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ABSTRACT

A STUDY FOR THE ESTABLISHMENT OF A CENTRALIZED IV ADDITIVE
PROGRAM IN THE METHODIST HOSPITAL OF DALLAS

A Problem Solving Thesis Submitted to the Faculty of Baylor University
in Partial Fulfillment of the Requirements for the Degree of
Master of Hospital Administration

by
Ma jor William F. Carroll, MSC

August 1972 58 pages

A copy of this document may be obtained from University Microfilms,
University of Michigan, Ann Arbor, Michigan 48108,

The problem considered in this study was to determine the most
effective means for the pharmacy service of the Methodist Hospital of
Dallas to establish and administer a centralized IV additive program.

A work-lozd study form was distributed to the nurse supervisor
of the various wards and a six-day survey was conducted to determine
the nunmber of IV solutlons given with additives, the times required at
the nursing station, the number given per shift, and time saved for
nursing personnel, Incompatibilities were researched through the 1lit-
erature, and approximate costs were furnished by contacting the manu-
facturers involved,

It was determined that the most effective means for the pharmacy
service of the lMethodist Hospital of Dallas to establish and administer
a central IV additive program was to purchase a laminar flow unit, uti-
lize existing personnel and space, and implement the program by provi-
ding this ssrvice 40 a single nursing unit initially.

A recommendation was made to purchase an Abbott Clean Air Center
Ianinax Flow Horlzontal Console Model and to initiate the program in
Waxrd 3Le
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CHAPTER I

INTRODUCTION

History and Present Situation

Sir Christopher Wren, the great English architect, astronomer and
chemist, performed the first intravenous injection in 1656.1 Early
intravenous injections were administered for the transfusion of blood,
Then simple intravencus solutions such as normal saline, dextrose and
water, and Ringer's sélution were used to replace the body fluids lost
during and aftexr surgery. Next, potassium chloride was added to these
solutions to restore potassium lost during surgery and the first IV
additive (Appendix A) solution was administered,

Intravenous infusions are now commonly used as vehicles for the
dispensing of a variety of drugs. Many of these IV admixtures cannot
be supplied premixed by their manufacturers because of problems of drug
stablility, dosage variations, patent restrictions, and the large number
of drug combinations that are required, Since hospitals cannot commer-
cially obtain such admixtures, someone must extemporaneously compound
them., The responsibility is generally assumed by nurses and physicians,
neither of which are qualified by education to compound these solutions,
The preparation of IV additives presents problems of pharmaceutical
mathematics, incompatibility, labeling, sterility, solubility, buffering,
and drug stability that are all pharmaceutical functions in nature,

In recent years a small number of progressive hospital pharmacists

|




have developed centralized intravenous additive services in the pharmacy.
These services have been based on the safety and economical benefits that
they offer to the medical and nursing staffs and, most important of all,
to the patien’c.2 In 1963 the first centralized IV additive services in
the pharmacy were initiated by personnel of St. Joseph Mercy Hospital in
Ann Arbor, Michigan, and at the University of Arkansas.3 Since then, a
survey of 337 hospitals, conducted by Robert L. Ravin, indicated that the
!
installation of an IV additive service was their main objective in l969.+
The IV additive system is an exciting challenge to the hospital
pharmacist. No longer can he be content with counting tablets, capsules,
and decanting liquids for bulk dispensing of pharmaceuticals to the wards.
We are now entering an era of hospital unit-dose systems, intravenous ad-
ditive systems, and an increasing demand for the pharmacist to fulfill his
neglected role of drug consultant.5
The professional purpose of pharmacy can be described in many ways,
"but essentially it is to provide pharmaceutical services as an integral
part of the total patient care concept and the interest, safety, and wel-
fare of the public health."6 In 1966 Brodie noted that:
the ultimate goal of the services of pharmacy must be the safe use of
drugs by the publice In this context, the mainstream function of phar-
macy is clinical in nature, one that may be identified accurately as
drug-use control, Drug-use control can be defined as the sum total
of knowledge, understanding, judgments, procedures, skills, controls
and efforts that assures optimal safety and the distribution and use
of medication. This definition relates professional function to
patient welfare in the form of drug safety; it is patient oriented.
Pharmacists should guard this function with the same dedication and
zeal that physiclans guard their patient-physician relationship and
lawyers that with their client.
The hospital pharmacist also has both a legal and a professional

responsibility to be interested in extemporaneous-type prescription



orders such as intravenous admixtures. He can legally fill a prescrip-
tion that alters the approved Federal Drug Administration's dosage form;
but, when he does, he assumes the responsibility for ensuring that the
new dosage form is safe for the patient, and the physician assumes the
responsibility that the drug is proper medication for the patient.8

The future of pharmacy lies in the ability of the pharmacist to
constantly improve his professional status and service to other members
of the health team by providing the best possible pharmaceutical services
to the patient. One step in this direction is returning the IV additive
service, which nufses have inherited by default, to the pharmacy. This
change would permit nurses to devote more time to functions that are
uniquely th?irs and would enable the hospital to comply with the Joint
Commission on Accreditation of Hospital's Standard III pertaining to
pharmaceutical services, the interpretation of which states that all
parenteral medicaticns, to include intravenous admixtures-—-when feasible--
that are manufactured in the hospital, should be prepared in the phar-

macye9

Statement of the Problem

The problem is to determine the most effective means for the
pharmacy service of the Methodist Hospital of Dallas to establish and

administer a centralized IV additive program.

Development of the Problem

The Methodist Hospital of Dallas is a 500-bed community hospital
in which intravenous additives are currently the responsibility of

nursing service., The director of the pharmacy service has foreseen for




quite some time the opportunity to provide greater professional suppor-
tive services to nursing service and the medical staff by establishing

a centralized IV additive service in the pharmacy. Each year the direc-
tor has submitted to the assistant administrator the long-range and
short-range goals of the pharmacy, Establishment of a centralized IV
additive service in the pharmacy has been a long-range goal of the de-
partment, but money was not available until recently to make it feasible,
On July 1, 1970, finances were appropriated for the pharmacy and now
establishing a centralized IV additive service has moved from a long-

range goal to a short-range goale.

Criteria

An effective central IV additive program should produce the
following results:

1._ Preparation of IV additive solutions under more aseptic con-
ditions than the present system employs,

2. Reduced occurrence of drug incompatibilities and errors in
pharmaceutical calculations,.

3¢ Reduced errors in labeling of finished preparations.

L. A significant savings in time for nursing personnel,

Limitation
A financial limitation of $2,000 has been placed on the pharmacy
by the administrator for implementation of the central IV additive

service,

Assumptions

It is assumed that:



1. The six days surveyed in the work-load data will be typical
of future IV additive usage in the hospital,
2o, Funds for the implementation of the recommendations of this

study will be made available.

Literature Review

A review of the current literature brings forth three important
aspects pertaining to the IV additive program. The areas to be dis-
cussed are parenteral prescription problems concerning compatibilities
and incompatibilities; laminar flow and the need for sterile compounding
techniques, and the actual implementation of a central IV additive ser-
vice.

In the literature there is concern for compatibilities and incon-
patibilitieé because of the high percentage of intravenous solutions
to which drugs are added, Howe and Rasero, University Hospital, Uni-
versity of Michigan, found that drugs are added to approximately 70

percent of all intravenous fluids administered.10

In a study by Holy-
sko and Ravin at St. Joseph Mercy Hospital, Ann Arbor, Michigan, covering
approximately 45 percent of the total intravenous order additives writ-
ten for a period of one week, it was found that 48 percent contained

one drug, 30 percent contained two drugs, 19 percent contained three
drugs, and 3 percent contained four or more drugs.11 At the clinical
center of the National Institutes of Health, approximately half of the
administered intravenous solutions contained additives of either commer-

12

-cially available or investigational drugs. There exists many possi-

bilities for incompatibilities in the extemporaneous compounding of



intravenous additive solutions.

Incompatibilities may be basically divided into pharmacological,
physical, or chemical categories, Pharmacological incompatibilities
involve antagonistic or unexpected synergistic effects. An example is
when heparin and penicillin are administered at the same time. They are
physically compatible and there is no problem in administering the two to
the patient., However, when the penicillin is discontinued, the action
of the heparin upon the prothrombin time changes--it increases--thus
causing a change in the pharmacological effect on the patient.13

The second category, physical incompatibilities, has been the most
thoroughly tested and investigated area. These are changes that can be
detected by our senses such as change in color, formation of haze, pre-
cipitates, etes Changes in formula, stabilizers, buffers, or pH range
can cause physical incompatibilities, Most of the data presented by
pharmaceutical manufacturers in their packaged inserts and, also, the
"Physician's Desk Reference," refer to physical incompatibilities and
should not be taken as absolute because of the possibility for pharma-
cological and chemical incompatibilities.

Another area which is receiving increased emphasis is the order of
mixing of additives. This aspect of the preparation of parenteral solu-
tions brings back the familiar nostalgia of the old apothecary shop. An
example of this would be mixing Solu-Cortef (300 mg), Penicillin G (Ab-
bot's 1,000,000 units), and Surbex-T solution with dextrose 5% (1000 ml).
When Solu-Cortef is added to Surbex-T solution, shaken, then penicillin

added, the result is incompatibility. In contrast, if penicillin is

added to Surbex-T solution, shaken, then Solu-Cortef added, the
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preparation is compatible for six hours.

The third type of incompatibility found in the literature is chem-
ical incompatibility. This is probably the most serious of the three
because usually the incompatibility goes undetected. In terms of physi-
cal compatibility the admixture would be deemed compatible, The IV
fluid manufacturers cannot be held responsible for drugs that may be
added to their solutions. They have manufactured their parenteral solu-
tions under specific temperatures, atmospheric pressure, pH and with
certain solvents. The addition of outside additives could initiate a
chemical reaction which would result in the decomposition of the orig-
inal product even though the solution remains perfectly clear, The
Abbott Drug Company's philosophy on admixtures is to advocate immediate
use. If they are not used immediately, neither safety nor efficacy is
guaranteed.ls

It is obvious from the above discussion tﬁat the pharmacist must
be extremely competent and knowledgeable in the areas of pharmacologi-
cal, physical, and chemical incompatibilities in order to take his place
as a professional drug consultant on the health care team,

The second aspect in the review of the literature concerns laminar
flow. When they heaxr the words "aseptic" or "sterile atmosphere®™, most
people think of a hospital or physiciah's office; but medicine is not
the only field which is interested in aseptic techniques. The aero-
space industry has been interested in cleanliness for quite some time.
The presence of a small dust particle in a space ship's senéitive navi-

gational instruments could mean the difference between a successful moon

landing or being lost forevér in space. The pharmacy, in setting up an
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aseptic area where two sterile products may.be mixed with sterility
maintained, can borrow the laminar flow concept from the space industry.
Vhat is meant bty laminar flow? It is defined by Federal Standard
209 as, "Air flow in which the entire body of air within a confined area
moves with uniform velocity along parallel flow lines with a minimum of
eddies."16 The resultant effect is the minimizing of air turbulence and
the brevention of airborne external contaminants from entering the work
area, The HEPA filter is the backbone of any laminar flow unit because
filtration has been found to be the best method for cleaning air. A
picto;ial illustration of laminar flow is presented in Appendix B, For
fgrther reference on laminar flow, Peter P, Lamy®s "Laminar Flow and
Environmental Control" is an excellent article.17 Other fine articles
concerning ;septic and sterile techniques for use wlth the IV additive

program have been written by Greif and Flack,18 Gallelli and Skolaut,19

and Davis, Kitler, and Lamy.20

The third aspect in the review of literature is the numerous arti-
cles which have been written on the implementation of a central IV addi-
tive service in the pharmacy. First of all the question is, why imple-
ment it in the pharmacy? Frank J. Sweeney, Jr., MD, summed it up when
he stated:

The physician usually delegates the responsibility of mixing and ad-
ministering intravenous preparations to the house officer or floor
nurse, hardly ever to the pharmacist, Solutions, therefore, are
mixed by people whose primary concern is not pharmacy or pharma-
cology, for the house officer and floor nurse rarely have the
necessary background or knowledge to be authoritative in these
subjects, In addition, the area in which the solutions are mixed

is subject to contamination and, in the hustle and bustle of an
active nursing station, errors can be made both from the standpoint
of asepsis and in dosage calculations; the latter is true
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particularly 1% it 1s necessary to transfer from the apothecary
system to the metric system or vice versa, Furthermore, the house
officer and the nurse are not trained to observe physical incompat-
ibilities and may miss the changes in the solution. Also, changes
may not take place for several hours and by this time the fluids
are at the patien%is bedside ready to be administered by the first
available persone.
Fred J. Pang's "A Transition to Centralized IV Additive Sexvice
in a Private Hospi'tal,"22 Sister Mary Virginia's "The Parenteral Pre-
scription,"23 and Sister Mary Naomi Holysko and Robert L, Ravin's "A
Pharmacy Centralized Intravenous Additive Service“24 are three excel-
lent articles on the implementation of a centralized IV additive pro-
gram in the hospital pharmacy. The authors feel there are two advan-
tages gained from having pharmacists prepare IV additive solutions.
The first is from the viewpoint of patient safety because the pharma-
cist is besé qualified to prevent pharmaceutical incompatibilities from
occurring, to perform the necessary pharmaceutical calculations, and to
properly label the finished preparation. The second advantage is from
a total patient care viewpoint; nursing time saved by being relieved
from the responsibility of IV additive preparation could be betterVSPent
in direct patient care.2’ ‘
They recommend that the following information be obtained before ‘
implementation of a centralized IV additive service:
1. Study the hospital®s procedures for, and frequency of, intra-
venous solutions containing additives,
2. Prepare new IV solution forms and establish'policies for the
9entralized IV additive service.

3. Purchase a laminar flow unit,.

4, Implement the IV additive service on a small scale to allow
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the nurses time to accept the program and the pharmacists time to
obtain proficiency in sterile techniques,
The current literature, also, stresses the necessity for cooper-

ation, coordination, and communication between the pharmacy service and

nursing service, especially in the initial stages of the program.26

In general the transference of the IV additive responsibility from
the nursing service to the pharmacy service has been well accepted by
the nursing personnel. This acceptance was best stated by Sister Mary
Ann Frances, Director of Nursing Service, St. Joseph Mercy Hospital,
Ann Arbor, Michigan, when she commenteds

Historically, nurses have been known to perform every task in the
hospital care of patients not already done by someone else, Right-
fully, nursing leaders have questioned whether there is truly a
‘nursing shortage'. If nurses did nursing and nothing else, they
postulate, we might not experience a nursing shortage.

As members of allied health professions in the hospital recog-
nize the roles and functions they fill in relation to patient care,
and as they begin more fully to assume these roles and functions,
nurses are left free for more nursing care,

A great step forward has been made in our hospital in the doctor-
pharmacist-nurse team in which the roles of each are more clearly
defined., The pharmacist is far better qualified to prepare IV
solutions and to insert additives in them than is the nurse. The
nurse's role is to see that the patient receives the IV solutions
as ordered, to assure his mental and physical comfort and safety,
to record the administration of the solutions, and to make perti-
nent observations concerning the patient's response to their admin-
istration., The patient, then, receives the maximum benefit of the
specialized knowledge of the pharmacist and nurse,

In summaxry, a review of the literature reveals that tﬁe hospital
pharmacist should be thoroughly knowledgeable and uﬁ to date on drug
compatibilities and incompatibilities, have a clean, aseptic work area
best provided by a laminar flow unit, do a complete work-load study and
gain the approval of nursing service before implementation of a central

IV additive service in the pharmacy,




1%

Research Methodology

The Methodist Hospital of Dallas presently has twenty nursing
units using IV additives, A six-day work-load study was conducted on
seventeen of these nursing units to determine the number of IV solu-
tions given with additives, the times required at the nursing station,
the number given per shift, and the time saved for nursing personnel,
Anesthesiology, surgical recovery, and emergency were eliminated from
the survey; because of their activities, they would not benefit from
a centralized IV additive service. The required information was oOb=
tained by distributing a work-load study form (Appendix C) to the nurse
supervisor of the varlous wards with total effort being coordinated by
the director of nursing services.

The apéroximate cost of eqﬁipmeﬁt required was obtained by con=

tacting the manufacturers involved,

Objectives
Tasks which were accomplished to arrive at the best solution to

this problem included:

1. A complete survey of the hospital's existing intravenous
additive preparation procedure,

2. A complete work-load study to determine when and from which
wards most intravenous fluids are ordered and administered.

3¢ A review and evaluation of procedures used. by IV additive
programs in hospitals similar in size and administrative organization,

L, The consideration of all phases of the program, including
evaluation of the need for additional space, equipment, personnel, and

procedures,
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5. The establishment of a procedure guide for the pharmacy IV

additive program,
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CHAPTER II

DISCUSSION

Survey of Present Svstem

At present the Methodist Hospital of Dallas is using the IV team
concept for the preparation and administration of the IV additives,
The physician writes his request for an intravenous solution and/or
additive on a NCR Doctors Orders form. The ward nurse then transcribes
this order twice, once on an intravenous therapy request form, forward-
ing it to the centrally located Ward 2C and once on a drug request
form, forwarding it to the pharmacy via pneumatic tube, The pharmacy
then fills the order and sends the IV solution and/or additive to the
ward by dumb-waiter. Once every hour a nurse from the IV team picks up
the requests from Ward 2C and makes her rounds. For an IV order re-
quiring immediate administration, the IV team nurse is paged by a loud-
speaker system throughout the hospital., She then proceeds to the nur-
sing station, picks up the IV solution and additive, mixes them, delivers
the resultant solution to the patient, and performs the venipuncture,

Advantages of present system ares

1. The IV team nurse specializes in venlipunctures and becomes ex-
tremely proficient; thus injections are more comfortable for the patient,

2. The IV team system saves time for the ward nurse by relieving
her of the pharmaceutical responsibility of compounding iV additive

solutions,

14
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Disadvantages of present system ares
1. The ward nurse relies heavily on the IV team nurse and loses
her proficiency in administering IV solutions.
2o The volume of paper work and numerous people involved creates
a considerable potential for error,
3¢ The IV team nurse compounds a potent intravenous medication,
for which she does not have the necessary pharmacological or pharmaceu-
tical background, in a congested, non-sterile nursing station,
L, No double check is made on the nurse after she mixes the solu=-
tion and labels it, |

5+ The IV additive label is handwritten instead of typed.

Work-Load Study

A survéy of the demand for intravenous flulds and intravenous fluids
which contained additives was conducted from February 16 through Februsry
21, 1971, The purpose of this survey was to determine the use of IV
additives by the various nursing units and how many were prepared per
nursing shift. The results of this study showed that, on an average, 121
Intravenous solutions were prepared each day of which 70 percent contained
one additive or more., These results are comparable to other hospitals of
similax size.1 A frequency profile for each nursing unit is presented:
in Appendix D,

This study also revealed that 33 percent of the IV additives were
prepared on the 11 P,M.~7 A.M, nursing shift, 38 percent on the 7 A M.~
3 P.Ms nursing shift, and 29 percent on the 3 P.lM.-11 P,M, nursing shift

(see Appendix E).
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Review of Hospitals

A review of questionnaires received by Captain Earl McKinstry from
seven hospitals ranging in size from 32 beds to 621 beds, that are pre-
sently operating centralized IV additive services in the pharmacy, showed
this service to be quite successful.2 All hospitals indicated that the
single most important factor in the implementation of such a program
was the acceptance by nursing service. There must be close cooperation
and cooxrdination between the pharmacy service and the nursing service.

At present, the director of nursing service, Methodist Hospital of Dallas,
strongly supports the implementation of a centralized IV additive service
in the pharmacy. McKinstry's study also revealed the following:

1. Any size hospital can implement an IV additive service in the
pharmacy.

2. No additional personnel are required initially,

3¢ The main plece of equipment needed to implement the IV additive
service is a laminar flow unit,

L, The program should start with one nursing unit at a time,

el Thiis service,.after a short breaking-in period, is usually en-
thusiastically accepted by both physicians and nurses.

6. The end result is a better nurse-pharmacist and physician-
pharmacist relationship than existed before the start of the centralized

IV additive service.3

Pharmacy
The pharmacist is best qualified by education to compound extem-

poraneous intravenous additive prescriptions and recognize and eliminate

pharmacological, physical, and chemical incompatibilities., Every day
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he routinely types labels, converts from apcthecary to the metric system,
and calculates dosages. Repetition normally develops proficiency which
in turn reduces the level of errors,

According to é survey conducted at St. Joseph Mercy Hospital, Ann
Arbor, Michigan, the average time for a pharmacist to process an IV
order containing drug additives is 6.9 minutés.u The IV team at the
Methodist Hospital of Dallas prepares on the average fifty-seven addi-
tive solutions per day during its hours of operation (see Appendix E).
If IV additives were prepared by a pharmaciét, the IV team would be
saved approximately 6.5 hours per day (averaging 57 IV additive orders
multiplied by 6.9 minutes). Thus, nursing time currently involved in

compounding intravenous solutions would be freed for responsibilities

for which nurses are greatly needed.

Prerequisites for Implementation

The four basic components of a centralized IV additive program
are personnel, sterile prepération area, equipment, and a written
Standing Operating Procedure (SOP) for the pharmacy's IV additive

program,

Personnel
There are nine pharmacists employed in the pharmacy service of the
Methodist Hospital of Dallas--the director of the pharmacy service, the
assisfant director, the supervisor of dispensing, and six staff phar-
macists. In addition to the professional staff there are two full-time
and one part-time clerk typists, two full-time pharmacy helpers, and
one pharmacy technician., The pharmacy's hours of operation are from

7 AM. to 11 P.M,, seven days a week. During the hours from 11 P.M. to
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7 A.M., the night supervisor of the nursing service has a key to the
pharmacy and is responsible for dispensing of needed pharmaceuticals.
At present no additional personnel would be needed to initiate an IV

additive service in the pharmacy.

Sterile Preparation Area

Another ingredient necessary for an IV additive service is a sterile
area or clean room for the preparation of sterile IV additive solutions.
The ideal sterile preparation area 1s a room separate from the main
pharmacy, yet close enough to maintain good communication.5 A location
away from the busy operation of personnel and equipment in the main
pharmacy aids in the reduction of contamination from airborne dust and
bacteria, In the pharmacy of the Methodist Hospital there is a separate
room used for prepackaging drugs. It was originally designed to be a
clean room, is 15' x 15, has a sink, electrical outlets, and is air-
conditioned. Necessary shelving for IV fluids is already built into
the room, and the present stock of IV fluids in the pharmacy is just
outside of the prepackaging area, This room could easily be converted
to a sterile preparation area for the IV additive service and the pre~
packaging area moved to the bulk compounding room. Appendix F depicts
the floor plan used by Ohio State University Hospital and is a good

example of an intravenous admixture roome

Equipment

The essential item of equipment required to operate a centralized
IV additive service is a laminar flow unit. These units vary in size

and style and range in price from a $600 bench-top mounted, horizontal
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laminar flow unit to an $8,600 laminar flow clean tunnél. The two basic
models are horizontal or vertical. The vertical laminar flow produces the
cleanest possible environment because it takes advantage of air flow

plus gravity, but it is difficult to train people to use and presents the
possibility of washing contaminants down into the IV solution while mixing.
Therefore, the horizontal laminar flow unit is the one most commonly used
in the pharmacy. For a pictorial illustration of laminar flow and a
laminar flow clean bench see Appendix G.

Additional equipment needed by the pharmacy of the Methodist Hospi-
tal to initiate a centralized IV additive service would be a retfriger-
ator, IV additive labels (Appendix H), IV call cards (Appendix I) and an
incompatibility file. Syringes,; needles, and alcohol wipes are already
available and the labels and IV call cards can be made in the hospitalt®s

print shop,

Standing Operating Procedure (SOP)

In order to ensure the successful implementation of a centralized
IV additive program, a written SOP needs to be established. The purpose
of this guide is to prescribe standard procedures for the operation,
staffing, and maintenance of the pharmacy service intravenous additive

program (see Appendix J).

Actual Implementation

After studying the present system, analyzing the results of the
work-load study, reviewing IV additive programs in hospitals of similar
size, evaluating the need for additional space, equipmént, personnel, and
establishment of a written SOP, there are three possible approaches for in-

trbducing the centralized IV additive service into the hospital system,
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The pharmacy can initiate this new service in all seveﬁteen nursing units
at once, in several nursing units, or in a singlé nursing unit. A review
of present IV additive programs in hospitals of similar size indicates

the best solution is for the pharmacy to initiate the service in only

one nursing unit.6 This allows the pharmacy to check out its new policies
and procedures and to revise as necessary, It alsoc enables the nurses

to become familiar with the new system and to offer suggestions for im-
provement. The result is better cooperation, coordination, and communi-
cation between nursing service and the pharmacy service, It should always
be kept in mind, however, that the centralized IV additive service will bte

expanded to cover the remaining nursing units as soon as practical,

Footnotes

1Earl Re. lMcKinstry, "CGuidelines for Setting Up an Intravenous
Additive Service with Application to Smaller Hospitals." A Thesis
Submitted to the Graduate Faculty of the North Dakota State Univer-
sity of Agriculture and Applied Sciences, August, 1970, 14=32.

21bid.
31bia.
bsister Mary Naomi Holysko, and Robert L. Ravin, "A Pharmacy

Centralized Intravenous Additive Service," American Journal of Hospi-
tal Pharmacy, XXII (May, 1965), 268,

5McKinstry; Pe 50,

61bid., pp. 14-32.




CHAPTER III

CONCLUSION

Conclusion
The most effective means for the pharmacy service of the Methodist
Hospital of Dallas to establish and administer a central IV additive
program is to purchase a laminar flow unit, utilize existing personnel
and space, and implement the program by providing this service to only

one nursing unit as a pilot study in order to gain more experience,

Recommendations

Successful implementation of this program will involve:

1. Moving the prepackaging area to the bulk-compounding area and
converting this room to the sterile preparations area for IV additives.

2. Purchasing an Abbott Clean Air Center Laminar Flow Horizontal
Console Model for $1,295., Abbott Iaboratories is unique in offering a
full field certification at the hospital within a few months after
delivery of the clean air center. This is in addition to the factoxry
certification made prior to the time each unit is shipped. The cost
of this field cértification visit by a qualified technician is included
in the purchase price of the Abbott Clean Air Center,

3+ Purchasing an average size household refrigerator for approxi-
mately $300,

L, Having IV additive labels and IV call cards printed in the

hospital print shop,

21
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5. Preparing and keeping a current, written file on incompatibil-
ity data as well as current information pertaining to additive reconsti-
tution and stability. This can be accomplished by using information
from manufacturer's inserts, pharmaceutical literature, and experience.

6. Preparing a written Standing Operating Procedure (SOP) for the
pharmacy's IV additive program (see Appendix J).

7. Implementing the centralized intravenous service on Ward 3L.
Presently 13 percent of all the IV additives are administered on this
small 29 bed ward. The nurses on 3L are receptive to new concepts be-
cause of a recently installed unit-dose system on their ward.

8. Operating the centralized IV additive service sixteen hours
daily (7 A.M.~11 P,M,). This will cover 67 percent of all IV additives
presently administered.> The majority of the remaining IV additives admine
istered on the 11 P.M,~7 A.M, shift should be prepared in the pharmacy
prior t§ 11 P,M, Oxrders written or changed after 11 P.M, will be carried
out by the IV team until such time as the pharmacy can extend its hours
of operation,

9. Conducting a meeting of pharmacists, nurses, physicians, and
other personnel involved before actual implementation to ensure that
everyone is familiar with the proposed system.

10. Sending out an informative letter from the director of the
pharmacy service to the departments involved as to the actual starting

date of the centralized IV additive service (see Appendix L),
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DEFINITIONS

Aseptic: preventing or not involving infection; free or freed
from pathogenic microorganisms by special methods,
Drug: a substance used as a medicine or in making medicines,

Extemporaneous: composed, performed, or uttered on the spur of

the moment.
HEPA: high-efficiency particulate air,

Incompatibilitiess pharmacological, chemical, and physical in-

cimpatibilities of drugs when they are mixed together in an intra-
venous solution,
IV: intravenous

IV additive or IV admixture: addition of drugs to intravenous

solutions.

IV team: three-member team of registered nurses who specialize
in the preparation and administration of intravenous solutions,

NCR: no carbon required.

Nurse: one skilled or trained in caring for the sick or infiim
especially under the supervision of a physician,

Parenteral: injected or for injection subcutaneously, intra-
muscularly, or intravenously.

Pharmaceutical: of or relating to pharmacy or pharmacists,

Pharmacist: one skilled or engaged in pharmacy.

Pharmacology: the properties and reactions of drugs, especially

with relation to their therapeutic value.

24
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Pharmacys ;he art or practice of prepaiing, preserving, com-
pounding, and dispensing drugs. |

Steriles free from living organisms and microorganisms.

Synergistic: = cooperative action of discrete agencies such that
the total effect is greater than the sum of the two effects taken in-

dependently.
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APPENDIX C

WORK-~-LOAD STUDY FORM




Ward No. Date

Nurse's Signature

Patient S Hour
Solution Additives# Prepared

Hour
Hook-up

Preparation
time
(minutes)

#Use more than one line if necessary

WORK LOAD STUDY FORM
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APPENDIX D

IV ADMIXTURE SURVEY
PERCENT OF TOTAL IV ORDERS WITH

ADDITIVES VERSUS NURSING UNIT
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APPENDIX B

IV ADMIXTURE SURVEY
PERCENT OF TOTAL IV ORDERS WITH

ADDITIVES VERSUS NURSING SHIFT
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APPENDIX F

INTRAVENOUS ADMIXTURE ROOM
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