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FOREWORD

The School of Pharmacy of the University of North Carolina was
honored to sponsor the Conference on Computer-Based Information
Systems in the Practice of Pharmacy. Some 180 persons registered
from thirty states. They represented a wide range of interests and
activities relating to health care and information services. Almost
thirty percent of those polled replied to a post-conference question-
naire. They agreed that the Conference served a greatly needed func-
tion in providing a means of communication between the diverse groups
that have an interest and responsibility in this area, and in helping
to throw light on the variety of activities now going on and the com-
plexity of the challenges that must be faced.

The papers, workshop committee reports, and records of panel is-
cussions are presented, therefore, in the hope that this compilation
will be beneficial as a referenCe.

In behalf of the School of Pharmacy, I offer my thanks and appre-
ciation to the many individuals, organizations and agencies respon-
sible for the success of this program. There were many. I eSpecially
want to express appreciation to the National Pharmaceutical Council
for its geherous financial support which made the Conference possible,
and to the Planning Committee that met in February and demonstrated
the need for this meeting.

Geo ge P. Hager, Dean
School of Pharmacy
University of North Carolina
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INTRODUCTION

George P. Hager, Ph.D.
Dean, School of Pharmacy

It is a great pleasure to
welcome you to the Conference on
Computer-Based Information Systems
in the Practice of Pharmacy.

I expect Dr. Cecil G. Sheps,
our Vice Chancellor for Health
Sciences, to open the Conference.
At this time, I think that we
might start off by referring to
the recent report of the Task
Force on the Pharmacist's Clinical
Role from the National Center for
Health Services Research and
Development. This report repre-
sents the deliberations of a
committee operating under
Dr. Donald C. Brodie, who is
with us this morning. With his permission, I will quote part of it.

"The pharmacist is a health resource whose potential
contribution to patient care and public health is grossly
underdeveloped and which, thereby, is used ineffectively.
In order to initiate an appraisal of potential and emerging
roles of the pharmacist, the University of California
School of Pharmacy and the National Center for Health
Services Research and Development co-sponsored an inter-
disciplinary Conference on Pharmacy Manpower in September,
1970. A 'clinical' role prompted the greatest apparent
interest and enthusiasm among the participants, although
this role, as yet, lacks precise definition. Included
in the results of the Conference were three mandates
calling for: (1) the development of a set of working
criteria for a clinical role, (2) a demonstration of
the role-effectiveness, and (3) a determination of cost
effectiveness."

An arbitrary classification was used in arranging the functions
of the pharmacist that relate to this clinical role. All we have
here are bare titles. They can be grossly misleading but each one of
you will receive a copy of the task force report. You already have
in the material handed to you a copy of the "Pharmacy in the 70's"
Conference in California last September. I do hope that you will
read it and think during this meeting about this clinical role of
the pharmacist. The functionS as listed in the report are as follows:

"A. Prescribing Drugs.
B. Dispensing and Administering Drugs.
C. Documenting Professional Activities.

2.



D. Direct Patient Involvement.
E. Reviewing Drug Utilization.
F. Education, (i.e. aylelly used here, education of

patients and public, etc. by the pharmacist.)
G. Consultation. (This function deals with the physician,

the patient, and the community.)"

I think there is no question that the pharmacist is a major
switching point in the information transfer chain that is requited
for the rational, safe and effective use of drugs in health care.
This is a bold and brave statement. It is a very significant and
important claim, and it is also very real. The pharmacist is a major
switching point in this information transfer chain and must be most
effective in that role for the rational, safe and effective use of
drugs in health care. From the standpoint of health care, this is a
most important consideration. A computer-based storage, analysis,
and retrieval system operating in a network that involves all phar-
macies is to the pharmacist's intellectual processes in his clinical
role as the microscope is to the eye.

I wish that we would accept, or during our conference somehow
reinforce a basic thesis, one which has been discussed for more than
a year with a number of people and probably before that, too.. I am
speaking only personally because it was my pleasure to talk with
Dr. T. Donald Rucker at Williamsburg at the National Association of
Chain Drug Stores meeting last Fall, when this point was brought out.
Don can speak for himself on this point, but as a basic premise, it
is this: a computer-based network for the practice of pharmacy is
sine quo non for the economic administration of third party payment
programs in the future. If this were the only raison d'etre for a
computer-based information system, this alone would justify it. A
computer-based information network in the practice of pharmacy is
indispensable for the economic administration of third party payment
programs in the future. Otherwise we can anticipate the serious
problem that would result when administrative costs would exceed the
cost of medications and the services related to their proper distri-
bution. In effect, the tail would wag the dog. We simply would be
adding to medical care and health care costs.

The tail truly can wag the dog unless we do look forward to
procedures which will keep these things in proper perspective.
as a baaic thesis, a computer-based network

for the practice of
pharmacy is indispensable for the economic administration of the
third party payment programs in the future.

But there are many possible bonuses. If, at this time, we look
far enough down the road and plan properly, other purposes in addition
to third payment administration, could be served, using the same hard-ware: the same network, and gaining more dividends from such an invest-ment. Now, what else could be accomplished by such a network? It isthe purpose of this conference -- the.primary purpose -- to do someforward looking so as to discern these other things which can beachieved and to gain some impression of their order of priority. For
example, the fiscal operations of the pharmacist could be assisted.
Such a system could take care of his accounts receivable and his
inventory control, perhaps direct automatic reordering, and so on.Many of his fiscal operations, which

are burdensome things in the
multiple small transactions that are involved in the practice of
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pharmacy, could be economically and conveniently handled for the
pharmacist by a computer-based system so that he could then get on
with his professional function.

In another context such a system could also provide much with
regard to the application of the vary large bank of pharmaceutical
information which is also at the same time highly dynamic, but also
very relevant to patient care. For example, the patient medication
records that are maintained by the pharmacists could be very conve-
niently compiled through such a system. Moreover, the medication
that these patients are receiving from a variety of sources could be
compiled at the same point of the table, and could be called out by
a physician, for example, when there is an episode where he seriously
needs some knowledge of what the patient has been taking at various
points in time, or over a period of time. Patient medication records
and drug abuse control information are the kind of information that
could be conveniently put into the system in order, for example, to
discern the outlet through which is flowing an inordinate amount of
dangerous substances. Or the system could help to identify that indi-
vidual who is shopping from store to store and town to town in order
to accumulate a gallon of paregoric, if you wish, or other controlled
substances in order to indulge in an abusive use thereof. Adverse
reaction reports also could be greatly expedited by such a system.
I am sure that the people here from the Food and Drug Administration
are very sensitive to the obstacles to convenient and speedy adverse
reaction reporting. The application of drug-drug interaction infor-
mation, especially in this day where patients are receiving many dif-
ferent drugs at the same time, very often prescribed by different
physicians, and much other information of this type will be discussed
at one of the workshops.

Another area of drug utilization deals with the question of
whether the written prescription is actually filled. We suspect that
in many cases there is much effort invested in diagnosis and much
judgment on the part of the physician in prescribing medication, but
the prescription is never filled, nor taken, and the health care process
breaks down accordingly. In addition, there is the subject of coun-
terfeiting of prescriptions. Can prescription orders somehow be
authenticated through a system of this type? Can the pharmacist be
alerted regarding prescription order refills in accordance with the
physician's intention? Is the patient using a month's supply in a
week or a week's supply in a month, and has the time come for him to
refill it if he is taking the drug according to the physician's
directions? As to marketing survey information, there are questions
about the trends in the use of drugs, from the standpoint of manu-
facturer as he schedules production. And then there is the very
general subject which must be very high on the list of priorities and
that concerns the elements of information with regard to drugs that
are necessary for the utilization review relevant to third party pay-
ments or government programs. And in the fourth context, there is the
question of emergency preparedness. If we had the network, if we had
the system operating, could we then achieve proper command and control
for the mobilization of manpower and supplies under various circum-
stances when they will be seriously and suddenly necessary. Now this
also touches on many mundane aspects as to the maintenance of the
national medical stockpiles so that the drugs in the stockpile are
still useful and have not gone out-of-date, and so on. This is a
housekeeping procedure which perhaps can be helped by a system



procedure of this kind. In the Food and Drug Administration context .
there are the problems of drug recall, or warnings relevant to the
proper use of drugs. Moreover, from the standpoint of the Office of
Emergency Preparedness, there is the problem of disaster preparedness,
from which most of us, by the grace of God, are sheltered except un-
fortunately when the disaster occurs.

I'm sure that there are many bonuses that hopefully you will
identify in the Conference which would derive from a system which
may be established primarily for the purpose of administration of
third party payments. But by looking down the road, can't we some-
how do something now which will at least assure that the system is
compatible with other data elements and other purposes and other
programs, that can be used to- accomplish other missions besides the
one of immediate concern.

At this time, it is a great privilege and an honor te introduce
to you Dr. Cecil G. Sheps, Vice Chancellor of the Health Science
Division. University of North Carolina and Director of the Center
for Realth Services Research. Dr. Sheps.
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WELCOME

Dr. Cecil G. Sheps
Vice Chancellor-Health Sciences

My purpose, as you know, is
simply to welcome you to Chapel
Hill, I'm very glad to have a
chance to do this because I'd like
to tell you, who are not aware of
where a conference like this fits
into the overall scheme of the Uni-
versity program, something about
our University.

The University of North Caro-
lina at Chapel Hill is the oldest
state-supported university in the
_country. It was started in the
last years of the 18th century,
some 80 years before the land
grant colleges were developed
because the government of this
state at that early time realized
it was necessary to provide higher education opportunities for its
citizens. Ever since then this University, while developing and
maintaining a very high standard of performance in undergraduate
work, graduate work and professional schools, has a very high sense
of obligation towards working with the real problems of the community,
the state and the nation. One of the reasons for putting together
the health-related activities in this University into a Health
Affairs Division waS to make sure that these different activities
in the health fields really related to each other. Alfred North
Wllitehead, the great philosopher, once said, "When you look at a
complicated and vast terrain what you see depends on whose eyes you
use." We all know little jokes on that theme. For example, the one
about the trumpet player who took a day off and went to a concert
given by his orchestra. He realized that when he was going "umpah,
umpah", somebody else in the orchestra was doing something else and
it really sounded quite different when you were in the audience.

Our Division of Health Affairs here at the University has five
professional schools and a number of additional important units of
service and research. There are schools of Pharmacy, Dentistry,
Nursing, Public Health and Medicine; a large university hospital and
a number of special institutes and centers such as the Child Devel-
opment Institute, the Carolina Population Center, the Health Services
Research Center, the Speech and Hearing Center, and the Center for
Studies in Alcoholism. All of these are designed to bring together
the resources of the University, notably in health sciences, but not
exclusively so, in order to solve pressing health problems.

We have about three thousand students in the health affairs
section of this campus. Under Dr. Hager's leadership, since he
became Dean of the School of Pharmacy, this school, like the other
health schools has greatly increased its.enrollment. Thus, we are
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crying to play our part in meeting the very pressing health manpower
requirements of this state and the nation.

Another very notable illustration of the program of the School
of Pharmacy in the last few years, particularly, has been its inter-
action with the other professions in the health field and on the
campus. A series of new programs to this end has been developed.
They are working very well and illustrate the way in which the phar-

macy members of the faculty of this University are marching hand-in-

hand with the other members of the faculty. The readiness and the
foresight with which this School has grasped the nettle of difficult
and new problems - such as drug abuse, and the topic which you will
be discussing for the next few days, is also something which we very
much like to see. The problems that you are going to be discussing
those of drug information systems - are, of course, of great impor-
tance. It happens that I have had some recent rather intimate expo-
sure to the use of computers and other approaches to the problem of

identifying and recording adverse drug reactions, in another part of
the country, where heavy reliance was placed on a computerized infor-
mation system. This exposure illustrated to me once again the prin-
ciple which had been painfully demonstrated to me on a number of
occasions before in my professional liTe. And it is that a machine
is a tool, and that if you do not know what you are going to use the
tool for and what your objective is, the tool is not of much use.
There are some very hard questions that can be decided only by human
brain. The tools represented by a computer system clearly can be
helpful, but unless these hard questions are answered, the machine
system, impressive as it is, is really not very helpful. You have
all heard this expressed before - and there is still, regrettably, a
lot of justification for it when talking about computer systems --
"garbage in and garbage out." I am sure that you will in the next
few days come to grips with questions of this type and will help
provide useful and pertinent answers.

The importance of the use of drugs in any health services system
is being recognized now more than ever before, not simply because it
represents a substantial amount of money, but because it represents
greater effectiveness than ever before. It represents a truly impor-
tant element of health care, a much more effective one than it repre-
sented when I was a medical student.

WO here on this campus welcome you. While you are meeting here
in the School of Pharmacy building and the School of Public Health
building, you will be passing a whole series of other buildings on
the Health Affairs campus. There also are a lot of other buildings
that represent human thought, knowledge, methodology and effort, with
which we do our best to connect, particularly in the social sciences.
There are all kinds of joint activities that are going on at the
departmental levels throughout Health Affairs and through the Institute
and Center Mechanism to which I referred, which are designed to bring
together all the relevant resources and not to be tyrannized by the
organizational structure of schools and departments; but to use these
intellectual resources to provide a basis for dealing with the prob-
lems. On this campus, for example, we have a department of computer
sciences, a department of mathematical statistics, a department of
biostatistics and a curriculum in operations research and systems
analysis. Just the other day we completed the first phase of arrange-
ments that we hope will produce a research training program in opera-
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tions research and systems analysis in the health services field. We
hope to do this by bringing together all the various resources which
we have on the campus.

I am sure not only from what I know about your program this week,
but also from my discussions with Dean Hager, that on this campus there
has already been made a very interesting and useful beginning in this
whole field of information systems and the role that they can play in
providing health services to the people of our country to meet the twin
objectives of both effectiveness and economy. In his talk this morning
Dean Hager outlined a long agenda of possibilities and needs and I am
sure that in the course of time, these will, despite the mistakes we
are bound to make in the interval, lead us to something which is infi-
nitely better than what we have now.

* *

DR. HAGER: Thank you, Dr. Sheps. One thing I thought that Dr. Sheps
might have mentioned concerns the makeup of our Conference. We had a
hundred and eighty advance registrations for the Conference and it
does constitute a rather unusual and yet a very important mix with
regard to the interests of those who have responded. The Federal
agencies are well represented at this Conference by twenty-three regis-
trants, sixteen of them serving as speakers or panelists. This
includes the Food and Drug Administration, the Office of the Secretary
of the HEW Planning and Evaluation, the National Library of Medicine,
the National Science Foundation, and a number of units of United States
Public Health Services and Social Security Administration. State
agencies are represented by seven registrants. The computer industry
and the information services are represented by twenty-six individuals,
either as speakers or panelists. There are eight insurance companies
and services represented and two of them are speakers or members of the
panel. There are two representatives of pharmaceutical manufacturers
with us, and three of them are on the program; we have twenty-six
participants from the areas of community pharmacy, hospital pharmacy,
and the wholesale drug industry. And I am very happy to report that
there are sixty-five representatives of colleges, particularly colleges
of pharmacy. Nine of them are on the panel.

With this kind of a group, and with the right group dynamics, I
am sure that we shall have a productive conference. I may tell you
that interest in the Conference has also been expressed by a number of
persons who are unable to attend. I do hope that we will participate
with a broad perspective; that we will not be constrained by what is
being done today or by some system with which we are especially involved,
or in which we have a strong proprietary interest. We should look at
the long range and the broad picture and think in those terms at least
in these next two and a half days.

Our first speaker, Dr. Keith Weikel, is Director of Health Evalu-
ation in the Office of Assistant Secretary for Planning and Evaluation
of the HEW. Prior to his present appointment in 1970, Dr. Weikel was
Director of Health Economics at Hoffman LaRoche, Inc. He has a Ph.D.
in Economics, B.S. and M.S. in Pharmacy. It is a privilege and a
personal pleasure to introduce to you, Dr. Weikel=
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MID ICAL DATA AND NATIONAL HEALTH PRoCKAMS

N. Keith Weikel, Ph.D.
Dire , Division of Health Evaluation

Office of the Secretary, DEW

In discuaairq the year 2000,
Dr. Daniel Bell, one of the nation's
leading futurists wrote: "The future
is not an overarching leap into the
distance; it begins in the present."
With this in mind, it may be instruc-
tive co look at some of the problems
confronting medical care and medical
data systems in the past and the
present before we discuss the impact
medical data systems will have en
health care in the future.

in October of 1932, the Com-
mittee on the Costs of Medical Care
indicted the existing health care
system with the following statement;

"The problem of providing satisfactory medical servic
all thu people of the United States au costs which they canmeet is a pressing one. At the present time, many personsdo not receive service which is adequate either in quantityor quality, and the costs of service are inequitably distri-
buted. The result is a tremendous amount of preventable
physical pain and mental anguish, needless deaths, economic
inefficiency and social waste. Flirthermore, these condi-tions are largely unnecessary. The United States has the
economic resources, the organizing ability and the to hnical
experience to solve this problem."

In the intervening years, most of the problems outlined by thecommittee remain unsolved. Few dramatic changes have taken place inthe past forty years. President Nixon indicated in a recent statementthat there still exists the danger of "a massive crisis in health care.Others have expressed the concern that the crisis is already upon usand that drastic changes are needed immediately.

Rut the problem is not simply one of devising health care programsfor the future. There is an equally pressing need to undertake asearching examination of programs implemented in the past. 1 am surethat you are all familiar with the "Report on the Nealth of the Natlon'shealth System." The report made several recommendations. The ene thatis of most concern to Federal officials is the following

". . that we demand of ourselves and the Federal Governmentin general, that we put our own house in order, includingreviewing the role and performance of Federal health programs."
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Unquestionably, there is a serious need to review the effectiveness of

existing Federal Health programs.
Federal evaluation is and will con-

tinue to be undertaken with respect to the effectiveness, efficiency,

quality and accessibility of those various programs. To facilitate

this evaluation, however, as well as to design programs for the luture,

rapid, reliable, and accurate data systems are a vital necessity.

This is especially true in light of the growing complexity of the prob-

lems confronting the health care-system.

Good, comprehensive data systems are needed in all sectors of the

health care system, if the quality of services is to be improved and

programs operated more efficiently. In the area of pharmaceutical

services,for example, there is a need for good patient histories, with

information on drug utilization, previous drug reactions, and a com-

plete medical chronology on illness, allergies and any other physical

dysfunctions. There is a need for comprehensive data to enable both

private and governmental sectors to make better decisions about the

allocation of scarce resources. There is a need for a modular data

system that will enable both private and government interests to

access and obtain required information. That system must, however,

account for the pluralist nature of the American socio-economic mileau.

Needed is a modular system which will allow for maximum adaptability

and interchangeability to meet the various and wide ranging needs of

its users, public as well as private. In addition, there is a need

for comparable data systems on state, local and regional levels to

meet their specific needs.

Rug Utilization Revi

With this admittedly cursory introduction, let me now move into a

somewhat more detailed examination of one possible data system -- in

the area of pharmaceutical services. I would like briefly to discuss

one of the more vital functiOns which such a system would facilitate --

drug utilization review.

It is likely that third party payments will soon cover a large

part of all prescriptions dispensed in the United States. A sophis-

ticated EDP system will be necessary to collect and process prescrip-

tion drug records. The ideal system would make it possible to recorc:

all prescription drug sales in the United States by using devices capa-

ble of transmitting such information directly to computers through

source data automation. The system would be capable of accommodating

a number of users, such as private and government drug_insurance pro-

grams, billing for credit prescription sales made by retail pharmacists,

facilitating inventory control, and reordering for prescription products.

One of the primary functions which might be carried out through

the establishment of such a system is that of utilization review.

Simply stated, drug utilization review is the computer-based monitor-

ing of the prescribing, dispensing, use, and cost of drugs in order to

minimize improper utilization and to improve the quality of patient

care. It incorporates peer-established standards for prescribing,

cost containment, evaluation, and remedial action.

Comprehensive drug utilization review, to be most successful,

must rely on a highly sophisticated data system. lt depends on a

computer-compiled data base incorporating the prescribing practices

of physicians, the dispensing patterns of pharmacists, and the con-

sumption habits of patients. Such a'base can be developed in third
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party payment programs during the course of claims processing. As
vendor claims are processed for payment, data can be captured with
respect to; the identification of the physician, vendor and user;
the drug prescribed; directions for use; and charges to the program.
From the assembled data, profiles can be developed which allow a
utilization review committee to isolate prescribing, vending and
consuming practices which deviate from pre-established standards.
Peculiarly administrative deviations such as fraud and abuse can
be easily rectified through the payment process itself. Major prob-
lem areas (for example, inappropriate prescribing by physicians)
must be tackled within the context of professional education and
guidance.

There are in the United States today two operational utilization
review systems which incorporate, to one extent or another, many of
the system design features necessary to a successful review program.

The prime objective of both systems is to aid in the achievement
of high standards of patient care through the promotion of rational
drug therapy. (Rational drug therapy was considered by the HEW task
force on drugs to mean prescribing the right drug for the right patient
at the right time, in the right amount with due consideration for
relative costs.)

The San Joaquin Foundation for Medical Care has developed a retro-
spective utilization review program. The system, through the claims
processing function, is designed to identify patients receiving high
dollar amounts of drug, patients receiving high numbers of prescrip-
tions, inadequate quantities, duplicate claims for drugs, invalid
claims, and other factors which may influence either utilization or
the cost of the drug program. When discrepancies occur, cases are
submitted to either a pharmacy or a medical peer review committee.

The program of the Los Angeles County Medical Center is an on-
line system designed to provide the physician and the pharmacist with
complete up-to-date drug histories for patients prior to the dispensing
of medications. Only after such a review is the medication dispensed.
The data are then entered immediately into the system. Through the
data so captured, prescribing patterns for physicians are reviewed by
a committee using established parameters to define inappropriate quan-
tities, inappropriate quantities theoretically in the patients' pos-
session, inappropriate concurrent prescribing, inappropriate drug use
and inappropriate dosage for intended use. Despite incomplete param-
eters, which must be further refined, the program is already unearth-
ing certain prescribing practices which account for a tremendous con-
centration of inappropriate prescriptions. Thirty out of 820 physi-
cians, for example, accounted for fifty percent of all inappropriate
prescribing.

Im Dru Dat- 5: stems

Perhaps the least discussed and potentially most valuable asset of
sophisticated drug data systems is the wealth of data which will be
made readily accessible through their continued use and refinement.
Careful scrutiny of the data so generated will shed considerable light
on a number of relevant subjects.



Readily accessible information on drup use will also facilitate
epidemiological studies, thus enhancing the extent of knowledge about
the use and effect of various drugs.

Cost-benefit analyses on the ratios of increased health services
to monies spent are another vital part of any future health care scheme.
While in theory the procedure of cost-benefit analysis is fairly clear-
cut, in practice it is often difficult to operationalize the variables
in a given situation. For cost-benefit analysis to be effective, it
is important to have data available in sophisticated, detailed, and
flexible form. Well-developed drug data systems will provide such data.

Finally, I cannot stress emphatically enough the importance of
utilization review. Unless some mechanism for review and control is
built into any health scheme, planning, organization, cost and utili-
zation control are useless theoretical concepts. For instance, one
hundred percent comprehensive peer review of each and every incidence
of service is not only impractical but impossible from the standpoint
of time, personnel, and monetary expenditures. Once, however, effec-
tive treatment, diagnosis, and prescribing parameters are defined and
quantified, a sophisticated drug data system will facilitate peer
review. In fact, perhaps the most potentially useful data to be col-
lected by medical data systems will be in the area of utilization
review.

All of the data which will be made available -- be it for socio-
economic and demographic studies, for cost-benefit analyses, or for
utilization and peer review -- will .be useless unless they are under-
stood and used by the persons who should find them valuable. It might
be worthwhile at this juncture to examine the potential impact data
processing systems may have upon both the consumers and providers of
health care services.

The immediate beneficiaries are the patients. The increased
information available to the physician for diagnosis, treatment,
and prescribing will enhance the quality of medical care. Because
physician activities will be subject to review, there will be increased
impetua to establish the most rational parameters of drug treatment.
Physicians will be induced to adhere to these parameters.

Drug data systems will tend to reduce the number of adverse drug
reactions. Pharmacists, and in many cases physicians, will review
previous medications prior to a new prescription. Furthermore, com-
puters may be equipped to spot automatically dangerous contra-indica-
tions.

The impact of drug data systems on physicians is more contro-
versial. Assuming that physicians make use of new data systems avail-
able to them, increased patient and drug data should be helpful in
choosing those drugs most appropriate in light of a patient's medical

.

history. Here one can anticipate the following developments:

(1) Effective utilization review will result in the improved
coordination of drug prescribing by diagnosis.

(2) Once established, maintenance of suggested treatment, pre-
scribing and diagnosing parameters will lessen the possibility of
over- or under-utilization of drug and related services.



The threat posed to R physician by the close monitoring of
his prescribing practices will be alleviated once the physicians realize
the benefits of drug data systems and learn to accept as constructive
criticism the potential errors which the data system may reveal.

Pharmacists will be affected by drug data systems in several ways.
Considering the present growth in drug utilization, the possible di-
minished use of hospitalization, and the removal of money barriers to
the acquisition of drugs, estimates suggest that within five years,
the number of prescriptions dispensed in the United States may double.
Efficient drug data systems will assist in the dispensing of drugs so
that the pharmacist will not be swamped by the resultant paperwork.

There will be increased utilization of the pharmacists' profes-
sional knowledge and training. The pharmacist will have knowledge of
the diagnosis and be expected to link new prescriptions with the pa-
tient's previous drug history; he may thereby be required to assist in
the physician's decision as to which drug to dispense.

Thus, the concept of the clinical pharmaci t cones alive.
Most schools of pharmacy have incorporated into thsSs curricsism some
variation of the clinical pharmacy censers. Ors:. possible application
of such training could be in predispensing dscSsion-naking which will
accompany many drug data systems. Finalls, s to the nation's
health care system which obviously will be eFfecied by the drug data
systems which we have discussed today is sharmsceutical manufac-
turing industry. Many issues which the industry Las already confronted
will gain more prominence. Perhaps some of these will move more read-
ily toward resolution with the advent of sophisticated data systems.
For example,

(1) The volume and accuracy of marketing of clinicas dsta on drugs

(2) There will be increased pressures on manufacturers to justify
why their products should be included under third party payment pro-
grams -- especially if they account for a significant percestage of
any program's drug budget.

(3) The industry will experience downward price pressures as a
result of moving from a situation of many small purchasers to one of
a significant increase in purchasing power as third party payers pay
for larger and larger percentage3of the drug bill or industry output.

(4) The brand versus genesis question may ,sa discussed in more
rational terms by both government and industry more sophisticated
data systems shed additional light on the economics and clinical
aspects of drugs. We would suggest, however, nh,vt this is a false
issue for the following reasons:

(a) We know of no responsible indSviduess in the executive
branch of our government who advocate the prescribing
of inferior products in gove.ssent programs. However,
many of these programs are sonstrained by-budget and
thus, must be concerned with price as well as quality.

(b) If the price differential between multi-source drugs
were less, there would be few government officials
recommending purchase of so-called generic drugs.



(c) The key question in regard to this issue is the reli-

ability of the manufacturer and not whether a product is
sold under a brand or generic name.

(5) Finally, the industry will find it critically important in
the future to conduct socio-economic studies for all their drug pro-

ducts in order to approximate what contribution they are making to
medical care. It will be important to know the cost to benefit ratios
for all products. Socio-economic studies should be conducted at the
same time as clinical studies.

In short, for the manufacturer we see a drastically changed envi-
ronment which will require re-examinations of most past marketing
practices.

I have attempted to discuss some of the economic, social, and
practical applications of drug data systems to the health care systems.

Let us not forget, however, that all of the machines in the
world are of little use unless there are well-trained health profes-
sionals to review and utilize the available statistics. It is, there-
fore, important for us as health professionals to prepare to meet the
challenge of the computer age and to apply its benefits to an enhanced
health care for the American public.



*THE PA'l I ENT , 111E PHARMAC I

DRIR.; IN 1,0 RMAT I ON NETWORKS

Vernon F. Wilson, M.D., Administrator
Health Services and Mental Health Administration, HEW.

It is a special pleasure for
me to be addressing this Confer-
ence. You are meeting to discuss
a subject that is of paramount
interest to me, personally. Much
more importantly, it is a subject
that will occupy a rapidly growing
share of national attention in the
years immediately ahead. How well
we handle the problem of data-gath-
ering and data-sharing will deter-
mine in large measure our success
or failure in handling the chal-
lenge of health care.

The health care system is
unique, in many ways, among our
American institutions. It repre-
sents an enormous investment -- some 60 to 70 billion dollars are
spent each year by the American society in pursuit of health. The
health care enterprise i8 one of the Nation's largest employers. It

touches the lives of every man, woman, and child; and its product
stands at or near the top of everyone's priority list of needs and
desires.

And yet, we have no accepted and measurable definition of the
product. We have no creditable information on the distribution of
good health. We do have some rather crude indices of what happens
when it is absent. Moreover, our capacity to measure the performance
of providers of health services in either quantitative or qualitative
terms is rudimentary.

On the economic side, we have only a few approximations of what
the consumer buys wtth his health care dollar as compared with what he
ought to be able to buy. How can all this be true of an enterprise so
vast that it consumes seven percent of our Gross National Product?

In part, no doubt, the answer stems from the peculiarly personal
nature of the health care process. A man's health or illness is his
own affair, and the transactions involved are jealously and scrupu-
lously guarded. At the same time, our western cultures have nurtured

*Read by Donald C. Brodie, Ph.D., Director, Drug Related Studies,
National Center for Health Services Research and Development
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an abiding thread of suspicion of the machine from Mary Shelley's
Dr. Frankenstein to George Orwell's 1984. We have wondered what the
Monster or Big Brother would do to our human values. Perhaps some com-
bination of these factors has prevented the health care system from
moving into twentieth century technology -- particularly, in the man-
agement of information. Conferences like this one, however, and the
work being done by many of its participants indicate that we have begun
to move.

The Health Services and Mental Health Administration, which, as
you know, is the agency within HEW primarily concerned with the organi-
zation and delivery of health care, has been engaged over a consider-
able period of time in identifying our most appropriate roles within
the system. We have proceeded from the basic assumption that what we
do, as a Federal agency in the national health partnership, should com-
plement that which is done by the private sector. We should identify
and stress those functions that, for various reasons, are not performed
adequately outside the governmental sphere.

Each time we consider this proposition we reach the conclusion
. that the field of information handling is particularly appropriate for
our participation. Within our agency, we have unique resources for
leadership in this field. The National Center for Health Statistics
has been for many years the leading Federal instrument for collecting
and disseminating vital statistics as traditionally defined. The
National Center for Health Services Research and Development, more
recently established, has as its principal charge the fostering of more
efficient and effective patterns of health care delivery through the
application of scientific methodology.

A number of other programs within HSMHA represent both generators
and consumers of health data. The Community Health Service supporta
comprehensive health planning efforts in States and areas across the
country, and planning without data is plainly an exercise in futility.
Regional Medical Programs are designed to forge effective linkages
among provider systems; and these, again, must deal in creditable infor-
mation. The Maternal and Child Health Service, National Center for
Family Planning Services, the National Institute of Mental Health --
in fact, all of our programs -- depend on data for assignment of
priority and assessment of progress.

A quick look at the broad range of challenges before the health
care delivery system indicates very clearly that improved data manage-
ment is among our highest priority needs. Rational decision-making for
any Important investment requires reliable and continuing data. When
the decision-making process envisions major changes on a large scale,
as is now true in the health field, the urgency is further heightened.
In recent years, the health care system has undergone tremendous ex-
pansion without an accompanying refinement of its baseline data-gather-
ing and handling mechanisms.

There is another dimension to this need. Health care decisions
should be made as close to the people as possible. The accent is on
decentralization to the States and communities, each of which has its
own unique constellation of needs and resources. Therefore, to be
responsive, a data system must he based upon and relevant to a multi-
plicity of local situations. This is not a new idea; to illustrate,
England has initiated efforts to provide permanent health records for

2



her citizens. We should be striving toward this same goai, but we
should also profit from some of the difficulties inherent in such an
enterprise.

Therefore! HSMHA is embarking upon a program to support the devel-
opment of a cooperative Federal-State-local health statistics system.
Its initiation is based on legislation enacted last year that provides
the Secretary of HEW authority to "undertake research, development,
demonstration and evaluation, relating to the design and implementation
of a cooperative system for producing comparable and uniform health
information and statistics at the Federal, State and local levels."

Accordingly, we are asking for funds in the Fiscal Year 1972 bud-
get of the National Center for Health Services Research and Develop-
ment to enable us to get underway. We are proposing developmental pro-
jects in selected communities, States, and regions; these efforts are
designed to create modules of a cooperative data system that can be rep-
licated and implemented throughout the Nation in a later phase.

We are only beginning to comprehend the interactions among drugs,
between drugs and diet, and between drugs and age. Adverse reactions
to drugs are still irregularly reported, Patients often use drugs
prescribed by two or three health professionals; the patient usually
does not realize the potential for incompatability, but the pharmacist
can be the catalyst or communicator in these cases.

As you may have noted, I have taken some liberties with the title
of these remarks as hadicated in your programs. But, in Dean Hager's
first letter to me, in late March, he indicated that this Conference
and the subsequent workshops would revolve around the theme of "The
Patient, the Pharmacist, and Drug Information Networks." That simple
and direct thrust impressed me, because that, really, describes our
mutual concerns and objectives. Furthermore, the most important part
of the package the patient -- is properly placed; that is, first.

One of the most critical problems in organizing the delivery of
health services is the point of entry for the patient into the health
care system. Gone are the days, at least for the time being, when
everybody knew who "the doctor" was and lived near one. Two signifi-
cant developments of the past few years -- the neighborhood health care
center and the reawakening of interest in family practice as a medical
specialty -- represent attempts to deal with this problem.

Although such approaches are valuable and necessary, they answer
only part of the problem. Far too often, if we wait for the patient to
get to a doctor, it will be too late to help him -- especially if he
suffers from one of the chronic diseases, which increasingly dominate
the Nation's health problems.

Pharmacy has a unique characteristic for helping to accelerate
entry into the system. That characteristic is reasonably equitable
geographic distribution. As a physician, a medical educator, and now
a Federal health administrator, I have always seen the pharmacist as an
indispensable, full-fledged, member of the health team.

But what appears to be self-evident to me seems to be obscure to
many others. It is painful to note that the positive role of the



community pharmacist is frequently misunderstood, undervalued, and
sometimes overlooked.

Despite a rigorous education, despite professional experience and
expertise, and despite high visibility of the pahrmacy in every shopping
center, the pharmacist could become the forgotten man a valuable but
unused resource in health service delivery.

The fact is that while here and there health centers are being
located in urban neighborhoods and doctors have opened offices in sub-
urban shopping plazas, pharmacists are already on the scene with acces-
sible, walk-in facilities. Their presence is made visible in large let-
ters and neon lights. Pharmacists, in short, are ideally positioned to
serve as a first point of planned contact between the patient and the
health care enterprise.

But, if this unique position is to be developed and exploited for
the benefit of patient and the health care system alike, it will be ne-
cessary to examine and to consider changing the nature of that initial
contact. Today, the role played by the pharmacist in his contact with
the patient tends to be one of two kinds -- either of the highly limited
professional or of the merchant. As a professional, he is carrying out
a highly skilled but very narrow task ordered by a higher authority.
As a merchant, he is responsive to the general dictum that the customer
is always -- or almost always -- right.

At this time, many proposals are being advanced and developed for
what might be called "instant physician assistants." Individuals with
limited educational preparation are being considered for important
health care roles. At such a moment, pharmacy should carefully con-
sider its future.

What is needed here is the utilization of the pharmacist as a
broad-gauged health professional, serving the patient as a special kind
of initial health consultant. His responsibilities could range from
the operation of a simple screening service and primary health counsel-
ing to referral to an appropriate source of advanced service. After
advanced diagnosis and prescription, his function should include coun-
seling to make sure that the patient fully understands and intends to
comply with the prescribed drug regimen, and followup to be sure that
he does so.

Although many hospitals have adopted single-patient unit packag-
ing equipment directed by pharmacists to conserve the energies of
nurses for more direct patient care, few facilities have utilized all
of the by-product data from this operation. The computer that facili-
tates faster processing of medication orders can also enhance opportuni-
ties for quality control procedures. The computer that feeds billing
and drug inventory information to the business office can aleo estab-
lish patient medication profiles to guide future medical care.

Several other by-products of the health-facility-based computer
could be easily programmed. The computer could reject orders for drugs
that are outside the accepted dosage range, that would be administered
by an inappropriate route, that would be combinations of incompatible
chemicals, and, that should have been preceded by reports of specific
laboratory tests. The computer could also be programmed to indicate
that the drugs have already been ordered, that a newly prescribed pro-
duct is likely to react with a previously prescribed drug or diet, or
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that the patient is allergic to an ingredient in the drug. Further-
more, the computer could remind the nurse to record both the adminis-
tration and monitoring observations of a drug regimen; the prescriber
could be reminded to order appropriate laboratory tests due after a
specific amount of medication has been administered.

The pharmacist who yearns for greater challenge can certainly find
it in this new field, because even more exciting possibilities will
develop only when large numbers of patient records are computerized and
when all are using standardized nomenclature.

Furthermore, the doctor will then be providing and the patient
will be receiving better care.

Moving into an area more closely related to the pharmacists' tra-
ditional function, it seems to me that the changing order of priority
of illness in this country must imply changes in pharmaceutical prac-
tice. With the increasing prevalence of chronic diseases and mental
illness, we have a rapidly increasing proportion of patients on drug
maintenance programs, often involving a variety of drugs over.protracted
periods of time. Instead of the one-shot medication typical of a bygone
era, drug regimens are sustained and complicated.

In these circumstances, can the physician be asked to shoulder the
entire responsibility for the safety and effectiveness of drug therapy?
Should he be the one with exciusive concern for synergistic effects?
The pharmacist has readily available information to determine whether
or not a patient on a certain combination of drugs can safely drive a
car. What should be the respective roles of physician and pharmacist
in follow-up to assure that the patient is complying with medication
orders? What kinds of record-keeping and feedback of information should
we be developing to monitor modern chemotherapy?

I recognize that I have totally neglected, thus far in my remarks,
the genuine and rapid evolution of the pharmacist as a professional
member of a health team in the institutional setting, Progress in hos-
pital pharmacy has been among the highly important advances of the past
few years. Most importantly0'the teaching hospital has prepared "pa-
tient-oriented," rather than "drug-oriented" pharmacists.

The rapid growth and continuing extension of prepaid, comprehen-
sive health care plans carry important implications for pharmacy as
well. There is an obvious need for pharmacists to participate in these
plans in a contractual relationship between providers and users of
health care.

Obviously, this is not to say that drug management in hospitals
cannot stand further refinement and improvement. But, I feel confident
that the momentum behind this trend will assure that improvements will
come. I am more concerned about assuring comparable progress outside
the institutional walls, in the community at large.

Ag we move toward activating the patient as a protagonist rather
than a passive receptor in the health process, I can envision the neigh-
borhood pharmacy as a patient education center with kits of material or
programmed educational tools. The pharmacist should become a civic
health educator and could participate in meetings of service clubs,
parent-teacher groups, youth organizations, and neighborhood self-
improvement projects.
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Furthermore, based again on the location of pharmacists near people
and their special interrelationships, I wonder what the profession might
do to respond to, or even prevent, a community health emergency. What
might have been done by the pharmacists of San Antonio, for example, if
they had acted in concert in response to the knowledge that 75 percent
of the city's school children were not immunized against diphtheria?
By urging immunization through the person-to-person channels at their
command, might they have blunted or even prevented last summer's out-
break?

Modern medicine is being affected simultaneously hy both centri-
petal and centrifugal forces. The great centripetal force is generated
by advancing biomedical science and technology that pull the system in-
ward toward the great medical center where equipment and expertise can
be assembled for the performance of wonders. The centrifugal force is
produced by public need and public demand for care that is accessible
and relevant to family and community life.

The health professions -- and here I include medicine, pharmacy,
and all the rest -- need to be aware of and responsive to both kinds of
forces. Otherwise, we will fail to deliver the full measure of our
potential, and we will fail to satisfy the full measure of public ex-
pectation. Whether or not we meet this impressive challenge in the
years ahead depends, to a very considerable extent, on how we prepare
oncoming generations of health professionals. It will also depend on
our ability to overcome sensitivities that obstruct achievement.

Robert Ardrey, in Territorial Imperative and African genesis, elo-
quently demonstrates that winning and protecting a given territory is
among the fundamental drives of animals from the warbler to the wart-
hog, including man's next-of-kin among the primates. He suggests that
this animal heritage may explain a good deal of human behavior as well.

I am inclined to agree with him, having observed the phenomenon
in university faculty meetings and more recently in the councils of
government. It takes a relatively short leap of the imagination to see
the territorial imperative at work in the formation or nonformation of
functional health teams. Each profession is all for teamwork as long
as it does not involve surrender of a hard-won "turf."

But in the health field there remains a great expanse of territory,
in terms of work to be done, that is as yet unclaimed and undefended.
It seems to me that the secret of really successful collaboration among
the health disciplines may lie in exploring these undeveloped areas and
in identifying those professions peculiarly qualified to develop them.
The territorial imperative as it applies to professional education and
practice constitutes a formidable obstacle. However. I think we can
handle it; but, to do so, we shall need to support wisdom over pro-
tective instinct, which is not the usual human modus_ operandi.

To be accepted fully by other health professionals, the community
pharmacist must begin by accepting his owr image as professional. If I
may venture to say so, his role in the health care system has until
now, been too passive. What is required by our Nation's health needs
is active participation by pharmacists in the delivery of health care.

I recognize that some of the functions I am suggesting are, in
fact, being performed by some pharmacists, some of the time. But I
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feel that we should ask whether as a national policy the role is emerg-
ing fast enough -- particularly in drug utilization review and control.

The misutilization of prescribed drags, which results in a nation-
al waste at the multi-billion dollar level, must be recognized as a
major public health problem. In existing programs of utilization re-
view, the work of professionals is usually reviewed by other profes-
sionals in the same field. Neither physicians nor pharmacists are
prepared for a review process that extends to drug utilization and
that involves the pharmacist in a review and control function of pre-
scription activities or the reverse in pharmacy practices. From both
sides, there is need to stimulate interdisciplinary contacts and under-
standing, so that the health care system can deal with the totality of
the basic problems of drug utilization control.

Pharmacy organizations need to develop the concept of responsibility
in drug utilization review as a component part of medical review. Due
to past experience, individual pharmacists will often not participate
without the support and, perhaps, the prodding of pharmacy organizations,
which ought to seek out the members who are most competent to serve. A
primary objective should be to make drug utilization control an inte-
grated component of the health care delivery system.

Every neighborhood pharmacist can contribute to the control func-
tion by routinely checking prescriptions, by calling the physician as
necessary, and by broadening his knowledge of the biological effects of
drugs and drug-related patent problems. Pharmacists who maintain patient
drug profile histories should be recognized and commended.

To become fully worthy of its professional ideals, I believe that
pharmacy will need to accept and strive for the idea of evaluation of
its own work. Wouldn't it be a great advance if pharmacy as a profes-
sion worked to set up quality standards to meet today's health care
needs? There would be no more convincing demonstration of the fact
that, so far as pharmacy is concerned, the patient comes first.

And to the extent that the patient's well-being becomes the social
reason for the existence of the neighborhood pharmacy and the ultimate
measure of its performance, the pharmacist will protect and enhance
both his professional and his commercial status.

I fully recognize that not all of the elements I have mentioned
can be implemented in practice by all community pharmacists. But I
suggest that nearly all community pharmacists can and should broaden
their role in the health care system. There is considerable urgency
for doing so.

The health care system in this country is in ferment as never be-
fore. Although many Americans receive care equal to the best found any-
where in the world, millions of others -- particularly the urban and
rural poor -- are provided care on a haphazard, emergency basis. Com-
prehensive care of good quality is, in fact, hard to come by, although
most of the population now regards it as a fundamental right.

As the things that people expect from the health care system
broaden and crystallize, their expectations increase the pressure on
both health care providers and health care administrators to institute
changes in the health care delivery system. At no time in our history,
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has the pace of change and transformation been so rapid.

What about the supply of pharmacists? Do we have enough trained
manpower? Unlike physicians and nurses, pharmacists are not conspicu-
+=sly in short supply, at least for the time being. Although less
serious than in other health professions, the current problem is mai-
distribution. It would seem feasible to me that local organizations
of pharmacists could assume responsibility for the provision of phar-
maceutical services in small communities and small hospitals where
they are not available. Where only one pharmacy serves a large area,
it might begin experimenting with outreach stations. Here, again, it
could well be the professional organization that initiates the survey
and determines the need.

All of the health professions in the United States today are chal-
lenged by their own excellence. What we have done for some of the people
we serve is the measure of expectation of all who seek service. To meet
that expectation, every profession needs to stretch itself and to find
new ways of exploiting its unique contribution to health.

More than that, each profession needs to submerge its territorial
drive in a common quest. And together we need to reach out to include
the patient, not as the object but as the active subject of health care.

I have expressed the creed that the patient comes first. The
health practitioner who lives by it will not only serve the community
well, but will survive and prosper.
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PHARMACY AND THE COITTJTER

Ralph Engel
Director, National Pharmacy Insurance Council

The profession of pharmacy is
witnessing evolutionary changes
which will undoubtedly affect its
traditional practice.

Third-party drug programs
have created a mountain of paper-
work. If we are to avoid changing
the pharmacist from a health pro-
fessional to a bookkeeper, we must
consider affecting a uniform,
streamlined procedure utilizing a
national drug information network
to cope with this new challenge.

Baci___CgrPnd

Prior to the early part of the 1960's, pharmacy involvement in
third-party programs was restricted to either vendor payment programs
under state public assistance laws or to completing information on
forms provided hy private insurance carriers to insured persons cov-
ered under major medical insurance which happened to include prescribed
drugs. Until recently, drug insurance has been hampered because of
various economic, administrative, legal and theoretical constraints.
But despite this, drug insurance for out-patients today seems to be a
growing force on the health care scene.

Virtually all wage negotiations contain health care demands, and
the majority contain demands for out-patient prescription drug coverage.
In 1970, nearly ten percent (10%) of the approximately 1.5 billion
prescriptions dispensed in the United States were covered by a prepaid
health care program. We estimate that by 1975, some fifty to sixty
percent (50-60%) of a projected 2.5 billion prescriptions dispensed
will be covered by the combined enrollments under private and public
insurance plans. Moreover, when and if National Health Insurance is
enacted, this figure could jump to as much as ninety-five percent (95%)
-- a fantastic growth in the number of prescriptions, but an even more
fantastic growth in third-party payment. On top of all this, no large
increase in the number of pharmacies is foreseen. Thus each pharmacy
will be called upon to dispense more prescriptions.

When pharmacists were dispensing by what is today's standards
a relatively small number of prescriptions, an insignificant propor-
tion were paid by either public assistance programs or commercial
insurance companies. The neeesSity of finding a faster means of
obtaining and transmitting desired information was not considered a
problem. The proliferation, not only in the number of prescriptions
being dispensed, but also in the number of prepayment or insurance
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programs designed to cover the co8t of prescribed medication, has

now necessitated a closer examination of the problems.

Problems

Most pharmacists are concerned over the increased amount of cler-

ical and record-keeping procedures required under prepayment programs

as well as those necessary to provide good professional care. They

fully recognize that the maintenance of good patient records is crit-

ical to an integral and desirable professional pharmaceutical service

but that it is becoming an increased burden both financially and

physically.

A number of programs place the responsibility for determining the
patient's eligibility to receive medication upon the pharmacist. Some

think they are aiding the pharmacist in making his decision regarding
eligibility by providing a multiplicity of color coded cards, each
signifying various types of coverage, or a "hot list" noting the inel-

igibles. In reality, they are making increased demands on the pharma-

cist's time.

Private insurance carriers are, in many cases, providing the

insured with a plastic identification card indicating the insured's

name, a unique identification number, the expiration date of the insur-

ance contract, and quite frequently, the type of plan as well as the

number of dependents covered. Here, too, valuable time is lost as the
pharmacist must interpret the various cards. Further, the private

plans utilizing the plastic identification card necessitate the phar-

macy's investment in either the purchase or rental of a number of
hand-operated imprinters, which are not interchangeable. While this

procedure eliminates a portion of the necessary handwriting, it is

not able to reduce the ever-increasing work load of hand preparing
numerous insurance claim forms by the pharmacist.

Each of the carriers utilizes its own claim form, creating a

horrendous problem in itself. There are pharmacies in this country
which literally have anywhere from sixteen to twenty different forms

and the pharmacist spends more time sorting and preparing forms than

he does in actual practice. Several carriers are utilizing the
services of third-party administrative agencies formed for the specific

purpose of processing prescription benefit claims. These companies

have their own systems; there we have the superimposition of one

system upon another.

Progress to Date

In an effort to relieve some of the current problems facing the

pharmacist today, NPIC, through its Administrative Processes Committee,

has outlined procedures necessary to expedite identification of eligible

recipients of drugs as well as those steps necessary to alleviate the
problems of processing the multiplicity of claim forms. It recommends

that program subscribers identify themselves by a plastic card supplied

to them by the insurance carrier or third-party administrator. The
information required on the plastic identification card should have a

uniform format.

Pharmacy has designed a claim form which has universal appli-

cation today. It is const ucted to adapt to any method of adminis-
-.



tration, from hand-sorting to sophisticated electronic data processing,
including optical scanning. It was developed for both the service
benefit program as well as the indemnity type of program.

The Administrative Processes Committee also recommended that a
pharmacy identification code be developed and noted that it should be
adaptable to all areas of identification pertaining to pharmacy and
should be available to complement the Pharmacy Claim Form. At this
time, the code does, in fact, exist and most pharmacies have been so
notified.

The significance of both the "Pharmacy Identification C e" and
"Pharmacy Claim Form" is far-reaching. When utilized by all third-
party carriers and administrators, it will help reduce the cost of
administration and equipment and speed up payment to the pharmacist.
Also claim identification and adjustment will be greatly simplified.

It was conceded at the beginning of our efforts that a paper
system was not the ultimate answer to our problem but rather a step
toward the more sophisticated EDP systems. When we first began this
project, the Administrative Processes Committee compiled nearly forty
(40) distinct items appearing on a multitude of forms. Since that
time, several obvious changes have occurred which have enabled us to
reach the point where we feel that the Pharmacy Claim Form contains
all data elements necessary for any drug program. The problem is to
transpose these elements to a suitable computer terminal operation.

The application of EDP to the processing of patient pharmaceutical
data is of prime concern to the entire pharmacy profession and its
individual practitioners. Such a system could produce meaningful
reductions in the repetitive and excessive forms-handlings, and pre-
scription labeling procedures associated with the traditional prepara-
tion and processing of prescription orders, and the resulting record-
keeping responsibilities.

Since the daily demands and duties associated with pharmacy prac-
tice occupy important time and resources, it is logical that the phar-
macist would welcome a means to relieve himself of these pressures
and to assist in determining methods of record-keeping to expand his
knowledge of the patients he serves as well as his pharmacy practice.
A direct result will be a more patient-oriented practitioner.

Advantazes

As I mentioned earlier, prescription volume is constantly growing
with an estimated 2.5 billion prescriptions to be dispensed by 1975.
Electronic terminals installed in pharmacies for direct transmission
of data to high speed computers hold promise of providing an economical
and feasible mechanism for processing the great volume of claims which
are expected. As a matter of fact, it has been stated that any size-
able drug program would be severely retarded without such equipment.

At this point, let's examine some of the advantages of an EDP
system as it pertains to the practice of pharmacy. They are not
necessaril, o the order of importance, but are the ones most fre-
quently referred to and discussed.



1. Reimbursement deia-s could be si:nificantl reduced. The

speed of transmission for each claim would be reduced considerably

and can be processed by computer, thus avoiding the delay of manual

manipulation.

2. M- iad of a r :k will be eliminated. The need for claim

forms can be av ided in most cases. We do recognize, however, that

some pharmacies will require paper as a back-up system.

3. The cos
Contemporary claim proc ssing costs under currently operating drug

programs range anywhere from approximately twenty cents (20e) to

around two dollars and fifty cents ($2.50) per claim. The average

cost is over one dollar. The use of an EDP system could possibly

reduce this cost by nearly seventy-five percent (75%).

cessin- hird- art laims should be :educed.

4. Patient profile records are main:.sined. Good patient care

demands good record keeping, and only witi computer technology can the

pharmacist hope to capture, correlate and store information to make it

available for proper retrieval and review.

5. Dru interaction and com.atibilitv can be monitored This

information can be stored in the computer and retrieved quickly for

review. It is important to recognize that the patient profile records

should contain non-legend drugs being used as well as prescription

items. This is particularly .olportant from the standpoint of drug

interaction and drug compatibjity.

6.
be instanteou I established. Several

programs require that eligibiity be established before the fact. With

on-line equipment, the burden Jf ,,:stablishing the same is placed back

where it belongs and not on tha plarmaeist.

7. T_Lnvai t..1 maintained by the_com uter. Inven-

tory data could be transmitted o the supplier of choice (wholesaler

or manufacturer) to automatically reorder stock within given parameters.

With this system, the method
of replenishing stock at the pharmacy

level would be optimized.

8. Accounts receivable. The pharmacist may, through the same

equipment, operate his charge system, and have his billing done

through the computer. Many are doing this today.

Information Required

What information would be sought in order to obtain the advantages

of an electronic data system? The following data elements are certainly

relevant and "quite by coincidence" come from the Pharmacy Claim Form.

1. Pharmacy identification,
2. Patient identification,
3. Dependent identification,
4. Pharmaceutical product or health-related item prescribed,

5. Insurance carrier identification,
6. Prescription number,
7. Refill data,
8. Physician identification,
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S. Amount cf charge,
10. Quantity dispensed,
11. Number of days of medication supplied, and
12. Date of dispensing.

Once these elements are massaged and made a part of the entire picture,
other benefits can be obtained from the use of automation. Such things
as utilization review can be carried out using the data just enumerated.
This professional function holds great promise for both improving the
quality of patient care as well as controlling its cost. Control of
drug abuse can be initiated by the examination of patient, dispenser
and prescriber records. Also the diversion of dangerous drugs can be
monitored to a degree.

Concerns

We have reviewed some of the positive points with respect to the
automation of the pharmacy, but there are some concerns, or disadvan-
tages, if you prefer. The first consideration in automating the phar-
macy is the pharmacist himself.

The introduction of EDP equipment must not require unreasonable
procedure changes nor increase his work load, when, in fact, the pur-
pose is to make the job easier. We don't want the cure to be worse
than the disease.

Another great concern is who is going to pay for this new equip-
ment. Pharmacists are not going to bear the cost, nor should they
have to. To get widespread acceptance, there will have to be a cost
sharing procedure. If a wholesaler or manufacturer obtains drug inven-
tory data on an aggregated basis, they could not only supply the pro-
ducts needed, but could establish their own levels of inventory. The
manufacturers could also obtain sales data on a given product, all of
which indicates that they should share in the cost. If government
obtains statistical information, it should indeed pay itS share. In
the case of private carriers, if information is sought for actuarial
purposes, then a share of the cost must be borne by them, and so forth.

Who is going to maintain the equipment, once it is installed?
All of us are aware that a machine, however sophisticated, has its
down time. Will it require special techniques to operate the terminal
device, thus requiring special personnel? Also, space requirements
are of concern. The equipment cannot be so large as to be out of
proportion with the pharmacy department. We cannot ask the pharmacist
to redesign his environment to meet the requirements of a device.

Versatility in programming is important. Also, there is a con-
cern or fear on the part of the pharmacist that his confidential rela-
tionship with the patient may be lost. Along these lines, there is
also the feeling that such a device in the pharmacy could well be an
invasion of privacy, since over thescourse of time, all of his busi-
ness data will be disclosed. Swinging the pendulum the other way,
several pharmacists have even voiced the question: will an adequate
deVice be ready in time to alleviate the anticipated burden?

And last, but certainly not least is what is referred to of
late as the "Black Box Syndrome." This syndrome is characterized by
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hot flashes, sweating palms, loud grunts, and doubting looks. Seriously
what I am trying to indicate is the fact that many pharmacists, as well
as the general public, tend t lack confidence in computers. Their
concern is that once they would transmit a claim, the question would
arise: will it get through and will I be reimbursed? To date, they
have had a piece of paper to submit, concrete evidence of a claim due.

In outlining the concerns pharmacists have, I believe we may have
set out the criteria essential for a suitable electronic terminal.
such a device should be capable of either serving as a self-coUtained
unit or be capable of direct on-line communications with remotely
located computer facilities. It must be economical to operate, easy
to use, provide immediate patient validation if required, occupy a
minimum of space, be flexible and require, at the most, minor modi-
fications in the current professional procedure for dispensing pre-
scribed medication.

The arguments for and against such a system will probably go on
for awhile and no doubt other advantages, and disadvantages will be
brought out at this conference, but the application of computer tech-
nology to pharmaceutical practice does present a challenge, one that
will have far-reaching implications.



A MANUFACTURER'S VIEWPOINT

Thomas M. Collins
Vice President, Smith, Kline and French Laboratories

Years ago, I was given the
assignment in my company to look
into the likelihood of out-of-
hospital drug coverage for the
over-65 and the effects it would
have on SK&F's markets and methods
of doing business. As the most
frequently requested extension of
Medicare, drug coverage seemed to
be a certainty from a political
point of view. And it was clearly
in out best interest to see how
drugs would he covered from a
public health, as well as an indus-
try and government, point of view.

In the intervening years, we
have been through some interesting
struggles among industry, pharmacy and Congress over how drugs should
be covered -- not only for our senior citizens, but for all those
covered by other types of third party payment programs. So, whether
you now take the viewpoint that one billion or two billion prescrip-
tion bills will be paid for by the federal government shortly, the
following seems completely clear. To process so many prescription
claims at a small unit cost will require one of the most sophisti-
cated computer-based.information systems anyone in the health care
business has ever envisioned.

Let's assume that out-patient drugs for the over-65 will be a
reality by the late 1970's. This means the government, directly or
indirectly, will be paying for approximately 45% of the pharmaceuti-
cal products produced by U.S. drug manufacturers= The pressure on
Congress and the government to provide out-of-hospital drugs have
been evident since the implementation of the Medicare legislation in
1966. We have had study groups all the way from the HEW Task Force
on Prescription Drugs to the recent Flemming Commission report pre-
pared for the Nixon Administration. (This Commission calls for 1974
coverage for the twenty million over-65 who consumed 25% of the indus-
try output,) We should be thankful that with each of these reports,
including the fine pull-together of Professor Dunlop and his committee
in 1969, we have seen a more rational approach to drug coverage than
those proposed in the late 1960's by several labor unions and, more
importantly, in Congressional proposals (e.g., the Long and Montoya
Bills) , that sought to establish all types of restrictions such as
rigid formulary controls, annual deductibles and individual patient
submission of claims.
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While we say the government will be purchasing approximately 45%
of the pharmaceutical products by the late 1970's, we must remember
this could easily be a minimum figure. It certainly is a deceiving
figure when we include the gamut of private third party pay programs
chat will undoubtedly adopt the same administrative procedures and
controls that government programs will use. While most observers
feel a major national health insurance system will be one of evolution
rather than revolution, we can't overlook the prospect that political
pressures may shift drug coverage of these private programs into the

government sector as national health insurance plans emerge. So, let's
say that the span of government purchases of pharmaceutical products
may range from 45% up to coverage of almost total industry output.
That should shake you, whether you are a conservative or a liberai.

I still hear many of my friends in pharmacy and in the industry
discussing whether or not drugs should be covered under third party
payment programs. We all know these programs will definitely change
drug -are systems and changing the status quo isn't usually a popular
idea. Yet the value of debating whether drug coverage on a pre-pay-
ment basis is coming appears to me to make little sense. For despite
the soundness of arguments pointing out gigantic bills, administrative
burdens that outweigh cost savings to the patient, ett., I am convinced
that political and social pressures will make extensive drug coverage
a reality shortly. Correspondingly, a national drug information net-
work to gather data to handle payment of claims is not only desirable,
but is absolutely essential, to avoid an administrative morass that
could put pharmacy's and the industry's public image in further jeop-
ardy. So, let us get more directly to the point by skipping from the
academic question of need to the functions or implications of a nation-
al drug information system. First, some assumptions.

1. By the late 1970's we will have a computer network based on
terminals transmitting from the nation's major pharmacies,
with large government-funded regional centers processing
prescription claims.

2. Pharmacy terminals will do more than just process bills. For
example, these terminals will permit data transmission of in-
formation on virtually all aspects of the pharmacy business.

3. The network will provide two-way communication between third
party payers, drug wholesalers, industry market researchers,
etc. and will substantially change the marketing activities
of the drug industry.

4. Computerization of inventories will substantially increase
the efficiency of stocking, not only of pharmaceutical pro-
ducts but all health-related items carried in our nation's
major pharmacies.

5. The biggest single beneficiary from the development of this
complex system will be the general public -- if we avoid
blundering into so-called cost saving systems that jeopardize
the quality of pharmaceuticals and the range of services pro-
vided by the pharmacist.

6. Computerization will provide a means to better control drug
utilization including patient drug profiles, data on drug
compatibilities, and emergencies. Further, this computer
system will be of significant value in certain aspects of
determining what drug should be prescribed.



You will note that In my assumptions that I used several qualify-
ing clauses. I believe I would be doing the drug care system of this
country a great disservice if I did not; for I have even heard some of
the people in this room advocating the use of restrictive national for-
mularies, uniform professional fee payments and other so-called cost-
cutting devices. I feel such devices would adversely affect the prac-
tice of pharmacy, produce a national network of drug information that
would be utterly chaotic and provide poor patient care. You may think
these are self-serving comments, but it's crucial that their implica-
tions be considered.

However, proceeding on the basis that national drug pre-payment
programs will develop in an orderly and intelligent fashion, let me
speak further on the probable implications of a drug information net-
work based on a sophisticated national computer system.

For the next few moments I'm going to ask you to wear the hat of
a drug company Marketing Vice President, as he considers the various
opportunities and problems that could result. Upon examination of the
potential size of the network required, you might conclude that many
of the service organizations now used by your Marketing Research Opera-
tions will go out of business. If the government were able to quickly
give data to pharmaceutical companies, on their own computer consoles,
taken from the nation's pharmacies and stored centrally, I could see
our friends at Lea Associates, Gosselin and Company, Cambridge Computer
Corporation, IMS-DKK, etc. looking twice to make sure that "big brother
wasn't taking over." However, if we can learn from the lessons of other
countries, I think it fair to say that rather than be threatened by such
a network, if the existing service organizations have adequate access
to the government data, they can provide the pharmaceutical industry
with even more complete and extensive Information than before.

You will want your Marketing Research Director to answer the ques-
tion of how much information the Federal Government will make available
to you or to the service organizations you contract with for data on
drug store purchases and prescription audits. The availability of this
data to the industry and to the service organizations is a major ques-
tion that must be answered. Can this information be easily and readi-
ly retrieved from a high-volume, nation-wide computer system? Can it
be retrieved and massaged (as the marketing researcher would put it) in
an efficient and economic manner? Will it be timely, or, as with some
government reports, will we have to wait months and even years for the
information? And you, as the Marketing Vice President, had better be
prepared to not settle for outdated data that won't measure what is
certain to be a consistently changing drug usage pattern as drug pro-
grams expand.

After you have sent your Marketing Research Director on a feasi-
bility study, you can then ask your Sales Manager what effect this
whole effort is going to have on detailing and promotion, to both the
physician and the pharmacist. Perhaps you should contact your Systems
Analyst to find out how many seconds or minutes the pharmacist will
have free from the computer terminal and filling prescriptions to see
your detailman. He is sure to tell you that, despite the efficiency
of the national drug information network, there is no way the pharma-
cist can really handle his increased workload, his patient profiles,
his inventory situations, his paperwork, his patient consultation duties,
etc., unless he has a specially trained assistant who can help perform
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these functions. After the Sales Manager has determined that the
phaimacist is going to be a pretty busy man, he had better be prepared
to make his detailman's calls more concise and more effective, both on
prescription and OTC products. He will also suggest that you call your
counterpart in the proprietary end of the business to tell him what
you've learned. You then will probably agree that it will be much more
difficult to sell proprietary products and front-of-the-store merchan-
dise directly to the owners versus a ''manager of the front of the
store." With the concurrence of the Marketing Research Director, I am
sure there will be agreement that there will be more self-service items
in the pharmacy than ever before. Someone will then quickly point out
that this conflicts with the concept of third class of drugs and con-
sumer education in the pharmacy -- covering everything from cosmetics
to cold products.

As you look at your Product Manrlement organization, you will want
your managers to project what products will be most affected by a na-
tional network that is sure to place greater focus on competitive prices,
duplicative products in therapeutic categories and, with the treatment
of additional millions of people, what new market areas might develop.
In defining some of these opportunities, you would have to translate
market projections, in terms of increased utilization and new markets,
into dollars and cents figures. These figures would help to direct
specific research and development programs which could have additional
pay-off, as related to those that will be the major chemotherapy break-
throughs in the next decade. The data base will provide the needed
marketing research data to give you substantial inputs as you make s e

crucial product and research and development decisions. For example,
never before will you have accumulated so much data on drugs being used
for specific indications that have passed peer review, utilization con-
trols and prescription pricing reviews.

Next, you will have to ask your Distribution Director what changes
the computer information network will have on product stocking and order-
ing. Will the wholesalers, as some predict and I personally believe, be
able to automate inventory ordering systems to such a degree that auto-
matic stocking on a local basis will make more sense Ulan buying phar-
maceuticals directly from numerous manufacturers? You'll have to check
into the te6ultant effects of more efficient buying and ordering as
both wholesaler and retailer stocks are lowered. In many cases this
will he a one-time manufacturer loss; in others it may have a dramatic
effect on both wholesaler and retailer stocking of established and new
products. If we are involved in a huge computer terminal system, how
will your distribution capabilities match up with the pharmacists' com-
puter terminal system? What cost will you be absorbing for this infor-
mation whether you are a direct or indirect selling manufacturer?

In the beginning of my speech, I asked you to ignore whether or
not we're going to have increased drug coverage under government and
private third party payment programs. I did so because I wanted to
focus my talk on the value and challenges of a national drug informa-
tion network, from a manufacturer's standpoint. While I'm convinced
that drug coverage for the over-65, and perhaps for a much larger seg-
ment of the population under a national health insurance system, will
become a reality, the questions of when and to what extent will con-
tinue to be debated throughout the coming year.

As I've said today, I believe the private service organizations
have a stake and an opportunity in any national drug information
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network. Their challenge is to provide more useful information to the
manufacturers, the providers and the government; and it's a consider-
able one. Today's services will not satisfy tomorrow's needs.

Our own concerns, as we anticipate expanded drug insurance pro-
grams, and the attendant national drug information network, tempt us
to worry only about our own problems. We've played that loner's game
before, on other, less vital, issues -- and we all know what it has
cost us. So let's not go that route again. The fact that we are here
today proves that we have a common interest. Let's make sure in our
future dealings that we realize we have a common goal first class
health care for all the public.



A THIRD PARTY POINT OF VIEW

William H. Finigan
Vice President, PAID Prescriptions

There seems to be little
doubt that third party prescrip-
tion plans will be a way of life
for the practicing pharmacists.
A common prediction nowadays is
that by 1975 at least 75% of all
prescriptions filled will be paid
through a third party mechanism.
The extent to which each pharmacy
is now involved with the third
party systems can vary considerably
and is subject to immediate change.
In October of 1969 when the United
Auto Workers program became effec-
tive, many pharmacies were found
with a high percentage of their
business in the third party area
that was formerly cash business.

As these programs develop there can be two different directions
in reference to who actually receives the payment -- the patient or
the pharmacist. The patient reimbursement types have been tried
but are now being abandoned in favor of the service programs or some-
times called the pharmacy-vendor or pharmacy-reimbursement programs.
The patient reimbursement programs are costly and cumbersome to admin-
ister Also the patient was faced with the problem of having to pay
for the drugs, and most often at a time when he could least afford them.
If the patient did not have the claim forms or lost his receipts, he
might never get his money back. It is not difficult to see why these
types of plans are not popular with the patients.

The patients are demanding the service benefits programs -- one
where they can enter a pharmacy and receive the drugs that their
doctor has prescribed and receive this by the presentation of an iden-
tification card. Along with the predictions being made of the high
percentage of third party claims for prescriptions by 1975, we also
hear comments that most of the claims will be required to be filled
and processed through the pharmacy service programs.

As administrators of these service benefit programs, our customers
will be primarily governmental agencies, insurance companies and trust
funds. These are our customers because it is their funds that we pay
to the pharmacies for the services that are provided. This put us as
a fourth party in the third party payment system. As such we must be
aware of the needs of.all three parties with which we are involved.

Patient and_Funding Agency Needs

As the patient is the center of attention let us briefly look at
his needs. The patient must be informed of the benefits of the plan -
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this includes knowing the types of drugs that he is entitled and also
those which ha must pay for himself. He must know where he can go for
service. This should be the pharmacy of his choice, provided of course
that his pharmacist wishes to participate. Lastly, he must have some
method of identifying himself so that the pharmacist can accept with
reasonable assurance that the patient is eligible.

Those agencies that control the finances also have needs, whether
it be a governmental agency, an insurance company, or other. Their
primary concern is that the patient's needs will be met. These agencies
often have staff or outside consultants to assist and advise in the
development of a benefit package. Often times they rely on the drug
program administrator for guidance in this area. A funding agency is
also in the position of imposing restrictions, allowing for special
considerations, or otherwise allowing the administrator an amount of
professional leeway.

Of primary importance to this funding agency is an administrative
system that will protect the financial integrity of the program. That
is, the agency must have not only the reports to show where the funds
are being spent, but also it must be provided with analytical reports
to reveal the developing trends. It is only logical that this type of
report should be furnished by the program administrator that is
collecting the data,

Pharmacist Needs

The last party to the transaction, the pharmaci t, also has needs
and this is where I see some of the greatest changes taking place. I

realize that the needs of the pharmacy owner and the pharmacist some-
times are not the same, but for purposes here I will try not to dif-
ferentiate.

One area that no doubt will receive much attention is that of
compensation. My personal belief is that one of the greatest needs
for pharmacy today is a text entitled, "Cost Allocation and Accounting
Principles for Retail Pharmacy." Traditionally pharmacists have kept
the cost records that satisfy their requirements for their buSiness.
These records may or may not have been kept in such a manner to prop-
erly reflect the allocated costs of the various departments of the
store. The pharmacist must have a simple, accurate method of com-
paring his costs for Troviding professional services as well as for
the cost of goods to satisfy himself that what is being offered will
meet his reimbursement requirements of doing business. Certainly
these programs cannot succeed if the compensation levels are not fair
to both the funding agency and the pharmacist.

Second in hmportance only to the level of compensation is the
promptness of paymeat for claims submitted. The drug program admin-
istrator must take the bulk of the responsibility in this area. The
pharmacist also has a duty to submit the claims on a timely basis,
with accurate and complete data entries.

One method of increasing the pharmacist's compensation is to
increase his productivity, by relieving him of the clerical respon-
sibility which seems to have fallen on his shoulders in completing a
claim form. I assume one of the purposes of this conference is to
take a long look at data recording, how it is recorded, what is



recorded and who does the recording. These all revolve around each
other and the future is holding many exciting promises. Right now
the typewriter and the ball point pen command the spotlight. One of
the present problems is the inaccuracy of the data that is sometimes
recorded. The use of the plastic card and the imprinter have done
much to provide accurate patient and pharmacy data, but humans do
make errors in the other fields of information that must be recorded
on each claim.

The ultimate in sophistication is a computer-linked device in
the pharmacy, and possibly in each physician's office, nursing home,
hospital, etc. Such devices are now available and a major unresolved
question is whether the costs of having such a device "on-line" to a
computer will be justified by the benefits derived. An on-line
system will be tremendously expensive, but if the costs are split
among many agencies the share for any one might be manageable. There
are areas to be explored in such a system that are not related to
the costs, such as protective devices to insure the confidentiality
of data, and the legal responsibility that may arise for the commission
or omission of an act that comes as a result of having access to data
banks that would be an integral part of an on-line system. I cannot
oven begin to scratch the surface hopefully, this is the objec-
tive of the conference, to examine all aspects of such a system.

Just a reminder --- Regardless of the sophistication of any
device there must alwayshe a paper back-up system that will allow
the continuation of the provision of pharmaceutical service when the
device or the computer is down.

Utilization Review

The last area that I would like to go over briefly is what is
done with the data that is collected to effect better patient care -
that is utilization review. An area where we shall see significant
advances in the near future due to the influence of third party drug
programs is in utilization review that is: peer review - pharmacist
participation in the promotion of rational drug therapy. As Marcel
Laventurier has stated, "We are expected not only to preserve the
health, hut also to conserve the wealth of the community by adhering
to standards which will be of benefit to the total community

Time does not permit a lengthy discussion of peer review. How-
ever, I would like to make a few comments regarding an active peer
review committee that is sponsored by PAID in the San Jauquin area
for a Title XIX Drug Program. The basic philosophy under which the
group operates is as follows:

A selected group of local practicing health professionals reviews
patterns of drug utilization in a program in which they participate.
They establish parameters of current practices based on computer
reports, determine variances from accepted local standards which
should be researched and from this study prepare guidelines of proper
drug utilization. By a constant process of review and study, the
Committee assumes as its prime objective the achievement of high
standards of patient care through the promotion of rational drug
therapy. Rational drug therapy was considered by the HEW Task Force
on Prescription Drugs to mean, ". . prescribing the right drug for
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the right patient, at the right time, in the right amount and with
due consideration of the relative costs."

The committee has found that there are seven characteristics of
a viable Drug Utilization Review process. They feel that the absence
of any single one of these seven would jeopardize the process:

1. Local Control
2. Peer Activity
3. Multidisciplinary
A. Scheduled Activity
5. Power to Act
6. Education
7. Legal status and immunity.

Rational Drug Therapy involves the physician, the patient, and
the pharmacist. At one of our data centers we do not have a Drug Uti-
lization Review Committee formed as yet. This is a new operation and
time has not permitted activity in this area. However, this does not
mean that we do not have cases for a review committee to study.

For example, we had a patient who went to three pharmacies and
within a period of twenty-three days received the following drugs:

Robaxin
Equagesic
Formatrix
Mepergan

(Tablets in quantity to last 5 months.)

If the patient had taken all of the drugs that she had obtained
within this short time span, then she most assuredly has over-medicated
and if she was not taking them, she has unnecessarily spent quite a
sum of the funding agency's money.

Another illustration might be the following: The average ingre-
dient cost for all prescriptions filled under a particular program is
about $2.60 One particular pharmacy has submitted nearly one hundred
prescriptions with an average ingredient cost of over $13.00= Needless
to say, reimbursement is being withheld as a preliminary investigation
has indicated a severe case of hanky-panky.

I pointed out these particular cases because as a third-party
drug program administrator I feel we must have a mechanism involving
practicing professionals that can review and act on the facts that
are produced as a result of computer analysis of the claim data.
Under all health care programs there must be a concerted effort to
preserve the health and conserve the wealth.
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THE PATIENT-CARE VIEWPOINT

Emmanuel Mesel, M.D.
University of Alabama

As the representative of the
patient in this colloquium, I
would like to begin by quoting the
first paragraph of Richard Burack's
introduction to his new handbook
of prescription drugs.

'A highly respected medical
educator (F.W. Peabody) once
wrote, 'The secret of the care of
the patient is in caring for the
patient.' Two or three generations
of Americsu physicians, most with-
out ever having known him, have
been deeply influenced by his
words. We physicians are proud of
the quality of scientific medicine
in the United States, but many of
us recognize that all is not well
in our medical-care system. One gravely disturbing problem concerns
the quality of prescription writing. Some of us, because we care for
patients, are unwilling to sidestep this issue, which is 'controversial'
because it involves large sums of money and corporate profits

The central issue as I Jee it in our consideration of "the needs
for and probable functions of a national drug information systeM4 iS
the Auality of the information we make available about drugs so that
rational prescription becomes a possibility. I recently served as a
consultant to the director of the Alabama Title XIX (Medicaid) program
as a member of a committee charged with making of recommendations for
limiting benefits under the drug program. If you are familiar with
the NAS-NRC reports on drug efficacy, you will not be surprised that
we were repeatedly frustrated in our efforts to find unequivocal
evidence for the efficacy of many products, and in the final analysis
had to use cost as the basis of some of our decisions. I will have
more to say later about how we set priorities for possible deletions
from the drug program.

Sources of Difficulties

What I would like to do now is to examine the sources of the
difficulties that confront us in seeking accurate information about
drugs when we write prescriptions. If the sources of difficulty are
not corrected, then no amount of computer technology, artful distri-
bution systems, new manufacturing processes, skillful administration,
or utilization review programs will compensate for this lack. We
might just as well pack up now, send our computers back to IBM, and
go about our business as usual.
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Why is it so hard to come by good solid information on efficacy?
In simplistic terms, physicians by training have never learned to
acquire and to insist on the hard information needed to make the
binary decision to prescribe or not to prescribe.

MEDICAL PHARMACOLOGY

An integrated course of lectures, laboratory exercises, and
conferences designed to present the fundamental aspects of
the actions of drugs. Emphasis is placed on therapeutic
agents, the rationale of their use and their toxic effects.
Prescription writing and toxicology are included in the
course.

Source: UAB BULLETIN 1970-1971
(Slide 1)

This is the course description of Medical Pharmacology at the
University of Alabama, Birmingham (U.A.B.). If you study it criti-
cally, you will find that nowhere is there a reference to involvement
of the student in an actual, real-life clinical drug efficacy study.
Some of the blame for our present difficulties must therefore go to
our centers of medical education. How is a medical student, and
subsequently an intern or resident or practitioner ever going to
learn how difficult it is te judge the efficacy of such drugs as
analgesics and psychoactive pharmaceuticals unless he learns from
personal experience in an on-going program of clinical drug
evaluation? Unless he learns these techniques early in his training
he is unlikely to apply them to his own clinical practice. Reading
about double-blind studies and then evaluating the effect of drugs on
a half-dozen patients makes about as much sense as reading about
open-heart surgery and then attempting the procedure without careful
supervision and long years of learning experience. Too often what
passes for clinical therapeutics is the uncritical adoption of the
opinions of the local "authorit)P- whether that person is the next
in the pecking order or a professor of medicine. The blame for
what we observe in actual practice must also be shared by the drug
industry. Taking advantage of the physician's lack of preparation
in critically evaluating drugs, the manufacturer bombards him with
a continuous barrage of unbalanced and frequently misleading
information and reinforces his belief that he himself can evaluate
drugs on his own patients through the medium of the detailman
Having once relied on an authority-figure for basic therapeuti
information, the physician is all the more ready to transfer to the
detailman his need for another authority when he goes into practice.

TOP 10 DRUGS - 1970

1 DARVON COMPOUND 65
2 INDOCIN
3 LANOXIN
4 SER-AP-ES
5 ORINASE

6 ANTIVERT
7 PAVABID
8 LIBRIUM
9 VALIUM
10 PHENOBARBITAL

(Slide 2)
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Above is a list of the ten top drugs in the Alabama Medicaid
Program in 1970 I'm sure that the list is no surprise to industrial
representatives, to government and insurance administrators, and to
most educators in pharmacy or medicine. What surprised us most was
that Indocin was the second ranked drug; not only by units dispensed
but by cost as well. Considering the fact that it is not the first
line of defense against the limited number of conditions for which
it is indicated i.e., rheumatoid arthritis, gout, and osteoarthritis
of the hip, I can only attribute the wide use of this drug to the
tremendous amount of promotion it has received in all the major
medical journals and giveway's.

in active stages of moderMe to oovoro-
ankylosing g spondyliti
rheumatoid arthritis
osteoarthritis of the hip

PAIN
TENDERNESS
SWELLING
INFLAMMATION

are often relieved by...

INDOCIN
(INDOMETHACIN MSD)

-after an adequate trial of aspirin and st

(Slide 3)

I would like to call your attention to the small type at the
bottom of this illustration taken from a recent issue of the Medical
World News. Indocin is recommended only "after an adequate trial of
aspirin and rest." Since the Alabama Medicaid Program provides
recipients with OTC as well as legend drugs, you might expect that
aspirin would be found higher in the rankings than Indocin. In
actuality, aspirin was not even on the top ten list. The following
is a comparison of Indocin and Aspirin for 1970:

INDOCIN ASPIRIN

Units Dispensed 2.4 million .55 million

Cost $286,000 $17,000

Number of Transactions $ 44,000 $ 7,000

Bear in mind that aspirin is indicated far many more conditions than
Indocin, but despite this fact the total number of transactions for
Indocin is six times greater than for aspirin. We are currently
engaged in an intensive study of Indocin since our suspicion has
been aroused that it is being used promiscuously.
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When I men-ioned our observation on the large scale use of
Indocin to one of my clinical pharmacology colleagues at U.A.B.,
got a typical "you must be kidding' response. The reason my
pharmacologist friend was surprised is a particular case of a
general phenomenon= medical education being essentially an open-
ended process, the outcome in practice rarely influences the input
to medical curriculum planners. The problem is all the more acute
because teaching is now more and more in the hands of "full-tim0
faculty who may be completely oblivious to what goes on in "privatd'
practice.

MEDICAL

SCHOOL

lide 4)

The cure, in part, is to close the loop by providing feedback
pathways (the dotted lines). In the traditional, or open-ended,
system of medical education, the student is taught pharmacology in
his "basic sciencd' courses, progresses through clinical clerkships,
internship, residency, and finally into private practice. The
choice of "continuing education' courses, if attended at all, depends
upon the practitioner's own impressions of what he needs to learn
more about. If the loop is closed so that medical educators are
kept informed of what actually occurs at each level of practice, then
courses can be geared to the needs of the real world. The same
information could also be used in counseling practitioners on the
need for remedial courses.

Need for Information Feedback

I think that one of the major functions to be served by a
national health information system, of which a drug information
system would be a part, would be to provide such feedback pathways
from practice back to the medical schools. Curricula could then
be modified in response to what is being observed in practice. If
particular problems concerning the use of certain therapeutic
agents were found, then appropriate changes or a shift in emphasis
could be made in the teaching of pharmacology; perhaps additional
attention might be focused in other courses on the various disease
processes for which these agents are appropriate or inappropriate.

Along these lines, we at U.A.B. have been very fortunate to
have the opportunity to build an information system to link what
occurs in practice in Alabama with tbe School of Medicine.
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In cooperation with the Medical Services Administration and the
State Medical Association we are implementing and operating a health
data system (U.A.B.-Medicaid Information System) which.is-quite
similar in concept to the Oxford Medical Record Linkage Project in
England. Recipient profiles are constructed from Medicaid claims
information originating at points of service by providers in
physician's offices, laboratories, hospitals, nursing homes, and
pharmacies. The information includes diagnoses, medical, surgical,
and laboratory procedures, and drugs dispensed. All these ingredients
of a complete patient profile are received in machine readable form
from the various intermediaries in the program. The profiles cover
350,000 people - 10 percent of the state's population and performance
characteristics on two-thirds of the state's practitioners. Although
the information we receive may seem trivial at first glance, the
linkage of all transactions for a given individual can provide us
and program administrators with keen insight into the practice of
medicine and its quality. Az a concrete example, if someone were
taking an anticoagulant drug, and did not have periodic prothrombin
determinations to test both for the efficacy and safety of use of the
drug, one could say out-of-hand that that patient was not getting
good care. One might use this information for various purposes: to
educate offending physicians, or if a sufficient number of these
inappropriate acts were discovered, perhaps to offer a special course
and to emphasize to students the proper handling of this group of
drugs.

As I indicated earlier, we are currently using this data base
system to study the probable misuse of indocin. In the precess of
doing so, we have developed a general model based on package-
insert information for drug utilization studies that can throw
considerable light on the quality of patient care. For each drug
this document lista a set of indications, contraindications, and
possible adverse reactions. Many of the adverse reactions are
detectable only by diagnostic laboratory tests (e.g. leukopenia).
Thus for any drug one can formulate a series of logical relationships
among drugs administered, diseases present initially, diseases
subsequently encountered, laboratory tests performed (or not), and
the need for hospitalization or other special services, and then
retrieve the cases meeting each specification. Obviously the worst
case would be the administration of a drug to a patient with no
indication tor its use, with a major contraindication, and the



occurrence of a major reaction. We have already encountered numerous
such examples.

The need fox local, regional, and national health information
systems has been amply demonstrated by the speakers that preceded
me. The expansion of medical knowledge since World War Il has
made it impossible for any physician, no matter how thoughtful,
conscientious, or endowed with memory, to remain current with
advances in his own specialty area much less in the general
practice of medicine. We have also witnessed in the last 25 years
a transformation of the delivery of tare by a marked shift from
solo practice to the formation of groups of ever-increasing size.
As Dr. Lawrence Weed, of the University of Vermont in Burlington,
has emphasized, the patient, who is not infrequently also a texpaye-
is the innocent bystander, the passive agency whose course through
the growing labyrinth of the health care system must be expedited.
Just because the physician is human is no reason that the sick or
the worried-well should suffer, Good patient care demands that all
physicians involved in a case have access to complete medical
records.

At the risk of being repetitious, I would like to present my
concept of a national drug information system and the conditions
that have been imposed in designing it. I have taken a "best of
all possible worlds" approach assuming that there will be no
technical or economic barriers to creating such a system and that
those who use the system are ideal pharmacists, physicians&
administrators, and manufacturers. As a physician, I am sure it
would be too much ever to expect to see a population of ideal
patients - but that may be a reflection of the less than ideal
performance of the rest of us, and I certainly include physicians in
the latter group.

I have assumed that the drug information network is a subsystem
of a general health care information system, and as such, it will be
well to remember that the optimization of a complex system is not
necessarily assured if the component subsystems are optimized
individually and designed without regard for the interrelationships
among the several parts. In designing this network, I am also
assuming that cost optimization will be secondary to the optimization
of the quality of care. Good care is not necessarily expensive on
the average, but may be extremely costly in individual cases. Thusmy view of a national drug information system and network would
provide terminal facilities in physicians offices, in pharmacies,
hospitals, medical educational institutions, manufacturing
establishments, in administrative and insurers offices linked on a
priority basis and with proper safeguards for the confidentiality of
information to a central data base.

I see as a major function of a drug information system the
provision of a clinical profile of the patient. This would include
a problem list in the Weed sense - that is, a list of the various
symptoms, laboratory test abnormalities,

diagnoses, etc. that need
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managing the status of each of these problems, what has been done
in the past to manage each of these problems, diagnostic procedures
and their results, and a complete summary of drug management.

Additional functions to actively assist the physician to
practice rational medicine will certainly be required. These too
have been discussed by the previous speakers and there is a growing
body of literature on the general subject of clinical support
systems in the professional journals of pharmacy and medicine. '-_

will sketch soma of these functions but not dwell on each one at
length:

(1) Primary information to the physician would include the
major indications and contraindications for the use of each drug.
Sophisticated systems might actually display a list of medications
and their order of preference for each of the patient's problems.

(2) Dosage schedules including preferred single doses, route
of administration, and duration of therapy.

(3) Likely interactions with other medications being given
the patient, and perhaps a list of symptoms to be particularly
careful in checking for. A list could be generated and given to
the patient to alert him to possible difficulties.

(4) A means of recording the amounts actually taken by the
patient - this could come from the patient's home via simple
telephone devices already .1vailable.

(5) Lists of diagnostic precedures to be performed by the
physician to monitor the drug for desired effect and for safety in
drug use,

(6) The collection of a data base of sufficient depth to support
intelligent utilization review, and to make quality assurance programs
possible.

(7) The capacity to close the feedback loop between actual
practice and medical school curricula so that teaching priorities
have some basis in the real world.

Since I have been assigned the special responsibility to present
the patient's care viewpoint, I would emphasize that provision must
also be made to educate the general public about drugs and that this
ought to be given equal priority with the "professional' functions
directly related to physicians and pharmacists. Consider for the
moment the number of drugs available over-the-counter, the way these
products are promoted through the public media, TV notably, and the
volume of such products purchased and consumed, and I believe the
folly of restricting our interest and attention to prescription
agents alone will be immediately apparent. I will forego any
lengthy comments on the relationship between self prescription of
OTC and legend drugs by laymen and their children and the present
national disaster of drug abuse and addiction.
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In closing, I would like to emphasize that all will be for
naught if the quality and accuracy of the Information on drug
efficacy in the drug information system is short of excellent. I
have already emphasized that changes in performance will be required
by all concerned with the production of this information. The drug
industry alone is not to blame. We, as physicians, pharmacy and
medical educators, FDA and other administrators, manufacturers,
insurers, must do what is necessary to improve information on efficacy.
To prescribe or not to prescribe is a go -- no go decision. To
prescribe a product that is only "possibly effective" is intolerable.

I think we must do what is necessary to improve the information
on efficacy, at the expense of the collective pocketbook if necessary.
This may mean foregoing profits, reorienting academic interests, or
providing adequate tax appropriations -- without it all the glorious
technology will accomplish nothing.
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WORKSHOP DEFINITIONS

Erwin Danziger
Director, Administrative Data Processing

University of North Carolina

Good afternoon. I first want
to acknowledge the presence and
assistance of my fellow consul-
tants for this session. They are
Dr. James L. Cannon, Director of
the University of Georgia Computer
Center; Miss Winifred Sewell, of
the University of Maryland, who is
completing her term as president
of the Drug information Association'
Or. David N. Work, Assistant Dean
of the University of North Carolina
School of Pharmacy, who is also
our legal adviser; and Mr. Paul
de Haen, who produces the Drugs-in-
Use index. With such a wide range
of expertise, we will try to field
questions you may have.

Our purpose at this time is to lay the groundwork for the work-
shop sessions by reviewing some definitions and guidelines pertinent
to our forthcoming discussions.

This morning you hoard comments on some of the roles electronic
data processing might play in health care delivery and specifically,
in the practice of pharmacy. You heard about the probable need for a
national drug information network. This afternoon, there will bo
four (4) separate, but concurrent workshops where we hope you will
explore sumo of these concepts in more detail and bring your practical
experience to bear on these questions. I urge yen to concentrate upon
the speciffc needs and the requirements for information records for
each work,:rop area and how computer-based systems can or cannot -
fulfill

For the next few minutes, I will try to give you some specific
problem areas that you might wish to consider and then, we will see a
short film defining SOMQ of the words that you have heard and might
hear. In addition, since proper semantic word usage can often be of
help in increasing communication, we have provided you with the little
glossary produced by Newsweek magazine. Also the Life educational
reprint, "How the Gomputer Gets the Answer", is an excellent summary
which I strongly encourage you to read.

Now, having Use( the word "computers", let me hasten to point'out
my personal viewpoint that computers generally have been oversold to
the public at large. A computer is an inanimate machine and,like a
very fast adding machine, can be unplugged by people.
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It is people who develop input data for computers.
It is people who give the detailed instructions to the computers.
It is people who use the output from the computers.
And it is people who often misuse the computers.

The computer by itself is just a hunk of junk metal. It can do
nothing, absolutely nothing, by itself.

Television shows and movies like "2001" to the contrary - a com-
puter cannot think, cannot reproduce itself, cannot love, hate, or
appreciate beauty or truth. It is a relatively simple machine.

Computers ate usually used to manipulate data (or facts about
something). These data elements or items or facts can be collected
about a drug, a patient, a pharmacy, or a doctor. When these data
elements are gathered about one thing, a drug or a pharmacy, we call
this a record and usually identify this record with a unique identi-
fier, normally called a key= A collection ef records about an asso-
ciated group of drugs, or patients, or whatever, is called a file.
in computer systems, files of data are usually stored on magnetic
tapes or random access devices. Master files of data records are
relatively permanent, normally containing quite a bit of information
about a drug, a patient, Or a doctor. Most of this permanent type of
data is usually gathered and included in the master file record when
the file is first established. However, some of the data in the
record will change over time and additional data may be added. This
is called updating the file or file maintenance. The data records
used to update the master file are normally called transactions, and
represent the changes and/or additions to the master file records.

An information system of an organization is simply the pattern
of data flow and data processing operations. A communication network
might be used to connect, via telephone or microwave lines, terminals
to computers and computers to computers.

The computer is an information handling tool in the information
system - it is only important in respect to the information system
that it supports. A terminal can be thought of as a remote appendage
to the communication network, through which one can enter or receive
data, or both.

The computer is really nothing but a collection of nuts, bolts,
wires, and electrical circuits over which data and instructions could
travel.

A computer system is a collection of these nuts and bolts devices,
which when connected together and correctly instructed, could process
data for the information system of the organization. This collection
of metal wires and boxes is collectively referred to as hardware.

Two aspects of a computer system that make it different from
other information processing tools:

1. It's fast - it has electronic speed.
2. It has a reasonably perfect memory - into which both instruc-

tion and data can be stored. A computer program is a complete
set of instructions to accompl'1h one function or job.
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Instructions have to be painfully and carefully written, one by
one, by a programmer. The programmer is told what to program by a
systems analyst. The total collection of programs that are available
to a computer system are known collectively as the software.

In your deliberations this afternoon, please distinguish carefully
in your mind the kind of data elements that would go into the master
file record once, or at least very seldom; and the type of data element
that would be entered quite frequently Like, for example, each time
a particular drug is dispensed. All transactions, of course, must also
have an identifying "key" data element so that they can be matched to
the corresponding master file record during the update.

I suggest to you that you might first wish to define the master
file record data elements sometimes known as fields - breaking these
into two groups - required elements, and desirable elements. Obvi-
ously you cannot define any master file data elements unless you know,
approximately, what kind of useful information and reports you need to
prepare using such data. Then you might attack the problem of "Can
these data elements be gathered? How? From what source? And, in
what way?"

Some of the data could, of course, come from other exeting in-
formation systems For example, could the name and address, sex,
telephone number, etc. possibly be picked up from the medicare
carrier's systems? The linkage key might be social security numbers.

This should then bring us face-to-face with the main problems of
data files - and that is - how do you keep these files accurate and
current, (timely)? The best anawer to that is to try to build some
type of feedback loop into your system. Let the people who provide
the data know if it is right or wrong, current or obsolete.

Another problem you will eventually diacuss is, how do you build
your initial master file records? How do you get the permanent, rela-
tively fixed, data? Some systems collect this data only once, while
other systems might collect such data over and over again, despite
the high cost of so doing. Building the initial data base often costs
20% to 50% of the total cost of the operating system.

And, finally, how do we collect the transaction data? Do we con-
sider some form of source data automation, that is, can we collect the
desired data, in machine readable form, at the site of its origination
and, if possible, as a by-product of some necessary business function?

Source data automation (SDA) techniques can be applied when one
or more of the following conditions apply:

(1 A significant volume of data is to be handled
(2) There is repetitive use of the same data
(3 ) Excessive errors in data handling exist, and
(4 ) Processed data is needed sooner than it can be prepared

manually.
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There are three basic reasons why data Should be captured at its
source in machjne readable form, whenever practical:

(1) To minimize the need for further manual handling and trans-
cription of the data, thereby eliminating the errors that invariably
result from these operations.

(2) To allow as much of the normal processing (such as a billing
operation) as possible to be done by machine, and also allow further
processing that may be practical only by machine - such as sales analysis.

(3) To take advantage of potential savings in time and money.

Source data automation equipment currently in use, centers around
ten classes of equipment, most of which could be used for normal trans-
action recording purposes -- and as a by-product produce machine-readable
output. These are the following:

(1) Automatic typewriters -- including flexowriters and IBM's MTST.
(2) Adding and accounting machines equipped with paper tape punch,

card punch, a stylized type font, or magnetic stripe.
(3) Cash registers -- similarly equipped. This is developing into .

new "point of sale" equipment just coming on the market.
(4) Embossed card imprinters -- like gasoline credit cards.
(5) Prepunched tags -- like Dennison or Kimball tags.
(6) Portable data recorders -- output into punched cards, or mag-

netic tape cassettes.
(7) Industrial data collection equipment like standard register's

source record punch and IBM's model 1030.
(8) Optical scanning equipment is not, strictly speaking, source

data automation but often precludes the use of more specialized source
data equipment by reading ordinary typed, handprinted or pencil-marked
documents. Optical scanners fall into three classes:

(a) Mark readers, which read pencil marks.
(b) Bar code readers, which read p-inted or imprinted bar codes.
(c) Optical character readers, which read typed or handwritten

characters.
(9) Magnetic ink character recognition equipment (MICR) is like OCR,

but reads specially-treated inks. The account number on our personal
checks is an example.

(10) Cathode ray tubes (CRT) for on-line (often conversational) type
of keyed input.

One example of a potential source data automation application is
the one suggested for possible use in pharmacies, "The Pharmacy Claim
Form." Under the leadership of Dr. Ralph Engel, Director of the
National Pharmacy Insurance Council, a study of basic data elements
desirable for a third party claim form, has led to the development of
a three-part snap out form usaMe with relatively inexpensive imprinters.

Although in our workshops this afternoon and tomorrow we will be
looking at computer usage, and other technologies, we should remember
this final thought. I quote from a paper recently given by Miss Ballra
Murray, of the National Cancer Institute, "The major difficulties which
arise in the use of data processing with computers are often not those
of technology, but those of human understanding, communication, at.1
cooperation".
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DATA PROCESSING IN THE PRACTICE OP PHARMACY

David P. Jacobus, M.D.
Vice President for Basic Research

Merck Sharp & Dohme Research Laboratories

I would like to open with a
disclaimer. The disclaimer is that
I am not a pharmacist, not involved
in the practice of pharmacy, not a
data processor, nor involved in
data processing. I am not involved
in research on any of the subjects
involved in this seminar. I am not
speaking officially for Merck or for
industry. So I'm really wondering
how in the world I got invited. As
near as I can see, it was because in
another incarnation some ancient
time ago I worked on and attempted
to develop a system, a complete
information computer system, aimed
at computerizing a whole branch of
science. It was aimed at the problem of computerizing organic chemistry.
There were certain cardinal rules we followed. One of them was not
to change the relationships between the then-existing manual contenders
and the final computer system; in fact, we were very careful to try to
avpid changing those relationships. We just tried to do it better.

What worries me in the Conference that I have heard to date is
that I hear relationships being changed. I am going to come to the
subject of my topic which is "Data Processing in the Practice of
Pharmacy"; and i do think it is an exciting area. I think pharmacy
is area where a lot of novel and important advances in medicine
amd medical care can be made. But I am concerned, and I want to
speak about my concerns first in order to set in perspective the
positive recommendations that I want to make.

There are three subjects that worry me in this Conference which
may result in overlaps and confusion. The confusion comes with the
purposes of the various systems which are proposed. First, there is
the problem of payment. Second, there is the problem of the existing
or future role of pharmacists. 1 detect some uncertainty as to how

. their role will evolve in the future. Lastly, and perhaps separately,
is the question of Utilization Review. These three subjects are at
once overlapping and different.

Let's talk for a moment about payments, If it is just processing
paper, all kinds of paper processing techniques are going to come
along. It can be done the way Mike Ripsman has done it. At the
yesterday afternoon session he described how he processes paper with
a conventional group of girls at a cost of 25c per piece of paper.
He has an effective program and sinCe he keeps 1100 pharmacists in
good shape, the program is big enough to be a valid experience. It
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is a very prosaic system but one which the computer people will have
a hard time beating. Joe Higgins of the Social Security Administration
is talking of new equipment to facilitate the input problem; there
is undoubtedly lots of new equipment which is going to come, new
techniques are going to be developed, and new memory cores will reduce
memory cost. Such a system could be superior provided someone is
interested in paying for the processing of the enormous files.
Surely this Conference should not get confused on the problem of a
mechanical system versus all the other questions on advantages or
disadvantages of the roles of pharmacists and the role of the
Utilization Review. Pharmacists have to process paper. For heaven's
sake, let's give them a good paper processing system and set that
aside as a separate and independent subject from the question of
the role of pharmacists and the role of the Utilization Review.

Interaction With Physicians

When it comes to the role of pharmacists--here, in a sense,
I am on the most shaky ground. I am not a pharmacist. I do not
really know about pharmacy; but I do think about it a little bit.
Pharmacists--as near as I can discoverfrom time immemorial, in
addition to other functions, have been involved in drug control.
They have been involved in record-keeping, and they have been vital
in record-keeping. The new concept of the family records is very
exciting and is a very responsible role. And most important,
pharmacists have been in the habit of checking back with physicians.
Even now, pharmacists check back on the phone--"Is Clis right, do
you really mean to prescribe one ounce, twice a day?" The pharmacists'
problem is that 80% of the time they are so busy behind the counter
pouring drugs out of one bottle into another bottle, writing the
label', and doing the paper work, that now the girl out front on the
cash register is bending out the medicine. The sa-called patient-
pharmacist relationship--or for that matter, in the big city, even
physician-pharmacist relationship---is evanescent. It is not true
in the country. In the country, the pharmacist knows what "Doc
Brown" prescribes for everybody.

The syst,ems, as they are now proposed, involve the pharmacist
looking to the computer system for his guidance. Standards are to
be built into the system to guide him professionally. If the
pharmacist is to be considered a professional, then the system must
facilitate his dialogue with his professional partners, the physicians;
if the pharmacist is considered to be non-professional, then
orientation to the computer system is appropriate. The designers of
the computer systems seem to prefer orientation to themselves. On
the contrary, I would like to suggest that any system which is
established be structured to strengthen the professional role of the
pharmacist rather than weaken it.

The last Conference subject that worries me is the Utilization
Review, and this relates directly to my view of the future of pharma-
cists and their role in medical care. We have at this Conference
representatives of pharmacists, industries, schools of pharmacy,
various government agencies, Food and Drug Administration, HEW from
the overall point of view, but no practicing physicians. However,
the Utilization Review is a review of whom--if it not a review of
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physicians? Are they needed reviews? Physicians need help; they'rea very busy profession, but the role of the pharmacist checking backwith the physician has not been heretofore emphasized in this Conference.I am an M.D., and although I am not a practicing M.D., anymore thanI am a practicing data
processor, it is the championship of this

pharmacist-M.D.-patient relationship that I want to stress. Let'scome to the future of pharmacy, as t see it.

Let us not view that future as one of a better forms-processor.Let's view it as a profession which, with data now within its grasp,substantially aids the practice of medicine by input of informationon the use of medicine.

The corner pharmacist is a part of the action. He is in thethird-party payments process. He's pushing the idea of keeping recordsby family name. The little consoles that the pharmacists are strug-gling with are designed to help him control inventory, to help himkeep his family records, and they ought to help him relate to the M.D.The task before us is to develop a system that will enable us toextract data on drug use, so that the traditional record-keepingfunction of the pharmacist for his own purposes is broadened toserve the needs of medical practice.

In hospital pharmacy the opportunity for useful data is openingup through the unit-dose concept. This is one subject which hasreally caught my eye, and which I think represents the way of the future.Its main advantages, which you already know, are worth repeating.It is accurate and cuts down medication errors enormously; hospitalscan run 10% medication errors. It also saves nursing time. Why dowe want to save nursing time at the expense of pharmacist time?Nurses are scarce and presumably not as well trained as pharmacistsin drug distribution. Pharmacists have traditionally distributeddrugs to patients. If there were only those two grounds of accuracyand nursing time, the unit-dose concept would become more popular.But going beyond this, I don't think that those reasons are the causeof the excitement associated with the unit-dose concept. For the firsttime, the patient's name is coupled with the medication record atthe hospital pharmacy level. Previously it was on the chart; thephysician knew it, the nurse knew it, the pharmacist did not know it.The coupling of the name with the patient record has occurred notonly in the hospital pharmacy but also through third-party payments.The coupling of the name with the medication is the conventional wayin which medications are judged. The medication record is the properplace to get the medication history. If our computer methods are sodesigned, pharmacists with their essential records can now parti-cipate in addressing themselves to the problems which we facethroughout medicine. Therefore, before further discussion of therole of the pharmacist in the future, I think we ought to statebriefly what the problems are in medicine.

Where Pharmacists Can Help

What problems do we face? And, if the pharmacist can parti-cipate, what can he add? Figure 1 summarizes a conventional listof problems--medication errors can be reduced by the unit-doseconcept as discussed above.



A. The risk/benefit ratio is very important. In one sense,
I think we are still mired in the past. The Kefauver-Harris Act
stated that we had to show utility of drugs, i.e., their benefits
as well as the fact that they were safe. However, the regulatory
agencies have built up a big adverse reaction file and continue to
focus on the risks. But what is the benefit? Nobody really knows.
In the final analysis, we don't really know many things about
clinical use and experience with drugs. Let us take otitis media.
Virgil Howie from the University of Alabama has just published a
beautiful report showing that if you use an inferior medicine or if
you delay treatment, you get better results than if you intervene
immediately with a good antibiotic. Presumably, the reason for this
is that the patient has built up a resistance to the polysaccharides
and therefore has a lower recurrence rate. That is the only study
of its kind in the United States--we have been seeing red ears since
the mastoid operation days of the nineteen twenties. The designers
of the computer systems talk of standardization of treatment.
Standardization without knowledge is easy, but is it right?

Another example is smoking. Smoking is a hazard as shown by
broad-spectrum epidemiology. Such broad-spectrum epidemiology is
subject to errors and will not replace specific studies, but it will
help formulate the need for specific studies. Epidemiology can
provide the socio-economic worth of new products. As yet another
example, consider the diabetic drugs for the regulation of blood
sugar. This problem leads into the question of whether these systems
can be used to approach the risk/benefit question. Such an approach
cannot be made if we are standardized on the "best" medication. From
the nineteen twenties we have known that the control of blood sugar
may not change the incidence of complications. The NIH has just
finished supporting a perspective study over a ten year span. It is

a fine study; but there is a big debate as to whether this study was
done correctly. Did it, or did it not, mean anything statistically?
Do you have any idea of the number of patients involved in this ten
million dollar study? Only one thousand! In today's Conference we
are talking in terms of billions of claims. We are talking of
pharmacists having records of who is on what medication. Granted,
the analysis of efficacy would be crude epidemiology and at the very
broadest level, but we might be able to gain some insight into
"socio-economic utility." The Federal Government through the HEW
and the independent states fundamentally have within their systems
this risk/benefit ratio data. They must get those data out if they
are going to help advance to better medication. They must compare
locality by locality in order to compare the different practices
which exist. In diabetes, for example, the Joslin Clinic which is
very influential in Boston, may have initiated different practices
in New England which could be compared with those in Michigan. Why
standardize when you do not know? Why not analyze? They have the
data, and I seriously wonder if they should build new systems if they
can't handle the existing data systems.

As Gosselin stated the problem in his seminar, the government
will be so busy processing claims (life insurance companies may be
the s;me) that is all they will be doing--processing claims. I hope
medical data can be obtained before standardization.
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The Drug Faithfulness Problem

B. Drug faithfulness is a big problem. .For example, consider
Rammelkamp's report on children who have rheumatic fever and are on
penicillin to prevent a recurring attack of a potentially fatal
disease. These children come back to the Clinic because they haveexisting cardiac disease. Not all of them are motivated to comeback; but of those who do come back, only one-third have a blood levelof penicillin when you use the long-line penicillins which are easy todetect for long spans of time. And it is their heart. Another
example is the difficulties in the central cities with immunization
for rubella. Many reports in the literature exist on the failure to
have prescriptions filled. The computer systems which have been
discussed have emphasized procedures to control cheaters, the dishonest
pharmacy, patient shoppers and physicians who do not know how topractice medicine. The lack of drug faithfulness may be more
significant than all the dishonest procedures which the proposed
systems are designed to prevent. Perhaps the pharmacist ar.d his neworder of record-keeping could also help us get at the phenomenon of
"drug faithfulness", or more pertinently drug unfaithfulness--the
failure of patients to actually get on or use needed medicatic.n.

Drug Interactions

C. Lastly, I want to come to drug interactions and drug control
because here I think hospital pharmacists can participate profes-sionally. Anticoagulants are now prescribed on the basis of effect,
e.g. maintenance of the clotting time rather than a given dose. The
availability in hospitals of drug levels and patient names will extend
this concept especially for those drugs subject to individual geneticvariation.

Figure 2 shows Elliott Vesell's study on identical and fraternal
twins. Phenylbutazone blood level changes as a function of durationof administration. No other drug is being administered. The identicaltwins come out identically. The same individual man repetitively alsocomes out identically, just as with the twins. But different people
(genetically different) vary by a factor of two in the blood level.That is a real genetic difference.

The pharmacist will have to be
connected to the clinical chemistry laboratory to adjust the properdose.

Figure 3 illustrates the interaction of nortriptyline and
dicumarol---a well-known interrelationship. Hopefully every pharmacist,
pharmacologist and physician here knows of this relationship. Taereis a fivefold difference in the blood level of one out of six patientstested. Another case has a threefold difference. I suggest that theseproposed Drug Utilization Review committees that are being set upwill contend t.Lat the physician was making a mistake by giving 5Xthe PDR dose or 1/5 the PDR dose. According to Bob Moser, 15% of
all hospital patients are on ten or more drugs. In some studies 12%of hospital patients have a drug reaction. There is a role for the
active participation of the pharmacist along with the physician andthe clinical laboratory and for flexibility based on the individual
patient result.
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Figure 4 and Figure 5 lists muscle relaxants. You can see
these interact wiLh patient symptomology, other drugs, or with
the clinical laboratory including the prcduction of false positives.
I don't know anything about muscle relaxants. You may ask how much mostpracticing pharmacists from a corner drugstore or hospital pharmacy
know about them, but with their finger on data of drug usage they
can know a lot more. Physicians can use help; they need help. Thepharmacist can give it if he has supporting information and informationsystems.

The Branch Point

With the arrival of these mechanical and third-party payment
systems we are at a branch point.

Pharmacists are trained in themedical sciences. They can relate back to physicians. I believethey should be aided and assisted in relating back to physicians.
And with their new computational

equipment pharmacists not only canprovide families what they need, not only provide their own inventory,but they can also provide professional drug control and interactiondata. What hospital pharmacy is connected to the clinical laboratory
to make this exchange of information? There are very few. Theprofessional level of hospital pharmacy practice could be improved.

But we come to the branch point. If the pharmacist is funda-
mentally going to relate to claims processing, my feeling is he
becomes a claims clerk. I do not think that should happen. I thinkthat when we set up these mechanical systems we should look forward
to reinforcement of the traditional relationships. The pharmacistdoes have a professional role. The new mechanical systems can permithim to play that role. American medicine is suffering now partly
because the pharmacist's professional role has diminished. Paperhandling in government, industry, and insurance programs can alwaysbe improved. We have to try to help the physicians who are on the firing
lines, not review them. The first feedback from the pharmacist or
the pharmacist's system should be to the physician, not to the
government, and then indirectly to a local peer physician group.
Although one must consider ignorance and cheating, you should notbuild a system for cheaters. We should build a system to help
educate ourselves and to attack the question of what the benefitsversus the risks are from our medications. With the complexities of
medicines and drugs increasing, the professional role for all isassured. The government's help in assessing the long-term benefits
or hazards of these medicines is far more important than their
ability to process paper.



A NATIONAL DRUG INFORMATION SYSTEM - PROBLEMS OF
DESIGN, IMPLEMENTATION & OPERATION

William T. Ward
Health Applications Systems Corporation

I am quite pleased to be here
to discuss with you some concepts
and problems in the development of
a national drug information system.
The scope and complexity of a na-
tional drug information system are
so vast and intricate that due to
the time limitations we have this
morning, I can only hope I can cover
some of the major highlights and
concerns which I have, and which I
am sure you have, for the use of
computers in the future practice
of pharmacy.

Before we start into design,
cost, and operation problems, I
think it is worthwhile that we
review very briefly several of the applications that are frequently
mentioned as conducive for a national drug information system. The
first major area is, of course, the third party drug payment programs
for both public and private drug insurance plans. Presently well over
200 million prescriptions are handled by drug insurance programs. Even
without the institution of a medicare out-of-hospital prescription
benefit, this item should grow to approximately 500 million prescrip-
tions or 25% of the market by 1975. If the Medicare Part B Drug Pro-
gram is passed, an additional 25 to 30% of the market, or 400 million
prescriptions, should be added to this third party payment claim volume.
Certainly, with current levels of administrative fees ranging from 50c
to $2 for processing a prescription claim, a more efficient, compre-
hensive and economical system must be developed to handle the signi-
ficant increase in third party claims. It is quite conceivable that
a fully automated computerised system down to the level of the retail
pharmacist could reduce this cost to under 20c per claim processed.

Another function lending itself to an automated system would be
the accounts receivable-billing requirements of the retail pharmacist.
Already most of your drug chain stores and large independent pharmacies
have a partially automated system to handle this procedure. It is esti-
mated that over 200 million prescriptions and over-the-counter drug
item sales are processed on a credit basis. Inventory data is another
function which could conceivably be handled by a drug information
system at the retail outlet level. Drug usage data could be trans-
mitted to both wholesaler and manufacturer suppliers selected by the
pharmacist. Those persons in turn could maintain and operate inven-
tory control programs and automatic re-ordering procedures for their
accounts. Complete flexibility in designating suppliers for parti-
cular products could be maintained since the pharmacist still must
furnish instructions to this system of what suppliers they would select,
what inventory levels should be maintained, and what re-ordering
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parameters should be used by the supplier for each individual pharmacy
account. The before-mentioned functions, however, are all related to
administrative procedures and are intended to handle them more effi-
ciently and economically.

There is another area which, in my opinion, supercedos all other
applications or considerations in justifying a drug information system.
Utilization review is that function which could be more comprehensively
carried out by using the data obtained through a national informaton
system. Of course, there would be many problems associated with the
use of the data collected and the functioning of a utilization review
mechanism. Data ownership, per organization, reimbursement levels
and confidentiality of data all would have to be worked out before
utilization review could 13ecome effective on a local or a regional
basis. Powever, without the complete, timely and accurate prescription
record information which can be compiled by the system, evaluation andresolution of prescribing, dispensing, and drug use problems will neverbe successful. Utilization review holds great premi:,n for both im-
proving the quality of patient care and reducing the expense of pre-
scribed redication used in health care programs. Therefore, the impor-
tance of making this function efficient becomes very obvious.

Control of drug abuse within the area of prescribed drugs can be
initiated by examination of patient, provider. n,-,1 procriber records.
Indeed, diversion of legend and over-the-c at the whole-
saling and manufacturing levels also car ,re completely
through the data base compiled by the ir ,n It is even
conceivable to have the operating systeu, , the patients drug
history file and to indicate back to the pharmacist when a new pres-
cription or refill is in violation of certain drug abuse parametersor drug incompatibility conditions for the patient, while the patient
is still in the presence of the pharmacist.

I could go on on this point and expound in more detail on thosefunctions which I have stated, or other related functions that could
benefit from a drug information system, but I think it is sufficient
to say at this time that the need is clearly here for some form of anational drug information system. Other by-products of the systemcould be (1) to increase the

pharmacist's productivity in dispensing
a prescription, certainly a major consideration in the face of a futurecritical shortage of professicnal manpower in this area; (2) provide amore efficient method of recalling drug products; (3) provide a moreresponsive mechanism for poison control efforts; (4) provide a moreeffective means of collecting adverse drug reaction reporting infor-mation.

System Definition and Feasibility

Now let's go to the two primary questions of this address.
(1) What is a national drug information system? and (2) Is it feasiblefrom an organizational,

political, and cost-benefit approach? Thereare, no doubt, many definitions of a national drug information system
which you have heard recently. Let me try to capsulate my concept.It is a computerized operating system which uses national standards ofprescription record data; which collects this information in an orga-nized, uniform method; which can be used to improve patient medical
care; and which services all functionary levels in the drug distributionindustry. In other words a computer system devised to provide an
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economical and efficient method of handling drug information which
will benefit the patient, the physician, the pharmacist, the whole-
saler, the manufacturer, drug program carriers, and the third party
payers.

To answer the feasibility question is a much more complex issue
which will not be resolved today. I can only hope that we can explore
some of the major issues so that the policy makers on both the public
and private side may consider its various ramifications. I do see the
need for such a system, but I am, quite frankly, very dubious about
the creation of a viable organization that will serve as the catalytic
agent to form the structure and develop the cooperation and coordi-
nation needed for the start-up of such a system. This lack of leader-
ship is, in my opinion, the most important and difficult obstacle to
overcome before the first step can be taken in the development of a
standard national information system. Time is of the essence because
as drug insurance programs grow in size and complexity, as the Medi-
caid programs remain fracturalized and become embedded in state
operated systems, and as the drug distribution industry becomes more
sophisticated in the computer services they offer pharmacy -- all these
elements will become more reluctant over time to institute new changes,
which may be costly ones, foe their developed programs. But, for the
time being, let's assume that a viable organization has been created
to study the concept of a national information system.

The first step, I see, is a very thorough and comprehensive fea-
sibility study of the entire issue. 't would probably cost in the range
of two to three million dollars to m, e the study. The goals should
be to examine every aspect of both design and operation of the system.
The study must define the system objectives, define the data require-
ments and standard codes to be used, explore various alternative system
approaches, perform an in-depth cost benefit analysis, develop man-
power projections, perform equipment evaluation, assess the training
and education needs, and so forth.

No doubt at this time, we are talking about a vast computer data
communication system. Some people envision computer terminals in every
pharmacy. I would say that depending on the type and location of the
pharmacy and the volume per day of third party claims, that different
levels of pharmacies would require different kinds of terminals, even
to the point that many thousands of pharmacies would not justify a
terminal set-up and would continue to use contemporary manual means
of forwarding prescription record information. It is estimated that
approximately 25,000 pharmacies dispense 70-75% of all prescriptions.
These pharmacies constitute the hard core for a drug information network.

Design Phase Problems

In the systems design phase, the primary functions are the devel-
opment of the computer programs, which we call software, and the selec-
tion,placement, checkout, and implementation of the computer equipment
which we call hardware. One basic question that would have to a
addressed immediately would be whether or not the system needs tr be
operated on a real-time on-line basis or could be satisfied witH a
batch inbound t=aLdmission system. That is, as the patient presents
a script to the -7harmacist and the pharmacist enters the information
into the termi:.1_ on site at his location, would the information have
to be immediatea': r.ransmitted or relayed to the regional computer center



while the patient is still in the presence of the pharmacist? Or
could the information stay within the terminal at the pharmacy and
be transmitted to its associated computer during unproductive hours,
or, perhaps at night. The difference in cost is quite significant
betWeen these two different modes of operation. For instance, costs
are tremendously increased if the mote immediate communication system
were adopted in terms of (1) telephone communication costs, by a fac-
tor of five or more, (2) the capabilities and optional features re-
quired of the pharmacy terminal equipment, especially if the system
requires a two-way communication link between the pharmacy and the
computer, (3) the size and sophistication of the communications
control equipment located at the regional data center, (4) the file
storage requirements at the regional data center, and the size of the
computer itself, (6) the scope and complexity of the programming re-
quirements for the operating system. All these factors increase in
complexity, size, and cost significantly if one were to adopt an on-
line communication system.

Other major problem areas would be in providing the appropriate
manpower resources for the design and development of the system.
Specialists would have to be recruited in the areas of systems analysis,
and program specifications, data control functions, applications pro-
gramming, telecommunications analysis and programming, and technical
writing. Also the training and education of the pharmacists and his
assistants would be a gigantic task. This effort would start in the
design phases, and be a continuing effort during system operations.

Another problem is the study and definition of standard in-bound
and out-bound data transmission requirements. These would have to be
uniformly applied to all pharmacies using the network and to all other
users such as drug insurance carriers, wholesalers, manufacturers, etc.
Universal coding requirements or identification schemes must be devel-
oped, maintained, and utilized for the effective operation of the system.
Such things as the physician identification number, the pharmacy iden-
tification number, the drug item identification number, including dos-
age form and strength, the dosing instructions to the patient, the
days of supply would have to be standardized and used throughout the
country for the national system. I realize that major efforts have
already taken place, such as the development of the NDC Code for drug
identification and the NPIC code for pharmacy identification. All the
data fields in a prescription record which can be subject to a standard
national coding scheme would have to be developed and disseminated to
users during the design phases of the system.

Need for a Pilot Program

The most logical approach in the design and implementation of thc
a.ystem would be to Pilot test any developed operatimg system ir a real
_ife environment. :haring the pilot study the progrmms, equipme z, and
nterfacing with thc pharmacist and other users could be teste and
:axious correctionsmould be made in the operating procedures. Specif_im
aaak areas in trainMmg manuals and training seminars could be ascer-
-ained and corrected _and all other aspects of the system could be eval-
uated before a commitment is made for the expansion of the system to a
national level. The pilot area could also serve as a contiruous test
area in the development of new applications and validation of new pro-
gramming packages. In other words, the communication network for
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processing third party payment prescription claims could oe tested
in a pilot area and if successfully proven, this application could be
scheduled for expansion into other areas across the country. While
this expansion for the claims processing function is taking place,
other applications could be developed and tested in the pilot area,
such as the communication system for transmitting prescription credit
sales data to credit institutions and banks. Or the inventory data
system which would transmit prescription usage data to pharmacy-
selected wholesalers and manufacturers.

Cost Estimates

Initially, the first such major ;;ystem to be tested in the pilot
area, and let's assume at this point it is drug insurance claim pro-
cessing, could cost as much as five million dollars, again depending
on which approach is adopted. Additional design and development money
would have to be poured into the pilot area as new applications are
developed and new software approaches and equipment evaluation is
assessed. qithout having the opportunity to study all the cost factors
associated for a comprehensive design phase of this system, I would say
that a total price tag of 25 million dollars or more would be required
for the relatively less sophisticated system and 100 million dollars
and more for the on-line system to set up the system on a national level
for the initial application areas we discussed. Once the system is
functional, there are numerous operational problems to be considered.

Let's look at operating costs. Computer terminal equipment at the
retail outlet level could cost from 25 to 40 million dollars a year.
Regional data center computers which would have the capability of re-
ceiving prescription record information from the pharmacy and responding
proper information back to them and also having the message switching
capability necessary to transmit the appropriate information to the
designated drug insurance carriers, banking or other credit institu-
tions, and various drug distribution levels, could cost upwards to 60
million dollars annually. All the regional data centers would need
reliable failsafe and backup equipment to provide for the system
operation during periods of system failure and maintenance.
Users of the system, such as manufacturers, wholesalers, drug insurance
carriers, would no doubt have to enhance the capability of their own
computer sites to accommodate the communication system. This alone, on
a national level, could cost 10 million dollars or more annually for the
data control equipment. Also conceivably, an extremely large sophisti-
cated computer would be linked to all the regional data centers for the
c.ollectiom of drug utilizaticm statistics. Such a computer could be
u,,cd to compile a huge data bank of drug utilization which could service
.11ilization studies and provide statistical information to all users

hin the system. Patient fzug history information could be maintained
at -he regionsl data centers b:ut an interaction between all data centers

country would have to be es:.ablished to accommodate patients when
move from one regional area ID another.

maintenance and servitin& of such a system is also a significant
tor. A sizeable staff of systems analysts and systems engineers would

.ve to be retained to maintain the system operation and also to incor-
porate new programming applications or features required in the system.
Also modifications to the system that would take place would have to be
installed on a uniform basis at every regional data center used through-



out the country. Cost for such a staff and travel time involved could
run from LO million dollars and above. Additional staff members would
have to be recruited to conduct training courses and seminars for phar-
macists and users of the system. Communication cost we touched on, and
this is quite significant in any computerized drug information system.
Again, a real-time, on-line system might cost as much as five times the
communication charges for any batch data transmission system. In other
words, if the communication costs associated with the batch operation
would cost 5 million dollars, approximately 25 million dollars would be
required for the on-line system. I have no doubts in my mind that an
information system of this size and proportion dealing primarily with
the communi.::ation functions we discussed would cost not less than 150
million dollars annually for on-line system and 40-50 million dollars
for batch ,Jystem. This does not include any modification or operating
costs that would be borne by the users for their own application. A
sophisticated accountability system would also have to be developed
to insure that all users are paying a prorated share of the operating
costs.

Timing Plus Other Problems

Let me conclude my remarks by saying that:

(1) there is no doubt in my mind that there is a need for a
national drug information system in light of the changing environment
of drug distribution methods, reimbursement methods to the providers
of service, and the public health needs of the country,

(2) if we are going to start to do anything in this area, it
must be done now because, in my opinion, time is working against us.
As more and more money is poured into systems design and development
of operating systems for the various applications we discussed on a
decentralized and non-uniform basis, the more resistance and reluctance
there will be to change and modify existing operations,

(3) any pilot studies which are now being conducted which can lay

the framework of the data requirements or specifications for a national
drug information system whether it is being funded from public or pri-
vate sources must be expanded,

(4) the successful implementation and operation of the system of
this nature requires a national commitment from all parties involved
and associated in the drug delivery field. I do not see any other way
that such an undertaking of this size stands any chance of success
without the fullest cooperation and coordination between all parties
involved.

I firmly believe that a national commitment would be, to say the
least, an extremely difficult and probably impossible goal to achieve
without a leadership role coming from the Federal government. For this
scheme to have any chance of success, I am firmly convinced that HEW
must assume a positive active role in acting as the catalytic agent in
bringing together the various parties involved in the drug delivery
system. I am also firmly convinced that to provide the cost justifi-
cation impetus for the development of such a system, a Medicare out-of-
hospital prescription program must be adopted and instituted.
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I believe that HEW must take several steps to start the movement
of an information system in this country.

(1) All possible users of the system should be invited to par-
ticipate in sessions to prepare specifications and requirements for
the system. The users themselves could be assigned into their re-
spective functional areas, and they could develop those aspects or
requirements of the system pertaining to Lheir applications. Joint
sessions could then be held to coordinate the overall data require-
ments and systems objectives for the system for all possible users.

(2) If step one were successful, I believe that the government
and private industry should fund a comprehensive and in-depth feasi-
bility study to assess the value, contributions, and cost benefit
analysis for the design and implementation of such a system. Such a
study should not only answer the economic justification for such a
system, but should also outline those areas for future study and pos-
sible approaches for them.

(3) If justified on a functional basis, each major organization
could then sponsor independently-conducted systems studies to deter-
mine the best hardware/software design co:lfiguration necessary to pro-
duce the objectives called for. Upon the completion of these studies
the representative group that established the objectives could be
reconvened to evaluate the findings. If the resulting composite
system design appears feasible, cost effective, and capable of meeting
objectives, each potential user would be asked to sign a contract to
cooperate in the creation and operation of the terminal computer
communication system.

To summarize, we have just begun to scratch the surface. A little
has been done, but a tremendous task awaits us that must begin now if
we are to have the kind of a system needed in the drug information area.



PRACTICAL APPLICATIONS OF INFORMATION SYSTEMS

John T. Fay, Jr.
Vice President, Professional Relations

McKesson & Robbins Drug Company

This week in the book review
section of the Sunday New York
Times, critic John Leonard has
some very perceptive comments that
seem to me to relate to our general
objective here. Mr. Leonard says "...
things being what they are, which
is not what most of us would wish
them to be, one can't walk down the
streets of the mind these days with-
out getting mugged by a single
cause. The single cause usually
has an accomplice also, the single
cure." To make his point, he in-
cludes among the single causes -
original sin, sexism, the economic
system, the death of Cod, and Mayor
Lindsay. Among the associated single cures he lists - Sesame Street,
R. D. Laing, water beds, tactical nuclear weapons, and Jane Fonda. Il-
lustrating the current argument between science and tht he
concludes at one point with this comment about humanists. "When the
going gets tough, the humanist gets subjective; don't tell me that there
aren't any shadows on the wall of the cave; science has created a world
in which men do things not because they want to, but simply because they
know how."

My own Iluestion to you is....intfhe present state of the rela-
tionship between computerizatina and the practice-of pharmacy, have we
in fact created something here that we really don't want to do, but we're
about to do because we think we know how? I hope not. Certainly, all
af us meet representatives of the disaster lobby who are convinced that
Chicken Little was right - the Sky is. falling. Not so, in my opinion.
There is plenty of room for optimism. It appears to me that many of the
systems now in use are leading ms along the right track toward more intel-
ligent application of computer technology in Iprofessional practice.

Today I want to review brie.--Fly with you six applications of computer
technology now in use by McKessmn & Robbins Drug Company and its asso-
ciates. These six are: DRS, Camp-U-Serv, EPIC, RIC, Economost, and PCS.
Surely, none of them provides a sitngle cure for the myriad problems that
face us, but elements of each of them are leading us toward an integrated
overall system that does hold great promise. As you know, McKesson &
Robbins Drug Company is the largest and the only national drug wholesaler
in the United States. We do something in excess of $700,000,000 a year
in wholesale drugs at about 90 locations. Some 14 or 15 years ago, the
drug company began considering how to use the computer. The first instal-
lation was in Detroit, using a systemlnow considered ancient Univac.
Today our orgaaization has five data processing centers planned to service
our own needs, with four of these fully operative in New Haven, Detroit,
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Memphis, and Dallas. Better than 60% of our own inventory is now com-
putarized and we expect that the process will be completed sometime

next year or early 1973. With computerized inventory management and
accounting we have improved our service level to our own community phar-

macy customers by as much as 20%. When our inventory management program
is on line in a given market, there are a number of other ways that we

can utilize the equipment because of its memory and calculating capacity.
As Mr. Danziger and others have pointed out, computers cannot think.

However, they remember a hell of a lot.

Accounting Assistance

DRS, originally called Drug Record Service, is a computer service

that provides the pharmacist's customers with a professionally prepared

monthly statement of cash and credit purchases. DRS offers a scientific

approach to the management of accounts receivable using electronic data

processing. There are a number of other such systems in usc in the coun-

try but we think that DRS has many significant features that provide a

more comprehensive service. Other wholesalers, local banks, and service
bureaus are competing with us in this field. The slides illustrate some
of the particular features of DRS and included also are flow charts that

trace the production of DRS throu0 he computer (DR I I, 2) . The

customer's statement contains a 7--) _nly and : .uar-to-d, :ecord of those

transactiom wh 'h may qualify as u d4L:al dt..uctions ou ,',2deral income

tax or which may be rebribursable expenses under various heahlh insurance

programs.

With this system, the pharmacist can exercise better control over

credits and receivables. like inventory management, receivables must be

viewed in terms of the inmestment carried. Part of this system is a

very useful management tc,.21 that we call an Aged Trial Balance.. This

summary aLarts the pharmacists to problem areas in customer buying pat-

terns and gives him a chance to recapture business that may be lost.
Specifically, DRS offers increased business because of greater consumer
traffic and greater Pharmacy loyalty, which means more sales and more

profits. The pharmacist can achieve reduction of bad debt losses using

the Aged Trial Balance end eliminate many hours of manual bocikkeeping.

The gecond generation of DRS is a plan we call Comp-U-Serv, esaen-
tially a computerized service for handling accounts payable and general

ledger. (See flow chart.) For accounts payable, Comp-U-Serv provides
checks, prepared and mailed to all of the pharmacy's suppliers; discounts

calculated automatically; computerized monthly records for bank reconcili-

ation; and, versatility - stop-payments on checks can be made wnen the

check has not already cleared the bank. The manager makes out only one

check for each group of invoices submitted and receives a complete record

of every transaction plus a list of checks outstanding every m)nth.

Additionally, Comp-U-Serv provides a mid-month balance summary for

better control of cash. For general ledger handling, Comp-U-Serv offers

a complete fiaancial presentatinn of business in an easily read format.
A comparative analysis by month and year-to-date is shown and the system

produces a year-end ledger. We can give a departmental analysis of sales
and costs for as many as five departments. Comp-U-Serv is available in

several markets now and is offered by McKesson Divisions that have a

360-20 disc system. Surely, you can see how this relates to another
problem area - the matter of selling price determination and price changes.

In the immediate future, we will expand Comp-U-Serv to include payroll

I - 62'



D
.
R

.

I
N
I
T
I
A
L
 
L
O
A
D

M
A
S
T
E
R

L
I
S
T

A
S
S
 
I
G
N

N
U
M
B
E
R
S

K
E
Y
P
U
N
C
H

P
A
S
T
E
R

C
A
R
D
S

U
P
D
A
T
E
F

?
L
A
S
T
E
R

(
 
D
I
S
K

P
A
C
K

M
A
S
T
E
R

P
A
C
E

I
.
;
E
E
K
L
Y
 
R
O
N

N
I
L

A
C
C
O
L
,
L

A
C
C
O
U
N
T
S

S
T
A
T
E
M
E
N
T
S

R
E
C
E
I
V
A
B
L
E

A
G
I
N
G

D
R
S

1

A
SS

A
rl

in
s

D
IV

IS
O

R
:

P
P
E
P
A
R
A
T
I
O
S

n
E
T
i
t
h
.

T
R
A
N
S
A
C
T
 
I
O
N

rL
R

D
S

E
D
I
T

;
A
R
D
S

T
R
A
v
S

A
C

T
 lo

ss
T
O

D
I
S
K

C
A
R
D

F
I
L
E

"
A
S
 
I
l
k

R
E
I
C
.
E
D
 
S
Y
S
T
E
M
S

R
A
A
C
E

.P
A

SE
 A

 T
 O

N
S

E

(
 
X
I
I
 
T
i
l
e

T
R
A
n
.

T
A
T
E

S A
7
.
E
D

T
R
I
A
L
 
?
A
L
A
N

D
R
S

S
.
:
A
I
:
T
R
E
N
T
?
.



W
E

E
K

L
Y

 R
U

N

A
l A

N
Pf

lli
E

N
!

A
N

D
 C

lI
G

E
,T

11

:o
n

11
,1

,,E
.M

t!
..1

I
IV



and tax computations. The computer programs to accomplish this are being
written now. Eventually, the wholesaler's computer can completely remove
the pharmacist's current obligation as a part-time accountant.

The third program illustrated in this review is an in-house proce-
dure that we call EPIC. It was devised to provide our customers with an
invoice that was far more comprehensive than the invoice then in use. In
addition to basic pricing information, the pharmacist is advised of price
increases, decoding of drug abuse items, retail prices, and discounts.
Although EPIC was developed as an entry program for invoicing our customers,
it became a natural factor for associated inventory control. Presently,
more than thirty of our divisions are now linked to home office computer
billing using the 360-30 systcm. From this activity we expect to develop
procedures that can be useful in the prevention of adverse reactions. As
you know, there are many different types of family prescription record
systems now in use and almost all of these are maintained by hand. Very
soon we anticipate a camputerized system that will accommodate the needs
of accurate record keeping in order to'avoid adverse reactions. As has
already been mentioned here, the problem is increasing in severity as
more individuals see several prescribing physicians.

Inventory Control Applications

The EPIC system led quite naturally to the fourth program I listed
earlier called RIC, an acronym for Retail Inventory Control. RIC has
been developing for sometime in one test area. The system depends, in .,

part, upon a computer produced press-apply label. Each product shipped
to the pharmacy has one of these labels attached to it. At the time of
the sales transaction, the sales person removes the press-apply label
and places it in a book. The book subsequently is collected by a McKesson
representative or sent to a computer center. One of the difficulties with
the system is the sales person forgetting to remove the label at the time
of the transaction. But it is possible to build check points into the sys-
tem that accommodate even this difficulty. As the flow charts show, the
RIC system repeatedly accomplishes a statistical analysis leading toward
the intelligent management of EOQ established item minimums - Economic
Order Quantities. Many of the elements shown in the flow charts for the
RIC process have led to additional improvements in the programs now under
development.

Automated inventory control and tnproved operating efficiency are
laudable goals. Many wholesalers with computer capacity now have a vari-
ety of approaches to this problem. Perhaps you have read about the
North Western Velocity program and about MINT. The most sophisticated
approach that we have yet developed is operative in San Francisco the
Economost program. Economost illustrates one general approach to the
marriage between the retailer and the wholesaler with the computer acting
as the marriage broker. It is a totally integrated distribution system.
Currently, there are more than forty affiliated pharmacies on line in the
system. A plan-o-gram is developed for each department in an Economost
pharmacy, to make the best use of available shelf space for some 6300
items that account for about 90% of the business in a typical pharmacy.
The warehouse is fully computerized and linked directly to the associated
pharmacy by telephone transmission of reorder data, collected weekly with
an electronic console that is wheeled through the pharmacy. After data
collection in the pharmacy's console, the order is placed over the tele-
phone line at the rate of 130 invoice lines per minute. An important
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feature of the program is the once-a-week delivery schedule and the fully
cooperative effort between retailer and wholesaler to manage inventories
most effectively.

Economost is one of the most elaborate approaches to computerized
inventory control that we have - but, to cite the Chinese philosophers
- "a journey of a thousand miles begins with just one step." Again,
the first step that we suggest is DRS. Please bear in mind that we are
not naive enough to think that any one of these programs offers the single
cure. Neither do I look for some computer programmer to come staggering
out of the laboratory, draped with wires and with tears in his eyes, sobbing
"...My God, I found it." This is just not likely to happen, especially
if you know many computer programmers. However, all of the programs that
we are discussing today do work. Some of them squeak a little bit, but
they do work. The Econamost program is not for the small pharmacy that
finds itself in trouble. It has been developed for the relatively suc-
cessful large merchandising pharmacy with a need for greater growth. As

shown in the charts, the systems available in Economost include: Scien-
tific shelf management .and a product allocation system, an inventory con-
trol system based upon electronic order entry and data capture and.a man-
agement information and reports system. These systems have been tested
and proven. Economost associates have obtained increased asset manage-
ment capability and increased profitability.

Third Party_Payments

The last series of illustrations describe PCS - Pharmaceutical Card
System a McKesson subsidiary. With two years of operating experience
now, PCS has demonstrated that third party payment plans can be feasible,
practical and easy to use for plan underwriters, community pharmacies,
and beneficiaries. PCS serves as a nation-wide clearinghouse for pre-
f7cription benefit claims, making consolidated payments to pharmacists
twice a month and consolidated billings to underwriters. We are especial-
ly proud of the fact that PCS has never missed a payment schedule to
participating pharmacists. Without exception, PCS member pharmacies
have been paid on time every two weeks. Currently, PCS serves twelve
major insurance companies with thirty-nine different plans. The growth
of this organization has been somewhat slowed by the recession and the
failure of some employers to add this benefit as had been originally
planned.

PCS uses a plastic card to identify each of the beneficiaries under
third party payment plans. The card provides a basis for semi-automated
input of beneficiary information and eligibility checks. With his pay-
ment every fifteen days, the pharmacist receives a complete summary state-
ment of all of the transactions administered by PCS. Similarly, the in-
surance companies acting as payers receive complete summary statements
of all the transactions in each of the plans they underwrite. The system
offers a clearinghouse procedure much like the Federal Reserve System for
bank checks. The economy, quite naturally, comes from channeling the
paper through one source - an analogous situation to the function perform-
ed by drug wholesalers. More than 7,000 pharmacies are now active in the
system and enjoying the many benefits that PCS provides. The flow chart
indicates the computer process used at the Phoenix Data Center by PCS.
The equipment there is a GE-415 computer with Honeywell key tape input.
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Our experience with PCS led naturally to the introdmction ,ef
Complimentary Prescription Service, a joint venture with R. A. ,s.sselin

& Company. Complimentary Prescription Service now has ft-ve 171., Jr phar-
maceutical manufacturers as clients and is growing rapid1-7. U, :t1L- this

service, the manufacturer provides pre-printed prescript:mn . for
distribution in place of physical samples. In effect, rhz.. nft re-
ceives a starter dose without charge using traditional misrt_ The
blank also provides an option by physician authorization or EL s at
the patient's expense. Existing inventory is ut:ed, a fac_ :hat,

benefits the wholesaler, and the pharmacist receives reimh,
through the Pharmaceutical Card System payment mechanism. ie S

is operative now and will be a source of new pharmacy volute..

Finally, 1 am convinced that profit making private inaip8r- =m be
used effectively in the public interest. And I believe that I- :-,Izon

Doody is right when he says that inevitably there will 1)(, a ially
integrated programmed relationship between drug wholesalers an- 77.ail-
ers. To accomplish many of the steps already taken that 1(2E-ad
national health insurance, we will eventually need v. massivE comter
network that will record prescription data and other imf:i7rmL..-ion alamenz_s
linking every pharmacy and physician's office in the Unit.. ;tates.
There is no need for a system of Government-operated separaP computer
centers to accomplish this task. We have 0-2 capability -.now, and we
have the interest to pursue refinements of the necessary-t-n7.grams. New
technology that will eliminate the need for paper forms arid :provide
direct data transmission iF now available. Later this year we expect
to announce a test of a very sophisticated data transmissfon device that
can be leased at a relatively low cost.

Certainly, there is much here to worry about and I remi:-pd you that
there are those who say that worry kills more people than wom-A. But it
could be that the reason worry kills more people than work 1 that more
people are worrying instead of working. Let's get to work.
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A MCI=EL DRUG INFORMATION SYSTEM

J. Wollenberg, Dr. Emg.
President, Frelth Resources Manageaent Corp.

The prescripc:ion Farmacy is
not n independe enterprise. It
is PzasIL:ally a sup-porting service
that: de-pends mostly 1111.7. the larger
medial system surrouimlfng it for
its aLIivity. Furtherm-ore, this
mee'lihal system is on17 tine part of
a nuch larger health ca-re system
that sc.-rves a populator. area. This
health care system is comprised of
activities such as medical, dental,
mental health, nutrition, and social
services. All of these services
interact, either directly or in-
directly with the pharmacy. All of
these services in some way shape the
activities of the pharmacy. An
understanding of the future role and structure of the pharmacy .demar2s
that we develop a good perspective of this health care system a few
years hence. This paper begins with a brief generalized discussion
research and developmental activity in automated health care systems,
then reviews a few major automation projects. The discussion finishes
with a proposed approach to a community-based automated system.

Background

The technology of data collection and processing has been revol-
tionized in the past ten years by the digital computer. Cost reducti:=
resulting from replacing personnel in labor-intense functional areas
has been well documented and they are especially cogent to many medicei
system analysts and administrators who were struggling with the pr6hle.77_
of controlling medical care costs, particularly hospital costs. In
past several years, many projects have been undertaken for the purposs
of demonstrating that the automation of medical services will reduce
the cost and/or improve the effectiveness of health care. To date,
these projects have provided little visibility into how to achieve
these objectives.

Analysts, administrators, and physicians were aware of the fact
that physicians and nurses were spending a great amount of their time
performing tasks that represented poor utilization of their training
and capabilities. Accumulating and updating pat:_ents' records is one
example. It was believed that the computer could absorb the:, chores
thereby providing these professionals more time to spend on claglisis,
dec jon-makr an: direcit patient care. The prognosis was
cost-effectiv pT systc=m.

However, w Df th,E naracteristics necessary for successful ap-
plica=lon of a computer were present. Favorable cost/benefit applica-
tions usually consist o well-structured techniques used in rcutine
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repetitiva operations. Medical care is essentially an unstruc-
ited area. There are no standard techniques for acquiring, organ-

meAng amM analyzing medical 4ata in a scientific manner.
re ars-a lines from Through the Looking Glass, by Lewis

Carroll, that seem appropriate here:

"TWht I use a word" Humpty Dumpty, said, in rather a
-sma7zd.u1 tone, "it means just what I choose it to

- neither more nor less." "The question is,"
Alice, "whether you CAN make-words mean so many

--F:E.erent things".

ofroians can interview a patient, and each will use his
wwu format ma,a produce a different medical history -- and possibly
a dfifint tarrent diagnosis. In addition, diseases and con-
Eitiors rf.i0 nt manifest themselves in routine patterns that readily
Lend ttase171:as to diagnostic algorithms. The result has been con-

diappointment for those seeking cost reductions. Even
th=se eyoect-fmg to improve effectiveness have not come close to

thv,ir goals.

WEe.L.1 the technocracy turned to this problem, it went either of
twc way. The more research inclined practitioners of computer
science sought the satisfaction of the sophisticated analytic
problems, such as diagnosis. Others merely tried to adapt the com-
puter to the existing methods for doing a job rather than identify-
ing the np-mrds and designing a new system that best met those needs.
loth ef.fmnts have failed mainly because they did not recognize that
the structured information base so necessary to a science does not
yet exist inhmedicine. It was like trying to solve an arithmetic
problem withnut having a numbering system available.

Status of Patient Care Systems

A 1968 survey of hospitals throughout the country conducted
for the:Department of Health, Education and Welfare indicated that
only 1..2 percent of the computers were installed for purposes of
hospita2_information systems, although about 16 percent were using
them far such purposes.1 This use, however, was mostly applied to
medical record file maintenance, Indexing and statistics. There
was no indication of an automated structured information system
contairing drug information, treatment plans, and medical records.
Furthermore, the study indicated that documentary evidence of actual
sav±ngs was lacking. Similarly absent was "accurate information re-
garding costs and disadvantages of computer systems. Too much of
the information disseminated is theoretical and has not been tested
and debugged in actual situations for a community hospital (as dis-
tinguished from a well endowed research associated hospital well
supplle2 with pnblic grant monies)."

Tb situation has changed somewhat since 1968. Today, much of
the computer-oriented developmental work is in the areas of past
histories and clinical operations. tet us examine a few of these

projetts.

III. S. )epartment of Health, Education and Welfare, Public Service,
"The Use of Computers in Hospitals," prepared under Contract Number
PH-I10-233.
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Patier7.:i History

The tern patient histor,7- xef,, to the vislble 777.:2ct of azgre-

gating and updating the patient's :-Hcord. Demogtaphic_ dentai. -edi-
ral, etc. profiles are includcd in :Me data. Most of -mne autcmatiE-m

work has concentrated on inpu= ran'aer than on output. .e. on data col-
lection rathe-r than on organi--iag data for the us:er. 16, at
least a dozen automated medical history projects 'have en acr7ted on
at medical schools, clinics, instirutions, hospitals in _T-rvate

companies from San Francisco 7.10 Buston.1 Essentially. _sac.... .77- these

projects involved an interface berween the patient anz an ,.--iiecta-mech-
anical device that asked quesrions and took replies. 7-iis _device was

either a teleprinter or a teleprinter/video dispLay ccm.minacion tied
into a computer.2 Generally, the patient uses the device eonver-
sational mode, i.e., questions are typed out or video Cispr_dyeC and the

1 For example see the following:

a. W. V. Slack, G. P. Eicks, C. E. Raed, and L. J. Van Cura,
"A Computer-Based Medical History System," New England Journal
of Medicine (January 27, 1966), gm. 194-198.

b. J. C. Mayme, W. Weksel, P. N. Schultz, "Toward Automating the
Medical Racord," Mayo Clinic Proceedinas, 43, 1 (January 1968).

c. R. Stilmam, W. T. Ruth, K. M. Colby, ..a.mA C. P. Rosenbaum, "An
Online Computer Systsem for Initial Psythiatric Inventory,"
American Journal of 'Psychiatry, 125, 7 (January 19E9 supple-
ment).

d. J. Grossman, G. 0. Barnett, and D. Swadlow, "The Collection of
Medical History Do=a Using a- Teal-Time Computer :-7,vstem,"
Proc. Conf. on Engineering in Medicine, ,and Biolog7-, 10,
39.1 (1968).

e. "Applying Computar-Frocedures to Hospital Psychiatrv,'
Frontiers of Hospi-at Psychiatry, Roche Report, 1- L9 (October
1 and 15, 1960.

f. B. C. Gluck, Jr. an.E. C. F- Struebel, "The Compuite- and the
Clinical Decisiom P7ncess:" American journa_.
125, 7 (January 196'; sup7lement).

MorTis F. Collen, Health Examination UJ n an Auto-
mated Multitest Labnmatory," Journal of the Ameriitam Medical
Association, 195 (MaTch 7, 1966); testimony, Dr. :':Lirris Collen,
Hearings Before the Subcommittee on Health of the 117rderly,
89th Congress, Secc-d Session, September 2:0 to 2L_ 1966;
"Computers in Mult.ipic Bcreening," Commuters in Biomedical

earch, Chapter Vol. i (A,--ademic Press, New Y7yrk and
London, 1965).

B

-bome systems are connected in real time 5...c a compmter, bur variations
include projector displays, simple local logic, and tape casettes.
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catiat sella,ots from a multi-71a atoime answer set. The answer is se-
aecteal hw- rressing a key on the lkeyboard or by touching the video screen
with e.ltrnit pea. The compturem- otooses ihe next question based upon the
answer timme. rne number of quistions asked and the length of the inter-
view .z.me s ftmction of the emzir of logic programmed into the computer
and tfe...el.-~-...a.-mleary of eliminat. irrelevant questt-us. Typically, an
effioforc teagram might ask oal,Y :50 questions from a_ total library of
700 celesr---rm=

(Clim:_mal Care

rhe mther major category:ME computer appl. tam-jams has been in clini-
cal cerations. These include: lent monitormmm, scheduling, tabulation
of treatmems, 1-A-Ring of laborircries, reportm::. test r.,sults and pre-
script-Lens on-demi:rug. Clinical a-momation has focused mainly on hospital
settings. Mbese .s...,!,tems perform e large number of fmactions and tend to
be sochistird, complex and ccatly. There are more than a half dozen
of these prrT'F---fs being carried on by industry ant Ltetiintions. I will
quickLF renaew aaly three that 1:believe to be th:- cmst operational.

2exas -7.71-stitnte for Rehabillz-ation and ReseariP (T1RR), a 56 bed
intensive-em=ended care facility Mas the most operional system in
pLace.-1. Lthat/ourput rerminaLs are located at sevirmL strategic sta-
tions thronhout the facility consist of telepritter and video dis-
plays The system was develonuil the institute staff and has been
optemAting sinsce. 1968. It pertms seven major fintottzns: Admissioms-
Dischat, SaheduIing, Pulmnnury Function Reports, Let:oratory Test Re-
si Tedside Data, Disabilit- Profiles and UroTn-gy

rhP. TIR.R system is Imterettag, not mnly becaus-, Lit is essentially
fally operational, but also it has been ful: integrated into
rift, daily routine of the staMf_ and has their accept. Furthermore,
the: system hem oparatedaon4,,.ennugh for it to be posarmle to analyze
its operatim-mal impact- Ir.- atuse.setudies Lwhich prr--ly need refine-
men:t) intE:cmte abotat am25%:neductimn in eney time f-patients. This,

:;-i-...LitilmutfrcEtc. the patient daiUm activitmsthemtule prepared
by To the sT, the :schedule represents daily achievement
goals, "As- restat, ma:tie:Las ;get to the proper therapy stations on time,
apeedStme fall emirate tfme dm therapy and generally make more effec-
tive imtne. The ,441-st of this system averages out to about
$11liesmaed g- dmis ommputer system does-yield a 25% reduction
im them it ccn st-effective at a .facility with an aver-
age aad-±-,n7 :mast of more than. 440. It is not ohm-Eons that the system
caa promide -.his result in ncic-Isimilar settings.

Tht sitc.:771md system of intezt, called REACH, yav :veloped usilg
pr.aate resatomces. REACH is a .mompreteptive LUIfl r ,:ommunication
s7stem ettommplos almost_ vvcry hospital activit 'tcluding pat.eat
c re, fimcai . services and stat_stical anSLysis.2 system was

r,larch_tr. E. B. et al, Daily Treatment Planning wiim an On-Line Shared
CGMDLI--: System, MethoOe .t-7- information in Medicite, Vol. 8, No. 4
(Ectm,74bvt- 20C-22:

2Pati carE motning report, bed census, test and treat-
met: cheduLes, updating the record, etc.; fiscal service includes
act _7rting, payrr11, purchasing, and statistical analysis includes
uti 7aclon teports.

11160
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essentially .11-Tly developed at the companY-Trior to installation at
a hospital al7, in many ways, is an admirable exanple of engineering.
Although hums= enu2meering pla-ced a role dn tae REACH system develop-
ment, hos-,:ta_ staff that vas to use it p2ayed no role in its day
to day d,:,v7mlopmenr. As a result, there vas Little staff identification
with the _ysteal witIsn it was installed at the aaptist Hospital in
Beaumont, Tends. =In fact, the staff, n-PY-'-icuTarly the physicians, re-
fused tc use nne s7sten. The scstem is still pot operational some two
years after .-imatien. Costs are about $1.0 to $14 per bed day, or
about $750,000 7,a7-year for a 200 bed hospital. This system is also
being irmstal-hadi at another hospital in Florida. Since neither instal-
lation is opespi-Immal, no impact data arE available.

The third. system (Temhnicon MedicaL Infonmation System). was also
developed by a p=iy,-ate organization,. au= in close cooperation with El
Camino Hospital_ staff at M=Itvale, CMT.i=ornia- This system also encom-
passes almost emery hospital function. The system is not yet fully op-
erational, but was recently chosen h= the National Center for Health
Service Resear=n and Development as a -recipient of additional funds
with the inten= ol evolving it as a prototype system. Operating costs
appear 7:_p be tn the neighborhood ol :$10 per 'bed day.

The genprAr lack of success to date I= controlling costs and im-
provin effectiveness is due mainly to a laCk of understanding of the
real nrhblems. More specifically, the maitr shortcomings common to all
these p--clmams are that::

did no= take a syst2us amproanin. to health, care as a prob-
1-m mff patient-health managammnt Emmolvfng many services and
mae.y professional personnel.

ltnir,.7-rg -7heir focus on tim= hosonmal, they failed to under-
s:Lanci the pnv4lem. They dearo_T-mone 1-vith a manifestation of
tne health naare problem, than the prtiblem itself.

Ilney adetMed coMputers to exisl-imf terhniques and operations
rather than develop aew approathes using costibenefit analysis.

Schematic of a Total System

systematic analysis of the 7,1roblem miaght well begin by seeing
health care as a need cYf a genpolitical area. A health care system
is el integrAl Tart of the socio-enam-it fi-irces that create and main-
Lain a viabLi commody. T1 heaitic care meed is met through a system
coffig1stiag of many, fo=ctional areas aad operating uni=s. Physicians,
demtists, nurses, tatmmedims, hospitaLls, Laboratory personnel, clinims,
nealta centers, intensive care units, custodial care units, and phar-
macies provide the functional needs- There must bre iategration of
these functions and a definite relationship between _units. This is
=he proper conceptual framework for studying modern b.malth care ser-
vices- The nev model allows a uniformly atractured system to be de-
veloped:and implemented because it tteats the many setvices and pro-
fessOonal personnel as part of the same s=stem. It . pl-lows large areas
of mmmortality of service needs to be idecttified. A feature of com-
monal'my is tJit service costs can be spread over a Targe group of
users, thereby minimizing costs to each_ The approath at least brings
us c-7 to creating the required characteristics for cost-effective
computer applications. The first slide (Slide 1) is a schematic of a
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centralized, community based automated health care information system.
The center element represents the automated system serving the community.
This is not just a hospital system -- all providers have access to those
files where a need-to-know exists. Thus, as a patient moves among spe-
cialists in the system, each has access to the patient's complete re-
cord, and each updates it based on the services provided. The community
base provides the opportunity to capture all the patient's health ser-
vice since he essentially never leaves the system. The three elements
shown, Patient Records, Treatment Plans and Drug File will account for
most communication activity between the centralized computer files and
the remote terminals at hospitals, solo practitioners' offices, phar-
macies, etc. I consider these files to be the most important elements
of the system and will concentrate most of the remaining discussion on
them.

The delivery of quality health services depends on a correct diag-
nosis and the proper application of therapy. Both the diagnosis and the
therapy depend on information systems. The diagnosis depends on infor-
mation gleaned from a health record; therapy is a function of the latest
information available for drugs and treatment plans. Although this in-
formation system is essential to quality health care, there has been
little effort to structure these data bases as a total information sys-
tem affecting the productivity of the providers' work and the cost of
health services. Before we see major advances in computer applications,
the information base serving medicine will have to be structured. Weed
was one of the few to recognize some aspects of this problem.1 Although
he did not address the total context of a developing medical science and
technology, his work in structuring the medical record is one of the few
efforts on the real problem

The health system is increasingly turning to more organized deliv-
ery mechanisms, such as group practices, neighborhood health centers
and health maintenance organizations (HMOs). Many different types of
providers (physicians, dentists, nutritionists, etc.) will work with
the patient on his set of problems and each will reference and update a
common record. The traditional records, such as the medical record
that has almost as many structures as there are physicians, must yield
to a health record that has a non-varying structure and has uniform
standards and procedures for making entries. These are also the re-
quirements for establishing a computer based centralized record system.
Thus, the social forces appear to be working in favor of automation.

A Possible Structure for the Patient Record

Why does the patient record exist? It's a data bank. It is the
vehicle for representing the human being in terms of health care para-
meters. These parameters are the primary means by which health care
professionals can diagnose and plan the management of an individual's
health. The purpose of the record, then, is to provide an information
base for the diagnosis and management of a patient's health. Clearly,
the structure of the record must be responsive to these functions. On
the basis of a review of contemporary work on structuring a record, I
have extended some ideas and added others. I must say, however, that
the result is only intended to represent a point of departure for much

1 L. L. Weed, "Ildical Records, Medical Education, and Patient Care,"
The Press (Case-Western Reserve University, 1969).
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needed serious work in this area. The next slide (Slide 2) is a sche-
matic representation of an automated record system and how it can be
used.

Nature of the Data Base

The raw material that is the foundation of the record can be char-
acterized as a set of patient-oriented observables. These observables
consist of two basic data sets: one is a demographic profile; i.e.
social, economic, vocational, and identification facts. The second is
a medical profile; i.e. complaints, examination parameters (including
vital signs), and test results.

Essentially, the rest of the record flows from the observables
contained in these two data fields. The diagnostician basically rear-
ranges and groups the data to represent patterns that can be identified
as patient problems. The result of this is the problem or etiology
field of the record. Next, the therapist evaluates the problems and
the patient's physical .and demographical condition and develops a treat-
ment plan for each problem, forming the treatment plan'data field. At
the conclusion of a problem, the therapist prepares a discharge summary.
In the proposed record, the discharge summaries are combined with some
general patient profiles such as allergies, reactions, immunizations,
and operations to form a capsule history profile. These combined data
provide the quick summary profile usually desired by a physician. Each
of these fields is defined in more detail in the appendix.

Treatment Plans

The treatment plan needs little explanation -- it contains the di-
rect and supportive therapy for the conditions undergoing treatment. The
automated system will contain a library of these comprehensive care man-
agement plans for all major conditions and diseases. The next slide
(Slide 3) indicates the categories of information that might be included
in a plan. These computer stored plans will not be rigorous protocols
that must be used by a physician. The plan will contain alternatives
and ranges within each therapeutic category. In addition to indicating
the latest accepted best therapy, the plan will indicate current experi-
mental procedures that show promise. The physician will be free to
exercise his judgment about which alternatives and how much of the plan
to implement. He can make these choices by using a light pen or he can
type in his awn modifications. Drug selections will be compared auto-
matically with the patient record data and alternatives suggested if
reactions, contraindications, etc. exist. As the categories are select-
ed, the computer organizes them into a plan format which, following the
physician's review, is transferred to the treatment plan field of the
patient's record.

The availability of up-to-date approved treatment plans expedites
1

two other activities within a health care system -- peer review and
cost recovery (third party billing) . It also has a salutary effect

1

with regard to malpractice suits.

1There are some projects underway in this area. Project AMOS at
the DeWitt Army Hospital, Ft. Belvoir, Virginia has been developing
treatment protocols for use by paramedics, and Beth Israel Hospital in
f.,,,ton is developing treatment protocols for chronic illnesses.
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Drug_ Files

The average physician writes'several prescriptions a day, and prob-
ably uses or should use drug information many more times a day. Drugs
represent a primary tool in the phySician's work. Research has produced
a large number of neW drugs in the past several years, and will continue
to do so. Information concerning the application, efficacy, reactions
to, and interactions o these drugs is constantly improving. Although
the printed literature, in its numerous forms, attempts to keep up with
these changes, there is no single, readily available source of infor-
mation that can be easily integrated into the physician's routine. As
a result, there is reason to suspect that drug usage is less effective
than it should be. One might argue that most physicians only use about
20 drugs at any period of time, and are generally well aware of the in-
formation about these drugs. Perhaps more accessible information and
more confidence in the credibility of the data would lead to a more re-
fined selection of drugs and a much larger library of choices. The cam-
puter information system provides the opportunity to economically inte-
grate a drug library into the physician's routine.

Conceptually, the drug file can be visualized as consisting of two
basic elements. The first is a set of stored data fields, and the second
is a search algorithm that allows the physician to locate the particular
data he wants. To illustrate the concepts involved in the drug file,
let uS discuss one possible way to design the file.

We will start by considering the problem of how the physician finds
the particular drug field he needs. If he knows the drug he wants, he
can tyPe the English name and presumably all the information about the
drug would be flashed on the viewer. Unfortunately, this is impractical
since drugs have different usage and associated information depending
on the disease being treated. (The term disease is loosely defined
here to encompass any condition that is treatable with drugs.)

Because of the drug-disease information relationship and the large
amount of data associated with most drugs, a more practical approach is
to create data fields based upon drug-disease pairs. Thus, the physi-
cian who knows the drug he wants to use, but wishes to review the infor-
mation on therapy, would type in the English name of the drug and dis-
ease and, through a retrieval algorithm, the computer would display the
appropriate drug-disease data field. The physician who does not know
the drug he wants can make use of a retrieval algorithm that allows him
to start with what he knows, even if it is general, and narrow down his
specifttation of the problem to the point where a specific drug recom-
mendation can be made. The retrieval algorithm is a decision tree,
each level of which consists of an exhaustive set of non-overlapping
disease categories. The video would display one or several levels of
this tree at a time dePending on the capacity of the display unit.

The next slide (Slide 4) illustrates this concept. Suppose the
first display consistS of the body systems and the physician is inter-
ested in the nervous System. He touches-the display box in which
"nervous system" appears and immediately the next decision level is
displayed. Following through, he then touches seizures, which calls
forth the display of the next level, then epileptiform and grand mal.
At this Point, touching the display grand mal presents a display of
available drugs as shOiqa on the next slide (Slide 5). If he selects
phenobarbital by again touching the screen, he views the drug data

I - 80 SZ



TREATMENT PLAN CONTENTS
(Plan Should Be Structured to Minimize Use of Hospital Service)

Laboratory Tests (initial and follow-on)
Drug Use
Dietary (nutritional needs)
Activity
Utilization of Physiotherapy and Other Therapy
Use of Other Physicians (specialists)
Location of Therapy
Nursing Care
Pre-Discharge Plan (family education, home care, hospital,

or health center follow-on)
Patient Education (about their illness)
Vocational Issues (need for change)
Need for Dental Care

IDigestive System

Parkinsonism

(SLIDE 3)

Nervous System 1 Locomotor System

Seizures Multiple Sclerosis

1-7.pileptiform Other

Grand Mal or
Major Moto

Psychomotor Minor Motor

Petit Mal Epileptic Equivalents

DECISION TREE

(SLIDE 4)

I - 81

93



Grand Mal Drug List

Phenobarbital (infrequent seizures)
Diphenylhaydantoin (frequent seizures)

Alternates: Other:

Phenobarbital Meprobarbital
Methabarbital
Primidone

Diphenylhydantoin Mephenytoin
Ethotoin

AVAILABILITY:

(SLIDE 5)

Phenobarbital Data Field

Phenacemide

Normal Adult: 120-200 mg/day, divided
Range Adult: 50-300 mg/day, divided
Range Children: 1-6 mg/day, divided

Eskabarb spansule (MFG) 10-12 hr slow
release, 65 or 97 mg, $0.50-0.75/day

Stental extentab (MFG) 10-12 hr slow
release, 48.6 mg, $0.67-1.35/day

.Generic

SIDE EFFECTS:

Drowsiness (relieved by amphetamines),
ataxia, paradoxical hyperactivity
(children)

Rarely: skin erruptions, exfoliation,
dermatitis, withdrawal convulsions
(esp. epileptics)

CONTRAINDICATIONS:

Porphria

(SLIDE 6)
I - 82

INTERACTIONS:

Primadone should not be added,
may be substituted

OVERDOSE:

Mild Muscular unsteadiness,
drowsiness, dizziness
periods of excitement w/
delusions + hallucinations,
BP + RESP
adequate + reflexes
operative ***
conservative, supportive
therapy

Severe Coma w/ CV + RESP difficulty,
vatiations in temp + pupil
size, pneumonia may
develop***
energetic treatment to
maintain adequate resp,
circ, temp + prevent
pneumonia, removal from
GI tract

PRECAUTIONS:

None



field display shown in this slide (Slide 6). All thLs is done_ in a
matter of seconds.

As mentioned earlier, there cannot be one data field per drug be-
cause a drug may be used in very different ways to treat different dis-
eases. Also, the alternative drug may be used in a different way than
the first choice, and would require its own field, or it may not. There-
fore, though each drug-disease pair may not require a unique field, each
pair will require a distinct field. In this slide, (Slide 6) I have
shown a structured distinct field for phenobarbital. It is fairly el-
ementary as it stands. There undoubtedly will be a need for a much more
refined structure. For example, under dosage, we may want to add en-
tries for pregnancy and nonstandard dosage. There may be special cate-
gory entries for new or controversial drugs that display literature ab-
stracts, give references, or might even present detailed literature.

In its final configuration, this drug file would be tied into the
patient record file. This interface would be accomplished by a querying
algorithm that would automatically check any drug being considered for
patient reaction or interactions with other drugs in active use by the
patient. Simple structured messages would alert the physician or drug-
gist to these facts. Examples of these messages might be: "Patient
Allergic" or "Medication Chosen Reacts with Current Medication (drug
name)".

In addition to inserting this information into the patient's re-
cord, it will be possible for the physician to transmit the final pre-
scription selection to a terminal at the pharmacy of the patient's
choice. Thus, the outpatient prescription process will eliminate the
cumbersome mechanisms and numerous handlings now involved. With the
transfer of the prescription order to the pharmacy, the automated phar-
macy system takes over. This system was discussed in an earlier paper.

Conclusions

In other fields, the science and the people practicing it expanded
together in a relatively free environment. In contrast, medical science
has had to grow within an established professional community and frame-
work with considerable inertial resistance to change. Although the pro-
fessional has tried to adapt, it has had to rely on a blend of old tech-
niques yielding new products. The result has been less than satisfac-
tory to everyone. A combination of more acute awareness by physicians
of these problems, more governmental interest in improving health ser-
vices, and a better comprehension by the general public of both therapy
and what constitutes a realizable level of medical care, have brought
the area into technological focus. An attempt to find computer applica-
tions in medical care is one manifestation of this tide of concern.

Controlling costs and improving the quality of health care are not
simple problems. The first-with-the-most approach will not produce vi-
able results, nor will a purely technical solution. We need more systems
analysts with their broader views working on the solutions than systems
engineers. We need a better understanding of the cost/benefit relation-
ship between automation and human-effort in the labor intense health
care system. And, finally, this perspective must be developed for more
typical health care systems than past efforts.
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APPENDIX

Explanations of Patient Record Data Fields

Demographic Record

The demographic profile represents a distinct field of informationthat will be called out by many users either
in combination with somedate in the medical profile or alone. Its structure is relativelystraightforward, requiring sub-routines that provide discrete sections(such as patient

identification factors) to be called on demand.

Medical Profile

The medical profile is the most difficult part of the redord sinceit usually represents the major picture of the patient. These data arealso direct inputs to the diagnostic process. Diagnosticians are organ-ized along specialty areas, with even higher order of specialization with-in these areas. The current ideal case for specialists would consist ofexclusive data sets that campletely served each specialist. But thisview-point is probably valid only if one wanted to adapt to the existingsystem. There is no evidence to suggest that the current informationalbase used by specialists is ideal. The existing system is inefficient.Symptoms and problems are not uniquely correlated;
therefore, storingdata along specialty lines could result in considerable redundancy sincethere are no unique allocation schemes. Furthermore, the specialty areasare not related to discrete

body systems, but usually encompass severalsystems. A patient's health, however, is a function of the state of hisbody systems. Conditions and disease affect systems, and problems mani-fest themselves in systems. Since, in effect, the particular record wasmeant to display the patient's health, it would appear that the funda-mental data field consists of a group of
subfields, each of which de-scribes the condition of a body system. In many uses, there is alreadya one-to-one correlation between specialist areas and body systems.Gynecologists, dermatologists, and eye and ear specialists are examplesof this correlation.

There may be a need to structure some subfields along specialtylines. For instance, pediatrics is a special case. Perhaps the filesof all children under twelve will require a totally different formatbased upon providing maximum responsiveness to the needs of the pediat-rician.

For the near future, it would appear that
provisions must be madeto identify many of the specifics about how patient examination andlaboratory test data wereobtained. For instance, in measuring bloodpressure, there are many combinations possible from the parameters in-volved such as patient position, part of the anatomy tested, instrumentused, and identification of the professional making the test. Thissituation puts a premium on good coding algorithms for data storage.An example of the variation in data that can be involved in a bloodpressure test is given in Figure 1. A simple coding technique is alsoillustrated.
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Test: Blood Pressure

Pa±ient Anatomy
Code Position Tested Instrument :1Administrator

A 1 1 1 1 supine right arm type x nurse

A 2 1 1 1 prone right arm type x nurse

A 1 2 1 2 supine left arm type x physician

Figure 1: AN EXAMPLE DATA MATRIX

Etiology Field

In the process of a diagnosis, a physician transliterates the set of
complaints and abnormalities into a set of problems. In this same pro-
cess, he also transforms the set of body system observables presented to
him in the medical profile into problem-oriented observables. The etiol-
ogy file merely preserves this transformation. It identifies the speci-
fic complaints and abnormalities with a problem and presents a visible
portrayal of the diagnostician's work. Observables that cannot be as-
cribed to a specific problem will be listed under an unexplained entry.
When completed, the etiology field will contain the entire set of com-
plaints and abnormalities originally identified in the medical profile.
The combination of a problem structure and an observable accounting sy-
stem will provide both the diagnostician and therapist with a more ef-
fective vehicle for pursuing their tasks.

Treatment Field

The treatment field will contain the total therapy schedule for the
patient. Each problem will have its own specific treatment plan. A
treatment plan data field will be divided into an active and inactive sec-
tion. The active section will contain a one-day or full week's schedule
of events for the patient listed in chronological order (the time period
will be determined by experiment during the project). For example, if a
drug were to be administered every four hours, the schedule will show it
entered at 8, 12, 4, etc., rather than "every four hours". An event sche-
dule provides an objective oriented plan displayed as a time profile.
Experience with this type of plan has shown it to be a motivating factor
to the professional staff and a cause for increased productivity.' The
active section will also contain the record of the past two weeks' sche-
dule of events and the results of these events, such as important obser-
vations, results of physical examinations andtests, temperature readings,
etc.

The second part of the problem-treatment file will consist of the
treatment and chart information that is more than two weeks old (again,

tt.-: period will be determined experimentally). This file will be
!=t:red ci7f 1.toe on tape since it can require a large storage capacity.

tion with Mr. Robert Baker, Texas Institute for Rehabilitation
V.nearch.
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The ,:e.tilitv in storing these data will require research since the fu-
ture amportance of a histor:Lcal vital-sign profile is not well knowm.
Some ,datemust be preserved. The question centers on the sampling rate
used in e=tracting the data to be stored. For instance, if temperature
has been taken every two hours, should every measurement be stored, only
a mar.ming and evening measurement, once a day, range for the day, etc.?

Discharge Summary

-The problem-discharge summary is an encapsulated inventory of the
problem. The summary contains the original diagnosis of the problem, the
final, diagnosis, summary of treatment, any significant facts, and prog-
nosis. It will be stored as a distinct part of the capsule history.

Capsule HistorV

The capsule history file will serve as a record abstract and will
provide the professional with a quick overview of the patient's medical
historry. It will contain data on chronic illness, hmmunizations, al-
lergias, reactions, and a chronological listing of problem-discharge
summaries.

1
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WERTNC, UP THE WOBBLING WORLD

Andrew A. Aines
National Science Foundation

It is anhonor and a pn-ivilege
to be invited to this splendid cam-
pus to shan.e a few thougits with
such an emdnent sroup of men and
women dealcated to the enlightened
task of maintaining and improving
the health of all Americans. I sa-
lute the planners and sponsors of
this conference who have worked so
hard to make it possible. 1 know
that each of you will contribute
liberally to its success and that
when you depart, you will carry
away'with you the warm feeling that
you have both made an important
contribution and that you have left
your associates richer intellectu-
ally for having been here.

Meeting again with George Eager and Paul Olejar, who have done so
much to improve the theory and practice of chemical and pharmaceutical
information-processing over the years, brings back many memories.

We were then the young Turks, discontented with the status quo,
dedicated to the lofty objective of restructuring the way the nation
and the world should structure its chemical information programs. Spe-
cifically, we quarreled about the way to modernize chemical notation
systems. But we recognized that this was a small, though very impor-
tant sub-system. /n the early sixties, we began to perceive that a new
era of information was drawing nigh and that what we were doing was of
growing importance. We hardly talked about the coming cybernetic rev-
olution. Marshall McLuhan had not flashed across the skies in meteoric
fashion. David Sarnoff had not made his pronouncement that the new
building block of society is information. Fritz Machlup had not yet
written about the arrival of the great knowledge industries. Peter
Drucker had not yet put forth his pronouncement that the impact of
cheap, reliable, fast and universally available information would easily
be as great as the impact of electricity. Daniel Bell had not yet pre-
dicted that the United States was on the verge of becoming a Post In-
dustrial Society with the information and communications industries in
the center stage.

Nevertheless, we could feel that a new tide was sweeping in and we
were on the crest of a wave. We were reading the statistics that came
to be subsequently referred to as the "information explosion." We were
aware of the imminent arrival of a host of new technological advances
in computers, telecommunications, reprography, micrographics, publishing,
and more. We understood the potential gains that might be registered
by wise harnessing of the new technologies in coping with the flood of
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knowledge that is a hallmark of this era. We began to see the tradi-
tional tools of knowledge-handling we inherited from the past in tran-
sition, often in disarray. We were full of pride that the field of
drugs and chemistry would be in the vanguard of this great movement.

A decade has passed, and I guess we are still proud to be thought
of as young Turks, still striving to comprehend the mysterious force
sweeping us forward, still trying to find "handles" that we can grasp,
and still trying to profit from our experience, especially our mistakes.

It is my pleasure this evening to share a few insights and con-
jectures with you. I hope from my rough-hewn diagnostic exploration,
you will be stimulated to interact with me. Wistfully, I hope that I
will be able to enrich your own perceptions and expectations. If
they match my impedence,so much the better. If they clash, so be it.

To begin with, let us take a brief glance at the era. It has been
ushered in by a gaggle of revolutions or near-revolutions in science
and technology, in education, in moral values. There are so many of
them that we are unable to distinguish cause and effect. We now talk
about crisis management as the mark of solvent governments and insti-
tutions. Problems - most insoluble - come so quickly that they tend
to replace and transform earlier ones; they are rarely solved in a
logical, satisfactory way. Many of the institutional pillars of soci-
ety are in disarray. The discontinuity between the life styles of the
yound and old is often frighteningly dramatic. Population pressures,
environmental decay - but why go on? Every person in this room can
add a few of his or her choice candidates to the list.

Although you would hardly detect it from reading or viewing the
media, there are some entries on the other side of the ledger, entries
that are positive in nature. The vast majority of our people continue
to work hard to make progress. There may be more people hungry than
there should be, but at least in our country more people are being fed,
clothed, housed, and educated than ever before. I will not gild the
lily or claim we are even a light year close to a utopia, but the
University, though a bit bloodied, still stands; the pharmaceutical
community can proudly talk about new drugs, new techniques and proce-
dures, and other breakthroughs that have revolutionized and advanced
chemotherapy to new heights. There are people in hundreds of other
fields, literally, that can proudly point to advances and gains to
make the human condition more bearable.

But it should also be reported that somehow the interaction of
technological breakthroughs in many fields results in unexpected bio-
chemical socio-economic-like action which at times creates unwieldy
problems. To solve one problem, we unwittingly can trigger off yet
others. I am not sure if it is fair to blame the breakdown of moral
values on the Pill and other prophylactic technology, but somehow some
stubborn part of my brain keeps grumbling that they could be contri-
buting. While I hasten to reject this as a generalization, we all can
cite others that raise so many emotional hackles, like environmental
pollution, stagnating cities and traffic, strip mining, and many more.
As each technology expands, often without regard for its cumulative
effect, we seem to be playing a form of Russian roulette, like the kids
who raid their parent's medicine chests for pills, mix them up, and
take self-destructive potluck by ingesting them. As you gather, I am
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now discussing the need for technology assessment, which, it seems to
me, is a long overdue task for civilized society.

Recognizably, this is a morose picture of the scene, but no
special insights are needed to recognize that public anxiety is border-
ing on neuroticism, so let me add this all up in this prefactory note
by admitting that this is not a placid era, but one of grave disequili-
brium. It is a wobbly world, indeed.

As I was writing this paper, the massive strike of communications
workers broke, hence it would be difficult to convin,:e any objective
observer that this is the crowd I have in mind when I talk about "wiring
up" the wobbly world. Rather, I harbor a deep belief that we are
going through some kind of an information-communication upheaval that
has some traditional and some unique characteristics, that the intro-
duction of new communications into an unsettled world is bringing on a
condition similar to spastic fibrillation, and that we will approach a
steady state only when we have mastered the indigestion.

Consider: Every person in this room is a product of the kind of
conditioning that comes with the Gutenberg inkprint medium. I might
add the aural medium, radio, which admittedly does not equal books for
intellectual transmission, except on growingly rare occasions.

Consider: The flow of new scientific and technical knowledge in a
variety of forms is akin to a tidal wave that increasingly robs us of
the assurance that we can be confidently knowledgeable of everything of
importance that happens in our own and almost any field. I do not
believe that there is general awareness of this phenomenon, although we
are willing to acknowledge that the half-life of a professional's know-
ledge gets shorter and shorter with each passing year and that formal
education consequently must be spread over a person's active lifetime.

Consider: A great new knowledge industry, as previously mentioned,
is beginning to grow. It is important to realize that the information
process is going through a process of institutionalization. Creating
and operating a large computerized information system is a "big" busi-
ness. It is my estimate that the cost of scientific and technical
information handling by the Federal agencies alone is over a billion
dollars a year. There is not a university in the world that trains men
and women to create and manage programs and systems of this magnitude.

Consider: Several years ago, the Pierce Study on Computers and
Higher Education, commissioned by the President's Science Advisory
Committee, advised a rapid and universal action by universities to
teach students how to use the computer. Hardly anything happened. Sure,
many of the more affluent colleges moved into the use of computers for
administration and research, but nothing as dramatic as the Pierce Panel
suggested has been achieved. The problem is not the lack of money alone,
although it played a major part. While we have trained many thousands
of programmers and magnetic tape tenders, by no stretch of the imagina-
tion can we claim that more than a few thousand people in our country
really know how to use computers in a creative fashion. Like the cynic
said, "We are moving into the use of fourth generation computing
machinery with first generation managers."

Consider: Most of us are well-schooled to a built-in attitude that
good information is scarce - and in many respects the condition still
prevails. But, as I mentioned earlier in another connection, we are in
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an age of information overabundance. The trouble is, most of us are
still acting out the script of information paucity; although the infor-
mation warehouses are bursting at the seams. As individuals, we tend
at times to hoard information largely because that is the way we are
trained. A good case in point is the Pentagon papers. Did you know
that there is a large professional society of classifiers? Our patent
system is not organized to make information pertaining to invention
easy for the public to get. It is almost a closed system. Congress
passed a Freedom of Information Act n few years back to shake up the
Federal agencies, yet Congressional committee chairmen have been known
to maintain near tyrannical control over the information apparatus in
their groups. All you have to do is talk to members of minority parties
in Congress to see what I mean. Many scientists play the information
poker game close to their vests. Industrial espionage flourishes
because of the monetary value of information, but also because its a
great game to play.

Consider: There are extraordinary developments in information
and communicatLons technology. Think of all of the telephones, radios,
television sets, and other electronic equipment already in our homes,
schools and offices. As CATV, electronic video recording, zerography,
and micrography, singly and in combination, begin to invade our offices
and homes, think how much more our sensory capabilities will be extended.
As the picture telephone makes it possible again to bring people face
to face electronically, as EVR for home TV sets returns time control
to the individual, as cable TV significantly increases the number of
channels and selection of programs, as electronic newspapers become
viewable on home TV screens on demand, as direct transmission by sat-
ellite of programs to home and community antennas moves towards reality,
as the small home computer or residential terminals connected to larger
central data utilities become available, as lasers to transmit mail and
data and improve computer storage become commercial, as holographic
picture transmission for business and entertainment emerge from the
laboratory, and as computerized networks interconnect information nodes
for a wide variety of users - just think of the impact on the way we
live! As these things happen, I contend that we will realize that the
communication revolution is really less one of technology than a revo-
lution of knowledge and the availability and utilizability of that new
knowledge.

Consider: For those of us immersed in this emergent business,
there is something of an Alice in Wonderland feeling. Here comes the
technology, here are the great needs of society for information and
data; information to solve problems, information to advance knowledge,
information to make the decisions we face daily, information to heal
our sick, information to govern effectively, information to operate
our technological machine, information to control crime and promote
justice, information to cleanse our environment, information to promote
peace and tranquility on our streets and among nations, information to
control criminal drug traffic, information to enable necessary change
in our attitudes and our institutions - the list is endless. We need
the ability to bank known knowledge in such a way as to organize it
and call it forth out of the vaults much more rapidly and intelligently
than ever before. Yet our success in doing so has been piecemeal and
hesitant. The fearsome cost of not solving the problems of decaying
cities, of clogged highways, of a creaking educational syste% and so
many more needs, are so great that whatever we may be called upon to
invest to improve the information foundation and conduits needed to
facilitate change would be a comparative piti nce. The inveatment,
however, calls for much more than money, I remind you.
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McGeorge Bundy in a keynote speech to an international symposiumon the management of information and knowledge noted: "The problem isthat in most if not all spheres of inquiry and choice, quantities ofraw information overwhelm in magnitude the few comprehensive andtrusted bodies or systems of knowledge that have been perceived andelaborated by man...not only of knowledge systems with predictivevalue, but also of information
systematically organized to yield bene-fit of cqmprehensive description." He asks: "Where does the novicemayor turn to comprehend the dynamic relationships between transportation,employment, technology, pollution, private investment, and the publicbudget , between housing, nutrition,

health, individual motivation anddrive?" In that same speech, Bundy strongly advocated a powerful en-vironmental quality information system international in scope. Ihappen to agree with Bundy, and ruefully admit that the government isfumbling its way towards such an organized system. Bundy made anotherstatement in his talk that ought to be framed and placed on the wallof every person who is a modern rationalist
and advocate for progress.He said, "In the hands of men of powerful and scrupulous intellect,this modern tool - the computer - can help us define the facts, butnot 'an' answer or 'the'

remedies...Societies can become paralyzedover a plethora of facts and the absence of obvious conclusions. Orthey may freeze when the indisputable facts and necessities offendreceived values and conventional wisdom..."

Consider: A pre-election statement by President Johnson (DrugResearch Reports, November 11, 1964) on his health goals put dissemi-nation of drug information on a par with the discovery of new infor-mation. LBJ said a system of drug information centers would be"essential" to a Democratic
Administration's health program. The samearticle stated that the American Society of Hospital Pharmacists pro-posed that it would identify hospitals in which centers would be feas-ible, organize essentially

a national network of these beginning centers,then develop a pharmacological classification code that could be usedin most of the centers. The code was to be built on the numerical systemused in the American Hospital Formulary Service. The code would beused in developing electronic data processing and indexing systems,with a standardized system usable by all contributing hospitals.

In the same Drug Research Report, some interesting comments wereexcerpted from a speech by Don Francke of ASHP. One of these caughtmy eye. He said: "In the field of drug information, tens of pharma-cists could serve the needs of thousands of physicians serving millionsof patients...The social significance of.establishing drug informationcenters in teaching hospitals is far greater than providing drug infor-mation service to physicians; through such centers could be developedsimultaneously a program to audit drug therapy in the major teachinghospitals..." So much for the comments of President Johnson and DonFrancke. How much progress we have made since these promises and pre-dictions were cast, I leave to you to evaluate. Even with the best ofintentions, the gulf between promise and accomplishment inevitablyyawns and yawns.

Consider other glitches: Many people who need information anddata badly show little interest in changing the size and shape of thenet they use to get it. If I remember his law correctly, Calvin Mooerpointed out that if it takes any special effort to obtain information,people are seemingly loathe to invest such energy. The reluctance ofmany people to scrap their prejudices extends to the way they get and

I - 91

104



handle information. This is important to dwell on because this truthhangs over the head of all those who presume to create new mechanizedinformation systems for people. Despite the appearance of a torrentof plans to improve information systems for scientists, engineers,technologists, administrators, and others - it is a rare incident whenthe plea for improved system performance comes from the grass roots.Moreover, the kitchen midden for discarded information systems, manycomputerized, is full of rejects. Many of these could have been suc-cessful, if the users were willing to change their information practicessufficiently to make them work. It is also true that many informationsystems were technically inadequate, thus doomed to failure, but thisis only part of the story, the part that gets the publicity.

From what I have said up to now, you can add up a few facts anddraw a few conclusions
- the technology is here; the information bankbulges; the information
infrastructure is growing, but has not yetreached a high degree or requisite of professionalism; the need forgood information and data for the individual and society is soaring;information is now big business and will take center stage as weadvance into the Post Iadustrial Era; communications contributes.tothe health and problems of society; as individuals and as a societywe are all being "re-programmed"

to the more sophisticated use ofknowledge and the knowledge apparatus; and society has not yet madethe kind of investment needed to take advantage of the new tools.

Although we have not achieved the kind of potential I attributeto the communications
revolution, I cannot help but remember the truthof Nathaniel Hawthorne's

observation when he advanced the view that"a man's bewilderment is the measure of his wisdom." Certainly, theferment we are going through, including the surge of new communicationsand information-processing technology that pours out of our labora-tories, the cutting and trying on of new information system garments,the experimentation with networks and cost-sharing, and the uneasymarriage of conventional and unconventional
information systems, thegrowing concern of developing and some developed countries that theyhave no black box to plug into, and the international complexion ofthe infodata turbulence

all contribute to man's "bewilderment". Wecan draw some comfort too from the word's of the anthropologist,J.D. Unwin, who said, "There is no trace of any display of productiveenergy that has not been preceded by a display of expansive energy"that we can see.

It was John Dewey, the
famous educator, who once pointed out thatthere is no such thing

as status quo in a modern civilization. If helived today, he would have so much more evidence to prove his point.And because the name of the game today is change, in my judgment, ifwe want to bring a measure of some stability to this wobbling world,we are going to have to improve our ability to communicate. If wewant to control our destiny and keep this
powerful technology undercontrol, we will have to do more long-range

thinking, more intelli-gent formulation of options so that they can be understood by theelite and the public, and we must take steps to guide the course ofevents along a chosen path, which as the scientist, Robert S. Morison,urges "must become as exciting
and rewarding for the best minds s isthe present pursuit of basic scientific knowledge."
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To achieve a high measure of success, I believe that the best
thinkers in the United States and the world must address their thoughts
to the issue. I disagree with the theoretical possibility of the
resolution of the problem via obscure and random marketplace action.
I would hope that our leaders - not excluding the professional who also
calls himself a pharmacist - will work with the Hagers, the Olejars
and the rest of us, who believe that the world of communications,
information processing, and the wise use of knowledge are one and
indivisible.

This is my hope, expectation and goal. I am sustained by a
thought in Carl Sandburg's poem, "Washington Monument by Night" in
which he reminds us that, "The republic is a dream. Nothing happens
unless first a dream."
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WORKSHOP A

THIRD PARTY PROGRAMS

Any of the third party
systems involved has an immense volume ofclaims and to typify the total problem, I'll use the proposed Medicareprogram for out-of-hospital patient

prescriptions as an example. We aretalkin here about one to one-and-a-half million prescriptions a day ina dynamic flow and with an overall ($4.00) unit value. Very early in thestudies for this program, it was decided that any paper flow in which wewanted to gather significant data would inundate us simply by the numberof rejections you would expect on a normal program, i.e., 4.6% that wepresently experience in the Social Security Administration program forretiree beneficiaries. We keep records on approximately two hundredmillion wage-earners. Our tape library consists of approximately onehundred eighty thousand reels of tape. We even have a program to findout which reel of tape to use. However, this can and is done in a verybusiness-like manner in our shop. The cost of administration of thisprogram (I'm talking about the survivors' benefits and the retirees) istwo percent.

When we look at Medicare, the cost of administration rises signifi-cantly. There is a difference between the cost of processing physician'sservices and hospital services, but there is no significant differencebetween the two, although the cost is quite higher than that for retire-ment beneficiaries. This is due to the fact that we have to rely uponother people (intermediaries
and carriers) who have different degreesof sophistication and/or EDP equipment and usage. Some of the things wetalked about are as follows:

1. There is an enormous volume that can be expected to flow throughany of these third party systems. Of course, we are not talking aboutthe total health care picture, but simply of the transmission of drugdata for repayment by third parties. We are not talking about capturingdata for review of contraindications or potentiation or any of thequalitative aspects. The qualitative review can be done as a subsidiaryprogram or as an after-the-fact program.

2. Each of these transactions is a small transaction and, if youuse a clerk for utilization or review purposes, the cost relationshipwould be absurd, We are talking about an average claim of $4.00. Ifwe spent more than a minimal time on it, it would be out of order asregards to cost.

When we first started talking about a possible Medicare drug pro-gram back in 1967 and before, we projected a program of four hundredmillion claims a year and accepted five percent as an acceptable figurefor the cost of administration.
This would have been about $.20 perclaim for the first year which we expected to drop down to about $.12or $.13 after the first year. The average cost of the prescriptionhas risen since then. Approximately five years will have passed by thetime of the inception of this program and its implementation.

The need for mechanizing or using computers to process claimshas not only become more and more desirable, we feel it has become nec-essary. I think anyone in the third party area will agree that there



are different degrees of use of computers, but the most desirable feature
that we found in processing claims is that there should be error-free
input.

When we first started talking about this concept a number of years
ago, people said that we wanted to put a man on the moon, and we said
indeed, we did. Well, men have been put on the moon, and we do have to-
day an error-free type of input which several manufacturers now have in
production to help the commercial field with similar problems. A number
of companies such as IBM, National Cash Register, Pitney-Bowes, and others
have adopted this concept as the means to pick up their data error-free.

If there is a dynamic flow of a million prescriptions a day and a
five-day work week, with a ten percent reject rate, we would have fifty
thousand rejects a day which somebody would have to review and either
send back, or not pay, or delay payment. We would not like to do that.
We would like to follow the pattern of PCS and others and make prescrip-
tions payable within fifteen days, an0 we feel that this will be done.

We are not geared to, nor do we pretend to be able to tell the
physician that he should use the proper drug, at a proper time for the
proper use, but we will use one form of utilization review and that is
to detect over-utilization per se or over-prescribing. In other words,
by developing a physician's profiles, drug profiles for the patient,
and drug store profiles, and meshing these three we can find out quite
a bit about what is going on as far as program administration is con-
cerned, and that is our primary job.

Of course, there are other elements that we will collect during
this data transmission which will be given to other agencies within HEW,
for their use in teaching, continuing education and other means of up-
grading the practice of medicine and pharmacy.

4. To be efficient, we feel that there should be an extremely low
cost for this data collection. We have been assured by one of the major
-- perhaps the major electronics manufacturer -- that once the data is
collected, in the terms of which we are speaking -- i.e. four hundred
million claims or more a year -- that the cost of manipulation of this
data is from one-half cent to one cent per transaction. This does not
include the cost of the computer itself nor the cost of postage -- we
are talking about the manipulation of data.

Using the type of program that we have envisioned, we feel that we
can immediately detect trends in any sort of abuse or over-utilization
situations. We have also taken into account some of the trends that
are developing within pharmacy, such as the use of family record systems.
We expect that some of the hard copy that will be developed as a by-
product of the data input will be used to supplement the family record
system.

5. We talked quite a bit about some of the other uses of a termi-
nal device or data collection devices and one of those was the re-ordering
from the wholesaler, inventory control, etc. All of these things are
possible as supplementary progrmng, using a particular device.

6. Depending upon who uses or controls the use of the device, the
cost of all these users would be prorated. We can see how many of the
third party, government or non-government programs can have data sent '

a collection site and either processed or simply collected and then sc,
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to SSA or Medicaid or any other third party as the case may be, with
each paying part of the cost. If the pharmacist uses the terminal to
control inventory or to reorder, he would pay part of the cost.

Vic Morgenroth did a tremendous job in stating the problems involved
with third parties today that use a paper system. He gave us a typical
day's work as an example. He said that a nursing home called in a series
of fifty prescriptions and it took four hours and ten minutes to prepare
and complete the forms involved, and fifteen minutes to fill the pre-
scriptions. I think that this is an excellent example of what is faced
uy pharmacists today unless a more sophisticated means of collecting,
disseminating, and processing data is produced. This is one of the main
reasons that we have shown a preference for a data input device that will
collect data error-free, quickly, and at a low cost.

Our particular job at SSA, at this time, is to collect data, process
it quickly, and pay the pharmacist quickly, while detecting trends and
abuses. That is our job. I suppose that's the job for any third party
program; I think that the ends that we have at SSA are certainly those
of any other third party program.

System Requirements Defined

As I've said, we talked about many things, but the real subject of
our group was the data requirements necessary for processing third party
claims, and the following items are these which the panel unanimously
agreed upon. As stated before, these items were decided upon by members
of diverse groups representing not only government agencies but also
private parties, state organizations, etc. Basic data requlrements are the
identification of patient, physician, and pharmacy. There should be a
transaction number. The drug should be identified, perferably by a code,
and data would be needed on refill indication, date of dispensing, quantity
dispensed, number of days supply, and charge. Finally, the payer or
insurer must be identified.

Some comments: The National Pharmaceutical Insurance Council's
vendor number certainly is one that everybody can use in the proposed
system. Naturally, there should be a drug code numbrn We decided that
it should be the Food and Drug Administration's Natioil Drug Code, if
for no other reasonthan the fact that it does exist, it is widely ac-
cepted and will probably be mandatory by the time our program goes into
effect. The patient identification number will, of course, be the social
security number.

For the physician's number, we have shown a preference for the
social security number. The AMA also has a list of physician numbers,
but we were not sure that this is a complete list. We are going to com-
municate with the AMA and find out what their preference would be, i.e.,
which system they would prefer to use. We will work in conjunction with
them in determining what the physician number should be because all of the
plans, whether they be private, government, state or what have you, re-
quire a physician number.

It's important to SSA, and I'm sure it is partly true for the private
third party plans, that each of these inputs be given a standard number,
or a common number of characters, whether numeric or alpha. And we agree
upon these various number of characters. Of course, this will be available



to you after the proceedings have been printed. The SSA Medicare
drug program will use a standard set of characters; whether the
other programs will do so remains to be seen.

I would like to thank Mr. Olejar and Dean Hager for inviting
Mr. Higgins and me to participate with this panel. We enjoyed thor-
oughly the input and by-play of the various participants. I think
that this meeting has provided an opportunity to show that there can
indeed be unanimity in the selection of elements to claims processing
that are needed and that they can be agreed upon by all persons con-
cerned. This should help to finish the development of a multi-program
terminal device.

Riley J. Jeansonne, Reporter

Committee Members: Joseph Higgins
Jack Fay
Victor Morgenroth
Michael Ripsman
Raymond Terkhorn
Frank Yarborough
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WORKSHOP B

DRUG DATA

Thank you, Mr. Chairman. I think it should be noted that the Com-
mittee put in a thoughful, intensive, and creative effort. I trust my
interpretation of their thoughts will be correct. Workshop E focused
on the contributions a computer-based information system could make to
pharmacy practice in the context of direct contributions to patient care.
We felt the pharmacist can contribute most to health care services if he
directs his efforts to advising the physician and patient on safe and ef-
fective drug therapy. For this purpose a properly designed information
system would be highly desirable and a computer-based system should be
considered. The system should be designed to give the pharmacist the
information while the patient is with him rather than on the next visit,
if any, after the prescription has been filled.

The system should help support two major functions of the pharmacist
which are separated into those directly involved in patient care activi-
ties and those which are indirectly related to the role of patient care.
The direct functions include the dispensing of medications; and such aux-
iliary tasks as Rx usage control, drug monitoring (comparing current
orders with previous to look up allergies and interactions) , and health
information (advising where information can be obtained on drug abuse
and poison control) . The indirect functions which account for an esti-
mated 40% of the pharmacist's time, include such tasks as handling ac-
counts receivable (third party), accounts payable, inventory control,
merchandising, personnel management, financial management, and civic
service.

Most of these functions we felt offered great potential for computer-
based information systems to aid the pharmacist in providing health care.
Third party payments would, in our opinion, come under accounts receivable.

There are two categories of data needed to perform the direct func-
tions. These are (1) situational data on the patient and the drug order,
and (2) resource data. At this point, to clarify what follows, I would
like to define what the direct patient care functions mean. I take the
liberty at this point to express in my own words the committee's under-
standing of the categories.

Under dispensing fundamentals, we're talking about providing accu-
rately prepared and labeled prescriptions. This would involve getting
the right form and strength of the prescribed product, typing the names
and dates of patients and physicians, providing clearly typed directions
for dosage administration, appropriate auxiliary labels, and, of course,
the correct count or volume of the drug. Under prescription usage con-
trol, we refer to the pharmacist assuring good drug therapy by checking
the patient's comprehension of drug usage, adequate explanations, if
needed, of dosage instructions, adequate explanation of cautions and
storage conditions, and recording the fact that the prescription was
dispensed on some sort of family medication record. Under over-the-
counter drug usage control, we refer to the pharmacist's activities in
advising patrons on the use of self-medication products by giving the
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patient information on the choice of product, by pointing out thelimitations of self-therapy, by referral to the appropriate sources ofprofessional help, if needed; and recording purchased over-the-counterdrugs on a family medication record.

Under drug monitoring, we refer to activities related to detectingand solving problems involving incompatibilities and adverse reactionsthrough the use of family medication records, through recognizing orseeking patient-provided clues and using all the other sources of pro-fessional knowledge available to the pharmacist through printed mate-rial or other types of information which we refer to later as resourcedata.

The system which would help fulfill these objectives of profes-sional practice is outlined below:

MD's office enters Rx into regionally organized data bankPatient goes to pharmacy of choice
RPh queries data bank for new drug orders and current drug
history (including allergies, drug interactions, etc.)If no history, obtain Rx

If problems, consult MD
When Rx is OK, have terminal prepare label and initiate

payment process
Drug order is filled by a technician under the pharma-
cist's supervision

Pharmacist advises patient about Rx and answers patient'squestions.

The physician's office staff enters the prescription into a region-ally organized data bank. The patient goes to the pharmacy of his or herchoice. The pharmacy queries the data bank for new drug orders and cur-rent drug histories, including
allergies, and drug interactions. Ifthere is no history on file or if after study of the medication record,there are problems in the drug order being placed at this time, the phar-macist consults the physician, not necessarily through the computer, butperhaps by a telephone call. When the prescription order is correct andthe necessary modifications have been made in the computer file, thelabel is prepared on the computer terminal. At this point, we can takeadvantage of using technicians under a pharmacist's supervision to per-form the mechanical functions of actually filling the prescription itself.At the same time, the payment process is initiated. This is where thissystem articulates with third party payment systems. When the drug orderis filled, the pharmacist then explains the use of the drug to the patient,and answers any questions on over-the-counter drugs or health informationwhich the patient may have. That, in very general terms, is how we seethese functions being performed.

The first type of information necessary to implement this system in-volves situational data, i.e., patient and drug order data relating to aspecific transacticn. Situational data includes: identification of thephysician, pharmacy and the patient, the patient's demographic data(birth date, sex) , the patient's drug history and allergie$;, third partyplan identification, the diagnozis and the, prescription itself, i.e.,the drug, directions, quantity, dosage, form, strength, date, etc.Also needed are flags to indicate that: an order was written, the
prescription was filled, the date the order was filled, the pharmacistand technician who performed the activies, the lot number and brand

1'114



of drug dispensed, refill authorization, price, quantity, and that cer-
tain actions were performed by the pharmacist (such as patient or physi-
cian consultations). These indicators were thought to be desirable to
permit reviews of drug utilization and the pharmacist's effectiveness in
health care.

Under the heading, resource data, we decided to exclude the medical
literature on the grounds that including such voluminous data is beyond
the scope of the present system's objectives. The resource data needed
for the system includes: drug names and codes, (we thought for a number
of good reasons which time does not permit us to go into this morning
the best example of a useful drug code is the American Society of Hospi-
tal Pharmacist's Drug Products Information File), a centrally prepared
data bank on adverse reactions and drug iateraction data which would be
limited to those that are clinically significant, cautions and warnings
for the patient on the use of the drug, and data on the restrictions in-
volved in dispensing medications such as those for controlled substances
or investigational drugs.

Unresolved questions concerning such a system include its price/bene-
fit ratio, who would pay for its implementation and the thorny problems
of confidentiali.::y and invasion of privacy.

Well, this is a quick sketch of a complex subject. It deserves con-
siderable further discussion between all parties concerned, particularly
pharmacists from all areas of pharmacy and systems designers. They need
to hammer out acceptable trade-offs. It was recognized that this approach
faces many difficulties, primarily legal and economic. But also it was
anticipated that in making trade-offs, a systematic and objective analysis
will reveal the merits of the system. Laws can, with difficulty, be
changed. If the need is urgent enough, funding can be found. If the
system really helps pharmacists, I think they would be willing to nay
for a fair sharp of the costs. As a final point, we would like to stress
that many of the data uses, such as third party payments and drug utili-
zation review, which have received much discussion at this Conference,
could be obtained as a by-product of the patient-care system outlined.
We believe emphasis on how computers can help the pharmacist provide bet-
ter health care is the appropriate issue and is the perspective from
which this Conference was conceived. Mr. Chairman, this report is re-
spectfully submitted.

Raymond Jang, Reporter

Committee Members: James A. Baker
James L. Carmon
N. E. Cooley
Fred M. Eckel
Paul D. Olejar
Margaret K. Park
Edward Patula
Mary Jo Reilly
Winifred Sewell

11115



Joseph Higgins
Moder.7.tor - Workshop A

Paul D. Olejar
Moderator - Workshop B

II - 8

116

Riley J. Jeansonne
Report Committee Chairman

1. A
1!:

Raymond Jang
Report Committee Chairman



WORKSHOP C

UTILIZATION REVIEW

Our workshop session dealt with the basic concepts of drug utili-zation review. The one concept is that of using data from any infor-mation system to determine what is or is not rational drug therapy ormedical practice. If you will, we might call it systems practice,that is, using the right drug at the right time for the right patient.We know the definition of rational therapy. That's the one conceptidea of drug utilization review. A second concept is the one in whichwe're talking about the monitoring of claims in third party programs,for signs of improper drug utilization. So, these are two differentthings and if you think about that for a while, I think you will agreethat they are quite different. The requirements for input, the methodsof storing, the method of retrieving and by whom and when and how arequite different.

A serious question arose within the group. This is the seriousquestion of whether or not a drug claims
processing system for paymentto retailers can accomplish both of the above simultaneously. I willput tl't into context, if I may, a little bit.

The first topic of theConference has been how can claims processing in a monumental programcovering the country, involving 200 million claims a year and up, behandled efficiently and the claims processed promptly. The secondtopic is what can you add to that system. If you add every one ofthe features that everyone would like to see in this system, you alsoraise this question: Rational drug utilization review, to be effec.-tive must employ a great amount of supporting data. You need diagnosis,primary, secondary, and, in some cases, tertiary; you need to know themedical complications as Ear as the patient is concerned; you need to knowwhat laboratory tests have been run; whether or not there have beenx-rays, what the long-term medical history of the patient is, if you'regoing to do proper, rational drug utilization review. Now, how do youget this? I don't think that Workshop C really felt that it could pos-sibly be accomplishe6
1.n an efficient, rapid, 14-day turnaround sys-tem of payment to pharmacists for dispensing

prescriptions under athird party program.

One point brought into
consideration is that maybe we should goback a step, and contemplate a system that would start in the physician'soffice or in his site of practice rather than in the pharmacy. I thinkthat idea was alluded to in a previous presentation today. Anotherpoint was that there should be given serious consideration of regionalor geographic differences in the medical requirements of various seg-ments of our population. It is well recognized that there are dif-ferences by el:hnic groups, there are regional differences in practice,in teaching, and training of physicians. This would have to be takeninto consideration. A third point was raised, expressing concern aboutdrug utilization review coming off a system such as we are contemplatinghere, as to timeliness of data. If drug utilization review information
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is going to mean anything it has to be timely. If the system is so
large and so complicated that even with all the technology we can put
to work there is a six-month or a year, or a 2-year or a 3-year
delay in obtaining meaningful drug utilization review data, what have
you accomplished? The inforuation is woefully out of date. Timeli-
ness, therefore,is a problem. This is mentioned by the previous
speaker but it came up in our workshop a number of times. I don't
think it can be dismissed lightly.

Another point raised is the question of confidentiality and in-
vasion of privacy. Somehow this has to be resolved very early in the
game to make sure the design takes into consideration how we can deal
with a patient's name and identity and the physician's relationships
without breaking confidentiality. I should think pharmacists would
have to think very seriously about that in view of the code of ethics
of APhA. For example, I know a marketing researcher we had to get
special clearance, if you will, from the Judicial Board of AFhA saying
that it was permissible and not breaking the code of ethics for a phar-
macist to allow us to examine prescription files so long as we did not
take the patient's name as part of the information, nor the physician's
name. That is something to think about. Now perhaps the Federal govern-
ment is exempted from this, but what about the role of the pharmacist?
Where is he? What does he do in view of the code of ethics?

Another major consideration at the present time is that a number
of different interests currently are building different systems to ac-
commodate drug claims processing for a variety of purposes. There's
Title 19 in the Insurance field; you have social security and others;
all in force. In addition to that you have allied interests. You have
the computer people, you have research people, you have wholesalers.
All are developing some sort of automated system for data handling and
in various segments of called pharmacy and pharmaceutical distribution.
A major point that was made was made yesterday, and it was reiterated
numerous times in our workshop sessions, where is the threshhold at
which point all these diverse activities which are working now, are
being expanded and are getting more entrenched, we can say, "Stop, go
back to the beginning. Undo all this and start all over again." A
question was posed, "What kind of catalyst will have to come into this
picture, to say we're going to do It one uniform way, going to consoli-
date all into one."

The sixth point revolved around the concern expressed by the group
on numerous occasions, that as far as drug utilization is concerned,
the system should not be built emphasizing the catching of the cheater.
We heard a good deal about that as far as drug utilization is concerned.
Cheating exists, yes; however, a very minor part of all medical practice
is in that area. Shouldn't the system be organized the other way? A
system which allows an ethical, dedicated, honest practitioner to prac-
tice without hindrance/ and one which regulates only those who fall out-
side that particular environment. It seems that the emphasis has been
going the other way, that is, one hundred percent inspection of every-
body i the system.

On number 7 point, there is no consensus in the group. We felt
we thought we should report a negative finding as to whether or not
there should be drug utilization review other than to monitor third
party claims for apparent misuse. We all can see that in the third
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party program there is a need to know where improper utilization is
occurring. But to go beyond that is another matter. Who is going to
develop the kind of information that is needed for this rational ther-
apy situation? Should it be the government? Should it be private
industry? Should it be a combination of the two? Sometimes it should
be government entirely; others feel no, it shouldn't be the government
at all; should be in the hands of private citizens. Others feel a
combination of the two. I feel compelled to comment on drug utili-
zation review for market research. Where will this be available?
Government sources or private sources? Still manufacturers are going
to need market data for production purposes. Planning of production
and planning of research are essential and this planning must be timely.
The Food and Drug Administration needs data as quickly as any of our
clients. The goal of a drug utilization system, I think is this:
the goal of the drug utilization review system should be to reduce the
number of transaction units rather than just trying to cope with the
existing volume. We talk about the 500 million transactions but have
we really gone into this from the point of view of whether we can
really cut down effectively the number of transactions that have to be
monitored, thereby simplifying and probably cutting down the cost of
the system.

There was another question. Peer review was discussed at length
in my group. In other words, who shall be responsible for the peer
review of the data which would come forth from a wide scale data pro-
cessing system for drugs. Who is going to do it? Some people say
you let the data speak for itself. That's one object; just set it up
and let the computer do it. You can program a computer to tell you
when something is not normal and by how much and when, but does the
computer know the basis of a diagnosis which must include the his-
tory of the patient. So, who is going to do the peer review. What
criteria will be put on drug utilization? How reasonable can that be?
Should uot the medical practitioner be i.nvolved in the design of a
system for drug utilization review? Is it fair or reasonable in any
large scale drug utilization review situation to work behind the doc-
tor's back or should we seek his active particj ation in such a review
system?

The 1t very serious question was raised about the feasibility,
the practical feasibility, of a terminal in each and every one of say
50,000 pharmacies. That includes one in the Point Barrows, Alaska.
Is it reasonable to do that? Or, perhaps only concentrating on the
stores that have the volume, again how do you determine this, or are
there other ways of doing this? Probably one of the biggest paper-
handling jobs in this country is the Interma Revenue Service. We pay
our taxes, but each of us doesn't have a terminal in our home to submit
our tax data to the Federal Government. We are asked to walk down the
street a little bit to the nearest internal Revenue Service office.
Interestingly, there are 800 Social Security offices in the United
States; and there could be 1,000 without much trouble and that repre-
sents one social security office for every 50 pharmacies; maybe termi-
nals in 800 Social Security Administration offices would do batch pro-
cessing for the 50 stores in the area. That might be a better way to
look at it. Chairman, that summarizes Workshop C.

Ray A. Gosselin, Reporter
Committee Members: Charles S. Reeves

Arthur S. Waite
Ben D. Ward
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WORKSHOP D

EMERGENCY PREPAREDNESS

We had the very difficult problem of dealing with the Emergency
Preparedness aspect of this meeting. People do not like to think about
something happening to everything that they now have. Most of us end
up not thinking about it. Each of us in our own way prepares for an
emergency. We are all worried about too little, too /ate. When it ap-
plies to us and it becomes too overwhelming, we have the problem of
sometimes just quit thinking about it. And the problem we face is to
convince people to think about it just a little bit.

But, whatever disaster planning, whether itts for personal disaster,
community disaster, or national disaster, it must be part of a built-in
system. It cannot be something that we are going to do right now in a
hurry when the hurricane is coming up, the flood crest is coming down the
river, or the tornado season is upon us. It must be like an iron fire
escape on the outside of the building. It must be there. It must be
like our liability insurance. IL must be paid up and in effect. It
must be like our seat belts, it must be straped, buckled, and in place.
I'd like to read our statem- :

"Emergency health preparedness must plan for both outpatient and
inpatient needs of projected disaster victims. Output data needs re-
quire a total drug information system designed to monitor all drug-dis-
pensing channels. Planners for this information system must design
maximum flexibility and compatibility with other health and social in-
formation systems, as yet undeveloped.

"1. Needed data output is normal stock levels of essential survi-
val drugs and supplies throughout the distribution system. Only a por-
tion of the total inventory and a sample of the wholesale and retail
drug stores will be monitored. The purpose is to assess the availabil-
ity of these items under various disaster conditions and to identify
critical shortage areas. The users of these data would be planners for
disaster health preparedness, the Federal, local and state people.

"2. Needed data input is levele_ of medical supplies available post-
disaster, that is categories, amounts, and locations. The purpose would
be to provide command control with data on probable availability of med-
ical stocks so as to allocate scarce resources among claimants in the
postdisaster period. Special needs are redundancy of computer facilities,
programming, and back-up alternate assignments of tasks to assure post-
attack survival of this computer capability. Users would be emev,ancy
managers of essential health survival items.

"3. Needed data input is specific amounts of drugs and supplies
being used for the care and treatment of those injuries and illnesses
expected to be serious problems in the postdisasver environment. The
purpose would be a prior planning for.Nationa' Aedical Stockpiles and
would be used by planners for Disaster Health Preparedness.

"4. The needs are a compatible interface of system hardware with
other parts of larger health information systems. This is based on the
assumption that other systems will be developed and the drug information



system should be designed so as to have compatible hardware interface
with other systems such as a poison control system. DAta ban% of poi-
son information should be maintained at a single location and repon-
sive call-up from this bank could be obtained by accessibility code from
regional facilities. This single bank would contain information on all
possible hazardous material and would be supplem,,ntal to a system which
contains data on drug overdosage and adverse retions. The users

would be the Poison Control Centers.

"5. Input needs are hospitalization costs for victims of poisoning.
A part of our program was discussion of the present control system. A
patient who has ingested a poison or an overdose of an unknown drug may
present the emergency medical care system with a miniature disaster be-
cause of the lack of knowledge of the ingested material or the most ap-
propriate treatment. There is a need for the hospitali..:ation costs of
this particular disease category especially to justify funding of pre-
ventive programs. The user would be the Food and Drug Administration.

6. Needs are recall capability of hazardous pharmaceutical pro-
ducts. Lot and batch number prescription items should be input into
the patients' record so that recall drugs can be rapidly located, not
only throughout the distribution system but at the point of use.

"7. The last is an observation: The workshop noted that an objec-
tive of present inventory control is to reduce ceri;ain stock levels to
an economic minimum by use of computer controls. If emergency medical
supplies are among those items so reduced at all distribution levels
serious problems could result in the event of a major national disaster.
Present discussions with industry have revealed their positive desire
to avoid such a dilemma and should be so noted."

C. Earl Kennemer, Reporter

Committee Members: Juanita P. Horton
Paul K. Kaetzel
Edgar A. Parsons, Ph.D.
Henry L. Verhulst
A. Arthur Lowenthal
Jamshed A. Modi
David Ray
Duane Steinshouer
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PHARMACISTS PANEL - VIEWPOINTS

It has been very heartening to ne as a practicing pharmacist to
witness a metamorphosis from what on the day before yesterday was ex-
treme frustration concerning the magnitude of this great project we are
considering, and what seems to be coming out today. It appears that
there is a lot of overlapping between our committees, but everything
is coming out the same. This is fine.

There are several items which need to be included in the develop-
ment of a computerized information system which would relieve the phar-
macist of some routine duties, thereby freeing time which is needed to
be devoted to professional functions. The consensus of the Pharmacist's
Committee upon which I served agrees upon the following addition to a
program of E.D.P. such as ,ve have been discussing here. They fall into
two categories, the administrative and the professional.

First, I will discuss the administrative considerations. For third
party and related records, we established a first priority to a means of
validating patient eligibility. This would include the identification
of any deductible feature of a particular program and also involve the
standardizing of a single means of processing all third party claims.
Second priority concerns developing a means of performing the total
pricing operation for each claim. I realize that this might get bloody
before it's all over with, but this i8 one of the most time-consuming
routines that we, as pharmacists, are exposed to. Quite often we have to
stop everything and figure out how much to charge for, say 36 tablets of
an item which we received in a container of 250 units and cost may be
$8.67. If we could do something to resolve the time involved in unwinding
this sort of thing, it would afford a much needed relief. A third priority
involves performing an inventory control. Included are the following
items: the control of legend drugs, BNDD drugs, dated items, surgical
aids and appliances, over-the-counter drugs, and disaster preparedness
supplies. A fourth priority was assigned to the preparation and sum-
marization of payrolls.

The following items would also be desirable but are of somewhat less
importance, when consideration is given to the system loading potential,
than are the foregoing: provide information relative to accounts payable
and receivable and also on cash receipts; departmentalized sales data;
tax 5:ummaries; profit and loss statements inclusive of a daily log of this
item; personnel records and insurance programs; and pruduct recall or
withdrawal.

The second major category of inforation which we considered involved
the professional application of an automated system to provide a quick
access to individual drug indications, side effects, dose schedules,
contraindications, special precautionary statements, and the interac-
t1.on potential with other drugs, foods, beverages, disease and other
entities. Access to this kind of information for every drug with which
we are involved would facilitate the monitoring of drug therapy through
electronic data process access to patient profiles which are inclusive
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ot a pa:itiy, Ull.:1W-; of identification. !-Aich as, the name .1nd address

ot the patient, hi,; pext of kin ur dependent!,, date of hilth, knei:11

allergies, hyperensitivities, ur chronic disease, the current_ diag-
aosis ot his health state, laboratory reports which are stidulardized
for the nation, and a medication istory lor both prescription and

OTC medication. We need at the same time a system of communication
!rum the ph,rmacy to the prescribing physician; a means of alerting
the physic.'im. ttt any possible interaction contingency or other questions
which might to our attention.

A good deal ol reservation apparently exist,: on the part ol some
con,lerning whether the pharmacists, as they now exist, are capable of
performing this monitoring function. I would, without qualification,
emphasize here th,,t if the pharmacists could receivz, :his information
in the order and in the manner I have just described to you, there is
no question that there is a very significant area in which they can
perform efficiently in monitoring drug interactions and therapeutic
misadventures. This is, after all, the reason for the existence of
pharmacy. I have been told by some of you present here that the pharmacist
doesn't have the competence to perform in this area. At the Same Lime,
I have also been encouraged by the recognition given by people like Dr.
Jacobus, who yesterday emphasized that whatever we plan here we should not
minimize the potential for this program to upgrade the quality of medical
services available to the people of this nation. Since the title of
this conference is "Computer-Based Inforv,ation Systems in the Practice of
Pharmacy", I trust it not to be presumptuous to assume that Dr. Jacobus
intended this to be reference to the state of underdevelopment in which
pharmacy practice currently exists, and the attending benefits which would
be made available through a restructuring of this important paramedical
service.

;n the June 17th issue of the New Englart.. Journal of Medicine,
Kenneth L. Melmon authored an article lnvolvi.i g the incidence of drug
toxicity and interaction which exists in the nospitals of America toda
Neiman reports that tram 18 to 307 of all hospitalized patients have a
ding reaction, and the length of their hosrifali;:ation is about doubled
as a result, fle also states that 3 to 57 of all admissions to hospitals
are primarily for a drug reaction, and that 307 of this group have a

second reaction while hospitalized. It is reported that one-seventh of
all hospital days is devoted to the care of drug toxicity. The total cost
of these avoidable influences has been estimated to be three billion dollars
a year. Considering that this eltimation is restricted to hospitalized
patients, then it would probably not he an exaggeration to say that we
could project a total cost of, at least, five billion dollars a year that
is the result of an inadequate system to fun.2tion in the area of drug mon-
itoring. Keep in mind also that here we are not giving any consideration
to humane influences.

I have been involved in a patient medication monitoring project in
my pharmacy for about foti: years, and I would say to you that the intel-

lectual challenge which has been facilitated through this approach to our
work is needed by the pharmacists of this nation and is needed desperately.
The resulting bountiful fruits, both to the public, the physician, and also
the pharmacist, will exceed all imagination. The attitudes which are
prevalent right now, exemplified by the fact that there ore those who
apparently seriously believe that the pharmacist cannot perform the function
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of prescription monitoring, are the result of the influences which have
come to bear upon pharmacy in the time period since World War II. In
this era we have all been blessed, and I use "blessed" reservedly, with
the great evolution of new drugs which has descended upon us and has
caused the pharmacist to lose this traditional function which has always
been through the years, until this recent interval, the reason for our
being...our concern for the patients we serve and the mixtures of medi-
cations they receive. Nothing could have intervened to avoid the
resulting trauma which has been inflicted upon pharmacy through this
exposure to too many drugs too soon. Time was the missing and irre-
placeable ingredient...the factor which exacted the toll of haste. The
inclusion of an access to patient medication profiles in any program of
computerization of third party claims processing probably offers the
quickest available means of a rehabilitation of the practice of pharmacy
to its former functional status.

The potential of E.D.P. systems to provide information which could
upgrade the practice of pharmacy, Ind thereby improve the quality of
health services available in this nation, appears to be boundless. As
a concession to system loading problems we submit the following items for
consideration of inclusion in this program:

1. In the area of drug utilization, we need to establish a means of
confirming to the physician and the pharmacist whether the patient's pre-
scription has been filled.

2. The problems associated with prescription refilling can be very
time consuming. A method of determining the eligible refills promptly
and of establishing the status of the number of refills of any pre-
scription at any given time can materially assist in this problem.

3. There is a need for building into the system a method for de-
tecting prescription forgery. A possible solution to this wac allJed
to when the Drug Data Panel report suggested that the physician, instead
of giving prescriptions to patients, should feed this information into
a computer center from which the pharmacist can draw it out. This appears
to be an excellent approach to the problem of counterfeit prescriptions.

4. We also need an automated means of detecting the patient who
frequently obtains the same medication from multiple sources whether it
be for fraud or for drug abuse.

Jeff D. Whitehead, Reporter

Panel Members: Claude U. Paoloni
John A. Dawson
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ROUND-TABLE
DiscuSsion of Selected Issues

Based an Workshop Committee Reports

Moderator: Donald T. Rucker, Ph.D.

Panelists: Riley J. Jeansonne
Ray A. Gosselin, D.Sc.
jeff D. Whitehead
C. Earl Kennemer, D.D.S.
Paul D. Olejar

Olejar: That concludes the reports. At this time we will go to a form
of discussion we wlll call the Round Table. The purpose of the
Round Table is to summarize major points, pose some of the major
questions, and trends. I will now turn the microphone over to
Don Rucker, who is a recognized leader in drug studies in rela-
tion to health insurance programs. Dr. Rucker.

Rucker: Would the Round Table members care to come forward so we can
solve all the problems of the world I think our work is cut
out for us. Would you all like to come up here and we can pass
the mike back and forth. While you are assembling, I will ask
Ray Sang for a bit c-f clarification because I would like to let
that comment rest if I understand his point correctly. Now for
the questions.

I.

Should a third party system also provide for infbr-
mation on drug utilization and various patient care
functions?

Rucker: As you can tell from the excellent summaries of the five indi-
viduals who have just appeared before you, we have some major
issues. Let me start the ball roiling by asking the members
of our Round Table to comment on what I regard as perhaps the
most serious dichotomy that has appeared. I don't know if we
can solve it this morning, but further amplification is surely
in order. And that's the issue of wIlether a third party pro-
gram should be confined largely on primarily to the task of
processing and paying claims, or should that additional dimen-
sion -- the function of utilization review, the provision of
education for the profession, and the enhancement of patient
care -- should this indeed be a major or primary goal of any
third party program and the concomitant development of any
comprehensive, drug-record system? Would you pass the mike
back and forth as you address yourself to this question. Is
this really a dichotomy? Can we develop an organizational
structure to permit both functions to be carried out, or are
we going to have to live with doing one job or the other for
quite a while in the future? Riley, would you like to start?

Jeansonne: I certainly believe that all of the items that Dcn mentioned
are necessary. I don't think that all are necessary simply to
process a claim form. I think that tha data needed to develop



other information can be gathered at the time the initial data
is selected and submitted. I think, that more than an element-
ary or primary approach at this time, with the technology we
have and the networks we have, if you want to call them that,
would be somewhat of an impossible task to say nothing of the
cost/benefits. P. lot of these things can be done. Some form
of utilization review can be done. A lot of the commercial
aspects that we've heard about -- payroll, accounts receivable,
etc. -- can be done -- as a by-product of the claims process --
but not as an immediate part of the claims processing system.

Gosselin: I see it clearly as a dichotomy. I don't think we can develop
by 1990 one systen that will do both of the jobs we are talking
about. The pressures of claims processing and taking care of
the economic side of it is going to be paramount, I think, in
any large-scale program. So drug claims are going to take
priority, as I would see it, just out of sheer necessity. You
can add to the claims processing certain additional information
which will certainly be of help, but to develop a broad network
for a monitoring of the entire medical services field -- and
that's what we are really talking about -- that will work and
be reasonable and can accomplish what we do, it seems to me is
clearly a second problem, a second system, both of which would
have to be developed differently.

Whitehead: Hy personal knowledge of data processing really doesn't per-
mit me to arrive at a truly valid evaluation of the capacity
im this respect. However, the business of drug monitoring is
needed badly now and. we have a situation that exists in the
nation whereby ve have a large group of pharmacists who have
been involved with simply mechanical operations of counting
and pouring and typing. We are presented with dual need.
ene is for a meatas that must be devised so that this type of
pharmacist can help to upgrade the total health care process.
The other is for our schools -- our pharmacy schools -- to ad-
just their curricula to emphasize education in this direction.
Somehow the planning of the system must address these needs.

Kennemer: There is no doubt in my mind that of the things that were
discussed here today, many of them are quite desirable and
recommendations of this conference, like most others, will
read like a long list. To prevent those who might be the
implementers -- our legislators, our administrators in govern-
ment who might be providing the dollars -- from thinking and
choosing as we might on a buffet, we must build a solid foun-
dation for each of these aims, and a time and a phase, then
they won't tend to pick and choose and then say that they have
implemented the recommendations of this conference. Because,
if you do not have this solid foundation, you are faced by
these people who only have an interest because it is a politi-
cal thing to do, and they've got a lot of "why don't you do
this." and "what if you do this?" I think personal data in
a system will bug us from the start and we might as wei f,!. be
ready for it. You can't talk to physicians about such a
system without their being ready to talk about malpractice
suits. We must be able to face this question of thio per-
sonal information data squarely. We've got to be ready
fight.



Olejar: I would like to say that the question of whether You need two
systems, or whether one can ride on top of the other, is a
ques-ion that does not need to be settled at this time. The
real question to settle -- do we need both types of systems,
or both types of operations?

Should we begin the network by placing terminals first
in physician's offices rather than in pharmacies?

Rucker: There is another issue that has been raised in Panel B, Panel
C, and by Mr. Whitehead, that I didn't expect to have as much
attention here as seemed to arise. That is the question,
should society consider the possibility of the development of
terminals first in physician's offices rather than in pharmacy
locations? Now this objective will,of course, result in a more
comprehensive, sophisticated systems requirement, and I think
that panel members might address themselves to the general
question. Is such a development a desirable or indeed a neces-
sary additional step in the over-all pharmacy information re-
cords system? How do you regard this?

Jeansonne: I think that this is a loaded question in a sense. I think
it certainly is desirable to gather as much information as pos-
sible at the original site. Just to give you a few facts about
the Medicare program -- at this particular point in time, ap-
proximately 50% of the physicians will not sign an 3ssignment
which means that the government does not pay them directly, and
the patient must pay the doctor. The other case is one in which
the patient's bill is paid by the government, to the physician.
I would love to see a system where the physician would origin-
ate the order. It would cut down on a lot of abuse. The first
thought in planning a Medicare drug program was to originate
the order for the data processing claims system in the physi-
cian's office. After considerable thought we decided to ex-
clude the physicians, but to use the prescription which he
wrote as the instrument or the original base for the process-
ing of claims. I wish that we could say that we have the full
cooperation of physicians. It seems that this is often true in
a state program where physicians have a great deal of control
on the regulations and rules under which they operate. When it
comes to the Federal Medicare System, it is a different situa-
tion. When it comes to other third party or private plans I
imagine that you might have even more difficulty though I'm
not sure about that.

Gosselin: This is not really a difficult question for me to answer for
this reason, because my answer has to be obvious from my answer
to the first question. I do see two different systems needed.
The first one, for claims processing -- I say no, 1 don't
think we have to go back to the doctor's office for that. We
can operate pretty well the way we are now. But the fundament-
al point is, to do the second part, the national rational
therapy analysis, I don't think you can begin to even design
that system without starting in the doctor's office. You just
don't have the input that you would need to do the job. So
for one you do and for the other you don't.



Whitehead: It is my impression that the name of the objective in our
game should be to improve the quality of health care available
to the public of this nation. As a pharmacist, I am very well
aware of the immense depth of mixed drug therapy that is emerg-
ing now as more information is being made available concerning
the action of one drug against another, or drug-disease influ-
ences and this sort of thing. And while I wouldn't argue that
some terminal facilities in a doctor's office would not be de-
sirable, I'm convinced to my own self that we could go further
in improving the quality of health services in making a mea.z.s
available to the pharmacist to activate himself to a functional
role. The physician has enough to do in his involvement with
the patient of diagnosing and prescribing without also becom-
ing encumbered with the constant consideration of this very
broad field of drug interaction. For that reasor, I don't
think we should pass up the pharmacy as a terminal.

Kennemer: I just believe we should have a total information system and
what ever hardware, software, or forms that we need to somehow
get to the point where a patient has one record in one place
that is accessible to any health professional who needs to
perform a service for him and needs to know the information
that is in there. Row he gets it is immaterial if he canafford it.

Olejar: I have to agree with Ray Gosselin that if you are also going
to do drug therapy analysis you had better not leave the phy-
sician out. And that's true whether you have one system or
two.

Should we incorporate other medical infbrmation with
drug utilization data?

Rucker: I think the panel has now identified what I regard as the third
issue that might be distilled from this meeting, namely, to
what extent do we look at drug use data by itself, or, to what
extent do we try to incorporate other medical information?
This problem will be a continuing question, but are there any
particular thoughts that you have? We'll start with Riley
here as to how one might proceed. Do you think the most desir-
able approach should be to expand the data that is collected
on the prescription form? Or should carriers take an alterna-
tive approach of trying to relate drug records to independently
gathered medical-record information? Or, is this an issue that
is so complex that we are not going to be able to do much in

6 this area during the next several years except, of course, to
continue to study and experiment? Is there any hope for ex-

V, panding the data base by whieh we evaluate the nature of pre-
scription services other than the basic information which is
found on the prescription order form itself?

Jeansonne: As presently visualized, ehe claim data that has been sug-
gested here approximates 70 characters of information. That's
quite a lot. Seventy times a million prescriptions a day is
700 million bits of information that would have to be processed.
While it is certainly desirable to expand this, I think it would
be impolitic to do so at this time. Within our own shop at
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Social Security there are means by which we can derive data
from physician services and correlate these data with pre-
scriptions at a later time. Of course, this would not be im-
mediately beneficial, but for teaching needs and for teaching
aids, for upgrading the practice of pharmacy and medicine,
and perhaps the development of rational drug prescribing and
rational drug use, we could do this after-the-fact. The per-
iod or time frame that I am talking about would certainly not
exceed three or four months after-the-fact of prescribing,
dispensing and billing.

Gosselin: A number of references were made during this conference about
the analogy of the moon shot -- that we finally did get a man
up there on the moon after ten years and had spent 24 billion
dollars. But I don't think we should lose sight of the fact
that we put seven men up in Mercury one at a time. The ftrst
three didn't even orbit -- they just went up briefly. Then we
went on the Gemini for about six or seven years wirh two men
and they didn't go anywhere except around the world a few
hundred times. Then finally Apollo -- and it took a long time
to do this. What we seem to be talking about here is, let's
build Apollo first in this drug information system. I just
don't know that can be done even with 24 billion dollars. I

think, being in the business of sampling statistics, that we
are missing an awfully good bet if we attempt to develop a
census system of prescription claims and assume that we need
a census to make evaluations of what is or is not good medical
practice and what the medical services are. The Census Bureau
itself, years ago, came to the conclusion that every ten years
it had to count all the noses in the USA, but it didn't have to
ask everybody in the country about many other things about their
lives. They found that they could take a statistical sample,
ask them about what was going on, and project from that to the
nation and very accurately. And this is the way it is done in
business; that's the way it is done in many other things. So
to answer the question, I think thisl Start off with what is
obvious -- you need a census for claims purposes. Add to it
what you car to make it work. Then develop sampling statistics
to get ac the other data -- that's the Mercury design in Gemini;
add a little bit more and finally end up with Apollo.

Whitehead: I'm not positive that I understood Dr. Rucker's original di-
rection but I think it was - from what sources do we obtain
information; should it be extra information, should it be in-
cluded on the prescription blank or where does it come from?
Was this involved in the question? ... Well, I don't want to
be repetitious. As a pharmacist, I cannot downplay the need
for an access to the patient's medication profile for every
pattent. Norms are not going to save one individual's life.
We may do surveys and come up with the fact that an apparcntly
insignificant amount, say a 11 occurrence of a certain sort of
drug toxicity exists in certain situations. But this is not
going to do any good for the patient who happens to be the vic-
tim of this sort of situation. So with that in mind, I still
contend that we need access to each individual patient's profile.
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Kennemert I agree with both of the two previous gentlemen, but I think
there are two different things we are getting there one
for the patient and one for the industry, that is, the health,
medical, pharmaceutical and the whole professional community.
There were two different things here. One we get by sampling
-- yes, we do. And I yield to no one to say he has more faith
in statistic size samplIng than I do. I believe in it and
this is the only economic way to get it. But I also believe
it is wasteful to think of any other thing but the patient.

In our concern for averages we get into the problems. Our
health education systems in our schools came up with a health
educator saying "Johnny, you're A, you do B and you'll end up
C". But will he?

Olejar: It seems to me that if we're talking about the immediate next
two or three years we have no answers. If you're talking
about 1980-85 perhaps some answers can be developed by a com-
petent study of the alternatives open. And I would like to
leave it to that group.

Schematic of Drug Information System

Rucker: May I call your attention to an obvious point which is often
overlooked in efforts to relate drug records to other medi-
cal records. Any time you are faced with a deductible, such
as the Part B deductible under Medicare, the program is like-

ly to have less than complete records. An administrator can't
relate prescription information to other medical data that is
not readily available in the system. A carrier also has the
same problem with respect to the exclusion of particular
types of services. The program may cover drug services in
a comprehensive way, but if certain types of medical proce-
dures are excluded from coverage, this restriction has much
the same effect as a deductible in compiling complete pa-
tient health-care records.

Now undoubtedly there are additional questions that might
be discussed, but if you will let me take about two minutes
I would like to put a small diagram on the board. Perhaps
the panel and maybe even members from the audience would
like to comment on this schematic. (See diagram on following
page.) I have outlined a potential, simplistic solution for
resolving the first problem that we raised earlier in the
panel discussion, that is, the question concerning how ex-
tensive can the claim processing mechanism be, particularly
from the point of view of any third party program. Drug
claim processing and utilization review need not be incom-
patible objectives if we are willing to think in terms of
a clearing house based upon terminals and regional computers.

You can conceive of these units on the left as being phar-
macies who participate in a particular region. Then you
will have a regional CPU (Central Processing Unit) and all
of the messages for the third party clatms go automatical-
ly into the system. Ultimately, the credit sales of the
pharmacist can be sent also to this same CPU for particu-
lar handling. Later on one could conceive of instances
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when cash sales data would also flow into this CPU. (We may
get to that purpose in a moment.) But at this time, we have
now defined very quickly the concept of the clearing house
with the purpose of getting claims information into the system
through the technique of source data automation. Thus, when
drug data comes into the computer, you have prescription
records in machine-readable language.

The next step requires that the CPU in the region transmit
prescription claim data, still in machine-readable language
to the CPU of the carrier. The carrier's computer, or com-
puters, of course, may be located anywhere that the carrier
chooses to locate them. This development means that the
number of carriers that the system can accommodate may increase
or decrease as the needs for carriers or administrators change.
It also means that we can have compatibility here between
private programs and government programs because the clearing
house solves the problem to the left of the double line by
getting drug records into the system efficiently and effectively
and hopefully with a great deal of accuracy.
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Now the reason I've introduced this diagram is not so much
to lay out the particular configuration of the system but
to try and focus our attention on the question of whether
claim processing and drug utilization review are actually
incompatible. One may assume that third parties are going
to give primary attention, at least during the early stages
of program coverage, to the processing of claims, and, of
course, that they will exercise their normal responsibility
with respect to the evaluations of claims in terms of abuse
and fraud. The question then becomes -- what do we do about
the general concept of improving the quality of patient care
through the technique of utilization review. What can society
do to help the profession educate itself about better quality
of care both with respect to professional practice and in the
medical schools as well.

Regional Review Level

I'm going to suggest today that the function of drug utili-
zation review be operated at the regional and that
this be divorced from carrier operations. One of the advant-
ages of this realignment of responsibilities is Zthat the
claim processing function would no longer be encumbered by
requirements of handling and evaluating data for the purpose
of utilization review. This is an elementary version of the
schematic, but I do think that it does have some potential
for resolving our mutual problems. (I am also aware of some
of the limitations, and there are some I don't know of, I'm
sure.) Nevertheless, if this clearing house proposal does
have operational validity, maybe the net advantages merit
some comment by the panel gathered here today. The issue is
an exceedingly important one, namely, what is the purpose of
third party drug coverage and can we indeed accommodate two
basic functions simultaneously without necessarily encumbering
the effective functioning of either? Ray?

Gosselin: I think Don's diagram, which we should have really included
in our summary, and I'll see to it that it is because it is
an excellent one, comes back to the problem we've talked about.
If this is going to work at all, you've got to go back behind
#1, #2, #3, and #4. This is the fundamental issue we're talkingabout. If we start at #1, we're talking about pharmacy output
and what do they have available. What I'm speaking of is notin the diagram. The average pharmacy in this country has betweel
four and five thousand people who are dealing with it, so you
have all that patient input. In addition, you have your MD's
and we find, for example, that pharmacies now have ao many as
150 to 200 different physicians'

prescriptions in their files.
low the question is - how are you going to get the input from
themmabout what they've diagnosed, etc. to accomplish utilizatio
review?

The other thing I want to mention here is something that shouldn)
be lost, and that is the mobility of the American public. We
found in recent studies that 38% of all of the prescriptions
filled in America are traveling, and that is quite astounding.
If you take any given,metropolitan area and look at the core of

"s.
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the city and the suburbs, 38% of the _reseriptions are
traveling one way or the other at all times and that varies
tremendously by diagnosis, by therapy, by doctor type. I'm
not trying to shoot the idea clown; I'm just pointing out
another complication of how to keep the records togeth2r.

Rucker: We have about two more minutes -- any other members of the
panel wish to take a crack at this question? Riley?

Jealisonne: I agree with Don in that I want to get the rest of you to
relate to all carriers. Certainly the carriers are paid for
processing pharmacy services, but they also are paid for
physician services, etc. I think the physician will be less
prone to let third parties release data if they all give the
data directly, rather than to the pharmacist. For that reason
it would be best to go the way of pharmacy first. I find that
it would be most difficult to ask -- impossible to get -- the
diagnosis on a physician's prescription. He doesn't mind
putting it on a claim that he is making from a third party,
but for him to put a diagnosis or primary/diagnosis on a pre-
scription would be almost impossible. He would leave himself
wide open to legal implications. Usually this person is being
treated symptomatically. The physician may treat and may
change the dosage or change the drug within a few days. The
patient may be hospitalized or what have you. And some smart
lawyer might pick up on things like this and try to prove a
case in court and embarrass the doctor. They know this as
well as we do. And I feel certain that while they do not mind
a third party which has limits of confidentiality imposed upon
them, they would almost unanimously not give this to pharmacists
as part of the prescription data. They would rather go through
the intermediaries with respect to the diagnosis step.

Rucker: Well, if you don't mind, gentlemen, I'll terminate this portion
of our discussion. Dean Hager needs a little time for the
Conference Summary Session...Harry, do you want to raise a quick
question?...

(question from floor)

The question concerns the ability ef the pharmacist to maintain
patient profiles, and I assume that would be essential. The
clearing house diagram is a simplified version, and we coulc!,
I'm sure, talk about it for many more hours, but Dean Hager needs
to have the floor.
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l. RESUME

George P. Hager, Ph.D.

Mr. Olejar referred to an epilogue at this stage. I hope that
What we now do will actually be a prologue. Pharmacist Clinician Jeff
Whitehead referred to a metamorphosis in the thinking and attitudes of
this Conference as it has proceeded. And, I think he is perfectly
right. I hope that you have sensed this also. I think that initially
there was a strong tendency toward an inductive type of reasoning. At
first, we tended to emphasize the trees and, to some extent, lose sight
of the forest. But, as we interacted we became more aware of other
trees, and we changed to a deductive approach in our reasoning.

One of the virtues of this Conference, in my judgment, has been
a general disinclination toward an excessive preoccupation with detail.
hetails are important, but they certainly can be very serious impedi-
Ments to Progress along a very general line which must be, at least
initially, somewhat more idealistic. However, the expertise of the
Pharmacist with regard to the rational, safe, and effective use of
drugs is not idealistic. It is very real. Students complete five
Years of intensive study of drugs in this school, as in other schools
Of Pharmacy, in order to qualify as pharmacists. Moreover, the demand
for the Pharmacist's expert knowledge of drugs and their proper use
in the care of individual patients is also very real and not merely
the idealistic dream of pharmaceutical educators. Drug information

-systems and a communication network enabling Pharmacists to draw upon
those systems to expand greatly their application of relevant knowledge
of drugs in the care of individuals may be somewhat idealistic at tI,is
Point in time, but it is an idea that must be put into practice for
the benefit of individual patients. A communication network of this
kind would be to the pharmacist's intellect as a microscope is to the
eye. many physicians would also benefit from direct access to the
overall system and would take advantage of the system. I contend,
however, that the p harmacist is an essential component of the cyber-
netic loop of a system that would benefit all physicians and all patients
throughout the broad and varied health care complex.

I think we should ask ourselves at this prologue stage of this
Conference, "Where are we now?" Certainly we are two and one-half
days older. I think we are also two and one-half days wiser because
We have benefited from the different viewpoints that have been expressed
by others who are looking at a coMMon problem but from different
Points of View. This kind of an interdisciplinary dialogue is most
beneficial. I think the really pertinent question is, however, "Where
do we go from here?" I would like to assure all of you, as I have a
number who have asked specifically, that the proceedings of this
Conference will be distributed as promptly as possible. The manu-
scripts that have been prepared by our speakers and the written reports
Of the workshops will greatly expedite the preparation of the proceedings
and we are most grateful for them. However, I hope you will agree
that this Conference should not terminate with the distribution of the
Proceedings. I hope you will agree that we should now take concerted
action that will lead directly to a chain of events that will have
been triggered by this Conference. We should now strive to discern
the common thread in the thinking of the people who have participated
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and to proceed from that in formulation of the next step. It was a

great privilege to attend the planning sessions, to sit in on the
Conferences, to discuss individually in the halls many of the things

that we are concerned with here. I have presumed, therefore, to make

a rough draft of what, at least in my judgment, appeared to be a common

thread leading into a next concerted step. This has already been

distributed to you. I hope that you will modify it in every appro-
priate way so that the ultimate resolution will represent our concensus

with regard to "Where we should go from here."

The proposed resolution, after discussion and slight amendment,

was adopted by a voice vote at the concluding session of the Conference.
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WORKSHOP OBJECTIVES

Tutorial and deliberative workshops were organized during the

Conference as follows:

A. Third Party Payments and Related Records

This workshop dealt with a nature of a proposed
computer-based information system to handle re-
cord-keeping for third party payments, accounts
receivable, and related topics; identify re-
quired "hard-core" data elements.

B. Computer-Based Systems for Drug Data

Case histories were presented of innovative ap-
proaches to gathering and using information on
indications, contraindications, drug/drug inter-
actions, and adverse effects of drugs. Partici-
pants identified hard-core data elements from the
standpoint of pharmacy practices as a substantive
contribution to the total system requirements.

C. Drug Utilization Review

This workshop dealt with the concept of drug utili-

zation review as a compc it of a total computer-
based information system cesigned primarily to serve
third party payment plc, JMS, both as a means of en-
hancing health care and as a means of facilitating
surveillance and control of abuses.

D. EDP Support for Emergency Preparedness

The usefulness of EDP information system in handling
such problems as preparedness for disasters was ex-
plored; and tentative data requirements were suggested.

A panel of registered pharmacists also was organized to monitor
the workshop proceedings and make an independent evaluative report to

the Conference reflecting the interests of practicing community pharmacists.

Workshop moderators selected panel members to assist them; and
a number of papers read by the panelists significantly augmented the

tutorial contributions.

Four ad hoc committees were selected, one for each workshop,
to summarize the discussions and formulate such recommendations as
seemed to be desirable to be considered by the Conference as a whole.
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RECOMMENDATIONS

A. Third Party Programs

1. A prescription data collection and processing system has
several unique features:
an enormous volume in a dynamic flow
a small dollar value per transaction
the need for a significant amount of data from each

transactioa

These features result in the following requirements:
extremely low cost for data collections
accuracy of input
fast claims processing
complete data, which results in responsible management

2. The ends of responsible management of a prescription claims
system are, from a fiscal point of view:
prompt, correct payment
immediate awareness of trends for program control

From a professional point of view, responsible management
derives:

the ability to develop profiles
family record system
drug abuse data

3. By-products of the claims processing system are:
drug recalls
drug vendors
inventory control

Data Requirements

Number of Characters

9 Physician Identification
9 Patient Identification
6 Vendor Identification
9 Drug Identification
6 Transaction Number
2 Refill Indication
6 Date Prescriptian is Filled
3 Quantity of Drug Dispensed
4 Charge for the Exescriptior
3 Number of Days Enpply of Dr g
3 Payer

It is suggested that the Patient Identification be the SSA number
ix-. that it be both unique and permanent. The final number should be
chosen in a joint effort with the AMA.



B. DRUG DATA SYSTEMS

The pharmacist can contribute most correctly to health care
service if he directs his efforts to advising the physician and
patient on safe and effective drug therapy. For this purpose a properly
designed information system would be highly desirable. A computer-
based system should be considered.

The system should be so designed as to give the pharmacist infor-
mation while the patient is with him rather than after the prescription
has been filled.

The system should help support these functions of the pharmacist:

Direct Indirect
(60% of his time) (40% of his time)

(Things he does in interaction
with the patient or physician)

'Dispensing of medications - 54%
*Rx usage control 6%
*OTC drug usage control (advising
patient on whether or not a
medication is indicated by his
condition) 6%

*
Drug Monitoring (comparing current
orders with previous to look up
allergies and interactions) - 6%

*
Health information (advising where
information can be obtained on drug
abuse and poison control) - 6%

*Accounts receivable (third party)
*
Accounts payable
*
Inventory control
Merchandising
Personnel management

*Financial management
Civic service

*Potential Areas for Computer Contribution.

Description of a Fully Developed System

. MD's office enters Rx into regionally organized data bank

. Patient goes to pharmacy of choice
RPh queries data bank for new drug orders and current drug history

(including allergies, drug interactions, etc.)
If no history, dispense Rx

. If problems, consult MD
When Rx is OK, have the computer terminal prepare the label and

initiate payment process
, Drug order is filled
Pharmacist advises patient about Rx



Information Necessary for System Implementation

a. Situational Data
(Relating to A Specific Transaction)

MD and Entry Operator
Patient Identification

(individual and family)
Patient's Date of Birth, Sex
Third Party Identification
Diagnosis
Drug Rx
Drug Rx Order

Directions
Quantity
Dosage
Form
Strength
Date

Drug Rx Fulfillment
Date
RPh
Technician
Lot Number
Brand Dispensed
Refill Authorization
Price
Quantity
Action Indicators (Patient Consulta-
tions, MD Consultations)

Drug History
Idiosyncracies
Pharmacy Identification

b. Resource Data

Drug Names and Codes (ASHP-DPIF)
Adverse Reactions and Drug Inter-

action Data
Cautions, Warnings
Restrictions, Legal, Investiga-

tional, Controlled Substances
Act

Questions to Ponder

Will this system reduce cost from present practice?
Who will pay for the difference, if any?
Confidentiality of information?
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C. UTILIZATION REVIEW

There is recognition that there are really two types of drug utili-
zation review.

a) Using data to determine what is, or is not, rational drug
therapeutic practice. That is, using the right drug for the
right patient at the right time.

b) The monitoring of claims in a third party program per se for
apparent improper utilization.

There is a serious question as to whether or not a drug claims
processing or payment system can accomplish both of the above.

a) Rational therapy utilization review in order to be effective
must employ a large amount of supporting data -- primary and
secondary diagnosis, complications, laboratory tests, x-ray,
long-term medical history, etc.

b) Regional or geographic differences in medical treatments or
practices must be recognized. Disease incidence in ethnic
groups, etc., must be taken into consideration.

Concern was voiced regarding the timeliness oE data for utilization
review, because of the enormity of any system to handle the payment of
drug claims. Extended delays in obtaining such data would defeat the
purposes of drug utilization review for both government and private
industry.

Serious questions were posed regarding confidentiality and invasion
of privacy.

At the present time we are building up a number of different systems
to accommodate drug claims processing. At some point in time this ap-
proach will be completely unworkable in being able to handle th::. volume.
It is felt that the critical point will probably be reached whenever a
Federal program outlines a common approach.

The point was made that to overemphasize a drug utilization proce-
dure to identify "cheaters" alone will not be in the best ±=terest of
long-range systems development.

On the matter of the drug information system there waa no concensus,
with the thinking ranging all the way izzom a fedarally tmniemented and
operated program to a simTle claims payment systam emplciE nonterminal
methods. A great deal of discussion dea..itt with IChe matt= that perhaps
two systems should be implemented: (1) xi effitient clatm s. processing
system and (2) a sophisticated service ut-dlizatioh review system.

Drug utilization review data for maraeting researchl purposes by
both industry and government agencies m.= be avaiLable =Zom either
industry or governmental sources; howev=; a concrete decision on this
matter has no= been reached.

The goal of a drug utilization systm should be to reduce the number
of transaction units rather than just rct to the volume:, projected on
current experience.

The question was raised as te iiho will establish the criteria by
which peer review will be condlYnted?

Should not the medical practitionerbe involved im the design of a
drug information system of the magnitude_discussed at zhis seminar?
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D. EMERGENCY PREPAREDNESS

Emergency health preparedness must plan for both outpatient and inpa-
tient needs of projected disaster victims. Output data needs require a
total drug information system designed to monitor all drug-dispensing chan-

nels. Planners for this information system must design maximum flexibility
and compatibility with other health and social information systems, as yet
undeveloped.

a) Needed Data Input: Normal stock levels of essential survival
drugs and supplies throughout the distribution system.
Purpose: To assess the availability of these items under various
disaster conditions and to identify critical shortage areas.
Users: Planners for Disaster Health Preparedness.

b) Needed Data Input: Levels of medical supplies available post-
disaster, i.e. categories, amounts and locations.
Furposes: To provide command-control with data on probable
availability of medical stocks so as to allocate scarce resources
among claimants in the post-disaster period. Special needs are
redundancy of computer facilities, programming, and back-up
alternate assignments of tasks to assure post attack survival
of this computer capability.
Users: Emergency Managers of Essential Health Survival Items.

c) Needed Data Input: Specific amounts of drugs and supplies being
used for the care and treatment of those injuries and illnesses
expected to be serious problems in the post-disaster environment
Purpose: A prior planning for National Disaster Medical Stockpiles.
Users: Planners for Disaster Health Preparedness.

d) Needs: Compatible interface of system hardware with other parts
of larger Health Information System.
Discussion: That Drug Information System be designed so as to
have compatible hardWare interface with Poison Control System.
Data bank of poison information shoulo be maintained at a single
Location and responsive ca=a-up from bank could be obtained by
accessibility code aum re.4ional facilities. This single bank
would contain informaition cm all possible hazardous material and
would be supplemental to a system which contains data on drug
overdoses and adverse reactions.
Users: Poison Contrml System.

e) Needs: Hospitalizat mt costs for victims of poisoning.
Discussion: Additioon1 support of preventive activities can be
Tustified using this cost data.
Csers: Poison Control System.

f) Needs: Recall capability of hazardous pharmaceutical products.
Discussion: Lot and be=ch number of prescription items should be
input into the patient's record so that recalled drugs can be
raridly located not ocay throughout the distribution system but
at the point of use.
Users: Food and Drug .1.1dministration.

g) Observation: The workainop noted that an objective of present
inventory control is to reduce certain stock levels to an economic
minimum by use of computer control. If emergency medical supplies
arm among those items so reduced at all distribution levels,
setious problems could result in the event of a major disaster.
Present discussions with industry have revealed their positive
desire to avoid such a dilemma'and should be so noted.

III
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E. PHARMACISTS' VIEWPOINT

A concensus of those items needed to be included in the development
of a computer-based system which would relieve the pharmacist of some
routine duties thereby freeing time which is needed to be devoted to
professional functions. These fall into two categories, administrative
and professional.

Administrative Application

First Priority: (a) A means of validating patient eligibility.
(establish deductible features of various programs).
(b) A standardized method of processing all third
party claims.

Second Priority: Develop a means of performing the total pricing
functions for each claim.

Third Priority: Perform an inventory control inclusive of the follow-
ing: Legend drugs, BNDD drugs, dated items, surgical
aids and appliances, O.T.C. drugs, disaster prepared-
ness supplies.

Fourth Priority: P'7epare and summari2 payro11.3.

The following items wtould also be desirable, but are of somewhat
less importance than the above: Provide information to accounts payable
and receivable; cash receipts; departmentalize sales; tax summaries; profit
and loss statement (daily log); personnel records; insurance programs;
product recall or withdrawal.

Professional Application

Provide quick access to individual drug indications, side effects,
dose schedules, contraindications, special precautionary statements:,
interaction potential with:

a) Other drugs
b) Foods
c) Beverages
d) Disease
e) Other entities

Facilitate the monitoring of drug therapy through access to a
patient profile inclusive of the following:

1) Name and address
2) Next of kin or dependent
3) Date of birth
4) Known allergies or hypersensitivities
5) Diagnosis
6) Laboratory reports
7) Medications history (both Rx and 0.T.C.)

Develop a means of communicating from the pharmacy to the prescribing
physician to alert the physician to possible interaction contingencies.

III - 9
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First priority has been assigned to the above requirement. The following
information would also enhance the quality of health service available
to patients:

Drug Utilization

1. Establish a means of confirming (to the physician and the
pharmacist) that the patient's prescription has been filled
(or not filled).

2. Problems associated with prescription refills are very time
consuming. A method to determine promptly the number of
refills, if any, and tae status of the number of refills of
any prescription at any given time can materially assist in
this task.

3. Build in a means of detecting prescription forgeries.
4. Devise an automated means of detecting the patient who is

frequently obtaining the same medication.



RESOILITION

WHEREAS, a pharmaceutical connunications network connected
to all licensed pharmacies is needed for a number of purposes
among which are some that-alone might well justify the network;
and

WHEREAS, a nodular pharmaceutical oommunications network
would be applicable, seriatim in order of priority, to a number
of purposes that cannot be served as efficiently otherwise and
whiCh, In appropriate coMbinations, would fully justify the
network; and

WHEREAS, the network would provide a universal ready access
to existing and eiterindrug information systems, that In themr
selves, would require redundant network communications systems
for their efficient application to the needs of a larae and
varied patient population; and

WHEREAS, the time is rapidly approadhing When traditional
manual procedures for some of the purposes that could be served
by the network will be completely inadequate and grossly ief-
ficient, e.g., administration of third party payments for pre-
scribed nedications;

BE 1T RESC1NED, that an interdisciplinary task force be
established to study the feasibility of a pharmaceutical
comnunications network that will operate initially on a
stake-wide or regional basis lor a pilot study or demonstration
of nodular components designed to fulfill the multiple purposes
of a network that will lead to a more rational and more economr
ical use of drugs in patient care; and

BE IT FURTHER RESOLVED, that the Federal Government provide
the necessary funds for a full-time staff for the task force and
for stipends and expenses of the taSk force members ullo mill
study the feasibility of a pllot study network and submit a
proposal to the appropriate Federal agency for the support
required for its implementation.
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INFORMATION SYSTEM SUPPORT FOR
THE CANCER CHEMOTHERAPY PROGRAM

Barbara R. Murray*

The Chemotherapy program, one of the four major segments of the
National Cancer Institute at the National Institutes of Health, leads
co7laborative efforts among other NIH and NCI scientists, other govern-ment agencies, pharmaceutical industries, research institutes, and
universities to find new and better antitumor drugs and to use them
more effectively. Such a drug development program in all its complex
aspects requires the continued coordination and utilization of the
resources of the Federal government in collaboration with private seg-
ments of biomedical research endeavors throughout the country and
indeed the entire world. The Program utilizes results of clinical
trials carried out in such places as Japan and Africa, and we are
setting up two overseas liaison offices in order to get such infor-
mation more quickly.

Only within the past several years have investigators been able
to report that the goal of drug therapy to reach tumor cells and
selectively destroy them has been reached for the rapidly growing tumors.

One can readily see that such a drug research and development
program as that maintained by Cancer Chemotherapy has many reporting
requirements for various levels of scientists and managers. Today I
shall describe briefly three of them and Dr. Greenfield will demon-
strate the Drug Data Sheet tomorrow.

Each of the reports to be described serves a different purpose and
provides information to a different type of user. Each of the systems
is complete, has been used in an operating mode for several years, and
probably most importantly to this group, has been designed and developed
with the cooperation and assistance of a multidisciplinary group
including physicians, pharmacists, and data processing personnel.

(A slide was shown saying "The purpose of our system is to bring
it to the user.")

Management and Cost Report

1. The simplest report to be described is essentially a manage-
ment and cost report. The Chemotherally program provides free many
Commercial Drugs, IND drugs and s .ulations of commercial
drugs to Cooperative Groups who _or cancer patients. A
monthly report of shipments to physic_ln s issued primarily to aid
the Cooperative Groups (who participate tl clinical trials) and the

* Chief, Program Analysis, National Cancer Institute, National
institutes of Health, DHEW, Bethesda, Maryland.
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Extramural Program (who fund the groups) in the preparation of budgets.
In addition, the Chemotherapy Program needs to know on a continuing
basis the amount of funds to allocate for the purchase of drugs.

Secondly, usage information enables us to predict through simple
regression techniques, the potential drug costs for the next fiscal
year. These amount to a sizeable portion of our budget. This report
therefore, is essentially a management tool to account for costs ex-
pended, to ascertain whether investigators receiving large amounts of
drugs have complied with the requirements, to submit data, and to esti-
mate the amount of drug required to carry out a protocol. In addition,
Investigational New Drugs considered to be approaching the commercial
stage are also carried on this report as an aid in forecasting.

Plotting of results and retrieval by drug name, investigator name,
cooperative group, etc., occur routinely to provide information on demand
and aid in determining trends. Further, with restricted budgets during
the last several years, Cooperative Groups were assigned ceilings and
the percentage of ceiling reached by each group for each time period
was calculated and reported. This proved an excellent monitoring tool.
Sample copies of these reports, as well as a graph, are available for
your inspection.

Drug Data Sheet

2. The second system, the Drug Data Sheet, was designed to provide
information on Investigational New Drugs and Commercial Drugs for quite
a different audience, that is, the nursing staff and the new Clinical
Associates who report each July first. Here the information provided
is that about the characteristics of the drugs, their stability, formu-
lation, doses, side effects, etc. Sufficient data is given for each
drug to supply the requirements for informed consent, but the sheets
have not been used for this purpose and do not replace the physician.

The Clinical Center uses many experimental drugs for which manu-
facturers' information is not available. Further, the pertinent infor-
mation concerning drug forms, dosage, route, complications, toxicity,
and other pharmacological parameters, changes as experience with the
drug increases. In order to provide the information needed to detect
patient responses and insure accurate drug administration, PRA developed
a system which allows rapid response to changes in any of the above-
mentioned parameters and also allows the availability of this informa-
tion directly from a time-shared terminal. This was an ideal test for
CPS (the Conversational Programming System) as the data is entirely
free text in nature and more easily input and updated via a terminal-
oriented systems facility. (As a parenthetical note: Had the WYLBUR
system been available then, the Drug Data Sheet might have been imple-
mented in quite a different form.)

nr th, . of the Drug Data Sheet logs onto the computer
anC ,!rsational interaction with the system indicates the
naLuie oL the information desired. The program asks the user to supply
a protocol number, NSC number, or IND number. It then prints the per-
tinent data for the specified drug or for all the drugs corresponding
to the given chemotherapy protocol. The most usual application is to

IV - 2
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enter the patient name, cheat number, and protocol number. TLIe computer
searches its list of protocols to obtain the address knys of all the
drugs used in that protocol and then prints out the ahstra,7 Jt)r each
drug on chart-size paper. Identifying information is nyyti-,u h Tthe
bottom of the sheet including the patient name, number, .prot,c0:, date
of printing, and the date the abstract was last revisn.n. Thu w11 see
a demonstration of this system tomorrow, but sample abstr,, avail-able today.

The system can also provide bibliographic informaLi cm . .given
drug, abstract of a specific drug, or a list of the NSC niib all
drugs for a given protocol or all drugs used in the systoll.. additionthe user can add, delete and update drug abstracts from thin te-3imal inconversational mode. An inexperienced operator can learn .tfic
in relatively short time with little assistance from pro_t-emnI_ per-
sonnel. We allow users to comment on the format of the syst.ln-: (In the
information in the abstract, request new drugs, point out prrL__=s,
or make suggestions they may have noted in their use of the
We do not permit them to clobber the data base.

The major difficulty in the system is the slow opendng speed ofthe terminal which can type only L. characters per secant_ With newer
equipment, such as a CRT terminal with hard copy attachmemc, one could
print the abstract at 120 characters per s,acond (or fast-ex) and then
produce hard copy automatically with an electrostatic conyng attach-ment. This would obviate the need to keep track of page lvcation and
index to the top of the page, which, as you will observe, occupies muchof the time that the user spends at the terminal.

Initially we planned to provide a personalized summnemv for each
patient-on-protocol's chart. However, the slow speed of the 2741 ter-minal led to physicians' preference for a bound book of abstracts whichare updated periodically.

Automated Monitoring System

3. The last system to be mentioned today is one develzted jointly
with the Baltimore Cancer Research Center, part 'of the -Chen-7fterapy -program, and the Health .Rnsearch group.

The system was reported at the Cancer Meetings in Aptfa, 1970,
and has been submitted to a pharmacy journal under the titP of
"Automated Monitoring of Drug Therapy". Dr. Greenfield and : havesome copies of the medication form in which each of a patierd s drugsis marked at the time of drug administration. Drug and patiert iden-
tification are typed on the card using a Selectric typewriter ,iith anOCR (Optical Character Recognition) typeball, and the data fs nead
weekly by optical scanning. Both weekly and cumulative summaz,_es ofdrugs administered are produced. The medication card fulfi=e -,ll therequirements of drug ordering, administration, ind rev-Irdinv n additiclto providing machine-readable data for comp, er ;amp_e utputsmay also be seen today.

This system, which has been in operation for ovel: cwo years, elim-inates the transcription operations
usually associated with --_Irep _rationof reports for computers and provides a data pool for clinicot -tudies,

analyzing drug effects, toxicity and drug interactions. BCRC theonly part of our program that has had ward-based pharmacists_ vD
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perform many of the functions listed in the pamphlet that Mr. Damzi,,
distribinted. Thfs is -frobably one of the reasons this form has wc-,z:L
so welL- Also the prcgram includes an up-to-date drug dictionary
fairly extensive editing facilities, both of which help.

Lm conclusion, I have described three drug-related systems amr-,---
atiug at the Natfonal Cancer Institute durim:,- the past two to three
years- EaCh sys=em pecforms a function supportive to the missiam of
the CEacer Chemorheracy program.

If anyone is interested in more info,..m.tion, please feel free =o
com=act Dr. Greenfield or me.
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FOOD AND DRUG ADMINISTRATION

7iUREAD OF DRUGS INFORMATION SYSTEMS

Alan Gelberg *

I. The Rega1at-a-7 aesponsibilities of FDA(Pareau of Drugs) are in
1114-tar

A. Prz±ng Area

2. Invelstigational New Drugs (INDs)

2. NEC.. rlig Applications (NDAs)

'3_ Finial Printed Labels (FPLs)

E. Mar tiig Area

1. ksszr (Analytical Methodology)

2. :icivepse Reactions and Drug Experiences

3. Aedical Advertising

4. Clinical Investigators and Facilities

II. Areas cf &Pandardization are required for computer processing:

A. The Natianal Drug Code is a 9-digit number

1. FiTsr three digits refer to manufacturer

2, Fol.iirth through seventh digits refer to product

Last two digits refer to package size

B. (Chemp=a1 Abstracts Registry Numbers are used for specific
chemi=a1 compounds

C. The FDA Dictionary of Standardized Terminology is beingcompiled

Exlsting satellite computerized systems that are now operational
in FDA are as fcllows.

A. RAPID (IND and NDA scientific file). This is being connected
through a contract with Informatics, Inc. to a Mark IV
file format

B. NDC -'7ationa: Drug Code)

*D17ector, Maaag,ement and Scientific Information Design Division,
Bureau of DraT,s, Faod and Drug Admtpistration.
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C. DESI (Drug Effica= Study Implementatic- is being organized
by a contract wiltC Antanated Systems, (Averich)

D. Medical Advertising A_erting System

E. Adverse Reactions (Farm 1609)

F. Clinical Investicathrs

G. Chemical Substructure Search

H. Drug (Establishment) Registry File

I. Over-the-counter Drugs

3_ Literature Alerte (CA Condensates, CBAC, MEDLLRS, Ringdoc,
Vetdoc, Pestdoc)

IV. FDA spin-offs to be available to public within one year include:

A. FDA Dictionary (Development ccmpies available nawD

B. NDC tape/hard copy (presently available; tape from NTIS and
Directory from GPO).

C. DESI tape/hard copy (initial form al the "Compendia"): tape
dependfmg on demand.

V. FDA spin-offs to be mode available to oublic within two years:

A. Data from NCTR (National Center for Toxicological Research)

B. Assay Methods (D.S.P., AGLAC, Bioavallability, etc.)

C. Tape/microfiche of the Total Inventory System-

D. Microfilm Bet arf drug labels (if demand exists)

VI. Conclusion - FDA is TToceeding with the forementioned projects

to meet Agency and Boreaumeeds. The soin-offs 1.mal be formatted

for ease of distributfon through the NT1S (Hationa: Technical

Information System) :.1m-_the GPO (Government Printim (Office).

Purchasers will have the option of using hhe spin-ffs in any

manner they choose w :hout restriction.
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.L.NTH.CON TO THE NATI117:47, ZLF2FINGHOUSE
AND ITS AUTOMATED SSTEY

Henry L. Vernal: -3t*

The increaaa ro the =Taber and varia, of products that ..egan to
enter the.Amerfcsm Two-nes:hold after World II and the corresponding
oroliferation ca s7i -'rr. incidents as the oho:a-dental poisoning ch. suspected
poisoninz af ch-, created mounting L- mhern among pediatric and
other medical groups,: paublic health authales, and othe responsible
persons, about aceinal poisonings- Thr,s monnern .set -IL:ration a
series of events whleh'has resulted tods7:jr the daily tranty-four
hour operations of some 5EL autonomous Echscm Control Cetaars fn the
major- patuIatina areas acrnes the country among whom ini:rnatfon about
household. 7roducts arnonedicinaes that are _tacic (and nontoxic) is co-
ordinated:hi:7 a Netiong27 Cleartnghouse. Thtts Clearinghouse has operated
as pert of the Public. '='.1th Service since ft was formed, :and rince
July 1, 19:68, ha be responsibility af the Food and Drug Admno.-
istration-

B7-1952, -i-7-vridemece involving possible poisoning of chlinaam from
various products useL in the home., includinn medicines, were en-
countered by physicirs in fifty-one percent of reported chi:at-mod
accidents. Obvionsly the practicing phreinian cannot be famiLiar with
the composition: of e12 household produc:; vet, knowledge of-the ingre-
dients is necesbaary the proper treatmen,_ of an ingestior

Because cl- this knowleige gap and b.,-,-amse ther 7.-. were hundrelis of
thousands of much in&astions annue11y, tte211inoia Chapter of dte.
American loademyof 221ediatrits initae± spilot prmject
"Poison COntrol Cemr=er," in Chie..r- Li roma-ober of 2953. The -erher
of other poision col'Tfrol groups that sunsanently were organime-7:nrh
the same goals as the. Chicago) Center he consider,=d a triborse-to the
latter's SuCCMSE.. Theirenrens s=mn. hawever, =hat they---are dupli-

eaci-lonher'imrk fti onmff:'hTE it=oluu.alion anid that theehnfor-
gsttlened bv- rue as not rqmd±mg-dfstributio n. to all. Horeovi.,

infahmatftscabrPt= prieunring -experies. was fragmented. It became
apparent chat ,-sme coca-dime-L-1am 2f pc±srail control center activities
wras:necess,nvy.

-In Novem---=-., 1,2416., at emearitg af rle American Public Health
Association, on...tthich sev,Erial2 groups were represented
recommended t21.1= erSathermi Clearinghor,s,--- be established to rrovide
eourres of reatabJ=, and a meaniugfu:L ease reporting for
poison contro2 The .APhA presented this recommenda-:fon to the
Public Healnh ErV1X nf the Department :7T Health, Educatic:-. Welfare.
As a result, the Surge= General desig....ced the National Cl-trihhouse
for Poff-o ContTnl. Cmte-rs as an offizIal activtty the P.0-01c Health

it \Ass assdared to Public Beslth Servics Acci Fre-
y-antic-a Fragram. Althongh the National. 'Llearingnause for Pi: Ltil Control

*Directu af Hazardous Sobshmnces and Poison Contrcl, Bureau
of Produc.: sa.izety, FCcE. prr Drug lAnL=dstration.
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Centers is the name by wthich it berame best known, it is now officially
designa=e6 ss the Division of EaM-a=dDSIS Substances and Poison Control,
-Bureau of 7t=oduct Safetv of tha Fond end Drug Administration.

580 Centers: Now

.:=Ance L957,, aupromimately 5ED Poison Control Centers have been
estab7'--n-,i in the United States- Exceot for the few in -Government
hospitels, =hese centers are not under Tederal control. They are
large17- autonomous orgpnications developed by local hospital or para-
medical ,---7-oups in cooperation with the State Eealth Departments.
Although: every hospital should be prepared to treat the emergency
aspects na poisoning cases, only a cchulkaratively small number of poison
centroL centers are needed to accumulate the specialized experience
and refence meterial to provide information services. With few ex-
ceotione, financial support of the poison control center comes from
the hoevtal in whir-Tfa it resides- Although poison control centers
were co-.-inplly established as a service to physicians, they have
evolved 1:1-0 .a -point where today almost 75 percent of the calls they
=eceive are from the lay public. The structure of a poison control

ter varies considerably from one area to another. The majority,
owever, are usually located an emergency rooms of large community

hospitals- Their documentaaf resources consist of a file of 5 by 8-inch
cards -provided by the National CleInshouse that lists information

commercial household products ana other substances, along with
refenences that usually include-textbooks on poisoning, plant toxicity,
7.4M-macology, and occupational medicine. (See Attachment 1.) Most
clente. maintain a list of commraltnl- experts 74110 are. called when un-
usual roisorings occur. lthe mcrupatiOn of the professional person

co11.1,at the center alsmmay-mary- Often, it: is a nurse or a
pharmacist wtth several years-rad experience, with a physician on call.

Cleartmehause Support

The Nat'ual Clearinghoussinpperts poison control centers by pro-
viding dm= r;:-) them on the ingoadaentz, toxicity, symptoms and findings,
and recnnommad treatment invoEwhing the more common household products
and medicines-children are like17:y to largest. This material is periodi-
cally soplamented to cover charses to formulations and new products
that enter the market, The information. Is gathered from a number of
sources. Many manufacturers voluntarily submit formulations and tox-
icity data an new products. Others respond to Clearinghouse question-
naires concerning new products discovOred from the case reporting
systef ,. mud frpm review of CummerriL and scientific journals. The
inforwastion ds restarched tha=uughly and evalii=ned by the staff. Then
Et is stdvritted to four consOL'-trts- for review "before distribution.

The poison control centers sUhoit case reports voluntarily to the
Clearinghouse. The informatito contained on these, reports is obtained
by center personnel whenever ,-hey rreat a Toisc-71 case or respond to a
telephone call requesting information un a potential poisoning. Over
115,000 case reports were subni,,_tei by the centers to the Clearinghouse
in'196-9 and again in 1970. The Clearinghouse reviews and codes each
report whiCh is then key punched amf entered iato the systems data bank
whirh resides on magnetic tape. yrom the data bank statistical reports,
reflecti=g data gathered on a national basis, are published. This infor-
mation provides a variety of progi.wimaterials useful in the Division's
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operation. The age and sex of the victim and the circumstances of
the incident form a basis for prevemtion and education programs.
The amount of substance ingested, compared with the symptoms of the
patient and days of hospdtal-F7ation required, provide important clini-
cal data an toxicity of a particular product.

Reports axe produced end distributed to each state which reflects
all cases reported by each center within the state and a summary re-
port of the total activity for the state. Also, each poison control
center receives reports which axe produced from cases reported from
that cer017=1-. From th same data base monthly reports are generated
for cumulative cases l_egorted. These reports relate to: (1) the
most frenuently ingested products, (2) products most frequently causing
hosmitalizatiom. These two reporting methods generate reports by age
groups as follows: under :five years, over four years, and unknown
ages. Periodically selected data are extracted from the data bank
to generate reports which are used to answer special requests received
by the Clearinghouse.

Use of Computers

A toxicology data bank on magnetic tape is now being compiled
that will include all_ the information on the 5 by 8-inch index cards
in the poison control_ centers. In the future all the information in
tha Clearinghouse fj1 ill be added, along with pertinent infor-
mation from textbooks ar ±1 other sources. A pilot study has been con-
/ducted in wdlich the Preas=va Poison Control Center and the New Orleans
Poison Control Center ,p...,7ticipated with the National Clearinghouse.

Th computer factilis being utilized for this study were those
at the National Inst't of Health. The Food and Drug Adminis-
tratfon did not possess -,Lhe mecessary equipment and expertise to ac-
complish this at the time rho= study was -,kndertaken. This is no longer
the case amd the plans are mow underway which will result in the
transfer of this study to the Food and Drug Administration.

Fox the pilot study data base approximately two'thousand products
were used. It was fell- that this number would be adequate to test the
feasibility of an on-line toxicology system. The fact that inquiries
would be Mane to this limited data base for products which were not
present wns recognized.

-information that canbe supplied almost instantly by this system
follawing a query includes -the name of the product, type of product,
ingredients, toxicity le:we1, symptoms, treatment, manufacturer's name
and address, source of CInformation, and the emergency room data
repotmed 'for that producx.

The study has not proven to be any faster than the previous manual
retrieval system, but the new study does alleviate the possibility of
humar error through the mLsfiling of cards, or the incorrect spelling
of SOM2 product names. The computer is equipped to pick up these in-
cormt:= spellings, imform the center that additional information is
neo-- and if necessary conduct a search of its term dictionary file
to determine the correct spelling of this product. A second plus for
a computer-based system is its ability to store large volumes of infor-
mation on Lade name products. A third plus for an on-line computer



is the fast and easy manner in which the data bank is updated when
contrasted with the slow cumbersome procedure inberent in the manual
system which requires that all changes to the data bank be copied and
mailed to each center. The following problems exist within the
present manual system:

1. Because each center is responsible for maintaining its own
separate file, the situation arises in which all centers do
not have the same information. This is brought about due tu
lost, stolen, mislaid, or misfiled cards.

2. The present 5 by 8-inch card which contains product infor-
mation does not contain any information related to human
experience concerning product toxicity. Space is not avail-
able on the card to include this information and to go to a
second card (a two-card product information concept) would
only duplicate and compound the existing problems.

Results of Pilot Study

One objective of the pilot study was to prove that the problems
in the manual system discussed above could be eliminated with an on-
line system. This has been accomplished as described below:

1. With an on-line system each center will have new product in-
formation as soon as it is added to the Clearinghouse data
base. This will eliminate the 4-6 months delay presently
required by the manual system.

2. By virtue of an on-line system, this should increase their
ability to answer questions. The poison control centers will
eventually have access to the complete data base maintained
at the Clearinghouse.

3. An on-line system will provide a uniform data base to all
nenters and will preclude problems engendered by lost, mis-
laid, and misfiled cards.

4. With an on-line system the centers will have human experience
information on product toxicity as part of the base provided
by the Clearinghouse.

Although the pilot study should definitely be considered a success
there were some criticisms. However, we feel that the criticisms,
which are valid, were directed almost entirely at problems which were
the result of the hardware facilities utilized. More sophisticated
facilities could have been used had the resources been available at
the time the study was undertaken.

As mentioned in the previous section, the pilot study proved that
on-line system would eliminate the problems existing in the present
manual system.

The 2741 terminal was too slow an instrument for our needs.
Although it printed a hard copy, characteristics were dropped. On
closer examination we find that this can be inimical to a study of
this nature. To drop, during transmission, a digit which relates to
volume could obviously change entirely the meaning of the information
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received as result of an inquiry. Example: 95 mg. sent from data
base, 5 mg. received at the center's terminal. Naturally this is in-
tolerable and must be eliminated.

Summary

The material produced for Poison Control Centers by the National
Clearinghouse for Poison Control Centers is placed on a 5 by 8-inch
card in a standard format:

Trade name of product
Manufacturer and address
Toxicity
Symptomatology
Treatment
Source of Information

Four problems have become evident since the system was introduced:
1. cards are misfiled; 2. cards are removed from the file and not
replaced; 3. updating and revising results in a 3 to 4 month delay;
4. the name of the product is often misspelled, hence not found. To
alleviate these problem areas, we designed an on-line retrieval
system. The products were identified by a six-digit number assigned
alphabetically. Remember in Poison Control we are dealing with all
household products including drugs. This number was then used as a
basis for developing a program. The material is stored on a magnetic
tape using free text and the format on our cards. It can be recalled
by query in the trade name. No dictionary is needed.

We have two innovations which we are very pleased with: 1. we
have incorporated phonetic spellings which will recall products with
similarly spelled names, and 2. we have developed the system so statis-
tical data on symptoms of previous cases will be incorporated into
the information base at regular intervals. The user is therefore
aware of the type and frequency of injuries, if any, occurring in
previous ingestions.

We have been utilizing the system in two centers since mid-1970
with good success. The information was sent via an IBM 2741 terminal
device. The major complaint was the lack of speed in delivery and a
degree of garble. This did supply a hard copy. We are now converting
to a cathode ray tube. The system developed by Mr. Rottman has solved
the problem of speed and corrected several bugs in the system. We
expect to have four units in operation by this fall. The delivery
system is practicable, our program now is to move forward in enlarging
the data base as rapidly as possible and increase the number of termi-
nals to geographic areas to get maximum utilization of the program for
the centers in that area.
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COMMENTS ON THE INFORMATION SYSTEM CONCEPT

Paul de Haen*

Definitions

I suggest that the following distinctions be made on information
systems concerned with drug usage by physicians and handling of drugs
in the retail pharmacy and hospitals. These two systems should prefer-
ably be kept apart, so that there is no confusion.

Drug_Surveillance Systems

These cover primarily the movement of drugs as it pertains to manu-
facturers, drug wholesalers, hospital pharmacies, community pharmacies,
and the relationship of such movement of drugs wicth third party govern-
ment groups that pay for the cost of drugs.

Drug Information Systems

These cover primarily the information pertainiog to chemistrY,
manufacture, pharmacologic action and therapeutic use of drugs as
described in the biomedical literature.

Packaging of Drugs

I recommend that consideration to given to suggest to manufactur-
ers that they develop a unit packaging of drugs which permits the Phar-
macist to dispense an original package prepared by the manufacturer, in-
stead of having to repackage from a container supplied by the manufactur-
er for dispensing purposes. Manufacturers are spending a great deal of
effort to cut down the cost of packaging drugs. This effort is vitiated
by the pharmacist having to laboriously count out the number of units
of a drug to be dispensed and put these in a dispensing container.

If this system, which is used in most European countries, South
America and Japan, could be developed it would save a great deal of time
and effort on the part of the pharmacist and reduce prescription costs.

A similar recommendation was also made in an editorial by Dr.
Edward G. Feldmann, in the August, 1971 issue of the Journal of Phar-
maceutical Sciences.

*
President, Paul de Haen, Inc.
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POINTS TO CONSIDER IN A DRUG DATA SYSTEM

Margaret K. Park*

I. Standardization There is a need for file compatibility for
information sharing.

A. Local Standardization - within one organization.
B. Regional Standardization - more than one organization.
C. National Standardization - U.S. as a whole rising from

Federal regulations (example: Mark IV).

II. Data element is a discreet unit of information and should be
defined in smallest terms of information to utilize or in
terms of only one function in the system.

III. Characteristics of Standards

A. Definition of a drug.
B. What constitutes active ingredients in comparison to inactive.
C. Vocabulary for adverse reactions.
D. Constitution of level of affects.
E. Set of standards for drug efficacy.
F. Bibliographic sources to find where original information

was found.

IV. Two Types of Data

A. Keys to file (check codes) should be no larger than is really
needed to represent information content.

B. Display Data - does not have inherent checking ability, that
"key" does.

*Manager, Information Science Group, University of Georgia Computer
Center
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TRIPS: THERAPEUTIC Rx INFORMATION AND PACKAGING SYSTEM

Michael Ripsman, L. Pharm.*

In the present method of prescription-filling, each practitioner
has developed routines and techniques with which he is comfortable, and
a mental library of useful information which he automatically consults
before filling any prescription.

Government and Pharmacy Board regulations have contributed to some
standardization of procedures, and the large retail chain organizations
have imposed a certain discipline of techniques.

But, in the main, the techniques of prescription-filling depend on
the habits and preferences of the individual pharmacist, and are intui-
tive in nature.

The use of information for, and from, the prescription-filling pro-
cess is cursory.

The growth of Government and other third-party prescription plans
has put heavy strain on this artisanal system, and threatens to make it
unworkable.

The ever-increasing inventory of highly-potent drugs in the phar-
macist's arsenal, requires a more extensive use of pharmaceutical and
therapeutic information than has been the case in the past. Each of
these drugs can become a poison if administered injudiciously, or in
conjunction with other potent drugs. This situation has been outlined
by a study at John's Hopkins Hospital which showed that in 1969, 17.4%
of all patients admitted were suffering from drug reactions. Another
8% of all patients admitted, developed drug reactions while in the hos-
pital.

No mention is made of the percentage of medication which had no
beneficial effect due to careless choice of drug, multiple prescribing
by varied physicians, or drug incompatibility. Nor is there any way of
determining the percentage of drug reactions which do not become immedi-
ately apparent.

On the basis of the 8% figure for apparent drug reactions, it would
not be unreasonable to estimate that upwards of 12% of drugs prescribed
in the hospital have an adverse effect, or no beneficial effect at all.
A serious study at the retail pharmacy level would most probably show
less patient control and, consequently, higher abuse levels.

It should be pointed out that in a hospital filling 1,000 prescrip-
tions daily, the above estimated abuse margin would result in 120 or
more useless or noxious prescriptions dispensed daily.

The need for the systematic use of information, in the dispensing
process, is clear.

*President, Independent Retail Druggists Association, Inc., of Quebec,
Montreal, Canada
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Requirements for System

To maintain indiv-idual patient drug usage records containing:

I. Age, sex, medical and pathological information, drug reac-
tion and allergy information, drug history information -

To maintain extensive pharmacological information about all
drugs - side-effects, cautions, interactions, administra-
tion information, storage, etc. -

III. To provide this information to the dispensing pharmacist
in a matter of a few seconds, so that he can utilize it
in the prescription-filling environment -

IV. To mechanize some of 1:he routine activities associated
with prescription filling typing of labels, preparation
of bills and insurance claim forms, maintaining third-party
accounts receivable -

V. To satisfy these requirements at a cost compatible with
today's competitive pricing situation.

The requirements translate themselves into the following practical
considerations:

a) to represent large amounts of technical data in a compact and
significant manner -

b) to continuously update stored data in accordance with the
latest information -

c) to develop methods of storing and sharing patient data on a
regional level

d) to develop methods of sharing pharmacological and patient
data on a national level -

e) to make available to pharmacists relatively inexpensive hard-
ware configurations and systems which will motivate them to
use and to contribute to this network of shared information -

0 to develop a sufficiently flexible, modular system to meet
varying regional needs, with options available as to the ex-
tent of the service desired.

The Therapeutic Rx Information and Packaging System, or "TRIPS",
is an attempt to meet these requirements. The system has been developed
to the stage where an in-house pilot project is required to determine
cost and timing feasibility, and to debug the programs and system.

TRIPS

& r,-.11od of representing, in a quantitative manner, pharma-
cological and patient information, of evaluating this quanti-
;Ned data, determining pharmacological relationships, and pos-
Able pharmacological-patient interactions, of automatically
selecting pertinent information and displaying it in such a
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mannier _as to suggest certain conclusions and precautions,
wizhin a few seconds, during the prescription-filling process.

2. An _automated system which:
prints Bx labels
prints ci=i,spensing instructions AND
prices prescription
prmpares Rx receipts
OR, alternatively
prepares insurance claim forms
bills insurers.

3. The system is modular in structure. It is composed of three
main sybsystems, each of which is a separate system in itself,
capable of se:perste implementatian. A manual packaging system
is integrated with the computerized system.

A) Validatict of pre-
scriptior and pa-
tient date re:

legal status
pharmacological

eligibility
patient eligibility

Projections as to
patient-pharmaco-
logical suitability

Printing of fully-
informative pres-
cription labels

Instructions as
to dispensing

Maintenance of
patient records

Maintenance of pres-
cription records
and files

B) Validation of insur-
rance eligibility of
-patient and
7aedication

F7:ocessing and print-
of claim form

Maintenance of claim
and billing records
by means of an A/R-
billing system

C) Calculation of
of retail COD price,
preparation of
receipt

.11

Printout of
requisite reports
or records

Within the three subsystems, programs and routines are modular in
nature. Specific conditions will cause branching to a basic level of
established programs and routines. Differing regional requirements,
can be accommodated by modification of the branching conditions. Modi-
fication of the basic programs is also possible - but more costly.
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TRIPS A-B-C

= computerized system

TRIPS -M

= mamual packag-
ing system

TRIPS A -B -C-M

integrated dis-
pensary system

Dispensaries would have the choice of the following options:

A, A-C, A-C-M

B, B-M

A-B, A-B-C, A-B-C-M

Specific Features

Data Entry

The keying of a code on an input terminal opens patient, insurance,
and prescription files. File status is displayed on a cathode tube.
Requisite sets of prescription, insurance, and patient data are then
keyed.

The input data is edited, and errors are displayed.

Differing prescription and insurance situations, and varying sta-
tus of files (including absence of a file) require a multiplicity of
procedural routines. These have been integrated into one simple routine
containing three optional subroutines.

The use of a graphic procedural chart, keyed to cathode tube dis-
plays, facilitates quick learning of entry procedures.

The routine is simple and automatic. Two days' practice should
assure operator and/or pharmacist proficiency, providing that they were
pleviously proficient with a typewriter keyboard.

Hold and Recall Facility

At any time during data entry or prescription processing, the work-
ing files can be dumped into a holding file by keying a two-digit code.
A print-out of the work files is automatically produced.

This frees the computer for other processing while the operator
or pharmacist is called away, while he gets further information, or
while the pharmacist evaluates data which requires extensive consid-
eration.

Keying the recall code reopens the master files, transfers the
work files back to central code, and displays the assigned prescrip-
tion file number and name of patient.

iv - 20
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L. Prescription Number
Ls: the input keying routine opens the work files, one file number

is automatically assigned to both.work files. This "assigned prescrip-
tion file number" is read from a counter. It becomes the prescription
identiffcation number un ,thas prescription label.

2. Determinton cE Legal Status and Right to Fill
Here, Canadian cLassifications and eligibility rules are used.

Americam, or individual State, classifications and rules could be easily
substituted-

FD = free drug (no urescription required)
PR = prescription required
CD = controlled drug
RC = reportable controlled drug
VN = verbal narcotic
SN = signature narcotic (reportable)

The legal status symbol is printed to the right of the least sig-
nificant digit of the prescription identification number, on the label,
e.g. 0020567PR 126500/SN.

The legal status classifications are code-keyed to eligibility rules
which have been expressed quantitatively.

The right to fill is established. Alternatively, the prescription
is rejected. On rejection a print-out, similar to an error print-out
on edit, goes to the pharmacist.

3. Dosage Validation
Dosage is checked according to the age of the patient. There are

three different sets of calculations and comparison procedures for three
age categories:

Children under eight
Ages eight to seventeen
Adults

A-1 invalid dosage conditions give rise to the following display:

"Cautious Dosage
PDD

Maximum Dosage
X,units

Y units".

4. Determination of Prescribed Drug Eligibility and Suitability
for Patient

Criteria are numerous and varied, reactions and side-effects vary
quantitatively as well as qualitatively. The TRIPS system works by
classifying physiological and pathological data, and then representing
these classifications quantitatively. Previous history of drug reaction
and idiosyncrasy is listed.

The pharmacological and therapeutic actions of drugs and known
side-effects are also represented quantitatively.

By means of calculation and.cnmparison, possible undersirable drug-
patient interaction i= anti, displayed.

IV 21
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A warning classification, the physiological or historical classifi-
cation, and the name or class of the drug are displayed, e.g.

Caution Idiosyncrasy Barbiturates
Contraindicated Cardiovascular Disease Ethinyl Oestradiol
Contraindicated Pregnancy Prenylamine Lactate
Prohibited Allergy Meprobamate
Caution Allergy Sulfonamides
Prohibited Phenothiazine Pericyazine

Hypersensitivity

The system is not exhaustive. The storage of drug information gen-
erically by therapeutic classification groups, enables "TRIPS" to store
the major side-effects, precautions, and counter-indications of each
group. Specific actions of a particular member of the group are stored
when deemed important.

If comprehensive records are available for the patient, the system
acts as a filter which should catch a good proportion of adverse reac-
tions.

5. Validation of Prescribed Medication Against Other Medication
Being Taken

Patient record is scanned to see if medication of the same therapeu-
tic classification group is being taken concurrently. Then record is
scanned for medications of therapeutic groups different from the prescrib-
ed medication, but which contain similar chemical nuclei or groupings,
e.g., an antihistaminic phenothiazine and a nenroleptic phenothiazine

C = 0 C = 0

a cyclic N in a sedative, and a cyclic N in an anti-emetic.

C= c=
Calculations are performed. Significant information is displayed.

Then the therapeutic grouping of the prescribed medication is compared
to the therapeutic groupings of all other medication being taken concur-
rently. Known interreactions and incompatibilities are displayed.

In the case of compound medications, each grouping is treated
separately.

Finally, the prescribed drug itself is directly compared with
1other prescribed drugs for contraindications.

Information display is standardized into the following format:

Warning classification, interaction class, potential result, name of
4drug or group

Warning classifications: Caution
Contraindicated
Incompatible
Prohibited

171
IV - 22



S
a
m
p
l
e
 
D
i
s
p
l
a
y
s

C
a
u
t
i
o
n

C
o
n
t
r
a
i
n
d
i
c
a
t
e
d

I
n
c
o
m
p
a
t
i
b
l
e

P
r
o
h
i
b
i
t
e
d

C
o
n
t
r
a
i
n
d
i
c
a
t
e
d

P
r
o
h
i
b
i
t
e
d

d
'
a
u
t
i
o
n

D
u
p
l
i
c
a
t
i
o
n

P
o
t
e
n
t
i
a
t
i
o
n

P
o
t
e
n
t
i
a
t
i
o
n

U
n
k
n
o
w
n

P
o
t
e
n
t
i
a
t
i
o
n

U
n
k
n
o
w
n

S
i
d
e
-
E
f
f
e
c
t

O
v
e
r
s
e
d
a
t
i
o
n

P
h
e
n
o
t
h
i
a
z
i
n
e

H
e
m
o
r
r
h
a
g
e

P
h
e
n
y
l
b
u
t
a
z
o
n
e

H
y
p
o
g
l
y
c
e
m
i
a

T
o
l
b
u
t
a
m
i
d
e

E
x
t
r
e
m
e
 
H
y
p
o
t
e
n
-

D
e
x
t
r
o
m
e
t
h
o
r
p
h
a
n

s
i
o
n

R
e
s
p
i
r
a
t
o
r
y
 
D
e
p
r
e
s
-
 
D
i
a
z
e
p
a
m

s
i
o
n
 
C
a
r
d
i
a
c
 
D
e
p
r
e
s
-

s
i
o
n

C
a
r
d
i
a
c
 
k
r
y
t
h
m
i
a

G
u
a
n
e
t
h
i
d
i
n
e

E
x
t
r
e
m
e
 
D
r
o
w
s
i
n
e
s
s

O
C
N
C

P
h
e
n
o
t
h
i
a
z
i
n
e

0
0
1
0
6
2
4
P
R

C
o
u
m
a
d
i
n

0
2
6
4
7
1
9
P
R

S
u
l
f
i
s
o
x
a
z
o
l
e

0
3
1
5
8
2
6
P
R

T
r
a
n
y
l
c
y
p
r
a
m
i
n
e

0
1
2
6
7
4
8
P
R

B
a
r
b
i
t
u
r
a
t
e
s

0
3
4
2
7
5
1
R
C

M
e
t
h
y
l
p
h
e
n
i
d
a
t
e

1
3
4
6
8
7
6
2
R

O
C
N
C

0
2
6
8
8
8
3
C
D



6. Pharmacist Control and Options
The system is at all times under the control of the pharmacist.

After validating procedures, the system displays relevant information.

It will not proceed further unless an authorization code is keyed in.

The pharmacist evaluates the information presented to him. If he

can make am immediate affirmatil.e or negative decision, he keys in the

proper code.

a) Authorization initiates insurance validation, patient record updating,

prescription record storage, print-out of label, dispensing instructions,

claim form and closing of files.

b) Rejection initiates flagging of work files, closing of master files,

error pi-Int-out (see legal status).

c) If the pharmacist cannot make an immediate decision, he can avail

himqelf of the hold facility.

d) He can then request a print-out of the prescription whose numbers

are listed on the screen.

e) On recall, he can substitute another drug, to see if it would be

more suitable. He can then call the doctor with a constructive sug-
gestion.

In effect, the system does not replace the pharmacist. Rather, it
provides him with information not readily available to him at present,
within a few seconds, and allows him to take decisions on the basis of

this information.

Further, it frees him from clerical routines.

7. Printing of Fully-Informative Prescription Labels

a) The Generation of "Add to Label" Instructions
The prescribed drug and dosage form information is obtained from

the drug library and is automatically added to the doctor's instructions
on the label.

Examples of "add to label" information:
i) storage and expiration information
ii) administration information (how, when, with what)
iii) possible side-effect information ("slight nausea may be

encountered", "urine may turn green", "if dizziness occurs,
call your doctor")

iv) precautions to be taken by patient ("do not drive a car while
taking") , ("do not drink alcoholic beverages")

v) the maximum number of doses in any 24-hour period is always
listed.

The small prescription label used at present does not give the pa-
tient sufficient information. Information is not always given verbally
to the patient. If it is given, it is often forgotten or confused by
the patient. The "TRIPS" system attempts to solve the problem by means
of a large 'Trint-out label", and an 1.-expensive polyethylene bag fused
to the prescription vial.

b) The pharmacist can key in additions to the label, by the use of a
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reserved entry code.

c) Instructions as to Dispensing.
These list: assigned Rx number

code number(s) of product(s) to be used
quantity to be dispensed
particular container or insert,
instructions, compounding instructions.
name of patient

d) Repeat Prescription Option
Here, the prescription number and legal status symbol have been

previously assigned.

Determination of Right to Refill

1. Legal status is read to determine whether prescription can berepeated.

If affirmative, number of repeats allowable is compared to number
of repeats dispensed.

Minimum lapsed time between repeats is calculated, and compared to
actual lapsed time since last filling.

The right to refill is established.

Restriction of repeat branches to previously-noted rejection routine.

2. Dosage validation, and determination of drug-patient eligibility
and suitability routines are not necessary for repeat prescription.

3. The "add to label" routine is repeated, as it is less expensive
to reprocess than to store this information on the prescription record.

4. The "validation of prescribed medication against other medica-
tion currently being taken" routine is repeated, because new drugs may
have been prescribed for the patient since the last time this prescrip-
tion was filled. '-

5. From this point on, repeat prescriptions are treated similarlyto new prescriptions.

Insurance Processing

To enable the "TRIPS" system to process the unending variation in
third-party-prescription-plan requirements, a set of universal require-
ment categories was aLstracted from a representative sampling of these
plans.

Each requirement category is represented as a variable in a single
standard program. A relatively small insurance-plan file supplies the
quantitative values for most of the variables. Keyed-in patient and
prescription data supplies the values for the rest of the variables.

If the eligibility or payment rules of a particular plan are not
concerned with a particular variable, the value for that variable on the
plan file will be a zero. Alternatively, it may be a disproportionately
high figure. For example, co-insurance percentage may read as a zero.
Maximum days supply may read as 1000.

IV
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The programs validate patient eligibility, eligibility of pre-
scribed medication and quantity, adjust quantity, show lapsed cards,
cost, pharmacist's charge, tapes, co-pay or percentage deduction are
covered. "Reasonable charge" plans are accommodated, as are the rare
cases of capitation. One standard claim form is used for the print-
out. The computer prints the insurer's name on this form, and numbers
the form. It then fills in the complete form.

The system automatically processes all plans which use one of the
following options:

1) standard-wholesale cost

2) one of two lists of negotiated costs

3) one list of maximum allowance costs

4) any combination of the above options

5) "reasonable price" plans, and

6) "standard retail price" plans.

The system will automatically process any insurance plan which does
not meet these requirements, if the accepted product cost is calculated
off-line, and keyed in with the input data.

Insurance Billing

Each claim form is treated as an invoice. An accounts receivablefile is set up. Once a week each insurer is sent a statement. A simple
standard A/R-billing system is used.

It should be emphasized that the system covers only pharmaceutical
products. Prosthetic appliances or other apparatus must be validated
and calculated manually. A special routine allows for patient and
"lapsed" validation in these cases, for print-out of claim form, and
for insurance company billing and A/R.

Maintenance of Prescription Records and Files

These records output on the microfilm system. Within a few seconds,
a print-out of any repeat prescription is available. This prescription
is then entered as a new prescription, but the repeat prescription rou-tine code is used.

Print-Out of Re uisite Re orts or Records

Reports are formated according to State, Provincial or Federal re-
quirements. During Rx processing, data is moved from the prescription
transaction file to storage on a report transaction file.

Each night, after the disp2nsary has closed, reports and records of
the day's transactions are printed.
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Calculation of Retail C.O.D. Price

The retail C.O.D. price is calculated on the basis of the true
costs of prescription filling in any given dispensary. To assign a
given fee to each prescription is not practical in the present price-
competitive situation. To discount without a rigid accounting control
is like Russian Roulette; will Chere be a profit at the end of the year
or not?

The "TRIPS" system requires that figures for eight variables be
entered each month. From these figures, assignable overhead, assign-
able purchases and a cost-multiplier are calculated, as are overhead
and sales ratios. Assignable resource costs are calculated. Net pro-
fit complements are used to assure a margin of profit.

The fee concept is modified in a systematic way to assign a direct
labor cost to each prescription, but to assign overhead costs which
vary with actual cost of ingredients. The same net percentage frofit
is assured on each prescription.

The final formula (of a series of 4) reads aE, fuL7.ows:

C.O.D. price = (0.11 + (COST(l+CM) X Vi; x 0T)2

(ARC v LT ETY
)

2

T Y ELY
GP(1 + a-)

The four ratios in the equation could be replaced by rate-of-change-
factors, to give a continuous:v adjusted price. However, this would cause
too great a fluctuation in prices, as it would make the system responsive
to daily fluctuations in volume. If ratio entries are made every 30 to
60 days, a net profit, close to that which is desired, can be assured
without a great fluctuation in price. As a dispensary's volume increases,
prices automatically are lowered every thirty days. The reverse is also
true.

To complete the pricing function, provision is made for the eighty-
odd products which are used as loss-leaders. Both the calculated C.O.D.
price and the price arrived at by multiplying cost by 1.666 are display-
ed. The pharmacist can key in either of the two suggested prices, or a
third of his choosing.

If he chooses any other price than the calculated C.O.D. price, a
plus or minus entry is made to an accumulated total in storage. At the
regular 30 to 60 day price adjustment, the + accumulated total, as well
as the previous + accumulated total, enter into the calculation of the
new GP/GC ratio, to assure a leveling out of profits and losses.

Manual Packaging System

In effect, the manual packaging system is the application of manu-
facturing techniques and good warehousing practices to a dispensary.
A volume of at least 500 prescriptions a day is required. The use of
electric pill-counters, and liquid dispensers, allow for prepackaging
of fast-moving sizes of fast-moving drugs.
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From computer print-out to final checking of the completed pack-
age, the prescription moves from station to station. The stations are
modular in nature, each for a specific function. As in a good ware-
house-shipping operation, the men stay put, only the order moves.

In a high vilume operation, (1,000 per day) the use of a fast
conveyer belt and intercom are desirable.

A seven-module (station) dispensary has been designed to show the
theoretical advantages of a rationally-planned dispensary.

Schema of report or register steps

Lques t

entry
(code)

Printout
of Register
or Billing
File

Narcotic and
controlled

Drug Register
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A UNIQUE METHOD FOR PHARMACY REIMBURSEMENT
UNDER THE MEDICAID PROGRAM

Frank F. Yarborough*

Considerable attention has been given to many aspects of third party
payments. Payment for services to pharmacists usually involves a fee for
services for each prescription dispensed. Experience with this method has
not proven entirely satisfactory either to the pharmacist or to the fiscal
agent. In particular, this method of payment does not offer any incentive
for controlling utilization.

Payment of a fee for each different drug dispensed during a calendar
month offers an interesting possibility. Without the incentive for dis-
pensing a prescription, more attention can be given to ascertaining wheth-
er or not the prescription should be refilled through communication with
the patient and the physician.

The North Carolina Department of Social Services studied approxi-
mately 90,000 pharmacy claims including approximately 300,000 prescrip-
tions and found a monthly refill rate of about 20 per cent. We proposed
increasing the fee to $2.25, approximately a 29 per cent increase, to pay
for the necessary refills and to encourage the pharmacist to give ade-
quate consideration to the question of refill necessity.

This plan proposes paying the pharmacist the cost of drug dispens-
ed plus a $2.25 dispensing fee the first time a drug is dispensed during
a calendar month. After this, the pharmacist would receive only the
cost of drug for any additional occasion that the same drug was dispens-
ed during the same calendar month.

This proposal has the following advantages:

1. Program expenditures would be reduced by controlling over-
utilization and encouraging the pharmacist to dispense 30-
day supplies of maintenance medications instead of smaller
quantities.

2. Provider abuses from prescription - splitting and unneces-
sary refills would be controlled due to the absence of the
profif: motive.

3. Patient care would be enhanced by encouraging pharmacist-
physician and pharmacist-patient communication.

This proposal has been reviewed by the Executive Committee and the
Public Health and Welfare Committee of the North Carolina Pharmaceuti-
cal Association and has received their approval and endorsement.

*Pharmacy Consultant to the North Carolina Department of
Social Services
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1. POST-CONFERENCE
QUESTIONNAIRE
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REPORT ON POST-CONFERENCE QUESTIONNAIRE

The post-conference questionnaire was mailed to 115 persons (the
University of North Carolina personnel, one-day attendees and spon-
soring committee were not queried.)

The questions were framed so as to elicit an unstructured response;
the intent being to allow wide latitude to all who replied. As a re-
sult; many persons made several points in response to each. For example,
one listed seven reasons why the conference was useful; another listed

four areas of failures.

Question 3, as to future steps to be taken, and question 4, addi-
tional suggestions, seemed to merge.

Question #1: "The Conference was usefla in that..."

Those who replied agreed the conference was worthwhile. All said
the meeting was useful, a few called it an "eye-opener"; others saw it
as the first-time open meeting of many diverse groups concerned with

this subject; or as a means of focusing attention on both opportunities
and problems. One commented that the sessions "surfaced work that is
going on and inter-related programs that are not mutually exclusive,
e.g., government and third party reimbursements."

QUestion #2: "The ConPrence failed to..."

Criticisms were made chiefly in three areas as follows:

(a) The structure of the workshops - 13%
(b) Inadequate representation at the meeting of pharmacists,

physicians, other health professions or negative-opinion
holders 24%

(c) The fact the conference did not produce concrete results
in the form of system design, costs, and consideration of
practicalities - 24%

However, 33% either did not reply to Question #2 or stated they
had no negative reactions, or reversed the statement to make a com-
pliment.

NOTE:

(a) Each workshop was organized independently by each panel.
Papers were presented in some cases, which limited time
for audience participation.

(b) There were at least 52 pharmacists and 6 physicians present.
However, aotive community retail pharmacists were largely
confined to panel members.

(c) Several persons felt the conference should have focused on
system concepts in much greater detail than was programv,ed.

V- 1
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Question #3: 1,49 to the f4tuTe, I believe the following
steps should be taken:..."

The prevailing response was that follow-up actions should be under-
taken; in many cases rapid follow-through was urged. More than half the
replies contained two to five suggestions. This fact affects the per-
centages recorded below.

The responses can be grouped roughly as follows: Those calling for
follow-up meetings of various kinds, 42%; and those suggesting studies,
surveys, planning activities, and pilot system trials, 80%. A third type
of response, 22%, suggested programs of orientation and publicity, and
fund seeking.

Suggestions for future meetings included one for this winter and
several suggested an annual meeting to facilitate exchange of informa-
tion and help keep up with the state of cle art. Others suggested a
meeting when a system developmental plan Ls ready, or when solutions
appear for legal and political questions (as confidentiality of data).
A few suggested specialized groups such as a meeting of pharmacists
alone, of the scientific community only, or of system operators, and
pharmacists to explore details.

The planning suggestions revolved around feasibility studies,
establishment of research requirements, preparation of comprehensive
system development plans, and establishment of pilot or model system
operations.

Question #4: "I would fUrther suggest the following:..."

Although more than a third did not respond to this question,
those who did for the most part dealt with the following aspects,
including conferences. One suggested limiting each workshop to ten
to fifteen people. Others dealt with standardization suggestions;
limitations on modules to be tested; hardware/software needs; data
sources; confidentiality; physician/pharmacist/patient relationships.
One urged, "put the responsibility where it belongs -- on the patient"
in planning a system.
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THE ASHP NATIONAL DRUG
TMFORNrA7ICN SERVICE CENTER

Dear Dean Hager:

Enclosed is a copy of a letter and some additional materials which Ihave sent to Col. Aines. Col. Aines made reference to the ASHP pro-posal for a National Drug Information Service Center in his speech at
the Computer Conference on July 20. His reference, however, was incom-plete since he mentioned only that the proposal was made but had notcome to fruition. He further mentioned that the Society proposed adrug code but did not indicate that the code has been developed and is
in use in nearly 50 hospitals for many of the purposes discussed at theConference.

As I felt it inappropriate to respond publicly to Col Aines at the ban-quet, I spoke to him privately and asked if I might send him some de-
scriptive materials regarding the matters he made reference to in hisaddress. Much has transpired since the time referred to by Col. Aines
and the Society has not been idle. In order that Conference partici-
pants and other interested parties may have a more complete picture
therefore, I am requesting that my letter to Col. Aines and his reply
to me be made a part of the official Conference proceedings. We lookforward to your favorable response.

Very truly yours,
,

Mary Jo Reilly, Assistant Director
Bureau of Communication & Publication
Services, American Society of Hospital Pharmacists

Col. Andrew A. Aines
National Science Foundation
1800 G Street, N.W.
Washington, D. C.

Dear Col. Aines:

As I indicated to you following your banquet address in Chapel Hill,North Carolina before the Computer Conference sponsored by the Univereityof North Carolina, I am sending you some materials describing the activi-ties of the American Society of Hospital Pharmacists relative to our pro-posed network of hospital-based drug information centers. Since you men-tioned the Society's proposal in your speech, you might find the followingsynopsis of our proposal for a National Drug Information Service Centerof interest.

Encouraged by the interest and enthusiasm for hospital-pharmacy based druginformation services demonstrated by pharmacists, physicians, administra-
tors and government representatives, the American Society of Hospital
Pharmacists, in 1966, developed a proposal to establish a National Drug
Information Service Center. This National Center would have been operatedby the American Society of Hospital Pharmacists under the guidance of an
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advisory council and with the cooperation of the National Library of
Medicine. The objective of the proposal was to provide service and
information to the biomedical community through an inter-related net-
work of local and regional drug information centers located in teach-
ing hospitals and to coordinate the activities of these centers so as
to provide for a two-way flow of drug information and to conduct re-
search on drug usage. These drug information centers were to be es-
tablished in selected institutions primarily but not necessarily from
among 227 teaching hospitals of the United States having a major medi-
cal school affiliation.

Through this service mechanism, the vast biomedical resources of the
National Library of Medicine could be made available to hundreds of
individual physicians and allied personnul in teaching hospitals for
the benefit of thousands of patients. Coordinated through the phar-
macy and therapeutics committee of the medical staff, this service
would have been provided by pharmacists as a formalization and exten-
sion of their traditional role, taking advantage of their strong edu-
cational background in the physical and biological sciences, their
experience in giving drug information, and the centralization of drugs
and drug information in the pharmacy departments of hospitals.

This service would have established a mechanism whereby hospital medi-
cal staffs could contribute their clinical experience and information
to the pool of biomedical knowledge of the National Library of Medicine.
The proposal also provided for the creation of ,,..raineeships to help unify
the methods of operation of the drug informaticA centers and to help to
assure the future manpower needed to operate them.

The ASHP National Drug Information Service Center was to be located where
its staff could work closely with the staff of the National Library of
Medicine so as to utilize to the utmost the literature stores of the
Library and to transfer information collected by the Center to the Library.

A seven-year program was called for in the proposal resulting in the
creation of the ASHP National Drug Information Service Center and fifty
drug information centers located in hospitals across the nation. The
individual drug information centers would become operative on a stag-
gered basis in order to provide for orderly implementation of the total
program by staff of the ASHP National Drug Information Service Center.
The individual drug information centers would be an integral part of the
hospital's pharmacy department and would be organizationally related to
the medical staff through the pharmacy and therapeutics committee.

Among the objectives of the proposed National Drug Information Service
Center were these:

--to maintain liaison with governmental and non-governmental
organizations and associations which collect drug information
with the objective of serving as a clearinghouse for released
information drugs, forwarding all evaluated information to the
central pool of drug information at the National Library of
Medicine;

--to conduct research on drug information; for example, to
determine what are the most effective means for physicians
to obtain it; to investigate the public's needs for drug in-
formation; to conduct sociological studies on drug information

V - 22

206



and its uses; to study the effects of placing a drug
information specialist in close daily contact with
physicians; to study methods of improving the handling
of drug information by members of the health team in
hospitals; to look at the nationwide problems associ-
ated with the use of drugs and drug information; to
improve the indexing of drug information by the National
Library of Medicine so as to achieve more precise and
rapid retrie.val of information; to study patterns of
drug therapy in hospitals; and to examine relationships
between patients' diagnosis and drugs prescribed;

--to assist the medical staffs, working through phar-
macy and therapeutics committees, to audit drug therapy
in hospitals with the objective of promoting rational
drug therapy and advancing teaching ani research.

The grant proposal was under study by the American Society of HospitalPharmacists for nearly two years and was reviewed informally by num,-,-ousindividuals inside and outside government service. Formal submissionfor grant support was never made, however, on advice of representativesfrom the National Library of Medicine and the Public Health Service.During this same time period,
numerous individual hospitals had submittedgrant requests for establishing pharmacy-based drug information centers.

In the opinion of ASHP's advisors, submission of ASHP's request for fund-ing of a National Drug
Information Service Center and local centers on amatching fund basis would reduce the chances for individual submissions.In addition, the National Library of Medicine was just initiating itsDrug Literature Program and was not able to provide facilities and stafffor cooperation with the National Drug Information Service Center asproposed in ASHP's grant request.

In lieu of formal submission of its grant proposal, the American Societyof Hospital Pharmacists turned its attention toward encouraging more in-dividual hospitals to seek grant support for drug information services,to intensifying its own efforts in coordinating activities of existingdrug information centers, and to conduct of additional continuing educa-tion programs in this area of professional practice. It was anticipatedthat at such time as individual hospitals had developed local drug in-formation services, the proposal for a National Drug Information ServiceCenter would again be reviewed with the intent of providing a coordina-tion of local activities and a centralized drug information clearinghouse.
Part of the grant proposal called for development of a coding system fordrug products which would provide a drug data bank for exchange of druginformation utilizing computers and other electronic data processingequipment. The ASHP proceeded with this portion of the proposal and hasin fact provided the Drug Products Information File as a magnetic tapeleasing service since mid-1967. I am enclosing a copy of an articledescribing the Drug Products Information File which appeared in the July16, 1971 issue of Hospitals, Journal of the American Hospital Associa-tion. The File is now in use in nearly 50 hospitals, including severalgroups of hospitals and by the State of Israel, Ministry of Health, asthe drug data bank for an information system in all hospitals in Israel.In addition, the American Medical Association is a subscriber of theDrug Products Information File and a contract with the United States
Pharmacopeial Convention is being finalized.

V - 23

207



Since you showed considerable interest in the activities of the ASHP as
evidenced by your mention of our proposal for a drug information network
in your speech, I hope you will find these materials of interest. I
feel, however, that your speech reference was incomplete and may have
left the impression that the Society's activities in regard to the net-
work and a drug code ended in 1964.

For this reason, I am asking Dean Hager and Mr. Olejar to include this
letter as well as your reply to me in the official proceedings of the
Conference. Further, our staff would be pleased to discuss the network
proposal with you to obtain your reaction and your guidance as to whetherit might be appropriate to submit a somewhat modified grant request to
some government agency at this time.

We appreciate your interest in the activities of the American Society of
Hospita. Pharmacists and we look forward to receiving your reply.

Very truly yours,

Mary Jo Reilly

Dr. Mary Jo Reilly
Assistant Director
Bureau of Communicati
American Society of
4630 Montgomery Avenue
Washington, D.C. 20014

Dear Dr. Reilly:

Services
P11, ,fluc:Ists

August 26, 19.11

Your letter of August 4, 1971 is deeply appreciated. You are quite
correct in pointing out that some of those who heard my Chapel Hill
speech may have been left with the impression that ASHP's activities
in the network and drug code field have been dormant since 1964. I
heartily approve the inclusion of your letter describing the contin-
uing ASHP efforts in the official proceedings.

In regard to your network proposal, I hesitate to advise you during
this period when curtailed Federal agency support makes new starts
difficult. However, I would like to suggest that you discuss the
situ,cion afresh with Dr. Martin Cummings, Director, NIM. He is in
the best position to give you sound advice.
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September 2, 1971

Mr. Paul D. Olejar

Dear Paul:

Thank you for your letter of August 10 and for the favorable decision
you and Dean Hager have made regarding inclusion in the proceedings
of your computer conference of my letter to Colonel Aines and his
reply. Enclosed for your use is a copy of Colonel Aines' reply (dated
August 26) to my letter of August 4, a copy of which you have already
received.

In response to your request, I am also enclosing some additional
descriptive materials on the Drug Products Information File, in-
cluding a tape layout, glossary, description of the coding system
and comparison with the National Drug Code. The paper on the
potential of the computer in hospital pharmacy might provide you
with some good background material on the thinking of the ASHP in
this important area.

There are now about 50 hospitals utilizing DPIF, including The
Latter-day Saints Church Hospital System, a group of hospitals
operated by The Sisters of St. Francis headquartered in Beech Grove,
Indiana and a group operated by The Sisters of Charity of Cincinnati.
In addition, The American Medical Association is a subscriber and a
contract with The United States Pharmacopeial Convention is in the
final state of development. The 15 hospitals of the State of Israel
will eventually .,_ Lize the File under an existing contract with
the Ministry of "ealth which calls for development and implementation
of programs in ee hospitals before expanding to the additional
twelve hospitals. Under the contract with the Ministry of Health
of the State of Israel, our Israeli colleagues will input into DPIF
European drugs and code numbers in the same format as those now in
the File and will send us that information. In this manner, DPIF
will have the capability of expanding to include European drug pro-
ducts as well as American ones. A similar arrangement has been made
with our Canadian subscriber and we oan also expand to include
Canadian drug products.

The DPIF user closest to you is the University of Alabama Medical
Center in Birmingham. You might contact Dr. Emmanuel Mesel for
information on applications at the Medical Center. . . .

We appreciate your interest in the services and activities of the
ASHP and hope you will call on us if we can be of further assistance.

Very truly yours,

Mary Jo Reilly, Assistant Director
Bureau of Communication & Publication Services
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