The rtesult of implementing this user interface is a
MEDSAFE system which 1is quite easy to learn and to
operate, even for those individuals with no understanding
of computers, and no experience as a computer operatoc. .
Constructing such a system out of existing software
packages (even if such packages existed for all of
MEDSAFE's functions) would result in a less satisfactory
implementation, as the user interface and 'concept-of-
operation' would likely be different for each package.

“Enter last name of patient: Smith .
No active patient
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No active patient
NEW PATIENT ;
Smith, Adam, C. 3306 Pacifica Lane, Beverly Hills, CA Gis
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Smith, Beverly 14327 San Pasqual Avenue, San Marino, CA E ;
Smith, Marilyn 16599 11th Street, Los Angeles, CA e
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Active Patient: Smith, Beve
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S:

CURRENT PRESCRIP

DRUG CODE  DRUG NAME STRENGTH DOSE  TIMES TOTAL EXPIRES

000002 0806 02 darvon compound 65 65 mg 2TAB  4day 50TAB 0501/82
ALLERGIES AND CHRONIC CONDITIONS:

CODE# NAME

802 Penicillin

DIAGNOSES: PROCEDURES:

Name . Date

Code

Code Title
B
COMMENTS:

Figure 3. Example Display Screen Sequence.

Storage and Backup: Such a system must provide
storage sufficient for thousands of patients, a reliable,
simple, and rapid method for creating back-up copies of
data, and be able to expand to accommodate future needs.

MEDSAFE is a closely-integrated structure based on a
specially-designed microcomputet which provides
sophisticated storage capabilities, It has an on-line
storage capacity of over 25,000,000 characters, and can
back-up or restore this entire data set using a cartridge
tape in under ten minutes.

The MEDSAFE storage sub-system consists of one
Winchester-type B8"-form-factor disc drive with a 35-
megabyte (unformatted) storage capacity, a streaming-type
cartridge tape drive, which uses ANSI-standard 1/4"
cartridges and has a capacity of 20 megabytes per
cartridge, a single controller which operates both
storage devices, and a custom-designed host intecrface
which tesides inside of the terminal unit,

The backup and restore software is designed so that
both patient medical and accounting data is backed-up
onto one single tape cartridge. The software, drug data
base, and drug interaction records are backed-up onto a
separate cacrtridge. This allows the user to frequently
back-up his patient data without having to always take
the additional time to back-up the relatively static
porttions of the system.

The storage sub-system can be readily expanded by
the addition of mote disc drives. Currently, the maximum
number of drives which can be supported is four, In
addition, plug-compatible drives which have storage
capacities lacger than 35 megabytes are becoming
available.

Performance rates: Despite having over 30,000 drugs
in its data base, it is necessary that response times be
short and consistent. MEDSAFE requires a maximum of five
to ten seconds to perform a complete drug interaction
analysis on a set of several drugs. It can also call-up
and display any portion of any patient's medical ot
accounting record in 1 to 3 seconds, This pecformance
level is achieved through the use of an indexing scheme
which minimizes the amount of linear searching required.

Access: In order to service the needs of the
physician 'on-call', it is desirable for such a system to
provide an economical way for the physician to get access
to the data in his system from remote locations, such as
the physician's home, ot from the emergency room at a
local hospital.

MEDSAFE provides rtemote access to all of its
services, to remote sites of the user's own choosing.
This is accomplished by means of a remote terminal (a
duplicate of the terminal unit in the office) which gives
the wuser 24-hour access to the MEDSAFE system. The
system includes the necessary 1200-baud modems and all
cabling.

Hard Copy: The system must be capable of producing
permanent copies of patient records, drug interaction
analyses, and so forth, as well as printing bills and
accounting records. MEDSAFE provides a spooled printer
function, so that these activities can take place without
preventing the system from continuing with other
operations while printing is taking place. The widely-
used Centronics-type parallel intecface is implemented,
allowing a wide variety of printers to be employed. A
bi-ditectional dot-matrix printer capable of printing
over 100 characters per second is supplied with the
system,




- of Drug Interactions,

Updates to the Drug and Interaction Data Bases: New
drugs ate continually being introduced, and  new
interactions are continually being discovered.
Therefore, it is vital that the drug and interaction data
base be periodically updated. Ao unmaintained data base
would quickly become obsolete.

The data base employed in MEDSAFE was developed (in
association with the Division of Adverse Effects of the
FDA) by Medicare-Glaser Corporation of St. Louis, a major
pharmacy firm, which itself uses the data base in its own
computerized pharmacy system. The data base currently
their interaction

contains over 30,000 drugs and

pattetns. A team of physicians and pharmacologists
cegularly ceview the clinical literature in order to
identify new interactions which should be included into

the data base.,:

of standatd reference works (the Evaluation
i and its supplement) are provided
with each system. A folder which describes interactions
too new for inclusion into the EDI and its supplement is

Copies

also provided. MEDSAFE gives a reference (to the page)
for every analysis result. The data base and the
teference documeénts are updated quacterly by COMPUNET.

Eigure 4 shows an example interaction analysis result.

Figure 4. Example Interaction Result,

Security: Such a system must be secure, and capable
of preventing unauthorized use.

MEDSAFE has a built-in security system., Multi-level
passwords limit display or change of the drug interaction
data base and patient medical records to authorized

users. There can be up to sixteen separate protection
classes (e.g., read medical records, change medical
tecords, read accounting records, change accounting
tecords, enable remote processing, grant remote access,

and so forth), and the user
'each' class, ot any

view the curttent passwords,
can set passwords to control
combination of classes.

Multi-user: Lacrger group practices, clinics, and
other sizeable organizations may requite more than one
operator station,

MEDSAFE can also be configured as a multi-station

system, with up to six terminals units being supported by
a single storage unit, with no change in performance as
compared to the single-station configuration. This
configuration can also support multiple printers (which
‘can be of varying types) and multiple remoté terminals.

This is accomplished by providing the ability for
the storage unit to share data among the terminal units.
Each terminal unit provides its own high-speed memory and
pecforms all of its own computations; only the data
storage and access tesources are shared. Because the

‘use,

access times and input/output bandwidth of the MEDSAFE
storage unit are many times higher than is rtequired by
any one terminal unit, each terminal in a multi-station
configuration can operate at a pecformance rate

comparable ta the single-user system.

QOMPUNET 's design of the MEDSAFE system is oriented
atound data access at the record level. Hence, the

addition of tecord-level access sychronization controls
permits multiple stations to gain access to disjoint
portions of the same data file simultaneously. This is

implemented by the addition of the following to create a
multi-station system:

* adding a "file server" processor to the storage
unit, which pecforms the data access, sychronization
(i.e., "locks" and "unlocks"), and distribution of
data in a multi-tasking environment.

ditect disc-access toutines from the
and replacing with remote

temoving the
terminal unit software,
disc-access routines.

The multi-station version of MEDSAFE is intended to
support larger group practices, non-pharmacy hospital
applications, and large public and private medical
clinics. The stations could each be separated from the
storage unit by up to one kilometer,

Summary: A system has been described which provides
a single, powerful tool for directing the latest
techniques of automation at the goal of improving patient
cate, by providing a unique combination of setvices in
one unified, cohesive package. Particularly important is
the system's capability to rapidly and reliably identify
potentially adverse drug interactions. The availability
of such a tool will allow physicians to confidently
expand the repertoire of drugs which they prescribe.
Microprocessor technology brings this function for the
ficst time into a price range accessible to individual
practices.

By a novel and innovative application of
microprocessor hacrdware technology and sof tware
- development methodology, a system has been developed

which breaks new ground for medical microcomputer systems
in many key areas, such as storage capacity, the
ease-of-learning and ease-of-
comprehensibility of the

logistics of data back-up,
access, and

temote
displays.

MEDSAEE is a -trademark of COMPUNET, Incocpocated
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