY /-

N
PROCESS 'J* -
\ sPECTHERS /-

A

| WORKSHEETS
 AguLTuRES L
.- PERFORM

~\ AND RECORD |
N\ TESTS

STATISFICAL L0
T RepoRTST <
~ *REPORTS SHOULD EVENTUALLY BE STORED IN THE CURRENT PATIENT FILE



A~ ?

o T,

D1agram 3 A d1agg%gwof the proposed physncal

R
. “ : . . .r*b .

system model .for of microbiology: specimens
and reports in-‘the’ M1crob1o]ogy Dg@? at”the'

;;"Unlvers1ty Hosp1ta1 ‘ S E o



"o

&g

Proposed Physical System Model = o

" PATIENT CARE AREAS = -

#
COLLECT

.
\ "REQUESTS

SPECIMENS .,

. {ORDERS
© MEDICAL |
AND
" NURSING
STAFF
INQUIRY| "
,. - ‘ " B
4 3

’INQUIRE
P)\TI’EN_T‘
\ RESULTS

VIA CRT

HOSPITAL

INFORMATION

3 STATISTICAL \
- REPORTS . "

*RESULTS SHOULD EVENTUALLY BE STORED IN ’FFIE CURRENT PATIENT F ILE

_SPECIMENS

STATISTICAL
\ REPORTS

~ VERIFY
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~ LABORATORY

#3

DELIVER
SPECIMENS
TO LAB -

SPECIMENS

: épscn@s

-#5-

FORNARD \ pererraL /77 A
T0 _ * CHECK-IN
PROVINCIAL | SPECIMENS {| SPECIMENS
(LABORATORY /- \\ VIA CRTS
SPECIMENS
1D-LABELS |
#6 .-g%;g
S ~ 'PROCESS - | °
Y |  SPECIMENS. ~

WORKSHEETS _
CULTURES

47 O\ -
" PERFORM

AND RECORD
© TESTS.

~ |WORKSHEETS
- JResuLTs

K-#*a
~ ENTER.
'RESULTS .
'VIA“CRT'

\\ . ResuLts
 WORKSHEETS \\

. RESULTS
VIA: CR'I'a

e S



Details of Processes’

@

Please note that on]y the man mach1ne 1nterfaces

denoted by the double- r1ng bubbles, are descrlbed below:

#02 ENTER REQUESTS VIA CRT: o - .
1. In1t1ate the t;st request rout1ne by the
approprjate command v1a the CRT,

2. . Enter-the patient ID. The relevant pat1ent
1nformat1on will be d1splayed on screen for
review. | - _ ‘ -

“i3r Enter the appropriate code for Miorobtology ,
\Dept The spec1men menu will be d1splayed
1mmed1ately for select1on | - _
4' Select the specunen type from the spec1men menu"'-
o wd1sp1ayed Add1t1onal spec1men descr1pt1on can |
..be entered aﬁffree text |
:\5.; If. the deSIred spec1men type is not in the menu,;,
”one can enter the descr1ptron by free text.
6. Once the spec1men type is entered the .
SAapproprlate\test menu- w1ll be d1splayed for
nZelectwon More than one test may be: requested
for the spec1men L
hh;Z,q In add;tlon one may select the pathogen(s) of

Plnterestﬁfrom the pathogen menu. -,

‘:, 8:;7If on1y the pathogen of 1nterest 1s Known one

t can bypass the test«and‘select from the pathogen B
7:5;'menu The Computer W111 automatlcally order the

AN
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_ appropr1aﬁe test that has been pre-defined for

10.
11.

12,

13.

#04 CHECK:-IN. SPECIMENS VIA CRT: i@

2.

each pathogen on the menu.

. eFor abscess/dra1n wound, surg1ca1 wound, and

burn spec1mens, if ROUT C & S is requested the

'deta11ed site descr1pt1on is mandatory and. w111.

‘have to be prov1ded

Once the s&lect1on is complete,-the request data
will be dtsplayed for review. ' | .
Record the accession number d1sp1ayed onto the

spec:men Iabel on the conta1ner

-1f one- 1s fam111ar W1th the spec1men and test.

codes, he/she can bypass the menus “and enter the o

-codes d1rect]y | | - /\‘

~Enter col]ect1on time 'if tt is avaitable.

-
R A

In1t1ate the check 1n rout1ne '
Enter the accession number that is wr1tten on

the Spec1men conta1ner 1f the number 1s not

: ava11able enter either: the pattent ID or ‘name.

"3,

4,

-spec1men i}

-

If access1on number is enterega atl requests ':
under that number w111 be d)splayed These w1ll

usually be the tests requested on the part1cu]ar

1f pat1ent na"~ or ID is entered, all reqafsts

' *5 on the pattent W1ll be d1splayed

Requests are checked‘to acknowledge the rece1pt .

o
_.,

of the spec1men The tech may ,'s'_.;'_ﬁj._"f;f_}.ﬁ -
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J U

afs'aﬁﬁbéyé"thé requests OR

b. ‘make the necessary changes. then okay the L

.

‘Tequests. Changes may 1nclude

o 1)

é);

Change collect1on time and/or/test

.

ﬂprocedure name. ‘
Add additional Spécimen descniption or'ﬁ
- comﬁent.-‘ - ~ " |

“For "specimens. that are'described only by

hfree;tekt .1f ROUT C & S 1sfrequested

. the actual test procedure w111 be

procedure code o '-'.fl 1]

)

:'a 1lst of med1a labeled w1th the

seleé‘ed at this time. This may be done . . - ¢
by enter1ng the appropr1ate test

I§ add1t1onal medma are requ1red they

can’ pe read- 1n v1a the wand reader from
o :i‘

iappropr1ate bar- codes

'Ct ReJect 1nval1d requests by cancel1ng the

”‘test after consultat1on w1th the nurs1ng

'-:statvons _
6. OnCe<checked-1n the status of the ‘test will be
"fkchanged from * PENDING’ tor ! WORKPOOL' |

.. After a spec1men 1s checked in a set of
vID-IabeIs w1llobe automat1ca]ly generated They
L L B
o are used to label the worksheet and the medla

¥ Ac'-" .o
Y .
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#08 ENTER RESULTS VIA CRT

1. ,In1t1ate the resuIt entry routine.

4
o

» ‘
2. Scan the 1D label on the worksheet with wand

reader to. retrieve the‘appropriate patient
7 recoHd for d1splay on CRT.
- 3. The approprlate menu w1ll be displayed accord1ng
. to the spec1men type . N
)w??/?4. Results can be entered via the keyboard at the
. ‘appropr1ate~brackets dlsplayed on the screen'and
~ via function keys. o | N
'“ :Smn Updat1ng of organ1sms can be done 51mp1y by
| typing over the same .area for .the organism with

‘the more specific identification information.

',%@‘ 6. fDepending.ph'the'organism>IDIentered; the

3

: . . . N _ ] .
' o cdrresponding'sensitiVity panel will be, |
dqsplayed on the screen. Dne can then enter the '

2 appropr1ate sens resuTts )

n7;-‘5ens resu]ts not usually reported can be
”Lm reported by enter1ng a command code d1rect]y
: o o b
be51de the sens result

o -

#09 VERFIY RESULTS VIA CRT L , .
1 Any results to. be sent out as inter+m—or-f+na4—

>—/regprts can be v1ewed through a verlfy result
%

\
N _}”;,' ‘routine .on the CRT, Alternately. opt1onal

‘ hard cop1es can be. obtalged for ver1f1cat1on
:;ﬁ2; ,Resujts_d1splayed are compared-agatnst.theA

. R . et o . . . X - . . N MO .. . .
s ‘ S » o E . T . . . » . - M .




N "
RO feaad adadte g el

16

worksheets Any d1screpanc1es or errors can be

corrected 1mmed1ately via the CRT and then

."-}ver1f1ed,.0R ver1ﬁ1cat1on,1s den1ed‘and

‘corrections can_be.madeiat,ailater time.
.-fSens results'are checked for unlikely patterns
“and any such patterns w111 require verif1¢at1on

| from the senior sfaff '_; L ey

#10 PRINT PATIENT REPDRTS

Y

T

L9
ﬂf-be automat1cally d1rected to the attendlng

~','_‘v‘under hls/her cohsultatwon

Both the da1ly and cumulat1ve reports can be

.
o

in. the laboratory

If pat1ent has been d1scharged the reports w1l

_ Pdoctors and the Med1cal Records Dept
A: copy of each report is sent to the approprlate :

"_1nfect1ous dISease consultant 1f the pat1ent 1s

#11 INOUIRE PATIENT RESULTS VIA CRT

Any ver1f1ed and f1nal1zed results can be -

“accessed v1a CRT d1rectly on the nur51ng

. stat1ons 0pt1onal hard cop1es can be’ obtalned

'._the test results

from the prlnter located on the stat1on upon. .

.

request

.1_0nly authorlzeéfpersonnel may 1nquﬁre and v1ew o ft:

. a e

%nnted e1ther d1rectly on the nursing stat1ons »

1
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" #12 PRINT STATISTICAL REPORTS: S

"* 1. Various statistical reports are prmted in the

laboratory per1od1cally and as r‘equn*ed
2. Alternately, these reports may/be v1ewed g
Y " dmrectly on the CRT in lab.- 7 o T ‘j
. v )
A Y - N

e
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Co pr-oposed Mode'l ‘For Serologica'l Antibiot ic. Assay Specmens &,

e R rts“ Sy o L
i epo S h o

A o - -
B e REQUESTS .

INITIATE
\ REQuESTS - 7/ -

< rntquEST; .

H
A v
L

4 coLieer i
x i%PECIMENS <F

REQUESTS &
SPEC IMENS

* FORHARD To.
7\ PROVINCIAL | -
47 \ LABORATORY /-
. \ . ..w'\ O

o assa v
o N
- "ASSA:YS~ ) X 1;-5 )

|Resutrs oo




LA ML e B T

.
-
e
)
P

’

w o INITIATE REQUESTS BV

R PR IV 1." - The. type of specuyen ha:& to. be mdlcated "
* ' - .- o 2 For eﬁ m1scellanecus sero'lggy an@ 1ral )
‘(ﬁfﬂ*ié . » 3 2 (
NP s serol testfs the‘ ecific test name(s)
¥ ogy %Ab . ,’m‘___‘.{.
SRR R and/or.suspected ag“ent/dvagnom Sl o Aiadget o

\

K : _
‘ind1cated “a&‘#

v 3 W1tb Ant1b1otx}? Assay,,}ests, the follcﬁumg a,.
Lot L 1nf6fﬁ'atlon:§‘re requwed . ‘.‘% % R :} -
' o Y For'ﬁnhbﬁaohc ’Leve1s ", ‘. L g

¥ I A > : T

. . .— 1) Ant1b‘rot?"c t«q be. tested. : &hv

\'-‘ -'“ 27‘$Ba‘te/t«1me'ofdast 'dose, S ' R ;

Lo o 3) Date/t1me of. nq,xt dose .- T o f*'
g : '::3’“ 4) Route of adm1mstratlon '8 | 9. |
Ao .'Jx ’ 5), Dosag and’ chmbhon of mfusi _ T |
ST ,fﬁ'?' y 6) »Indrﬁé pre/post .sa’mle.

MRV AT Dther ant1b1ot1cs in.use. - e
b.. For -Synerg1st1c Stud1es - %
L Orgamsm- name.f -

o 2) Accessvon nunber.».,, e

= 3.)"-.'."' A" t1b1ot1c names (‘2 names) )

s . c ‘F‘qr-'_'.Se umc1daP & statm levels - ‘

‘.

-

N

N T



: FEE S ) . : ‘ : ’ '
o L B T [AN . %&g- ' ) o V .
(8 : ¥4 .

, 4 4
7 7'd. MIC/MBC Vevels 7 ‘;ff“:{;:j,w‘

1) ‘C)rgantsm' nan\e. A
! T 2) Ant1blot1“c name(s)

| # . 4. Chloranphemco‘l levels have to be sent to lab by

‘ | LQOOam eachday %,

v S hw o
S I - For levels other than am1nogly0051des ‘and
SRS » chloranphemcoT 24 hour advahcemot1ce is .

y - N ‘ ' - .“ ; ' 7 : I « .,

3 : ) :
| e \,.,. reqmred g ‘ ] : o
R 6 The idegl coléectlon da‘te/tlme,ns demve;l&lom

..

‘the date/ttme. o‘f the anti'b1ot1c last gwen or to’

et #02 ACKNOWEEDGE QUESTS ¥

S - 1A.' The lag s,t f

¢ '::,'\_,‘ ~"4.: . .. 4 L :
. Syt @ - . -
e C b i ¢ T e
Y L 4 be g1ven Y S
R I . I . v _ Lo
- . . " ! . "‘; . o B . . ) ) » i . L L )

L4

“ﬂf ch‘eck— to ensure twt all ) '\."’1@53 e
1nformat“10ﬁ 1s present for the- request'. R

o e - . ) R
DTS I R oy

* S o “If some 1nformat1on 1s mconplete, phone-
.~'.' S ’.' . - . . B » v ‘ "‘5-' . ¥ .
4“3 S T stat1on ‘to cli 1fy 6

L , .b. If 1nvahd request consult stat1on Cancel

ek ’ rec”est mly wi th perm(;1on from authomzed
- personnel o -“‘- e e ;_,’ :
_ *All vahdxgequests are forwarded to ;he blood |

col]ectmn team in Dept, of Lab ‘Med1c1ne who _

, o would in turn go to colll;ec‘;. the blood specunens

a8

o #03 COLLECT SPECIMENS R i _
i :
o Ph1ebotom15t collect blood specmens on

e 1

S stations };-};_ vt,;*.‘_lt',ff,' S

LB

9
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Ctow
a. If‘euccesstI recdrd actual c':ollect'ioh"t'ime
) ,& “ .. T 'i;“and brmg down spec1mena . .
‘.Q ot

'} .b.._ If unable to-get spec1men, station is

. . . ‘0‘” . . . . L
. . C not1f1ed R |
o | | .

o | W) Fﬁr antlbiotic assays, leave re?quest
.o l' . ‘/"‘,..‘\ : th statlon to have blood collected or
. . o ’zg . # — test canceled by - doctors:a- L .
i "« 2} For serolog1§;al tests, f11'| out

% | U o ' 'MISSED COLLECTION' form on station. '

| | s Specmen is then colfe@d by dastor OR

v “?" '-.~by another ph1e£c&o‘mst sent up at later
N “t*me s T &“
. ‘, %04 CHECK IN REQUESTS &jSPECIMENS -

By e S B
Lo - i Specmens wi ti‘w the appropmate requests aret s
- "' z | checked m at ‘the - laboratory spemmen recewmg

A e . sect1on Each spec1men t-s checked to ensure '

»

al%‘%he correct at1é t and spécime
B B P I'L‘ A P. 9

"ot
" :
LMo recOrds BRN
3._ Ant1btotr1c assay specxmens are then forwarded to ,
' Ant1b1ot1cs sect“lon S
‘ Z} ,e N H , -
! . ] - ' S B

w
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R

'4 #08 Rﬁsqgo & VERIFY. RESULTS f, p°?;i
1L

hf1nalwzat10n j'“ ;“.;ge" ';fjvi” "fl-;,.“»'bu:,.
: #OQ‘INOUQBE PATrENT kgsuaTs EERE ;5'[5*‘-T‘lfu /.
IR I i-_Al} ﬁna‘ﬁ&ed «1'esu1ts are phoned %‘ﬁu '~1-ng"

. spé‘cimen has - to be accompamed w1th the

Record ’,aocessmg nunbé" For ear.:h spec:&men 1n r;esuﬁ

#07 PEEFQR#-ASSAYS ij.ﬁ‘;@;’rf

#06' ORGANIZE WORKLOAD . R ‘,,,f

K '..'-"V Assays ‘are performed acc??&

ant1b1ot1cLassay protoools“

" the statmns

At

Serolog1cal tests are sen to Prov Lab Each

appropmate Prov Lab requ1swt1ons T

: ‘

e .
2 % g

v

-~

e‘.f

& Entry "log under. the tests to beﬁdone t"hat day

Q

: -f?‘_stat‘ions Lmtia]s from person recewmg the

ffr‘esults over the-u vne are’ r‘equn‘ ed f°7'

YA St

-

& ,.,4,

' "/l’ | . ".‘ - . ' 3 167

#05 FORWARD 10 ﬁﬁoVINCIAL LABORATORY : N

1
a

¢ .

E Reswlts are recorded. accordmg to the access1on o
g.nurrber hsted 1n the log ' : . v

Results w1th1n the acceptable range ‘can then be

’.;j“confwmatwn’"&rposes, ol . T i _r. B e L

gResults from Prov Lab are forwarded d1rectly to- 3"3‘ )

Q"* *
-y
ot
e

S SE

Doct?s may also phone the Anti.b'iotlcs sectﬂlon j



& #10 PRODUCE PATJENT REPORT»S
R Daﬂy repOrts are prodthed and d1str§1buted to

stations. on fmahzed regu’?t&; ‘Penda,hg "reqtgsts
-are ‘350 mcluded BRI EE S IR L

i g .
. e O * # *’ —i&,/ & A
- 09“ , . : o ‘ '.‘ i ' .at ' /'.“
. E;ng~‘ ‘, < E“;'. ;;;1 &, “4,‘ ‘; : 5 » L] ‘{‘
AL AN g .
. R st, data. 1nc1udrpgptest4nam¢ dose,
v . ~. . ' "‘.' 3 ' "' : i - '! :‘ e g
e vs‘tqme routc‘" etc " Y f' o e Sl
1 , ‘ e ll e e g .\of. See
-4 Q ‘ . T Vl"\ T >t on d t . L i 3
g oW e. ResuTts",'M _‘2“ ,,: w_* wﬂ__'lvﬂ'_ffsw by
> A R ) ‘ . - Y . ‘ '
. o3 Cumulat1ve repé%ts—afé)ava1lable for certa1n

‘ “f ‘stat1ons and upon requests Tﬁgse reports are

T, :usually cumulatwe fer»up to 7 days and are 1n
. ,‘,‘ o [ qr_ QP '.m "-Q
e ,chronoﬂogwal order w1 th the most r-ecerq assays
y - i H ) o ) v o

R hsted at ‘the begmning

L

| - be sent dn‘ectly to the doctors ofﬁces ind ‘

, ‘ to mqmre any resul ts. :
e Mg_f,.:__. e ,.»_V..__.._,,( B SR B S g™ N

% , v _
'_2{.{,Informa§10n that afse iné}uded 7n t”he report aP'e"_-,j.iv..‘;,‘

i s

'_ -4 If pat1ent has been d1scharged all ree\rts will

C ot ) .
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- Details of Processes. |
| #OT ENTER REQUESTS VIA CRT: ~ 7 |
' *%E’ 1. Nurs1ng staff or clerks enter requests via CRT
X o
- on stat1ons by 1n1t1at1ng a test request1ng o~

rout1ne - S : | e,

2;,jRelevant 1nformat1oh has to be prov1déd before
,ﬁ" ‘ -l“ ""the request can be accepted For example, . :fh 3'. S

¥ A L , .
.:§$~' » - ,The spe01men type and test name(s) hgie t0'
. ’-»7..“,-. ‘: . '_- P . l . L v ’ “ . ‘ R
L be. 1nd1cated ‘1 e b ] g
o gy

'

fib:.iFor apt1b1ot1c assays, all 1nformat1on .sucﬁ

'as antibiotic” name , last dose. route etcﬁ? ';1A}

-

‘must: be entered

1'»'

1) From the twme«of last/ne;t dose and

., [

;’pre/post sample 1nd1cat1on entered the
"4.1deal collectwon t1me for the spec1men = o

:ki' o s autcmatwcally der1ved and- 1nd1cated v':,;_fh
| d" : on the screen ff”' - "..a S

‘» jzg;:)ror assays other than aninog]yCQSIdes and -'f' o

_.;;Vlcffri‘t‘chloramphen1col (these are the ones - requﬁr1ng 24'r

L

T

LN h‘ﬁ“hour notice)

R R - o ‘ : C . X :
AL R S Lt . . - L S N PN £

[} S ;
Before 1600 hrs -t:' o ‘”,*1,]-

.
BN 25

'Q{: ff:ﬁ¥3;f:vijfjﬁafff>:7;gl"Request the assay by enter1ng all ﬁhe

[ P AT 1'.-4"‘.'_"reqmre‘mformatwon. sl d T
- "fappom the ]ast/next dose tbe compu&er f-'J'jftﬁff

s“‘_”ffgw1ll automatlcally calculate the ideal
"“"*‘?,ﬁ;_;icolfleéhon "q,me R
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3) After requestmg. ‘the nursmg staff. . ,'

o should phone the Ant1b10t1cs sect1on to

"? } _ o A corrﬁrm the request . _
i"\,u.&- ” . o "‘,'4) ‘The lab.staff will work: out the 1dea1
e o 'collect"wn time from the 1nformat1on

S o prov1ded by the‘ nu:se over the phone RAATEE
v »:;,‘?g;u"_:".ﬁ’.?‘;f‘f - 1t & d1 fferent from the 1giea] ,
L T e looHechon ~t-w'ae that is m the con'puter,.

<
4

a %" \ the tlme m thé gonputer w1H be changed 5
BRSNS TR S to the one derWed by the Iab staff : ﬁ *
R . 1500 hrs £y A,' o _Faf"

B 4

AT assay requests are ‘denied.
':'&N,_‘rsmg staff is advtbsed to phone the ' 4
"Ant%'iohcs sectlonuthe Followmg u

B L - Jmormng for consultatwon P

N
Vo D " - v

'._ATE COLLECTION LABELS

- Q.
--_,;requested, a set of’ collectlon Iabels w1n be,- '

':‘*,,‘~,',:v-"‘:"_pl‘1nted m the Spectmen processmg Se°t’°” in-.”.

“ - “":-'f_f,f-the lab AH pat1ent and request data are

e

o R ': vpr mted on the labels

a

- ;'_'2;'..f_:‘.‘::;Labels for all ant1blotrc assays | except’ for

«33 ﬂ ;:[ammog]ycoswes wﬂ] be generated Just pr 1or to

L - '""__;j; ERRI ‘-‘the actUal 'ideal .collect1on t1me e S

L
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wE 0 CHECK IN SPECIMENS via cRT: e "_’#' |
l@; 4%,:s“' « A1. SpeC1mens ;re returned to the’ specrmen receiving '
” area w1th labels At that poiﬁt the ccllectlon
“@ is verlerd V1a the‘cpeck 1n routine wh1ch w1ll 'd;
;u“-' | o | .change the status of the test frpm PENDING’ to‘
o ’COLLECTED' | R P !
> ‘? _2."Dur1ng the check tvp proce\sas, the tech does theg;)
g following: S
- '; . - Ky a;,»Vér1f1es the collect1oh, OR " B y
’ 4gb. - Makes the necessary changes on‘the request N
] "1nformatwon dlsplayéd on screen, . such as .
o é - ,A; co]leoqﬁon t1me etef, ‘and then’ ver1fies the o

R ‘collect1on ; S e o "'u'
*‘fﬁ,'f c e e | C%ncels the test due to 1nva11? spec1men or

o 1nsuff1c1ent sample Muet have peﬂm1ssvon ey

. .; from authorlzed-perscnnel from nur51ng ,
RER. - ‘; stat:on ot ‘ L _ fi - SN
PR “_*;, 3. If spec1men is brought down tc lab before the"ﬂ‘ ;
e;t. | ‘ Vt 2?: test is requ sted the tech 1n the rece1v1ng .

S vfh;j&‘;jfarea can 1n1t1ate the test request and check- 1n -
) ~ the- spec1men at the same t1me* v o
\}ﬁf JAfter check in-of serolog1cal tests, add1t1onal
R . ; ';hsets of ID labels w1ll be prInted These labels
ﬁfﬁ‘?sf't ' jihhf i,jiTngre used to labeéwthe Prov. Lab requ1s1twons !;
"”;;A;.”fh Jljfﬁ:}s;}-Antlbwot1c ass‘& “‘?1mens are forwarded to |
] "ff:u.h fff}fQﬂ;Ant1b1otics secti7' Upon. receipt of the :#tf
o ";ffﬁ7l§ﬂ}??j;}spec1mens the tech in the Antibiotics. sectton e
«}} | ; e -':;J;; ; ‘[th‘
‘. E . S R
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verifies the receipt via the check-in routine
again which will change the status of the test
from ' COLLECTED’ to_' WORKPOOL' . o\
6. Optional hard-copies cqp;be requested from ihe
check-ip.rout{ne on teststhat are still pending

or collected.

#06 GENERATE WORKLISTS:
1. Prior to'performing.the assays, work¥ists can be
*  requested via a print routine. This will list
- all specimens réceiggG\By the Antibiotics
section Fdr a particular test up to that point.
Each 1list is identified by 'a unique /ist q&mbec;
The status of the test is now in ‘WORKLIST'.

2. Once a request has been printed, it will not
.appéar on subsequent worklists fdf that test,‘
except | ‘ ’

a. If the test needs to be repeated, the status
can be changed back to ' WORKPOOL'.
b. The list can be reprintea, Ca T

3. A1l results are recorded on the workiiSts by the

appropriate accession numbers,

#08 ENTER &.VERIFY RESULTS VIA CRT: K

The following only refers to ahtibiotic assays.
Results from Prov Lab.are forwarded directly to ..
station#. |

<

* 1. When results are ready to be entered, a result

2}
6?

T o b ke oS e o

L T L, £ R s et S ki s .
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entry routine can be initiated. One can enter
the list number on the worklistlijgp requests
that are on the worklist will be displayed for

result entry.

Al reéuést data are displayed on the result
entry screen. Results can be ehteréﬂ at the
designated areas.

After the results are entered, they can be

finalized immediately. .

#09 INC/IRE PATIENT RESULTS VIA CRT:

1.

qu “inalized anhtibiotic assay results are
available via the patient inquiry routine which
can be initiatea directly via the terminals on
stations. o

Any serology tesfs requested can also be

displayedibn the screen to indicate their

~status, which would either be 'PENDING,

" CZLLECTED’, or 'PROV LAB'.

#10 GENERATE PATIENT/REPORTS:

1.

As soon as a test is finalized, a daily report

is automatically printed at the station.

- Cumulative nepbrts are also printed for selected

stations and upon requests in thé lab and

. distributed to the stations.

pra Y S

ARG A

RETE S S

W R ki I .
i et e




#11 GENERATE STATiSTICAL REPORTS:
“©,
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3

A ]

The number of aSsaysvperformed and serology tests

processed and the corresponding work units are

tallied and printed along with the other workload

statistics periodically. ‘

Data Dictionary

ACCESSION. NUMBER

i
'

The accession number should¢Qave two components:
Y

£

1. A '"two-letter.code’ that indicates the section fﬁéf

the specimen is to be processed at. This code is

determined by the type of specimen submitted. The

following are the codes used at present:

a.

b.

f.
g.
h.

bl

MU - miscellaneous. specimens.

U - cystoscopy urine specimens.

C - célony count urine specimens. pt>DU - nose

and throat specimens.

GU - vaginal, cervical, and male genital

specimens.

W - W.W.Cross specimens.

BC - blood cultures. .
EU - stool specimens. |

A - anaerobic cultures.

2. A six-digit number that begins from one at the -
*y

‘beginriing of each year.
. ’4

\
B .,4(_0,.,‘._ ke 7“’ N M LSRN S L Ly
N 1)

ot

PR < e




» .
R S et ~"v-',-..nz PR DR SR 1 R B P N B L L, IEN ST P N . R = . ’
" N . -

-

179

COLLECTION LABELS

These are labels that are printed from the label printer
in fhe Specimen processing section when there is ah
antibiotic assay requested? A proposed layout for the ' ]

label is shown in figure 39.

Name Location Name Location i
ID Age ‘& Sex ID Age Sex i
Test Name Test Name i
Pre/Post « | Acsn nr. 1
-Last Dose . :
Other ‘Abs Name Location ;
ACC # D Age Sex i

+ Col Time Test Name 1

Date Acsn nr. P

3.

Figure 39. A Proposed layout of the collection
label is shown here. : -

. o .
1841 coLLECTION DATE/T I

These refef to the antibiotic assay'specimens:

e Avn > i e £ e

i. For IV -

.a. Pre - 1/2 hour before infusion.
b. Post - 1 hour after infusion is complete.

2. For IM - 1 1/2 hours after the injection.

ID LABELS S
These labels should contain at least the following:
1. Patient dafa.

Request data.

Received date/time.

Hw N

Types of media for the parficular tests.




INFECTIOUS DISEASE PATIENTS
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These are patients that have been referred to the

Infectious Disease Service for consultation. After

consultation, if there are any new test results reported

they will be automatically printed %;png with the daily

.reports under the consultant’s name and forwarded to(the

consultant.

LIST NUMBER

+

Each list that is prihted is identified by a unique

number that is generated along with the list. If reprint

is desired, the number is used as the reference.

PROVINCIAL LABORATORY REQUISITIONS -

The Provincia] Laboratory of Public Health has its own

requisitions for each type of test procedure. They are

as follows:

1.

on > w N

Routine Cult & Sens requisitions.

Mycology requisitions.

TB requisitions.

Virology culture and serology requisjitions.

Serology requistions.

REPORTABLE SENS RESULTS

1.

‘For Staph - pen, ox, eryth,

chiora.

For Strep, Aerococci - pen,

For Diphtheroids - pen, ox,

Non-urine specimens:

-

.
2

ceph, gent. If eyes +

eryth, ceph, amp, gent.
eryth, ceph, gent.

/
. /

s e S S ety T
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a. All coliforms exce95 Pseudqmonas sp. - cgph,
kana, tetra, amp, coly, chlora, gent.

b. For indole +ve Préteus - above .+ tobra, tic.

c. Pseudo sp of fluoresceﬁs gp - kana, coly, gent,
tob, tic. . .

d. Pseudo noh-aeruginosa-:‘above + tetra, chlora.

e. For Salmonella - céph. Réna, tetra, amp, coly,
chloré’ sulfa, SxT, trim. |

f. Pasteurella, Moraxella - ceph, kana, tetra, amp,
colx, chlora, gent, pen;"

Blood and CSF specimens:

‘'a. Same as non-urines and + sulfa, SxT, trim for

coli%orms.
b. Pseudomonas of fTquscens_gp - Kana, coly, gent,
tobra, tic, sulfa, SxT, trim. I
Urine'specimens:
a. PseudomOnas of fluoreécens gp - Kana, co]yi\
‘gent, tobra, tic, sulfa. ’/
b.. Pseudomonas non-aeruginosa - kana, coly, g[htﬂ
| tobra, tic, tgtha, sulfa. ’ r
c. A1l other coliforms - ceph, kana, trtra, afp,
gent, fd, Na, sulfa, SxT, trim.
d. Proteus indole +ve - above + tobra, tjé.
For Hemophilus - cefamandole, tetra, chlora, eryth,
gent: SxT, amp. |

Neisseriae meningitidis - pén, chiora, tetra,vgent,>

sulfa.

51
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* o N
9. Neiéseriae gonorrhéae - pen. t
1b. A1l anaerobes - pen, clin, tetra, chiora, cefox,
tic. | |
11. Eikenella - pen, chlora, amp.
1@. Hemdlytic Strept & Phéumococci - pen, grytht ceph.’
tetra.
13. Strept sp -
a. 1f aerobic - pen, ox, eryth, ceph, gent.
b. If anaerobic - pen;*tetra. clin, ch]ora;_cefox,
tic.
SECT IONS

The Microbiology Dept is separated into:

1.

N~ o U b w N

Specimen processing section or mail room.
Miscellaﬁeous‘University section.
Antibiotics section.

Anaero e$ section._

Special non-routine test procedures section.

. Wash up andmed,ia.se;/tio‘n.

Ch]émydia & Mycoplas é_section.

. SENSITIVITY PANELS

1.

Gram positive organisms: Penicillin. Methicillin.

JErythromYéin. Cephalothin. Ampicillin. Gentamicin.

Cﬂloramphenicol.

.. Gram negative organisms (non-urine origin):

Cephalothin. Kanamycin. Tetracycline. Ampicillin.

‘Colistin. Chioramphenicol. Gentamicin. Tobramycin.

e YA TP+ P LRI Qe e i teemet s Ty e e .
e - e

-t
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Ticabcil]in.f o o

Gram negative organisms (urine

"origin):Nitbbfurantoih. NA. Sulfa. Septra. Trimeth.

Penicillin. Methicillin. Erythromycin. Cephalothin.

Ampicillin. Gentamicin.

Gram negative oréaﬁisms (non-urine origin):
Cephaiothin. Kanamycin. Tetracycline. Ampicillin.
Colymicin. Chloramphenicol. Gentamicin.Tobramycin..
Ticarcillin.

Anaerobes: Peniciilin. Clindamycin. Tetraéyc]ﬁne.
Chloramphenicol. Ticarcillin. Cefoxitin.

Strept phéumoniae & hemolytic Streptococci:

Penicillin. Erythromycin..Cephalothin. Tetracycline.

SPECIMEN LABELS

1.

STATUS

.Specimen labels should have space for the patiént

addressograph, the specimen/source and the
collection time/date.
They should be adhesive labels that can be easily

affixed firmly onto the specimen containers.

-
.

The following are the statuses available within the

system:

1.

PENDING. This means that the test has not been

N 0

receiYed in fhe lab.
COLLECTED. For antibiotic assays and serological

tests only. This means that the specimen has been

Y

et

ot Rzt it

P
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coiiected‘and received in the Spécimen processing
section. \ |

3. WORKPOOL. This means?that the test has been received

' in the lab. |

4.. WORKLIST, For antibiotic a§§ays only. This means'
that the ;ests-are being performed at. the moment.

5. VERIFY. This ﬁeans the test is being verified.

6. PRELIMINARY. This means the test has had a
préliminary report sent alreaay.b |

7. INTERIM. This means that the test has had two or
more'réports sent already. . |

8. FINAL. This means the test has been finalized.

9. PROV LAB. This means the specimen has been sent to

Provincial Laboratory. {2

UNLIKELY SENS PATTERNS
1. For Staph aureus - res1s£;nt to peh and .ox.
2. For Stabh sp - resistant to ox and.sensitive tq pen.
\3. Resistant to colistin but not one of Serratia,
Proteus or Providencia.

4. Any organisms sens or resi;}ant to all but any 2

antibiotics.

-

.. WORKSHEET.
=" There should be two worksheets that are to ‘be used in
" the lab. One is the anaerobic worksheet and the other is

.the routine worksheet.

S, ST U e e e
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Data Base Requirements
The foilowing aré the minimum amount of patient .

information that are required for the system: -

Al .

1. Standard patient data. .
" _" ;,-\_p
a. Patient name. ' R | ' hﬁ?

b. Hospital_identif%catibn number . RN
c. Sex, birthdate. -
d. Albertd health care insQrance number or blue cross
number .
2. Case-specific data.
a. Case number.
b. Station location and room number.
c. Attending phy;ician. .
»dlj Consulting physicians.
e. Admitting and other. diagnoses.
3. Requést data. |
. Specimen type/sodrce.

a
b. Detailed specimen description (optional).

c. Test name.
. d Requgstéd date/tjme. i
e. Collected date/time.
f. Received date/time. - - | s

. Reported date/time.

o e

Requesting location. _ B ;
Most micrqpiology results are to be pre-defined and |
stored in the system. Thesevincludé the nomenclature, gram- _ :

_ , . b _ ‘ ]
smear and comment results, antibiotic names, and specimen - .




186

tyées,'gtc,_Where'possible, the§ZZing should conform to the
SNOMED coding system. ) '
Computer Procedure Requirements
1. A test request routine is required to accept alf
microbiology test requests. Menus are proQided for
‘selection of specimens ana tests}'Alternately,
experienced users maylbypass the menus and enter the
respective codes directly. o
2. A check-in routine is required to acknowledge receipt of
all specimens. One shéuld also be able to monitor
specimens at all status via this routine. .
3. A cancel routine is needed to cancel any invalid
requests and tests that.are no longer required.
4. One or more print routines will be needed for print;ng
varibus lisfs and reporfs.-
5. A patient inquiry routine is required.io'retrieve all
verified and finalized microbiology reésults on é
' particular patient. |
6. A result entry routine is required {o accept all
microbiqjogy results. Results mey be from the worklists
or on certain accession numbers.
v7, A verify routine is required for vefificatfon of ali
avlnicrobiology results.
Input/Output Requirements

The items in the following menus are the minimum amount

of information required for tesf requesting and result entqy’ﬂ\

in-microbiology. Additional inétruc@ions should be included

(:i?‘

R b
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~where appropriate to assist users in proceeding with the
routines. ’ - i
'Test Request Menus
In test requesting, the specimen menu is always
displayed first. Depending on the choice selected, the
computer will branch to the appropriate teét‘menus for
test selection. The pathogen menu always appears to the

right .of the test menu and both are displayed at the

same time. These menus are shown in figure 40.
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‘ \ .
¢ »
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. g
'SPECIMEN MENU
~
Respiratory tract... Genital tract... Abscess, Drain..yﬂ
1 Auger suction 18 Cervix 32 Brain-head«
2 Bronchial washyu; 19 Endocervix 33 Chest-shoulder
3 Nose syg!&g‘. ) 20 Urethral . .34 Genital
4  Sputum.<S% s 21 Vaginal © 35 Abdominal -~
5 Throat™ B - —36 Rectal.
6 Tracheal secreT1on Tissues......... T
C 37 Burp sitex : o~
Fluids. . ovonnnns . 22 Biopsy-tissue - Sho
' 23 Lung - ) - .
7 Blood " 24 Lymph : . o ‘ _
8 .CSF ~ 25 Bone chips, 38 Brain-head - e
8 Dialysis fld oo ) 39 Chest- shoulder.~
10 Hyperalimentation Tubing-Tips..... 40 Genital
11 Joint-synovial fld » 41 Abdominal
12 Pleural fluid 26 Chest. tube &2
- 27 ET tube-tip "~ 42 Tracheal site”
Urine-feces......... 28 Hemovac tubeé . 43 Umbilical sffab
, . 29 IV tip , . ‘ S
13 Feces ' - Wound........ e
14 Urine-M.S. ' Swabs...... ) S o ~
15 Urine-Catheter ) ) 44 Abdominal -
16 Urine-Cystoscopy 30 Ear 45 Brain-head .
17 Urine-Supra- 31 Eye : - 46 Chest shoulder'
SELECTION (, ) DESCRIPTION ( | RS

‘ s o 1

Figure 40 a. The proposed specimen menu that is to be d1sp1 ed
on the CRT screen is shown here. To select a specimen simp type
the corresponding number in the SELECTION bracket. Additighal
comments can be entered as free-text in the DESCRIPTION bracket.
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MASTER TEST MENU

ROUT C & § 18

ENVIRONMENT CULT. 34

1
2 ANAEROBES 19
'3 BLOOD CULTURE 20
4" COLONY COUNT/C&S 21
5 MYCOPLASMA CULT 22
6 CHLAMYDIA CULT 23
7 VIRAL.CULTURE 24
8 FUNGAL CULTURE 25
9 TB CULT/SMEAR 26
10 GENITAL SCREEN 27
11 ‘OVA & PARASITES 28
12 STERILITY TEST 29
13 QUANTITATIVE CULT 34
14 STREPT SCREEN 31
15 PERTUSSIS 32
16 PID SCREEN . 33
17

STREPT SCREEN
PERTUSSIS

-CIE

TRICH EXAM

GRAM SMEAR
GIEMSA SMEAR
URINE AB-COAT
ENVIRONMENTAL .,
TOXIN ASSAY
ATYPICAL TB

PID SCREEN
DIRECT EM

GC SCREEN .
VIRAL SEROLOGY
VIRAL SCREEN
ANTIBIOTIC ASSAY
STREPT SEROLOGY

35
36
37
38

39,
40

42
43
44
45
46
47

TORCH SCREEN
WET MOUNT
KOH

INDIA INK
BCG STUDIES
WORM ID

BUG ID
SYPHILIS

'BRUCELLA

PAUL BUNNEL
FUNGAL CULT
TOXO-IFA

189

Figure 40 b. The master microbiology test menu is shown here.

The master test menu can be selected via the other test menus.
In addition, the selection of certain test categories from

this menu will prompt the display of more tests for further '
sejéctions. These are displayed on the followirg pages.

LN AN
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ASSAY & SEROLOGY MASTER T

Syphilis serology

1" RPR/Kahn

2 MHA-TP |

3 TPI /
Antibiotic assay

4 Antibiotic level
5 MIC/MBC level

6 Synergy study

7 Serumcidal level
Strept serology

8 ASOT

9 AntiDNase
Streptozyme
Streptodornase
StreptoKinase
Antihyaluron
Brucella agglut

1
1
1
1
1
15 Viral screen

DB WN O

Fungal serology
16 Candidiasis
17 Cryptococcus
18 Histoplasma -
19 Aspergillus
20 Mucor

21 Blastomyces
22 Coccidioides
23 Torulopsis

24 Sporothrix

25 Paracoccidioide
26 Farmer’s lung

- 27 Unknown

28 Othersx*
29 Toxoplasma-IFA
30 TORCH screen

Ny
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Viral serology

31 Adenovirus

32 Influenzae

33 Parainfluenza
34 CMV

35 Herpes simplex
36 Measles '
37 Rubella

38 Variola

39 Rubeola

40 Epstein bar

41 Rota virus

42 Othersx*-

43 Paul Bunnel

PATHOGENS MENU - PATHOGENS OF INTEREST

- - - -

- L OOV D WA —

WN) - O

ACTINOMYCES
BRUC
CAMP

LLA -
LOBACTER ,
 CANDIDA/YEASTS/MONILIA
CLOST DIFFICILE
DIPHTHERTA
" GIARDIA/AMOEBAE
L-FORM BACTERIA
PATHOGENIC E.RQQEI
PSEUDOMONAS
"SALMONELLA/SHIGELLA/YE
STAPH AUREUS
OTHERS*

*SPECIFY SPECIFIC PATHOGENS:

RSINIA

&

4 .
Figure 40 c, d. TMe assay & serology master test menu and the
pathogens menu are shown here. Each of the above pathogens,

~ when selected, will automatically select the appropriate test
that has been pre-defined for that particular pathogen.

~ !
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If any of the RESPIRATORY TRACT specimens is selected:

ROUT C & S '
COLONY COUNT/C & S <
CHLAMYDIA CULTURE  , |
FUNGAL CULTURE
TB CULTURE/SMEAR
VIRAL CULTURE
PERTUSSIS SCREEN
STREPT SCREEN -
QUANTITATIVE CULT (cystic fibrosis) —

0O MASTER TEST MENU -

- OONOONDWN —

"

!

% If HYPERALIMENTATIOM FLUID is selected, the test
e is automatically requested as ‘STERILITY TESTING' .

° o ‘ -
1f any of FLUIDS /is selected (except BLOOD and HYPER FLD),
the test menu th/t will be displayed is as follows:

ROUT ¢ &/g'
ANAEROBES : ,
MYCOPLASMA CULTURE
CHLAMYDIA CULTURE
FUNGAL ‘CULTURE ;

- TB CULTURE/SMEAR /
VIRAL CULTURE -
CIE )
DIRECT EM . /o

" ATYPICAL "TB" CULTURE N_-~
MASTER TEST MENU .

~

— 2 WO NOUIDRWN —

- O

i
'

Figure 40 e, f, g. Test menus for respiratory
tract specimens and fluids are shown. To select
the test of choice, simply enter the appropriate
number . Tower ' _ : '

'
R S PRI SRS
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If BLOOD is selected:
'BLOOD” FOR CULTURE ..........

1 ROUT C & S/ANAERODBES
2  FUNGAL CULTURE R
3 MASTER TEST MENU :

BLOOD FOR SEROLOGY, ASSAYS .........

ASCT '

SYPHILIS SEROLOGY (KAHN/RPR)

WIDAL '

ANTIBIOTIC LEVELS

VIRAL SCREEN

RUBELLA

HEPATITIS

CYTOMEGALO VIRUS

FUNGAL SEROLOGY

ASSAYS/SEROLOGY MASTER TEST MENU - . .

LY
—_ = 2 L OO

WN) = O

% e
1f.FECES is selected:

ROUT C &S

OVA & PARASITES

CLOS DIFFICILE TOXIN ASSAY
VIRAL CULTURE

DIRECT EM 3

CULTURE - CLOST DIFFICILE
MASTER TEST MENU

NOOTSWN —

~ Figure 40 h, i. Test menus for blood and feces specimens.

~
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If URINE is selected:

COLONY COUNT/C & S
VIRAL CULTURE
TB CULTURE/SMEAR
ATYPICAL TB CULTURE
FUNGAL CULTURE

- ANTIBODY-COATED BACGTERIA
GRAM SMEAR
MASTER TEST MENU

DN WR =

If any one of the GENITAL TRACT. specimens is selected:

I8

~ROUT C & S (incl. GC, Yeast, Trich)
ANAERGBES L
- MYCOPLASMA CULTURE
CHLAMYDIA CULTURE
FUNGAL CULTURE ‘
G.C. SCREEN
P.I.D. SCREEN
GENITAL SCREEN
A - TRICH EXAM .
' . GRAM SMEAR , ‘
- - MASTER TEST MENU '
. o A
R
F1gure 40 j, K. Test menus for urlne and genital tract
spec1mens are shown here.

o

L OWONOUNEWN —
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I1f any of the BIOPSIES-TISSUES is selected:

ROUT C & S
ANAEROBES
MYCOPLASMA CULTURE
CHLAMYDIA CULTURE
TB CULTURE/SMEAR
VIRAL CULTURE
DIRECT EM
ATYPICAL TB CULTURE
FUNGAL CULTURE
GRAM SMEAR
. MASTER TEST MENU

S 2 OO NI WN —

- O

1f any of the TUBING-TIPS is selected:

1 ROUT C & S
2 MASTER TEST MENU °

If any one of the ABSCESS-WOUND is selected:

ROUT C & S
ANAEROBES
MYCOPLASMA CULTURE
CHLAMYDIA CULTURE
FUNGAL CULTURE

TB CULTURE/SMEAR
ATYPICAL TB CULTURE
VIRAL CULTURE
DIRECT EM
0 MASTER TEST MENU

OO~ OITBWN —

Figure 40 1, m, n. Test menus for biopsies-tissues, o
tubing-tips, and abscess- wound specimens are shown here.



If STREPTOCOCCAL SEROLOGY is selected:

ASOT

ANTIDNASE
STREPTOZYME
STREPTODORNASE

- STREPTOKINASE
ANTIHYALURONIDASE

DU WN -

If FUNGAL SEROLOGY is selected, the follow1ng
diagnoses will be displayed for selection:

CANDIDIASIS/YEASTS
CRYPTOCOCCOSIS
HISTOPLASMOSIS
ASPERGILLOSIS
MUCOROMYCOSIS
BLASTOMYCOSIS
COCCIDIOIDOMYCOSIS
TORULOPSOSIS
SPORQTRICHOSIS
PARACOCCIDIOIDIMYCOSIS
FARMER' S LUNG
DTHERS*
UNKNOWN

.t ek 2 OQONOOIDDWN —

WN - O

*SPECIFY SUSPECTED DIAGNOSIS:

Figure 40 o, p. Deta11ed test menus fer Streptococcal
and fungal serology tests. The menus are displayed
automatically when e1ther one test is Belacted from

the master menu*

185




. 196

If SYPHILIS SEROLOGY is selected:

RPR/KAHN/VDRL
MHA-TP

TPI

FTA-ABS

PBPWUN —

1f VIRAL SEROLOGY is selected:

ADENOVIRUS
INFLUENZA
HEPATITIS

PARA INFLUENZA
CYTOMEGALO VIRUS
HERPSE SIMPLEX
MEASLES

RUBELLA

VARIOLA

RUBEOLA

EBSTEIN BAR VIRUS
ROTA VIRUS
'OTHERS*

*SPECIFY SPECIFIC AGENT OF INTEREST:

—_, Pt L OO WN —

W= O

If ANTIBIOTIC ASSAY is selected:

"ANTIBIOTIC LEVEL
MIC/MBC LEVEL
SYNERGISTIC STUDIES
SERUMCIDAL-STATIC LEVEL

DWN —

Figure 40 g, r, s. Detailed test menus for Syphilis. viral
serology and antibiotic assays. The menus are displayed
when these tests are selected from the master menu.
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v

Result E ntry Menus

1.

() .
After the result routine is initiated and the

patient ID is entered, the computer will check the
specimen type in the request record and will display
the appropriate result menu for result entry.
Bfackets are areas where results can be entered.
Thevéursbr will always appear at the first bracket
at the top of the menu. One should be able to skip
to any other brackets in the menu by manipulgting
certain Keys on the CRT Keyboard.

Most results entered are in coded form that are
automatically expanded to full textruégh display and
in the reports.

Abbreviated quantifiers such as: S-scant, F-few,
M-moderéte,-V-many;bH-heavy, etc., are used
throughout the result entry menus.

Organism IDs are entered as 5 or 6 letter codes. One

~may use the first or first two letters of -the |genus
name and 4 or 5 letters from the.species-qgme, etc. .

For example, Staphylococcus aureus may be entered aéi“'

STAUER or SAUREU.

Depending onAthe organi s Ib entered, the‘
appropriate ssns panel wifl\be displaxed in the
brackets directly below the~organism‘bracketf X
Sens results are enteréd either. as: S-sens{tive;
(I4intebmediate, R-resistant.

-

- et abinma e e mmin o

e

£t Rt racmi s i b+
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11,

12.

13.
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A1l results entered are br1ghtened in constrast to
the d1splayed text which is dull.

Antibiotic results not usually reported for a
particular ofganism are displayed in lower case
letters. 1f one<Wishes to report these sens, one may
type in a special character directly beside the sens
result. this will indicate that the result is.to be
reported and the anttbiotic name should
adtomatically change to capital letters.

Organism ID can be updated by typing d1rectly over
the s;;e bracket. The computer should store-both IDs

‘entered however, only the updated ID will appear on

display and in the report. Additional comments can
be added beside the organism bracket.

Various comments can be entered vi@wthe f;;ctibn
keys. In additien,.the function Ker'can'also cause
edditionat menus to be displayed for selection. For

example, the function key for 'ADD MORE ORGANISMS'

will cause an extra set oﬁ\gg?::ifm result brackets.
, to be d1splayed under the 2n et of orgnaism

brackets that are already on- the screen.
A1l result menus are shown in figure 41. Some entry
examples, designated by lower case letters,’are

inc luded in the sputum menu in figure 41a.
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- COMMENTS::

NO GROWTH IN ( ) HOURS "~ enter ‘24’ or '48'
(q) MIXED GROWTH BACTERIA, NOT UNUSUAL FLORA q-quantifier

GRAM SMEAR RESULTS:
' ) TRICH (

GM+B  (q) GM-B () EPITH )

GM+C () ~ GM-DC (q) POLYS () NO TRIC ( )

MIXED ( ) .NBS () RBC () YEASTS ()

(comment ) ( ‘ ) ( comment )

'ORGANISM & SENSITIVITY RESULTS: *sens result to report

1. (q)(psaeru)(comment ) PSEUDOMONAS AERUGINOSA

(KANA ) (r ) (COLY )(s ) "(GENT )(s ) (TOBR-){s ) (TIC )(s.

(ceph )(r ) (tetra)(r-) (amp J(r ) (CHLOR)(s*) ({ ) (

( ) ) UL Yooy o )(‘ ) ) ) | ) (
(q) (staure) (phage 29 ~ STAPHYLOCOCCUS AUREUS

ERY )(s ) (CEPH )(s ) (AMP )(s

)
EN )(s )} (METH )(s ) ( ) ( ) (
ENT )(r ) (chlor)(s ) ( A R (R N (R | ) (

| RN ) ) | o) | ’)( ) ) (

FUNCTION KEY ENTRY:

ORGANISM DESCRIPTIONS MENU

COMMENTS MENU

ADD MORE ORGANISMS

SEND INTERIM REPORT

SEND FINAL REPORT 2

NEG FOR C. DIPHTH,” GP A STREPT, S. AUREUS
IF SENS REQUIRED, CONTACT LAB IMMEDIATELY

NN B WN =

Figure 41 a. A sputum result menu is- shown here.

i 0
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RESULT MENU - ANAEROBES

~COMMENTS:

( " ) OF MIXED ANAEROBIC BACTERIA
FOR ‘FURTHER REPORT SEE )
FOR FURTHER CULTURE REPORT PLEASE SEE ( o)

ORGANISM RESULTS:

3 _ .
ANAEROBIC GRAM NEGATIVE BACILLI
ANAEROBIC GRAM POSITIVE BACILLI -
MICROAEROPHILIC GRAM POSITIVE BACILLI
ANAEROBIC GRAM POSITIVE COCCI

o0 ) ( | ) -

FUNCTION KEYS:

. ORGANISM DESCRIPTION MENU -
' COMMENTS MENU .
'ADD MORE ORGANISMS
SEND INTERIM REPORT ,
SEND FINAL REPORT |
“IF ID REQUIRED, PLEASE PHONE LAB
CULTURE NEG FOR ACTINOMYCES
CULTURE NEG FOR CAMPYLOBACTER
CULTURE NEG FOR CLOST DIFFICILE

O 00 ~3D'UN I W R —

Figure 41 b. An anaerobes result menu is shown here.

ANAEROBIC NONSPORE-FORMING GRAM POSITIVE BACILLI

200



RESULT MENU - oTHROATS

COMMENTS : | = .
() MIXED GROWTH BACTERIA, NOT UNUSUAL FLORA

— — —

—_———— )
e

(

ORGANISM & SENSITIVITY RESULTS:

) ( (.
) )
J()
) )

e e o e
— e St e

) { ’
0
)

— i s,
~—
—

()
( .)
()

— et ot
—— — —
— oy —

~——
— — —

.

—
—

FUNCTION KEY ENTRY:

ONDUIBWN -

Figure 41 c. A throat specimen result menu is shown.

-

ORGANISM DESCRIPTIONS ‘MENU
COMMENTS MENU

ADD MORE ORGANTISMS.

SEND INTERIM REPORT

SEND FINAL REPORT o
NEG FOR .C. DIPHTH,-GP A STREPT.
IF SENS REQUIRED, CONTACT LAB IMMEDIATELY
CULTURE SHOWS NO GROWTH

o

-«
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RESULT MENU - NOSE +«

——————————————————

COMMENTS :
() MIXED GROWTH BACTERIA, NOT UNUSHAL FLORA

ORGANISM & SENSITIVITY RESULTS:
0) ( "

.

()
()
()

“
s
—r —
— — |

p—
—_—
— o —

)0
A B
)

— —

()
()
()

— e e s,

— i — .
—
—

— —— S o

.
—— N
— — —

~—
—
— s —

— — — —r

FUNCTION KEY ENTRY:

ORGANISM DESCRIPTIONS MENU

COMMENTS MENU

ADD MORE ORGANISMS -

SEND INTERIM REPORT

SEND FINAL REPORT . | .

NEG FOR C. DIPHTH, GP A STREPT, STAPH AUREUS
IF- SENS REQUIRED, CONTACT LAB IMMEDIATELY
CULTURE 'SHOWS NO GROWTH

O~ WA —

Figure 41 d. A nose specimen result menu is_shown.

’
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RESULT MENU - SWABS

ADD MORE ORGANISMS

COMMENTS: | |
NO GROWTH IN [ ) HOURS L
NO GROWTH IN () WEEK » |
" | . |
GRAM SMEAR RESULTS: — ]
GM+B () GM-B_ () -~ EPITH () .TRICH () E
GM+C () GM-DC () _ POLYS () - NO TRIC ()
leso ( } TBS T ; TBC () YEASTS  { ; {
| | - - | .. ‘r‘
ORGANISM & SENSITIVITY RESULTS: | |
()] T ) 3 o A
(- o) o) U o) RO
( Lo YO o) O B O )
( G I B 0) | O R JO )
2. (1 ol ) L !
( o) R Y () o (]
(- () /I (S I G N G B ) e (. J
( A S ) )i ( D00 o A
FUNCTION KEY ENTRY: D - !
/ ' .
. ORGANISM DESCRIPTIONS MENU |
. COMMENTS MENU |

1

2

3 :

4, SEND INTERIM~REPORT

5. SEND FINAL REPORT . :

6. MIXED, NEG FOR S. AUREUS, HEM SIBEP COLIFORMS, PSEUDO
7. NO FUNGI I1SOLATED

8. . C. ALBICANS 'NOT ISOLATED ) a

Figuge 41 e. A swab .result menu is shown.
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N |
RESULT MENU - STOOLS
Y
" ORGANISM & SENSITIVITY RESULTS:
1. () R ) _
( J( ) 0 ) | G I | ()
{ | B G B ) b)) o | ) )
( R N S |G | ) ) | )
()¢ ) ( | ) ! |
yOo) Jo) 0 G P Yo (- Y )
| I YO Yoo ) | () | ()
| I JO ) 0 ) o B B Y )

--FUNCTION KEY ENTRY

ORGANISM DESCRIPTIONS MENU
COMMENTS MENU .

ADD MORE ORGANISMS

SEND INTERIM REPCRT

- SEND FINAL REPORT :
CULT NEG FOR TYPHOID, SAL & SHI “ YERSINIA, CAMPYLQBACT ¢
NO GROWTH IN 24 HDURS '

v

NI OUT B WRN -

_ Figure 41-f. A stool result menu is shown.
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RESULT MENU - URINES
o S
COLONY COUNT : 10X (.) ORG/ML
ORGANISM & SENSITIVITY RESULTS: S >
1. 00 ) ( | ) .
0 ) | o) Yo ) ) {
( o) o) ) o) ) {
( () | o) ) o) ) (
()( V(- )
IO ) Vo) | )| ) {
()| ) ) ) ) (
)| M) ) "o ) {

—— )

FUNCTION KEY ENTRY:

. ORGANISM DESCRIPTIONS MENU
. . COMMENTS MENU -

ADD. MORE ORGANISMS

SEND INTERIM REPORT

.SEND FINAL REPORT *

" MIXED GROWTH . , .
. NO GROWTH IN 24 HOURS < L

NONB WA =

Figure 41 g. A urine result menu is showhf

ot
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RESULT MENU - GENITAL SPECIMENS

‘COMMENTS:
} ) MIXED BACTERIAL GROWTH NOT UNUSUAL FLORA

) MIXED SKIN FLORA

|

GRAM SMEAR- RESULTS:

GM+B . ( ) GM-B8 ()
GM+C () GM-DC ()
.MIXED ( ) NBS © ()
(" O~

ORGANISM & SENSITIVITY RESULTS:

C () (.
N )

)
)
)

—
— — —_

-
1)
(

'
——
R ..
—
~——

FUNCTION KEY ENTRYI

COMMENTS MENU .

ADD MORE ORGANISMS
SEND INTERIM. REPORT
SEND FINAL REPORT

G.C. NOT ISOLATED

(

C. ALBICANS NOT ISOLATED

EPITH
POLYS
RBC

— — — —
— — —

— — et e

ORGANISM DESCRIPTIONS MENU

e S S
— i,

: _ : \ 7
Figure 41 h. A genital specimen result menu is shown.
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' RESULT MENU - BLOOD CULTURE

NO GROWTH AEROBIC/ANAEROBIC IN ( ) DAYS
NO GROWTH AEROBIC/ANAEROBIC IN ( ) WEEK

DIRECT SMEAR RESULTS

i " ) SEEN IN-( ) TUBES SUBMITTED
( - ) SEEN IN ( ) TUBES SUBMITTED

ORGANISM & SENSITIVITY RESULTS:

1. - ) ) ISOLATED FROM ({ ) TUBES SUBMITTED

{ b o) O oo o ) )

( oo O A CE o) )
| I R G N R A ool S )

2. | ) ) ISOLATED FROM ( . ) TUBES SUBMITTED

( ) ) ey L R G A )

( o) 0 ) | o) o) | )

( oy o) /U N O by )

FUNCTION KEY. ENTRY:

ORGANISM DESCRIPTIONS MENU

.COMMENTS MENU

ADD MORE ORGANISMS .

SEND INTERIM REPORT.

SEND FINAL REPORT

NO FURTHER WORK UNLESS LAB IS CONTACTED

NO FURTHER REPORT UNLESS ORGANISM ISOLATED

CNOOTERWN -

Figure 41 i. A blood culture result menu is shown.



RESULT MENU - OVA & PARASITES
ORGANISM RESULTS:

it

2. | ) | |
Cy-Cyst- =~ TR-TROPHOZITES . 0V-0VA

S-SCANT - F-FEW - M-MODERATE H-MANY

'FUNCTION KEY ENTRY:

ORGANISM DESCRIPTIONS MENU

COMMENTS MENU .

ADD MORE ORGANISMS

SEND INTERIM REPORT

SEND FINAL.REPORT

NO ‘OVA & PARASITES SEEN '

1.Q. FOR CONC, PLEASE SUBMIT ANOTHER SPECIMEN
REPORT ON STOOL CONCENTRATE TO FOLLOW

OO WN

RESULT MENU - ANTIBIOTIC LEVELS

GENTAMICIN LEVELS
ACSN NR ., PAT-1ID -NAME

REQD D&T oL’ D D&T REC'D D&T
2345 58476638 DOE JOHN
12JUL80 11:20 12JUL80 11:40 12JUL80 12 10
LAST DOSE: 12JuUuL80 10:30 NEXT DOSE:12JUL80 15: 30
. DOSAGE: 50 MG ROUTE: IV '
PRE/POST: POST OTHER ABS: PEN
IDEAL COLLECTION TIME: 12JUL80 11:30

GENTAMICIN LEVEL: ( ) UG/ML

4
t

Figure 41 j, K. An ova & paras1te menu and an ant1b1ot1c
level menu for result entry are shown here.

1
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OB WA -

RESULT MENU - CIE

- e e - - o m =

Counterimmunoe]ectrophoreéis of C.S.F. specimen

positive for ( ) o |

1 Counterimmunoeldctrophoresis of C.S.F. specimen
negative for the following,antigens;v

- Hemophi lus infiueniiéﬁtype b

209

- Neisseria meningitidis polyvalent ap A,B,C,D;X,Y,Z

- Streptococcus pneumoniae

T T T T e e et et r e — - .- —-—

A

- COLONY COUNT >10X5 ORG/ML

COLONY COUNT <<10X4 ORG/ML ~ .
POSITIVE FOR ANTIBODY-COATED BACTERI
NEGATIVE FOR ANTIBODY-COATED BACTERIA

" ANTIBODY-COATED STUDIES NOT DONE-

MIXED CULTURE - REPEAT SPECIMEN -

Figure 41 1, m. A CIE result menu and an urine
antibody-coated.bactera result menu are shown.
. . . =3 e

ot”
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RESULT MENU - PERTUSSIS

- . e e - - - - e~ =

1 BY DIRECT FLUORESCENT-AB TEST NEG FOR B PERTUSSIS
AND PARAPERTUSSIS. CULTURE TO FOLLOW -

2 NEGATIVE REPORT. B PERTUSSIS & PARAPERTUSSIS
NOT ISOLATED

| 3 B PERTUSSIS SEEN IN FLUORESCENT AB TEST
4 - B PARAPERTUSSIS SEEN IN FLUORESCENT AB TEST

\ .
g

RESULT MENU - 'CHLAMYDIA & MYCOPLASMA

-

-1 NO MYCOPLASMA PNEUMONIAE ISOLATED
2 NO MYCOPLASMA ISOLATED
3 MYCOPLASMA HOMINIS ISOLATED
4 MYCOPLASMA PNEUMONIAE ISOLATED
5 UREAPLASMA UREALYTICUM (T STRAIN) I'SOLATED

CHLAMYDIA TRACHOMATIS ISOLATED IN

6 IUDR-, DEXTRAN- TREATED MCCOY CELLS
7 -Hela CELLS

LATEX AGGLUTINATION TEST FOR ANTIBODIES AGAINST .
MYCOPLASMA PNEUMONIAE .

TITRE (RECIPRDCAL) DF PATIENT’ S SERUM ({ : ) -
TITRE OF NEGATIVE CONTROL SERUM . A )

8 A FOURFOLD RISE IN TITRE Of PAIRED SERA IS
'CONSIDERED TO BE OF DIAGNOSTIC IMPORTANCE

;'M.I.c‘.éf"f S s (T

F1gure 41 n, 0. A Pertussis result menu, and a Chlamyd1a‘

and Mycoplasma result menu are shown
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ORGANISM DESCRIPTIONS MENU

HEMOLYTIC STREPT TXA RESIST PROB NOT A

HEMOLYTIC STREPT TXA SENS PRESUMP A GPING TO FOLLOW
BIOCHEM RX SUGG G.C.
'N. GONORRHOEAE CONFIRMED BY IFA TEST

PSEUDO SP OF FLUORESCENS GP =~

PRESUMPTIVE STAPH AUREUS

STAPH AUREUS CONFIRMED AS PREVIOUSLY REPORTED

YEAST ISOLATED GERM TUBE POS PRESUMP C. ALBICANS
YEAST ISOLATED GERM TUBE NEG =

ARE ANAERDBIC ORGANISMS

'ARE AEROBIC ORGANISMS _ )
STAPH SPECIES, COAG-VE, DNASE+VE, MANN+VE Lo

I e, — . o, i, i, e, o, -

Each of these descriptions refers to a particular
organism, therefore the appropriate organism number
- has to be entered .in the bracket beside the desired
~descmptvon

COMMENTS MENU : ‘ ' , ~

- - -

AFTER FURTHER INCUBATION
- SPECIMEN FORWARDED TO TB
_SPECIMEN FORWARDED TO MYCOLOGY
SENS COMMENT A o
SENS COMMENT B IR
SENS COMMENT C-
SPECIMEN WAS NOT LABELED AS TO TIME TAKEN
SPECIMEN NOT LABELED AS TO DATE TAKEN
. SPECIMEN NOT LABELED AS TO DATE/TIME TAKEN
0. NO SPECIMEN REGEIVED |

*DETAILED SITE DESCRIPTIONS REQUIRED‘

]
S OO WN —

B

- Figure 41 p, q. The organ1sm descr1pt1on menu and the comments
menu are shown here. these are displayed automatically when
prompted by press1ng certain funct1on Keys as 1nd1cated by the
result menus . )
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Lists

. Check-in List o |

11 This iist is to be the hard-copy option from the
check-in routine. The requests should be sorted
eithef'by the test ngmes, accession numbers, or
patient names/ID’é./ B

2. The list should contain all the requests that
‘are at a partitular~status specified by the
uﬁer.

3. The headings' should include at least the

following: _
a. Patient ID. -
b. Patient name.
.cf Accession number .
d. Location..'
' Teét‘name.

_f. Date/time requested.

4. A proposed layout for this list is given in

ffgure 42. -
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Overdue Liét(

1. This list should coﬁtain all requests that:
Cm

oy

a. havé not had a preliminary report within a
- specified time period. |
b. have not had the final report issued within
a specified time period. |
2. Each request listed sHould contain the same -
headings as the Check-in List, plus its’
" collected and received date/time, and status.
3. A proposed layout‘for this list is given .in

figure 43.
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Positive Culture Summany List

. »
1. This Tlist should pr1nt the patient names who,
within a specified t1me period, _
a. have culture results containing pre- def1ned(~g
organism results.
b. have certain pre-defined significant . = |,
requests with positive cultu?g\results. '
2. The headings in this list ;hould be the Q@me as
" the OVerdUé List,—plus it should give the names
of ‘the organisms. |
3. A proposed ]ayout for this list is given 1n

¥

" figure 44.
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Refer'nal List

1.

There shou]d be a separate 11st for each type of
referral test.
Each 1ist should contain all the referra]

requests that have been reéeived and Fbrwarded%

_to'ProV Lab. It should also give the total

number -of specimens submitted.

The list should have the same headings as the
: . \ :

Overdue List.

A.proposed layout for this list isﬁgiven in

figure 45.
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UNIVERSITY OF ALBERTA HOSPITAL
DEPARTMENT OF MICROBIOLOGY .
PROVINCIAL LABORATORY' REFERRAL LIST

TEST NAME: TB CULT/SM AS OF: 13JUL8O 12:30
PATNT-ID -NAME ACSN NR STATION SPECIMEN ~
REQD D&T COL'D D&T REC'D D&T
2637221 HUSSEIN MOROCCO 5283745 301024  SPUTUM
12JUL80 12:00 12JUL80 13:00 13JULBO.07:00
6543215 POPPINS MARYANNE U8S76  3Ji321  URINE

13JUL80 10:00 13JUL8BO 10:12 13JUL8O 11:00

2817152 DIECKENSFIELD CHALETTE U1827462 4J3921° URINE M.S.: |
13JULBO 11:00 13JULBO 11:30 13JUL8O 12:00 \

TOTAL NUMBER OF SPECIMENS SUBMITTED : 12

)]

&
ES

Figure 1.15. A proposed Layouf‘of the Referral list is -shown..' -
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Reject_Summary List |
1. This list should contain all the ‘reject’
comments and the stations involved that have
been accumuiated over a'beriod of time, and the
total number of each type of comment involved.
2. Thé list should be “sor ted by'the periods
specified by the user. The frequencies tallied
-»should be printed in descénding order-.
3;f.A prqposed 1ayouthfor this‘listiis given in

figure 46.
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UNIVERSITY OF ALBERTA HOSPITAL
DEPARTMENT OF MICROBIOLOGY

, REJECT SUMMARY: LIST |
" FROM: 01JULS0  TO: 30JUL8O RUN D&T: 01AUGEO 12:00

CODED COMMENT : ' B STN TOTAL SUB-TOTAL

- - s e R e e M R e e e e M e e E M M R R A M e e e e e e e e e e e R e s e e e o e e e e e =

a’///INSUFFICIENT QUANTITY FOR ANALYSIS -3J

L 34 (21)

SPECIMEN CONTAMINATED WHEN RECEIVED 3

e e S e e -, e EEE— . — - e, . _m e m— e, — .-, e -, - ————————— .- -

el e i A Rt e I i I I R i IR il Bt IO I e S S

3y .7 SPECIMEN'CONTAMINATED'WHEN»RECEIVED' . 'I,( 6)
v - INSUFFICIENT QUANTITY FOR ANALYSIS 1)

2 - 5. SPECIMEN CONTAMINATED WHEN RECEIVED
SPECIMEN UNLABELLED -
- INAPPROPRIATE SPECIMEN SUBMITTED
DUPLICATE SPECIMENS
WRONG CONTAINER ",

— th et b b
e et e i e

<

Figure 46. A proposed layout of the'RejectDéummary'list jskéhown.



'Result Summary List

1.

®

= e

. | 222

. : ' \ )
This list should contain a]] the requests and
results spec1f1ed by the’ user for a part1cu1ar

time per1od ‘ !

. Each set of test results should be identif.ed by

the following information:

a. Test name.

b. Patient’s name and ID.

.. Location.

c
- d. Accession number.

'Speeimen/sourbe.

f. _Reduested date/tfme.
Collected:date/ttme.
.Reeeived:date/timer,

i. Report»date/time (if any).

j. " Status. - S -

"K. Results

In add1t1on it shou1d'also be'opttOnalvto list

’ the results on se]ected rout1ne C &S requests

that have correspond1ng Anaerob1c cultures

<requested as ‘well.

This l1st is to be pr1nted in the Dept whenever

1t 1s needed

A proposed layout for th1s 11st 18’ 91ven in.

'f1gure a7.
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Verify List | |
1, 'ThiéiliSfrshbuld contain‘any'resu]ts that need
to be verified. ‘
2. Its headings should be the same as the Result
List. - |
3. 'A proposed layout for th1s list is g1ven in

flgure 48"
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Work] ist
1.
2.

‘o 226

.

This list is used .for antibiotic assays.
It lists the accession number of the specimens

received for a particular test that is to be

‘performed. .
"The status of the request upon fhe generation of

_the worklist will be changed from ‘WORKPOOL' to

: l
' WORKLIST’ .
A proposed layout of this list is givén:in

figure 49.
S~
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WORK LIST #192 e
GENTAMICIN LEVEL o

, , - AS OF: 01JULBO 13:50
ACSN NR PATNT-ID -NAME STATION ¢

"REQD .D&T COL’'D D&T- REC'D D&T
4567 1928361 JOHNSTON JONA -~ 34012

01JULBO 11:30 -01JULBO 14:20 014ULBO 12:40
LAST DOSE: 01JUL80:-09:30  NEXT DOSE: 01JUL80 16:30

DOSAGE: 50 MG/KG "~ ROUTE: IV

PRE/POST: POST - o OTHER ABS: -

'IDEAL COLLECTION TIME: 01JUL80 11:15 /
GENTAMICIN LEVEL: (" ) UG/ML ' . :

4660 8473611 KAHN KANGHIS = * AK 104

01JUL8O 12:10 01JUL8O 12:15 01JUL8O 13:10

LAST DOSE: - | NEXT DOSE: 01JUL8B0 12:30

DOSAGE: 30 MG/KG  ROUTE:.lV

PRE/POST: PRE | DOTHER ABS: PEN G

IDEAL COLLECTION TIME: GJJULBO 12:10°

GENTAMICIN LEVEL: ( ) UG/ML

Figure 49. Auproposéd layout of‘fhe'Wérkliét is shown here.
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~

~ Infect ion Summary Reports
P

AR

cparameters in(_the order so specified by the

The reports should allow the‘EESE/JwVG:Lt o

reports according to any one of the folléwing

parameters: ) _.

a. Verified & finalized resQlts within a
 specified time period.

b. A1l culture resuits within a specified time .

period.

€. All positive or negative cultures within a

' specified time peridd.

.. Jhe'reports should be sorted according to the

location, organism, and specimen/source

. user.

One should also be able to specify only selected

‘locations, organisms, and specimens/sources.

The prdpoSed layouts for these beports are gfven

~in figure 50.

.
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Patient’s Cumulative Report - *
1. The user must befable to specify:
the time period. '

a
b. the number qf\copies. pE

[ee}
‘c. the test namel(s). o :
d.. the patient name(s). '
e. fhe‘station number (s) .
2. The report should be sorted by‘lqcatibns. -

patients in alphabetical order, tests requested
in chronological order, and spec{meng/sources;
_3. A proposed layout for this report.is’'given in. -

figure 51.

-

<‘_\/
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. -UNIVERSITY OF ALBERTA HOSPITAL
o DEPARTMENT OF MICROBIOLOGY
- _ PATIENTS CUMULATIVE REPORT
. AS OF: 01JULBO 12:30

4857463 DICKENS JOANJEDITH ~  F /34 301024
CTEST NAME . SP;;TMEN/SOURCE ‘ ACSN NR  STATUS -
©REQD D&T COL'D D&T. REC'D D&T  * REP'D D&T
ROUT C & S SPUTUM. 534561  PRELIM
014UL80" 10:30 . 0TJULBO 08:30 01JULBO 12:30 01JUL8O 13:30
GRAM SMEAR........... o | | .
" MODERATE NUMBERS OF GRAM POSITIVE COCCI
=7 " MODERATE POLYMORPHS
CULTURE....,..Q..} “
TO FOLLOW |
457463 DICKENS JOAN EDITH  F 34 301024
TEST NAME, ' . SPECEMEN/SOURCE  ACSN'NR  STATUS .
~ REQD D&F . . COL'D°D&T REC'D D&T -  REP'D D&T
-__....__...._--____-..-_-_....-...---.----..-_'.,......._....-__------_‘-___.;‘......
ROUT C & S SPUTUM 534561  PRELIM

01dUL80 10:30 "01JULBO 09:30 O1dUL80 12 30 01dUL80 13,30 S
GRAM SMEAR.;.,.' ..... A

MOBERATE NUMBERS OF GRAM POSITIVE cocCl
MODERATE POLYMORPHS
FEW EPITHELLAL CELLS

OLONY COUNT/C&S URINE - M.S. us9584 **FINAL
08JUL80O 12:00 08dUL80 11 50 08dUL80 12: 30 104UL80 14:00

COLONY COUNT 10X5 ORG/ML‘

‘CULTURE...... ' S
'CULTURE MIXED. NO FURTHER WORK DONE.

! ***MICROBIOLOGY CUMULATIVE REPORT***27UUN80 01dU180*** _

.

Figure 51. Two patlent cumu]at1ve reports on the same patlent
.are shown hereg _ A .
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Pat ient

X

Inquiry Report

1. This report is to be the hard- copy optlon from

the

2. The

pat1ent 1nqu1ry routine.

report should\be sorted according-~to any one

of the parameters provided by the user.

a.
b.

C.

Tesf names.
Patient names/IDs.

Accession numbers.

Aﬂproposédelayout for this report is given in

'fjguré 52.

.~ '
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3762537 GOLDFINGER JOHNATHAN M 3U102 JAUNDICE
TEST NAME . SPECIMEN/SOURCE STATUS: ACSN NR
REQD D&T COL'D DeT REC'D D&T REP'D DAT
/ ROUT C & S,  WOUND SWAB SHOULDER LEFT' INTERIM MU12345

07JULB0 12:00 07JULBO 11:30 O7dUL80 13 00 08JULBO 12:
GRAM SMEAR

'MODERATE POLYMORPHS
MODERATE GRAM NEGATIVE BACILLI

o

=R CULTURE. . .. |
DERATE GROWTH PSEUDOMONAS AERUGINOSA
- KANA'S GENT S TOBRA S TICAR S CHLOR S
C.C.AC &S  URINE M.s. xxFINAL U453
08UULBO 12:00 0BJULBO 11:50 0BUUL8O 12:30 09JULBO 14;
COLONY COUNT 10x5 ORG/ML
CULTURE: MIXED,  NO FURTHER WORK DONE.

ROBT C &S SPUTUM - ' PRELIM S58461
“07JULBO 12:00 070ULE0 11 30 07JUL80 13:30 08dUL80 12
.. GRAM SMEAR. 3
| __MODERATE GRAM POSITIVE DIPLOCOCCI
CULTURE. . -

o - MODERATE GROWTH STREPTOCOCCUS PNEUMONIAE
' HEAVY GROWTH YEASTS - GERM TUBE NEGATIVE

- . ***MICROBIOLOGY LAB REPORT***AS OF - 09dUL80***‘

[23

F1gdre 52. A proposed layout of the CRT screen. format for

233
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the Patient.Inquiry routine. The optional hard copy should

have the same format as above.
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Patient’s Dafly‘Repont |

1. This report shéuld bé.sortéd the Same‘way'as the .

Pafient's Cumulative Report, except that only
’ thé tests with new résu]ts‘éfe printed.

2. A proposed.layout<for this'report.is gﬁvén‘in

figure 53.
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[} &
UNIVERSITY OF ALBERTA HOSPITAL
DEPARTMENT OF MICROBIOLOGY
PATIENTS DAILY REPORT
13837131 CHAMBERLAIN MEREDITH F 34 34124

TEST NAME = SPECAMEN/SOURCE = . ACSN NR STATUS

REQD D&T CoL’D D&T REC'D. D&T REP'D D&T
ROUT: cs&s SPUTUM . 538261 PRELIM

01JUL80 10:30 01JULBO 09: 30 01JUL8O 12:30 01JULBO 13:30
GRAM SMEAR.

- MODERATE. GRAM POSITIVE cocc1

MODERATE . POL YMORPHS

FEW EPITHELIAL CELLS -

MODERATE YEASTS -
‘CULTURE. ... @

TO FOLLOW

*++*MICROBIOLOGY DAILY REPORT***AS OF -02JULB0**x

F1gure 53. A proposed layout of the Pat1ents Da1ly Report
is shown here. , ‘
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Specimen T.allvy- Report _
1. This report should be sorted‘By the types of -
~specimens and their categories that have been
requested durihg a specified period.

2. The report should be‘brokeﬁ'doﬁn by»the mohths
and be cumuldtive for the year, i.e. g1v1ng the
tota] for each month as well as for the whole
year. . , o

3. A proposed layout for this report is given‘jnv .

»

figure 54.

Amig ey
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 Suscept ibility Profile Reports

A batch progran'is already in operation,for‘

generating these reports. For detai]s'see the report
;layouts in the dooumentation for Stride 228. Itfts

hoped that the ex1st1ng program ‘can be attached to

the system with 11tt1e mod1f1cat1on so 1t can

| prov1de up-to-date 1nformatJon for the lab staff

upon request

'Wbrkload/Statistlcs Report

1. Th1s report should be sorted by the:test‘names;
and should g1ve the tota] worK un1ts for each’ |

-test as we]] as the total of a]l tests
2.1 The' flgures should be cumulat1ve and broken down
by the month with a total pr1nted at the end of

the year

3."A proposed 1ayout of th1s report 1s g1ven in

'_fygure‘55.
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~Data Storage Requirements
| 'j-InputvDafa’Vqume
The,Microbiology Dept processes'approximately‘
100,000 specimens annually?. A breakdownfof3the;test
‘procedures per formed on these.specimens is given in
 figure 56;-In addition; an average of 35,000 specimens v
ere.referred'to the‘Provincial Laboratory.of Public
Heeithteach year ..A‘tableilistihg‘the‘actuél number .of
E referral speC1mens sent dur1ng a six month per iod 1s
L shown)1n f1gure 57:
At the present moment the totat:workload'jncreases
: at about. 5% per year Therefore; the‘snttCipated
work]oad for the next 3»to 5 years w1ll be approx1mate1y”u
| between 115, 000 to 125, 000 spec1mens S
Input Data Characterlstlcs ‘
; The durat1on of each test procedure may ‘vary,
: depend1ng on the type of spec1men and organ1sms-
1nvolved Therefore ‘a survey was carried .out to
udeterm1ne the length of t1me requ1red to complete a test
for each type of test procedure This. was done - by
exam1n1ng all test requests that were processed in the
mOnth of danuary 1980 - and countlng the number of days
1t tooK for the tests to be completed The results of

th1s survey are shown in f1gure 58.

7For deta1ls,,refer to the Assessment report revised
verslon :
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- total number of tests or
- year. . '

v . 341
& A
Test Procedures 1977 1978 1979
sputum culture 9085 7927 7979
- urine culture 2757 2930 2781
urine colony count’ 22229 22706 23129 - x
nose & throat culture = 9213 . Q4df 9068
swabs & body fluid- - o - R
- culturesx . 271628 i . 26992
enterics.(stools) totaTl * 5. g 3782
breakdown: ¢ & s . - _1¢ 2040
5 °o&p T L 24880
giardia .- .1 14, -, %413
scotch tape - p 2 : 13 -
Genital tract culturex* 2176 2024 2601
Post mortem culture= 175 - 126 152
W.W.Cross culturex 2972 3579 417 1%
"Blood culturex* 5657 8708 7202
- Antibiotic assay . 1232 2633 4028*x
- .Mycoplasma culture 1225 1195 821
- Bordetella culture 676 210 342
~‘Urine antibody coated . B0 150 84
Electron microscopy - 136 116 . 81
Hospital hygiene culture 4597 3123 3320
CIE ' ‘ 205 190 205
Slide Agglutination test : 44
C.F. quantitation 169
BCG viagbility study 2
Aerobic & anaerobic ,
‘colony count .° 52 .
- Total 92442 92842 97005

*Anaerobic cultures are ‘included. o
**Likely to still increase substantially in the

near,future. :

&

Figure 56. A breakdown of miqrbbioﬂogy:test précedures
performed -by the Microbiology Dept during the years
indicated. The numbere in each column represgent the'

~ specimens process®d. in that

B IR e A T
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Procedures N6v79 Dec79 -Jan80 Feb80 Mar80 Apr80

Mycology § 120 242 216 172 155 11
T8 - % 374 370 464 311 294 271
Path E.coli 226 239 198 218 288 219
Widals 7 8. 11 - 6 9 9
ASOT | 2y 13 18 18 .12 25
Virology 722 617 905 728 . 671 754

Syphilis serol.
Rout ine 1521 1332 1758 1587 1613 1458,

- FTA . : 14 3 11 9 11 6
MHA - 48 31 . 44 36 38 64
Col. gold 6 -4 - 5 6 9 -9 -
Pandy 4 4 . 5 4 9 9

SRR T M R e e o e e v e e e ek e e e e R e e e e e e e e = e

Total no. sent 3063 2863 3635 3095 3109 2933

Figure 57. Total number of re#%rra] tests sent to the
Provincial Laboratory by the Microbiology Dept. of the
U. of A. Hospital. The numbers represent the total number ~
of specimens sent for a particular test procedure. ’
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Figure 58. Summary of length of time required
to complete a test for each type of -microbiology
test procedure at the U.rjﬁ'versity‘ Hospital. -

L

.'.

D
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» A
CtestnaE | 3DAYs |4 To6| 7°T010) 11 T0 14 |15 T0 21 OVER
;- OR LESS | DAYS | DAYS | DAYS | DAYS |3 WEEKS-
“SPUTUM. CULTURE 54. 39 5 T 1 -
URINE CULTURE " 80 18 2 - - -
‘ : . Tl
URINE EOLONY 81 16 2 1 . -
COUNT ’
* NOSE & THROAT 81 7 1 1 - -
N CULTURE ‘ \ -
- - - /‘T; ¢
MISC. CULTURE \ o =
EXCL. ANAEROBE| 51 28 | 10 5 5 | 1
(ANAEROBE - 37 | 33 | 18 10 T o
CULTURE :
. — : R s M
|0 & p EXAM 9 | 30 2 | 18 . 6
STOOL CULTURE | e
GENITAL TRACT 56 | 35 8 1 - -
 CULTWRE - R ) ,
| - W.W.CROSS 55 .| ¢ 28 6 . 9 1]
- CULTURE IR | | f
: ANTIBIOTIC 100 | o7 - - - N N
| AssAy SR
| MYCOPLASMA & - - 50 25 - 25 k
~ CHLAMYDIA C. | '
“CIE, SLIDE 100 - - - N - N
AGGLUTINATION ' : .
URINE ANTIBODY |- 100 - - - - - R
COATED.BACT “} » - R
C.F. QUANTITA= | - 50. 50 - : - R
CTION = : *.3 | *
BLOOD CULTURE - - 18 7 | P 3 .
- ELECTRDN™ 33 99 | 18 12 5 6 | 2.
'MICROSCORY: . - : :
L. 4; .-.A <
~TOTAL (%) 56 18 12 5 ~6, 2
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S procedure g1ven in f1gure 60

Data'SeCUrity

Access to al] types of data in th1s system must be
'l1m1ted to author1zed personnel only. The 1eve] of author1ty
amst be c]arif1ed as to thé types of operations each'leve]
is'a]towed.‘ﬂ proposed seourity'system'for data access is

described in figure 59 o

Jj. Full access to the system must benJ1m1ted only to leve]s

1 & 2. ' S i\‘f _ .

2., Programmers from the Computing'services Dept should he
a110wed_fut1 access ot afl"data during the'development,
implementation, and the testing phases. Thereafter,@h.

itﬁeir teyel of access should be Jimited only to the
'_.syStem programs -iv |
3.3DA11 computer procedures must require author1ty clearance

| 3 :
when“they are 1n1tiated Persons with lower author1ty

v

i

'than des1gnated for the part1cular procedure w1lL be

e

" denied access.

;4,7 A proposed author1ty 1eve1 requ1rement for each computer

. "

o
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L
COMPUTER PROCEDURES PERMITTED
AUTHORITY LEVELS
1. CANCEL ROUTINE - | 2, 3, 4/‘
2. CHECK-IN ROUTINE "2, 3, {
3. PRINT ROUTINE 2, 3, 4, 5
4. INQUIRY ROUTINE Q 2,3,4,5
. 1 5. RESULT ENTRY ROUTINE | 2, 3, 4.
. | v6. RESULT VERIFY ROUTINE - 2, 3 | 1
+ 1 L s . . . .
o 7. TEST REQUEST ROUTINE 2, 3,4, 5
R : ’., ' : . o ‘ c %‘
Figure 60. A pfoﬁosed authérfty level: requirement”for"
- each computer procedure in the M1crob1o]ogy Department :
T at the Un1vers1ty Hosp1ta1
% !
" @ ’ i 1 4
“..'4‘;_ . ‘
w T o

N :w < ’_ ‘
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System Limitations.
1. Microbiology results are limited to the pre-defined.
phrases in the data base. Unusual resu]ts are to be

ehtered as free-text comments.

2. Result entry is not truly on-line, i.e. results are

<~

sti11 recorded'on worksheets’ahd-are transcribec¢ ihtot
the'computer in batches via CRT's. Therefore there is
st111 a certa1n degree of. time gelay and dupl1cat16n of

work in record1ng results.

3. Results are accessible to doctors~and nurses only after

they have been verified by senior 1lab staff Again, this ’
vaccess1b111ty is dependent on the rate at wh1ch results
are verified in the ]aboratory ' . <
4, Pat1ent records remain on- l1ne for only a certa1n per1od ‘&
. of time, after which they are purged onto magnet1c tape | ﬁlﬁb-
‘for permanent storage Th1s means the retr1eva] of data
that -are no longer on-line has to be e1ther through
.jspec1al request from the Comput1ng Centre or through
Medical Records.
5,-‘Data‘security may be diffiCU1t;to maiqtain and enforce
‘because of’constant staff-turnover Besides; printed‘ :
reports can still be eas11y access1ble by some means,‘ v

espec1a11y the pat1ent reports on the nurs1ng gtat1ans

Manua1 Backup System : . B - S E _ ~

-,

‘The 'Tandem computer system used at’ the Un1vers1ty
Hospital conta1ns three central process1ng un1ts (CPU’s)

that operate s1mu1taneous1y and ‘act as a bu1lt-1n backup for

& ) e
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each other. However, in case of complete computer failure,

-the following- protoco]s are -to be followed: -~ - -

1.

p .
e

If computer down- t1me is expected to be less than 24

X

hours:

a.

IRequisitions are to be used for requesting on the

nursing stetiops.

. test requests are to be recorded. in*ﬁﬁﬂai&y log .

- bookK. Access1on number s ass1gned to each- request

'accord1ngly These numbers are in numer1ca11y

ascending order along with the proper.letter code.

The accession'number should'be written on the.back

'of‘eacn’plate as well as the worﬁSheet.

;‘QWhen the computer functIOns again,, resu]ts from

-ventered at this time.

Only urgent results‘are phoned} the remaining'ére
delayed until thm computer functions again.
worksheets are entered‘and reports are generated '

1mmed1ate1y. Requests that have not been entered are

’ A}

If computer.down t1me 1s expected to be 24 hours or

.
”3

“longer: - -4 : o ’./; |
'at' Requ1s1fi;ns‘ane to be used for request1ng on ,
| 'nurs1ng stétﬁﬂns I D S o
b Requests arve entered :eﬁ’ﬂaﬂy log book Access1on
B number Tsad§s1gngd to each}rgduest ac¢0rd1ngly
c. The accessmn number should be,.’!;r/fzteh on the -back |

47 ~

of thg;plates* The requ1s1t1on is to be used for

- REPORTING. oy o
av |
o S S . iyl
A ‘ . . . p . . V'X,, -3
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;d..-Results~arevrecordedlonto*the“requisjttonS“aﬁd“
Areports‘ére sent whehever_neoeSSary; as well as at
. scheduled bhours.
e. When the computer fuhctions again, all data are
_ entered when cénvenient.
Constraints & Alternatives .
Scenario 2 - all but no wand readers in lab .
Patient IDs or accession numbers are punche®i-in via

A CRT keyboard in order to retr1eve the appropr1ate,

FaR
/

p—

i

records' N
Scenario 3';/no'computer equipment on stations

| All processes are the same as.in the proposed
phys1ca1 system models except the.fo}low1ng ' ga%
1. Nurs1hgtpersonne1 oo]leq};spec1mens;qccordih§;to

-rgqoests. " - v | |

2. . ReqUisitiohs ere'fiﬂleo7out docordihgly'by hand.

‘ 3[ Upon rece1v1ng therspec1men and requ151t1on in the :
- lab, the test is requested via CRT~by tech. =
'4 As soon as new results are ava1lab1e they are

| printed as da11y reports and dtstr1buted to nursing

_ stations via the te1e11ft system | :
fF\V5£s1gnated stat1ons and~med1caldstaff wvll a]so get

- per1od1c cumulat1ve reports OR- upon requests when )

3y

there is any new result avaﬂabléR
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- D. SUMMARY OF IMPACTS

1.

o Software Impacts

A1 computer procedures in the system should be
developed and ma1nta1ned by designated personnel 1n the

Comput1ng Serv1ces Dept

. Operator s manual or user s manual must be avallable in

’suff1c1ent quantity for d1str1but1on in the Mucrob1ology'

Dejk Complete documentat1on, 1nclud1ng programmers

© manual and sy!fem s manual, etc., must be accessdble on*

fDept , LA EE i
, S . 9

'-frequest by authorized personnel from the M1croblology

g ?

- L, -

A ' . ' S :1‘% : ‘ | ?‘
The M1crob1ology‘Dept, as a user,.'m usﬁ“be able to

~‘,)
spec1fy any mod1f1cat1ons that are necessary 1n the

-_system once it is operat1onal This should be done by

subm1tt1ng wrﬂtten requests to the Comput ing Serv1ces

Dept wh1ch will then act upon the. request depend1ng on

'the pr1or1ty

A system malntenance schedule should be set up for

per1od1c system mod1f1cat1ons A suggested t1me per1od

s every 3 months in the f1rst 2 years

post 1mplementat1on, and every six- months thereafter

. Organxzat1onal Impacts )

1.

Dun1ng the 1n1t1al developmental phase, the M1crob1ology
Dept should asdﬁgn at least dhe sen1or staff member to

act as the lialson qff1cer between the laboratory ‘and

the Comput1ng Serv1ces Dept. . . a' | 'f"’tp

'.a. Th1s person should be fam111ar with. both the

LR N
-
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laboratory routines and the design of the report1ng
: system The funct1on of th1s person should be to
provide the programmer w1th any 1nformatton
reddﬁred,'iisist in setting up the data base and in
document1ng the system, etc _ | '
b. When tng system is fu]ly deve]oped thevliatson
) off1cer should also be respons1b1e for - ass1st1ng the |
o _d 1mp1ementat1on and test1ng of the system | L
) c. Because of the respons1b1]1ty 1nvolved the liaison {:>'
¥ I | off1cer should be " relieved from rout1ne_duttes at
'teast dUring'thejimplementation and,testing of the ..

~
a“

system ‘After the’system'is on- 11ve , the liaison‘

off1cer shou]d remq1n as the resource person for the
\ S . .

laboratory

RN

. wThe Tema1nang staff should at 1east be fam111ar w1th the 33%
; b691c organ1zattonal and operat1ona1 aspects of the *

1nformat1onﬂsystem Thts should be through tra1n1ng

7;sess1ons pr1or to computer1zat1on as well as experience

¥

with the system once it 1s;x

'ﬁﬂé;' A]l secretar1es within the M1crob1ology Dept should be’

'_sre trained to become data processing clerks and be.
respons1b1e for data process1ng It is ant1c1pated that ; ,

”-when the system becomes fu]ly operat1ona1 fewer - L
secretartes would be needed | -

j4. Doctors and nurses are to be tra1ned to use the CRT'

%;‘for test request1ng and data retﬂ*eval
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0perat1onal Impacts

1.

_worksheets (also see post- 1mplementat1on developments

The process of test requestvng and spec1men labeling on

nursing statlons is changed drast1cally Therefore,

- protecols outlining the'proper procedures should be

,developed and dlstributed to each stat1on/

The process1ng of. spec1mens in the ma1l room is mod1f1ed

‘to 1nclude spec1men checK 1ns ,labelJng. and generating

referral liSts,‘etc'

. A1l culture results have to be recorded onto pre pr1nted

)

no.2 on page 257 that follows).

Techs should be encouraged to enter data v1a CRT's if -

7possible

fThe working'routines may require're-scheduling s0 as to

av01d pé.’ hours when CRT's usage becomes heavy A

‘survey may be requ1red to determ1ne the “ideal, schedule

;Wthat can' br1ng about. thE\best ut1l1zat1on after the

o

computer becomes operat1onal

S 2
q{’WSanor staff can ver1fy results dlrectly via CRT’s or

0

from hard.copy pr1ntouts

WOrksheets are - to be filed numer1cally after they are.

. completed and are- the only permanent records in the .lab.

Results are access1ble to doctors as soon as they. are

verified by the sen1or staff 1n lab

Most pat1ent repoggs -are to be generated on .stations.

,e-However, they may also be requested through the lab.

Stat1st1cal reports and ltsts are prlnted in the lab as
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2.

3.

4.
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required.

" summary Of Work Flow Improvements

The”VartOUSVstages for the processing OFISpecimens are
clearly mon1tored by 'the system v+a the ' status’ and )
’dates/t1mes 1nd1cators |

Any data entry by each person can be traced and
1dent1f1ed from the system if required. |

W1th computer contro]led test request1ng, the number of
dup11cate spec1mens£%nd jnvalid requests may be reduced
substant1a1]y ' |

The system is able to assist in the pP008551ng of

spec1mens fn 1ab by. prov1d1ng the. necessary 1nformat1on

'»and the types of media requ1red on the ID-labels. &

One is able to standard1ze the report1ng of m1crob1ology

-~ results to some extent ‘and . to control errors in

6.

-

.

8.

report1ng

Overdue cultures can, be eas11y deﬁﬁcted w1th the Overdue‘
L1st »

The process of typing up reports is e 1m1nated and thus
one does not need to check typed- reports

WOrkload stat1st1cs are tallied automatlcally Th1s»’

; should be usefu] in the overall manageBent of the

9.

laboratory

Delay in report del1very 1s reduced substant1a11y by

e stat1ons

10,

I

.« °

~having patwent repor‘t?tted :d1r,ect.1y at the vnu[rsmg‘) :

ManuaJ f1l1ng of pat1%nt reports 1s completely

',



hlé.‘ Dur1ng the first part of the parallel.vuﬂ”‘adl requests .

el1m1nated Most data can be retrieved & reviewed at" any
time via the CRT. '

11. Problems asgociatedfwith delays in processing specimens
can be analyzed by comparing the requested collected

' and rece1ved dates/t1mes recorded in the system

E. FORWARD PLANS R

Strqteg1es For System Development k

1.  The Microbi logy Dept should prov1de at least one
.1nd1v1dual to a551st in the initial development
_1mplementat1on, and'the test1ng of the system This
person should be rel1dwed from the rout1ne work dur1ng

this period.

2. Dur1ng the: development phase plans should be drawn for y

"the necessary renovat1ons and phys1cal 1mplementat1on ofl
,the computer hardware This should be the respens1b1llty~'
of the liaison off1ce{ the D1rectors of ‘the _ i |
dM1crob1ology Dépt, and the Comput1ng Serv1ces Dept

3;v’When the system 1s developed the llalson off1cer should_f

'.prov1de adequate testing to all aspects of the system to
‘ensure its accuracy before and dur1ng 1mplementat1on

4, fWhen the system is con51dered adequate by both the
l1a1son off1cer and the Comput1ng Serv1ces Dept.'a‘

pararlel run should be scheduled accord1ngly

_5. The laboratory staff should be g1ven adequate training |

pr1or to the parallel test1ng of the system

B T B TR U S . ol

* , . , o Tt
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'ushould'st111 be on'.the manual requ1s1t1ons and, they have
to be entered into the system by the lab staff. Results
can be entered 1nto the computer at this time. How ver,
repoﬁis that are generated are viewed by senior s(gff

only and not sent to the stat1ons

7. When the lab staff age/fam111ar W1th the system then,
the reports can be sent to the stat1ons At this stage,
requests from nurs1ng stat1ons should st111 be on manual .
requ1s1t1ons f

‘ 8. ,Nursqng'staff should~be/91Ven'traintng.sessions on the
‘use of the CRT's. When‘they are ready, the 4econd stage i 4
: of;the'para11e1-run can begtn‘— the-nursing.staff can
.begin’requesting-tests directly from the CRT's.

»9;_ tt nopfurther problems arise'trom‘the nUrstng stations .y
‘ during this paraitel run period, the system 1s |

'cons1dered fu]]y computer1zed At thdt time, the N j

'M1crob1ology Dept will issue the letter of acceptance«of

the, system | .;

‘10. Complete documentat ion should be prepared dur1ng all.

'phases‘ They should be rev1ewed periodically by other

“'sen1or members An the M1crob1ology Dept and the

Computing Serv1ces Dept to ensure the1r accuracy and

*clar1ty.’

| th'Post 1mp1ementatlon evaluat1ons are strongly suggested-

v'v1n order to/measure the system’s performance

Cons1derat1ons For: ‘Post~ Implementatvon Developments )

(A4 r‘

‘1t B1]11ng of out of- prov1nce pat1ents, and pat1ents w1th

e -
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no"Al-berte Heal-t’h' Care coVer;ag’e',’ etc. ,'msho'uld be E
reviewed and computerized if possible. '

The system sholild be further developed to fdcilitate
direct on- hne entry of results, and move toward a
no-paper system (i.e. no worksheets) This would requi‘re
'mor‘e data storage for the biochemical identification

: tests and more. CRT termmals . .’ - :
. The system shou]d eventually be eXpanded to play a\“ma_]or"
role 1n Infect1on Control Surveﬂlance in the hospital.
The role of the system in 1ts management functions in
the ]abor@g‘/ should"be f\urther{, _explored.

s : . el

e ) o o

) { . . . . .
< . . . . B



. _transm1ss1on -of such data between systems (and thus .‘g

' . Co /" . .
« VL. DISCUSSION IR K

N

A. FUTURE DIRECTIONS - | _' | ” e
The establ1shment of a computer based patient .

1nformat1oh system for the clinical m1crob1ology ‘laboratory 3

still, rema1ns as a great challenge among the e orts to .

computer1ie_cl1n1cal.lab6rator1es. Many related_aspectsnv

still await~resolution5'or-clarifications " For example, the

a

" current use of var1ous modes of data entry is a clear
nuhﬁ;t1on of the lack of general coﬁsensus as to the best

- mode to enter m1crob1ologx,data At present standard1zat1on

N

T..of such schemes seems highly unlikely and unrealistic, s1nce S
there ls w1de var1at1on in the types of laboratory computer‘. -

-systems in use. In add1t1on, the cog1ng COnvent1ons used “n. {;5u
microbiology computer systems are often chosen on an- . _i«'n

~,_arb1trary bas1s .and th1s precludes the poss1b1l1ty of R %l;g

restr1cts effect1ve Qbmmun1cattons of pat1ent 1nformatlon . % ‘

daCPOSS 1nst1tut1ons) Although stgndard coding schemes,_such fti;i:.
as the. SNOMED cod1ng system, have been available -for. qavwé e"M“ R
some t1me they have not yet been widely adopted due to the
1nab1l1ty of many of the systems “to handle these codlng . L
st&ndards——F#na%%ye~the conf1gurat1on of»many of the—— ﬁti?”g:
ex1st1ng systems and their data structures have severely

-l1m1ted ‘the development of any standard1zed'programs for
stat1st1cal compar1sons and evaluat1ons on the accumulated

data between systems.f: L {;V

288 e
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. a L Nonetheless, vast potentials st1ll ex1st and rematn to

. be’ explored 1n ut1l1zang the computer more effect1vely to

1ncrease the overall eff1c1ency and performance of the::

,r

»j”‘f clin1cal mlcrob1ology laboratory The range of such

~Lé_conce1vable appl1catlons ls lim1ted 1n part, by cost. Some'

'of the“areas that deserve part1quar attent1on are dlscussed
. .
as follows /

{

“@:’."@uterized Qualitzy Control Assurance Lo .

- TV
A

The computer should eventual]y assume a maJor nole in

qlsur1ng the accuracy and correctness of all m1crob1ology

»?itest results Mith a -set of- Clearly def1ned gu1deléhes,‘thélu

. computer cagkautomat1cally scrut1n1ze test results for-

-
e
1] v >

f.unl1Kely 1dent1f1cat1on and sens1t1v1ty patterns,‘ver1fy
- » S

‘test results“that appear acceptable and brlng to the

J'i

jmlcrob1olog1st s attent1on only those res"j.l that are

]

/cons1dered st%n1f1cant or requ1re ver1f1 t1on or further

. R

,1nvestlgat1on .This can undoubtedly reduce the burden on
‘sen1or technolog1sts who otherw1se would have to ver1fy all..

.test results manually Furthermore the lnclu510n of some

form of computer ass1sted organ1sm 1dent1ficat1on rout1nes,--'

"such as the one: descr1bed by Kunz (1976). can greatly/’/’('

<2

enhance the aCcuracy in the 1dent1f1catlon of various . .

i

) .at1onal tool for the m1crobtology technologlsts€§

,4#

ngeverb because of the complex1ty 1nvolved great caut1on

‘and care: must be exercised in the development and test1ng of

these routines.~' ‘that there will be no chqnce of erroneOus

organtsms and can also serve asaa'contlnuous teach1ng'and*“'
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Direct Data Acqu*sitton By e

_ D
A]though Mt ot Yhe ncompgtemzed mlcrobvology

: reportmg systems descrtbed in l1terature can be consrdered.
@ " . ‘4 . ;jv
‘ as on- lme systems a may i

Al

the computer mmed1ate}y when»théy are obtalned Ra‘

- “y_,, ,"
&‘)

:‘,{, Ry
£3%
most of the m1crob1ology cuﬁture obserVahons and test ik

results are ftrst recorded on some type of worKsheets wh1¢§jﬂh‘f

L aré then coTlected and processed 1naba"tches Suc‘&a data ;f‘ e
ok . &7 CL TRy ":..;ﬁ

ﬂ gesntry method '9°t on]y 510‘”5 the rate of transm1ssm>n of s,

- q T g
nformat1on bat a]so constltutes a weak ]'an%S'lnqthé q - : '7’“‘@
.. / :..»
SN human machme nnterfa«:e, since the accuracy of su '.
L e & 5 » _-: ¥
and’ dependent on* human transcrlﬁtﬁ;on MO ,

| sub_]ect to,

| . % S
to wo;;ksheets after. fh‘@actua] test materIal is ‘NS5 ger- S

3 7 R 2
ava1lab1e Hencwrt is- highly de51rab1e that - such W
1nformat1on should 1nstead be entered d1rectly 1nto the
o ' -
conputer at the t1me the test resu'lt is determmed Y

) However, up until- now. there has been httle progress )
in th1s regard since the ehmmatlon of the worksheet would".
’ " mean that all. m1crob1ology results dncludmg initial -

P -j' colomaT and m1croscop1c observahons, blochemca'l ‘

)

1dent1fxc'/a\t1on tests, etc ' would have to be’ *s*tored in the

tgqonputer in'add1t1on to the orgapf‘rsm and sensitt’w ty

'results that- are to. be reported ‘Such rropom t1ons ,nof onty
-frequwe tremendous amount of adqgtmnal processmg and

,fstorage.‘but can also contmbute s19nif1cant1y tO the




. already compl1oated loglc and programs w1th1n the computer T
*s“ystem N Caso
. Desplte the-1mmens1ty of such tasks, SUCh endeavors do
“lélr.have mu to gain. A system of such KLPd can ea51ly

’:~‘1;el1m1date dupltcat1ons that are 1nherent ‘h the worKSheet

K ‘.,' L “’w - .
rout1ne and 1ncrease stgnvf1cant@y the degree of accuracy

- 34 )"c Ll
4and0cqntrol over the 1nformat1oh»so processed ¥itho the @ost

df computer hardwaré@rapldly decﬁgas1ng, one'“j

:td“expand the mtcrobﬁology cdmouter*%ystem w1th relattvely
«l” : o
f_l1ttle add1t1onalwppst W assume a central@so\%o1n d1rect

ach151t1on of all dﬂ&'obmlogy data Thé»recent ' sm@’q

_4‘";;; om g e o M5
1ntroduct1on of dtstr1buted and ne&work proces51ng 1nto thg,?
ETinical laboratorre&w(Graharn 139793; has also prov1ded /the _
_:} prospect ofiprocess1ng all result entrles at a local or | N

te@ only

those’ results that are consfdered.rglevant Such- chnique§°’ o

per1phgral leveﬂ and pa551ng on to a central

C ter much of the data process1ng

TH ey \

'-_that can be regarded as pertpheral and‘at the same t1me o @

can’ rel1eve ghe central c

allow users a greater control on the entry of 1nformatton at
'fa local leveT v T | |
'Interface for Automated Instruments,, | f»"'
Recently, var1ous types of highly soph1sttcated and
'automated 1nstruments that offer rapld bacter1al V ’
l ;1dent1f1catton and suscepttb1l1ty test1ng capab1l1t1es are
"be1ng 1ntroduced»io the cl1n1cal m1crob1ology laboratory by
'commerc1al vendors Examples 1nclude the: Bactec system from

_;udohnston Laborator1es, Inca, the Autobac 1 from Pftzer




‘%

W
.

'test1ng of most non- fast1d10us pathogens encounteredsin

, e e R T T e T T T g T MWTTE A YSIMCIA L v 8 e A a8 8 s S PIC rrn

S

g | | S
0 . .

D1abnost1c Diwision, D1fferent1al III from Sc1i‘*”?

¢ .1.

"Inca, AMS from Vttek Systems Inc., MSj2_from;Ab;;f
Laboratories Qiagnosti(s, amd’ the MiscroScan system frgm

;Scdentific'Products'Inc.é etc.®. Most of these instruments

| of fer rapjd/direét detection and enumeration of pathogenic

'bacteria from clinfcal #luid Specimens,'and'ailow

’quantltat1ve and/or qua11tat1ve ant1b10t1c suscept1b1l1ty

- 2

s

N ._@chmcaﬁ sources with or\?y m1n1mal human mterver(tz,o& In

@ )
part1cular _ some of thesg 1nstruments, suﬁh as- the AMS

"f,
system% ‘that' c%nta1n a mld% or mléro computer
moduTe for manag1ng the” storage and report1ng of

m1crob1ology testﬁtqstults, as an add1t1on;to the componen&s

'requ1red for perform1ng the m1crob10]og1ca1 analys1s. At Y.

<«

- present 'V1tek Systems Inc, (manufacturers of the AMS) are

_ ‘aIso developmg a data manageﬂént c‘muter module to be

.1ncludea 1n thelr system that will alldw generat1on of

cumulat1ve pat1entgnepor;s bacter1a1//usc t1b111ty and -
»
prof1le reports, and var1oue ed1dem1olog1y reegrts,

"hus making the AMS a: truly stand anne and dedlcated

’ m1crob1ology report1ng system In order to compete 1n th1s

o)

pétentIalIy prof1table market one ‘can be’ reasonab]y certain

;that other commerc1a] vendors w11] soon fol]ow w1th s1m11ar

computer1zed fac111t1es for the1r automated 1nstruments

e

‘L
------------------ >

. ®An extens1ve aévlew of these sysfems 1s prov1ded by 'f ’
',,Lorra1ne S Gall -and w1111am A Curby.’ See referencev-

~ . T

. . - ~ .‘ A‘ . ‘
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ﬁ512, ¥1croScan, etc are ava11ab1e as complete; »_;«:-V 2
g Fépaﬁt |

¢ .
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' ' ‘ ‘ ' i
It is 1mportant that these automated systems be

f;.’evaluated as to thelr 1nterfac1ng capab1]1ty to var1ous
| Wlaboratory computers This 1s espec1ally cr1t1cal for those
fg“ ) m1crob1oiogy laborator1es that have already computer1zed
‘ and those that are in $he process of 1mplement1ng W
oo computer1zed m1crob1o?§gy 1nformat1on systqm A few of the

4

comﬂgrc1al£’endors do prov1de some type of 1nterfac1ng '

modules Jhat allow direct transm1§s1on of data to an

3

. external computer un1t For example, the AMS offers, as an

"y o -
A a.éknterface device that prov1des asyncgronous
; . ;\ ‘ ‘

WOn of data that is ‘eneraw fgom the AMS _c‘/a

Opt1on a se

ser1al transm-

-
bt

. 'gfﬁ\ . module. The data transm1tted conforms to the’ mdg.sgry$ .
: ;f;,wo : standard RS 232C ser1a] 3nterf;ce‘spec1f1qat1on -and the3 L

A
_.,.

rece1v1ng Cbmputer merely has to generate a response to - -

< : T ..

' A .
: acknowledge the rece1pt of eaeh block of data9 Coe

—~ * In general there .are few technolog1cal p;pblemSJ U

a assoc1ated with Qg&1ng these 1nterfaces The recegt T ] |
1ntroduct10n ‘of m1croprocesAors and m1cro computers has made
_ v O

the tasK of 1nterfac1ng much s1mp11er sghce one can use e

these m1éro compuférs to act as .code conyerters betﬁéen two
- K f"‘systems ‘without hav1ng to convert the cod1ng of programs in

~ e1ther of thqgtwp pr T ystems ~However4 des ite, th1s E
,e&. ner- of ,l,;oayf

%‘J& '-"-.vr

. Vtheoret1ca1 case, 1t Lsually ﬁequ1res @ conswderabJe amount_
' of time .and effort to make two systems un1form snough to .
commun1cate w1th each other Therefore great caut1on must

be exerc1sed in the purchase of any of these automated
A ‘ : o .
sInformahon obtalned from AMS: descr1pt1on brochure ".,';-
d1str1buted by Vitek Systems Inc Hazelwood M1ssour1
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~ Computer-assisted Laboratory Mériagemeg' ;.

‘ . ol :
— etc ' w1th m1n1mum amount of human effort ) IR

!.. 1

Slnce the*advent of the computer technology. much

*

attent1on has been focused on 1ts appl1cat1on to thq

[N

1nventory control -fiscal plann1ng and management The
.4

mwcroblology laboratory also requ1res a great deal4of

'
4.

control to ensune the effeCt“ﬁi ut1l1zatlon ad&'plann1ng ef :

Lits” resources HdWever Qso far., most dewelppmenual efforts

'.g)

in clln1cal mlcrob1ology computer systems have been or1ented

&owands the;prdcess1ng of" pﬁt1ent r- v}l_t‘dataK w1th l1ftle

emphas1s yet gn computer ass1ste3llau{'atory ad?Eg?§§ratlon~ L--
c“.,t Fortunately, much of the expert1se as alread§ at hand | -

ine thls regard So, when the more baswc needs are met there?"

should be.no\great d1ff1culty in apply1ng

computer technlques to ass1st in the management of the - .

m1crob1ology laboratory W}th adequdte planning and

' programmxng, the computer can be used to tally workload

L

'reports; and poss1bly even to perf rm f1scal forecasts,v

<

+

vo‘/ C v T L LT e . .
,.'1 ‘_' “ . . - B ’

>

. L ‘ ;., o g 4\/: -
‘-___B CONCLUDING REMARKB@“? TR S0 i

Many laboratory computer systems are found to be

_ madequate or unsat1sfactory« $‘?nly after ~¢he1r
rimplementat1on Indeed sdhh fa1lures are not only conf1ned

'fﬁto cl1n1cal laboritor1es. However, because of the h1gh level

. ._\

bﬁs1ness environment, espec1ally in the areas of account1ng,, \vs

hstat1st1cs, mon1tor 1nventor1es and suppl1es, prepare budgetc

e

13



Al
i

of soph1st1cat1on and the hlgh 1n1t1al coats that are‘

@ W :rnvolved 1n the developmegt ?1‘ labonatory CO"puter Sy5tems,

"”" " .-‘ o *he consequences df suehﬁtoccurrences ‘can’ be espec1ally
= catastroph1c and costly Thuslgreat cgre mus; be taken 1n
v | . the 1n1t1al pla 1ng ‘of such a con'pytemsystem gomecﬂ’ the
B | ' . . factors hat should be taKen 1nto s:r;ousbconmderataon @«m
% ,. : - ‘1nclude the followirig,ﬂ‘ ¢ . % * ] j ] ‘:;r») ¢
T, '.‘_Adequate Planmng S T R T ] PR
‘ L ?, Dn gt St over emphamze the i‘hportance of a £
R T e 1 % A an- prw to t‘he de@elopment of at | !
) ' m? 'aboratory %) stem ‘A*s rn, the 1mt3at10n of an
. ‘.conputer\‘system pro_]ect a. great Béé] of effort must jbe \ "
e ' r.-wexerc1sed in 1dent1fy1ng t?ve speclflc problem areas and o
g N A ,defwmg the exact obJectwes of the prodo’sed conputer
) system All too often computer systeﬁ;s are blamed for thpar
\j oo 1nab111ty t\og{pergfg:r: dpto expectat1ons Frequently%pon
’”ﬁ‘ " “E’*” closz& scrutmy. the real d1ff1culty is found to be the lack
L g of cle%’rly deflned system ob.]ect’lves ,_ o e .= ‘
y | Hence mth the proposal that 1s presented in th1s o
( thes1s, wh1ch 1ncludes var1ous well defmed conc1se system .
ob_]ect)ves and functlonal reerements, 1.t is hoped that the '
: ,potenttal for confus1on and unrea/l 1‘st1c expectahons durmg |
) . o the development and m\plementaho,n of thts part1cular e
‘ . proposed system has been reduced substahttally b
' Effective Comnunications SO A'
_ Close comnumcat'non 1s needed between the .. '. . 75 A
e ‘.‘;mlcnoblologﬁsts and the conputmg experts pr1or to thev , l.
. : R : \



§ o 1266
. o ,
.‘evelopmeﬂt of a m1crob1ology computer system "Bécause of

e great degree of complexity 1nvolved 1n the m1crob1ology |
:4abora
- ,h, s1gn1f1cance of various aspects w1th1n this part1cu1ar area
» as.a whole Therefore constant dlaloque among the two are
" essential if a satisfactory computer syé*em 1s to ensue..
This leve}‘%f'commun1cat1on should be ektended throughout
" the entire course of the prOJect whxch 1nc1udes the des1gn,
hdevelopment. test1ng and 1mplementat1on pf the system The
e laboratory staff shou}d. also be kepf”ﬂ{ormed of progress
"f the system. so’

By

occur dur1ng the

~and be fam1]1ar1zed w1th var1ous a%

...l )

; ' that the degree of a]1enat1on that-m g’

R & 1ntroduct1on of the camputér_ system can be reduced
substant1ally A %‘lfh.Q -
’ C on the. other front 1t should a}so be the S
‘-uqf ;'aﬁfespons1b1l1ty of the m1crob1olog1sf to establ1sh c]ose “;
| l1nks w1th the med1cal and nurs1ng staff- 1n ordﬁggto dertve o
-the best means for wh1ch the m1crob1ology-eompute& system LT

,can render its serv1ce After al] one of the maTn purposes

1of the system 1s to act'as«a repos1tory of. m1crob1ology data .
ifor use by the med1cal and nurs1ng staff, who. are the '

f_ u1t1mate users of the system Thus 1f the system 1s to be

»

“_rece1ved enthus1astlcally and tMIOperate successful]y,t

“f[fapprova1 and co operat1on from the med1cal and nurs1ng staff_

g .
- P

| :must be obtaaned at the earl1est stages ,;

o

. Longrterm Comitiment . T e AT
S L = o -;’_(/ \/ '
Rather than \newmg the successfu'l mplement‘t‘ian of a-’ Ls

'ry, computlng experts often fa"l to perce1ve e - -
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computer1zed m1crob1ology 1nformat1on system as an end

re

s A

- within 1tself the computer system should be regarded as atw;
" tool whereby further 1mprovements and expans101:’can be

fulf1lled Despite the seem1ng]y h1gh initial chsts 1nvolved

'.1n the 1mplementatlon of laboratory computer systems, the

‘ present era’ 1s an age. of research development and expansion

of th1s new]y\recogn1zed technolOQY, w1th the full spectrum

of 1ts potentIal benef1ts not yet rea1lzed But clearJy, the

”:trend towdrd computer1zat1on 1n the cl1n gal m1crob1ology

laborator1es Qs ev1dent - _ o .
Jh' ""‘3‘ oo, !

‘1},." y : : ‘.' / . ' : B ' N
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