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ABSTRACT.

A study involving 100 hospitalized pediatric medical patients
was conducted to document the ability of the clinical pharmacist to act
as an applied pharmacolbgist‘and assist the pediaﬁfic clinical pharma-
cologist in providing diug information to attending pediatricians‘and
influencing pétieﬁt therapy. The pharmacist, acting as a member of the
Department of Pharmacolqu, attended ward rounds and closely followed
patient therapy. He attempted_to provide éll information requested by
the attending team of pediatricians and identify all problems in therapy
without involving the pharmaéologist.

Regular meetings were held with the clinical‘pharmacologist in
which the pharmacist made patieqt presentations and sought assistance in
answering those fequests for'which he had been unable to provide suffi-
cient information, The information provided by the.pharmacist_during
the pat;ent presentations was judged adequate for the clinical phérmacolo—
' gist'srevaluation of patient therapy 96.4 percent of the time. The
pharmaciét successfully answered 81;2 percent of the information requests
and made 88,2 percent of the .recommendations directed at change in therépy
without involving the pharmacologisf, The clinical pharmécist extended -
the influence of the pediatric clinical phaimacologist by acting as an
'gpplied pharmacologist and assisting in providing drug informatioﬁ>to
atﬁending pediatricians and influencing the therapy ofbhospitalized pedi-
atric patients., Five recommendations were made.

vii



CHAPTER 1 |

INTRODUCTION

A

During the past 20 years research,.product develépment and vigor-
ous marketing by the pharmaceutical industfy has,plaéedoa vast number of
drugs at the disposal of the practicing physician. During this same
time, however, the knowledge of thera?eutics, édverse reactions and drug
interactions has failed to keep pace With new develoéments in'diagnostics,
pharmacology, physiology, biochemistry and pathophysiology (Melmon and
Morrelli 1972). '

A new practitioner, the clinical phérmacologist,‘has appeared
within the'heélth profession to assume responsibilities in drug research
and promote safer and more effectivg use of drugs. in man. A clinical
pharmacologist is a physician who is a specialist in the scientifi# study
of drugs in man (Francke 1972). He has substantial training in pharma-
célogy and clinical medicine with additional knowledge in physiology,
biochemistry, genetics and biostatistics (World Health Organization 1970).
While qualified for the positién of drug strategist, both Francke (1972) .
and Walton (1974) feel that the effectiveness of the clinical pharmacolo-
gist has been reduced by the lack of adequately trained individuais. As
a solution to this problem, a program whereby clinical pharmacologists

would be supported by clinical pharmacists has been suggested as a means



of more effective manpower utilization (Francke 1972; Wardell 1974a,
1974b). |

Pediatrics ‘is an area of medical practice with an overwhelmihg
shortage of information-éoncerning thefapeutiqs and drug action (Chudzik'
and Yéffe 1973). - In addition to é critical shortage of pediétric clini-
cél pharmacologists, drug legislation has reduced the number: of clinical'’
drug studies in pediatric‘patienfs so that most new pharmaceuticals are
being‘marketed With labeling expressly céutioping against use in
children (Shirkey 1972).

The lack -of information on drug ‘action and the failure of )
“¢liniecal drug studies to provide all of the necessary information for
appropriate pediatric therapy have caused growing céncern of both medi-
cél and legal significance aﬁong.pediatricians. The question of whether
to withhold potentially beneficial medications from childfen because of
lack of study or whether to attempt treatment with drugs bearing pro-
hibitive statemeﬁts has arisen (Shirkey 1970). Questions concerning the
effects of growth and development on drug absorption, -excretion énd
metabolism apd their significance in therapy must also be answered.
Lockhart (1971).stated that increased availability»of'knowledge can
provide an answér to this dilemma.
| 7 Data.supportihg the safety and effectiveness of medications in
children are needed. It can be gained through appropriate clinical
étudie; for new drugs and additionél ciiﬁical trials and'compreheqsiye
surveillance fdr Arugs currently marketéd. Once available, however,

this new information must be passed on to the pediatrician. - As this



information is added~to that already available on adverse reactions,
drug interactions and new diagnostic procedures, it will become in-
éreasingly more difficult for the pediatrician to maintainvrational
therapy techniques. This type of investigation and. information service
is within the defined role of the clinical pharmacologist (Worid Héalth'
-Organiéation 1970).‘ However, inadequate resources have and will con-

tinue to curb the clinical pharmacologist's effectiveness (Walton 1974).

Purpose

The purpose of this study was twofold. First, it was to docu~
Mént the ability bf the clinical pharmacist to act as an applied
pharmacologist; Second, it was to document the ability of theﬁpharma—
éist_to assist'the pediatric clinical pharﬁacologist in providing drug
information to atfending pediatricians and influencing.the therapy of

hospitalized pediatric patients.,

Assumptions

It was assumed in this study that attending pediatricians re-
quest drug information from the pediatric clinical pharmacologist.
It was also assumed that'the clinical pharmacist énd the ‘pediatric
ciinical pharmacologist could by élose observation of pafient therapy
identify problems and recommend solutions without specific request from:

the physiciaﬁs.
Limitations
This study had three limitations. First, the patient popula-

tion observed was limited to those patients admitted to the pediatric'



medical service of the ﬁnivérsity Hbspital,_University of Ariz@na
Medical Center, - The.therapy of patientg admitted to othef:pediatric
sérvices was not closely observed and no patient data were main--
tained.

Second; the -interns and residents of the attending staff were
nine months into their pediatric clinical experience: Knowledge gained
during this time may have altered the number and nature of the consulta-
tions involving the clinical'phafmacist and clinicgl.pharmacologist.

| Third, any gonclusions reached by this study apply only to the .
inpatient pediatric medical service the the University Hospital, Uni-

versity of Arizona Medical Center.

Definitions

-1, Applied Pharmacologist: . An applied pharmacologist was an

individual with experience and training in the mechanisms of
-drug action who put to practical use his knowledge of Bio—
pharmaceutics, éharmaéoloéy, toxicology and the properftheré-
-peutic applications of drugs.

2., Attending Staff: Attending staff was defined as the team of

pediatricians with primary responsibility for the care and
treatment of the patient. All members of the team including
interns and*residents were specializing in pediatrics. The
team was headéd‘by one or more faculty members from the Depart-
ment of Pediatrics, College of Medicine referred tolas attend-

ing physicians. It was further composed of a chief resident,

residents, interns, and at times medical students,



Clinical Pharmacist: Clinical pharmacist meant a pharmacist

with training and experience in drug Séfety; efficacy and thera-
peutics beyond that associated with the bachelor's degree,

Consultation: Consultation was defined as any discussion or

conference in which the pharmacist or pharmacologist was in-

-volved in providing solicited or unsolicited information or

advice. The initiator of a consultation was the individual whb
begah the discussion by requesting information or assistance or
providing unsoliéited_information or advice. Censultations

were divided into.foqf catégories: pharmacological; therapeutic;

pharmaceutical and diagnostic. Pharmacological consultations
A

dealt with drug action, interaction or toxicology. Therageutic

consultations included those involving dosage, routes of adminis-

- tration, scheduiing or the selection of the appropriate

therapeutic agent. Pharmaceutical consultations were concerned

with drug identification or the availability, strength or com-
position of dosage forms. Any discussion involving diagnostic
procedures to define pathology, determine disease etiology,

determine the need for medications orassess the effects of

medications was termed diagnostic consultations.

Drug Information: Drug information was defined as knowledge-

‘concerning the composition, action, interaction, or proper

therapeutic use of medications.



Drug Information: Drug information was defined as knowledge
concerning the composition, action, interaction, or proper
therapeutic use of medications.

Pediatric Clinical Pharmacologist: Pediatric clinical pharma-

cologist meant a pediatrician with advanced specialized educa-~
tion or experience in the scientific study of drugs.

Pediatric Patient: A pediatric patient was a patient 18 years

of age or under admitted to the inpatient pediatric ward.



CHAPTER 2
RELATED LITERATURE

A review of Index Medicus, International Pharmaceutical Ab-

stracts and Science Citation Index revealed that littlé literature has
been published dealing with the direct relationship of clinical pharma-
cists and clinical pharmacologists. While informatioﬁ sources were
provided on several aséects of clinical pharmacy practice,~literature
concerning pharmacists and pharmacologists was limited to discussions
of the basic concept and the potential benefits of such an arrangement.
Informationfconcérnihg clinical phafmacy‘generally 1a¢ked documentabie
evidence of contributions to patient care. There were few arficleé
dealing with pediatric clinical pharmacy. Otherrliteraturebnoting'ﬁhe
limited nature of pediatfié pharmacology provided background and insight.
into this problem,

frelimipary human drug studies in biochemistry, pharﬁacology,
toxicology an& clinical use are intended to determine the use, doSage,
toxiéity and effeétiveness of the agents invquestion, Miller (1973)
‘'pointed out that drugs have been marketed and used without adequate
knowledge of the efficacy or total clinical effects.. Drugs prescribed
even under-normal use in ﬁedicai practice have been résponsible for

unsuspected pharmacologic, idiosyncratic and adverse reactions., Lack of



effectiveness was emphasized when over three thousand prescription
products marketed in the United Staﬁes between 1938 and 1962 were re-
viewed by the Division of Medical Sciences of the National Academy of
Science--National Research Council., 1In the finai report seven percent
of these>medicafions were rated "ineffective' and the efficacy of many -
others could not be determined becausé sufficient information had not
been supplied by the‘manufacfurers (Natiohal Research Council, National
Academy of Science 1969).

Legislétive'reaction té adverse drug effects in children was
responsible fof amendments to the Food and Drﬁg Act in 1938 and 1962,
The requirement for proof of safety in 1938 followed the suifanilamide
tragedy and @roof of effectiveness was the resﬁlt in 1962 of the
thalidomide disaster, Clinical trials to determine safety and efficacy
of drugs in adults have. continued sincé 1962; but the failure to under?
takg such‘stﬁdies in the pediatric age group has produced a class of
Vtﬁerapeutic orphans." Drﬁg manﬁfacturers have marketed their products
for adﬁlt use with 1abeling specifically excluding the pediatric patient.
Pediatricians have been given the choice of withhqlding.newer drugsyr
from'patients or attempting their use with little or no information
V(Shirkey 1970). Becéusé changes during growth and development from
“infancy to adolescence alter drug absorption, diétribution, metabolism
and excretion, results from adult studied cannot be accﬁrately apflied
to pediatrics.'vchildren cannot be treated as small adults aﬁd doses
reduced in proportion to size (Chudzik and Yaffe 1973). The Boston

Collaborative Drug Surveillance Program, a comprehensive drug -



92
éurveillance system, has proven valuable in investigating a wide range
of problems associated with the clinical effects of drugs; While the
Boston Program has'remained adult oriented, a pilot study in pediatrics
confirmed suspectedrdifferences between children and adults in the type
:and number of drug exposures and reactions (Lawéon et al, 1972).

Csaky (1973) discﬁssed the changing curriculum for the éducati§n>
of both physicians and pharmacists. There has been declining emphasis _
~on the basic sciences in precliniéal medical instruction. Thié has re-
sulfed in physiéians'inadequately trained in the field of pharmacology;
drugs and drug effects, At the éame time there has been increased em-
phasis in pathology, pharmacology; therapeutics and clinical involvement.
in the pharmacy curficuluﬁ. The net result has been a class of pharmacy
éraduates with twice the exposure to phérﬁacology and therapeutics of
medical students. Shirkey (1970) demonstrated a deficiency in the
‘,education of medical students aﬁdApediatric house officers, A question-
naire was sent to the chairmen of all university departments of pedia-
trics inrthe United Statesland-Canada, Eighty-six percent of the
chairmen responded. Only 35 percent indicated that their students and
49 percent that their house officers had beeﬁ sufficiently trainediin
clinical pharmacology.

The World Health Organizétion (1970) outlined the scope of
clinical pharmaéology as consisting of four elements{ promoting safer
and more effective use of drugs in man; research;  teaching and providing
énalysis, drﬁg informationvand advicé on experimentél-desién. There has

been an increasing-demand7OVér the past 20 years for this specialty in



10
edqcation, medicél practice and research, but there are relatively few
trained clinical pharmécologists available (Wardell 1974a). Shirkey
(1972) reported that only 11 pediatric departments in the United States
offer fellowship training in pharmacology.

Proposals have begn made to utilize the clinical pharmacist in
supporting roles to maximize the efficiency of the;clinical pharmacolo—
gist,- Francke (1972) discussedlthe’use of the phérmacist as an applied
pharmacologist based on his increased education and training particu-
larly in the area of biopharmaceutics and pharmacokinetics, In that
respect the pharmacist could assist the clinical pharmacologisﬁ_in re-
search, drug therapy and adverse reaction monitoriﬁg, providing clini-
cal information and preparétién of therapeutic references,' Francke held
the view‘that the pharmacist would be more effective in his dealings
with physicians if he were supported by a physician., Wardell (1974b)
indicated that cliniéal'pharmacologists shohid not overlook the require-
ment for a competent technical staff in promoting succeséful operations.
He suggesied'that the potential of the clinical pharmacist be explored.
Walton (1974) pointed to the increased qualifications and clinical in-
volvement of pharmacists as a resource for improving patient care, He
stated that with a clinical phérmacist serving as drug tactician, the
function of the clinical pharmacoloéist as strategist would be enhanced
allowiﬁg.an.expanded influenée on drug therapy throughout the health
cafe system.

'A review of the literature revealedithat ciinical involvément

for the pharmacist has developed along two different courses, One



1T
felied'upon decentralizeé sérvige prograﬁs in which the pharmacist
moved info the patient care areas to conduct the more traditional dis-
pensing and service functions. The-pharﬁacist demonstrated an increased
interest in developing distributionbsyétems, redﬁcing medication errors
and identifying medication incompatibilities and adverse drug reactions
(Smith 1967; Qanada 1968; Paxinos 1969; Hill, Blair, and Mitchell 1970;
Thielke 1971; Cupit 1974). The second course placed the pharmacist iﬁ
the role of drug,inférmatibn specialist and therapy advisor with little
or no service component..

Piecoro, Wolf, and Knapp (1967) studied the role of the pharma-
cist on hospital ward rounds, Requeéts for information from physicians
on rounds were recorded andvciassified as to type and category of the
,requeéter. The majority of requests were pharmacological in nature and
the largest number of requests were received from attending physicians.
Changes in patient therapy as a result of:the information provided was
not detérmined, )

| Bell_et al. (1973) studied physician acceptance of information.
érovided by a pharﬁacist. Results indicated that the acceptance of
information provided by the pharmacist was no gfeater than the accep-
tance of thé information provided By a drug information center at the
>physiciansf requests, It was determined fhat 25 pefcent of.the patients
in the ;tudy benefited from the'information provided by ﬁhe pharmacist,

The constribution of a pharmacist_éerving as a drug informatign
séurce‘for a medical‘team was studied by Hull and Eckel (1973),' Two-

thirds of all unsolicited suggestions made by the pharmacist resulted in



12
changes in therapy. Duriﬁg the study fewer suggestions were accépted
by attending-éhysiciaps than by any other category of attending‘staff.

All these studies were conducted with adult patients. The
pharmaci;t worked independently and there was no documentation of inter-
action with clini;al pharmacologists, |

| A review bf the literature produced inforﬁation concerning the
defined role of'the clinical‘pharmécologist and the need for this type
of~expertiée particularly in pediatrics. It also pointed out the
critical manpower shortagesrin this area, With the increased emphaéis
in pathology, pharmacology, biopharmaceutics,‘therapeuticsﬁand clinical
involvement for pharmacists? using the pharmacist as.an assistant seemed
to be a logical approach to'expanding the clinical.phérmacologiét's
influence, Since no published évidence was available supporting this
approach, this study waé undertaken to'docﬁmentbthe‘;£iiity of the 
pharmacist to functibn as an applied ﬁharmacélogist and to assist the
pediatrig clinical pharmacologist in providing drug information to
attending pediétricians and»influenéingrthe therapy of hospitalized

pediatric patients,



CHAPTER 3
DESIGN OF THE STUDY

Introduction

This study was conducted on the pediatric inpatient ward of the
Uﬁiversity Hospital, University of Arizona Medical Center. The in-
patient facility conéisted of 38 beds, four intensive care beds and two
isolétion-beds; There were approximately 1,100 admissions during 1973
consisting of‘ngican—Americans,.American Indians, Blacks and Caucasians.

Data were gathered by the investigator hereafter referred to as
' the clinical pharmacist, The'clinicalAphafmacist.had both-graduéte
education and practical experience in clinical pharmacy préctice but
limited éxperience in pediatric therapy. The pediatric clinical pharma-
cologist: was a practicing pediatrician and Assistant Professor of-
Pediatrics and Pharmacology, Collége of Medicine, University of Arizona
Medical Center.

Neurology, hematology/oncology, cardiology, surgery and pediQ
atric medical services were active on the pediatric ward admitting
patients during the time of the study. However, only the medical
service held ward rounds on a regularly_scheduied basis. In order to
assure continuity of involvement and afailability of a full attending
staff, the patient population for this study was limited to patients

admitted to the pediatric medical service, One hundred consecutive

13
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admissions were studiéd during a ten-week period from 14 March through
22.May 1975. Only these patients more closely followed by thé pharma-
cist and presented to the clinical pharmacologist. Because of a monthly
rotation schedule, the compbsition—of thé»attending staff for pediatric
medical sérvice_changgd-three times during the study., The clinical
‘pharmacologist had seryed‘as‘consultaqt and attending physician for
pediatrics prior to thé,study and was well known to members of the

attending staff.

Methodology

The clinical pharmacist introduced hiﬁéelf to the atten&ing

staff as a pharmécist, a member of the Department of.Pharmacology and

clinical assistant to the clinical'pharmacologist.‘ After permission was
obtained from the attending ph&sician to aftend wérd rounds, an explanaf
tion of the phérmacist}s funétion.was given, He was to actfaS'liaiéon
between the atteﬁding staff and the clinical pharmacologist ‘and be
évailable to provide drug information upon requeét.' Any request that
could not be answered by the phafmacist would be referred to the clinical
ﬁharmacologist,.'The pharmacist would also closely follow patient therapy
énd progress and make patient présénfaticns to the clinicalvpharmacolofs'
gist, During these presentations the diagnosis and treatment of patients
would be discussgd_and any recommendations made by the clihical pharma-
cologist would be relayed to the éhysiciaﬁs by the pharmacist. The )
presence éf the pharmécist was promoted as a me;hod of'éxpanding the

clinical pharmacologist's services, The physicians were not informed
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that records were being maintained to document the pharmacist's ability
to provide information and influence therapy.

The pharmacist began following patients after completion of the
admitting history anﬁ physical examination by the medical staff. While
being studied, each patient was identified'by a study number and by name
for convenieﬁce; All references to name were destroyed after the study:j
to presefve pétient confidentiality, Patients were followed using a
problem-orientéd approach.. The form designed for this purpose was tefmed
the patient information and-consultation record - (Appendix A). It pro~-,
Qided'a method of recording subjective patient information (signs and
symptoms),'objective patient information (results of diagnostic examina-
tion), assessment of the patient's condition, plan fdr treatment (medica-
tions or other therapy) and the patient's active problems, It also
served as a'fecord of consultations,' Pertinent diagnostic and historical
iﬁformation was extracted from the patients' medical records. Laboratory
tests and results, therapy and patient progress were closeiy observed
and recorded.l All drug therapy was evaluated with special attention
giveﬁ to the appropriateness, dosage and scheduling of medications,
?atient medical records were reviewed and entries on the patiént informa-
tion and consultation record were updated daily. The information main-
tained was used as the basis for patient presentations to the clinical
pharmacologist.

The clinical pharmacist was present on the wardé Monday tﬁrough
Ffidaykand attended ward rounds four fimes a week. While on the ward

and during rounds, he participated in the physicians' discussions
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concerning patient therapy making recommendations and providing informa-
tion requested. through his bwn resources either from personal knowledge
‘or literature search before referring the request to the clinical pharma-
colotist. The initiator, category, method.of providing informatioﬁ and
results of all consultations were recorded.

The clinical pharmacologist was available to the phafmacist on
a daily basis and problems éould be presentéd at any time. Howevef,
regular meetings were scheduledvthree times a week, During these meet-
ings the pharmacist made patient presentatidns and discusséd'ward activi-
ties and consultations.' He also sought assistance in completing any
consultation for which he had been unable to gather sufficient infér—
mation; The purpose of these presentatioﬁs was to keep the clinical
pharmacologist informed and provide him with enough information to .
accurately assess the patients' diagnoses, therapy and progfess and make
recommendations té the attending staff.. Any recommendations made by
the clinical pharmacologist, while presented to the physicians by the
_pharmacist, were considered consuitations initiated by the élinical
pharmacologist.' The pharmacist's success in providing all the information
required during the presentations and all consultations initiated Ey the-

clinical pharmacologist were recorded.



CHAPTER &
RESULTS AND DISCUSSION OF DATA

~ During the time necessary to;follow 100 consecutively admitted
patients to the pediatric medical service, an additional 137 patients
were admitted to the other pediatric services. While each of these
services was headed by separate attending physicians, house officer
duties were performed by the same interns and residents serving the
medical service. Patients from other services were rarely discussed in
medical service rounds.i However, because of the service overlap of the
’hbuse officers, the pharmacist became ihvolved in cénsultations on
patients not followed as study patients. Failure to act on such requests
would have discouraged phyéician participation and &amagea the rapport
developed between .the pharmacist and physicians.. The purpose of this
study emphasized the documentation of the pharmacist's ability to assist:
the clinical‘pﬁarmacologiét in providing infbrmation and influencing
therapy and not the;development of statistics on a given patient popula-
tion. For these reasons consultations concerning non-study patients
'were_giveh the. same attention as those for study patients. Data reported
én consultations are a combination of:the results from both study and
non-~study patients. The data used in comparing the hospitalization of

consultation and non-consultation -patients, however,. represent

17 .



18
information on study patients only since ﬁhé pharmécist-did not maintain
this type of.information on non-study patients.

The'pharmacist and clinical pharmaéologist were involved in a
total of 84 consultations during the study. Twentyr(23;8 percent) of
tﬁese consultations were initiated by the pharmacist and clinical
pharmacologist."The remaining 64 consultations (76.2 percent) were
initiated by members of the attending staff or nurses. Only 29 of the
100 study patieﬁts were invoived in consultations. <There were 65 con-
sultations for these 29 patiehts,. The remaining 19 consultations
(22.6'percent) were for 19 nén-study patients.

Table 1.shows patients involved in consultations required
longer hospitélization (an average éf 8.0 daysj and more medication (an
aﬁeiage'of 3.2 medications) than patients without consultations.
Patients without consultations averaged 4.6 days of hospitalization and
" received an average of 2.0 medications. The incréased'hospital stay"
and greater number of drugs}administéred for patients requiring consul-
tation is consistent with data reported by Bell et al. (1973) when
phérmacist activities with an adult population were observed.

Table 2 illustrates the distribution by cétegory and initiator
of all coﬁsultations in which the pharmacisﬁ was iﬂvolved during the
study. Therapeutic information was requestéd most frequently accounting
for 36 or 42.8 percent éf the totai consultations. This was followed
closely by 34 pharmacological consultations representing 40.5 percent
of the total. The least frequent category was diagnostic consultations

with only 4 (4.8 percent).
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Table 1. Comparison of selected characteristics of hospitalization
and care for consultation and non-consultation patients in

the study population.

.Consultation

: Non-consultation.

Characteristics Patients Patients

‘ (N = 29) (N =171
Average number of days A 7
of hospitalization ' 8.0 4.6
Average number of medications
administered per patient , 3.2 2.0
Number of patients receiving
no medications during ’
hospitalization . 2(6.9%) 7(9.9%)
Number of patients receiving
only analgesics, antipyretics
or diagnostic agents during
hospitalization 3(10.3%) 15(21.1%)




Table 2. Frequency distribution of consultations initiated for four selected categories and
and eight classifications of initiator.

Céassification Category of Consultation . ‘ ggtal
° L. Therapeutic Pharmacological  Pharmaceutical Diagnostic 'y. ]
Initiator Initiator
Intern 13 8 5 26
Attending Physician 2 18 4 24
Clinical Pharmacist 14 0 1 15
Résident 4 3 0 7
Clinical Pharma-

cologist L 1 0 0 5
Chief‘Resident 2 1. 0 3
Medical Student 0 2 0 2
Nurse 0 2 0 2
Total

by

Category 36 34 10 84

ac
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Interns initiated the highest numBer of consultations with 26
_(31.0 percent), Attending physicians were.second initiating 24 (28.6
percent) and the pharmacist followed thifd with 15°(17.8 percent),
Medical students and nurses initiated the fewest consultations each with
2 <2.4 percent)., Interns and attending physicians were responsible for
50 (59.5 percent) of the total consultations reported in the étudy.

A possible explanation for the frequency and catégory of consul-~
tations for each classification of members of the attending staff may
lie in their individual‘experience level and type of responsibility in
the total care of the patient. Atténding physicians were ultimately re-

"sponsible for the care of all service patients. In this position they
acted as director and consultantAfof the staff ﬁaking recommendations,
guiding and giving final approval for all decisions made by the house
officers; They were both experienced physicians and teachers. Most of
the consultations initiated by them were pharmacolqgiqal in nature and

~directed at providing information to enhance the education énd tréining
of the house‘staff. |

The chief resident represented the highest level of experience of
the house officers. He acted as consultant and coordinator for the
house staff. Much of his'respbnsibility involved thé administrative
management and disposition of patients. Residents were team leaders
with a high level of training and experience. While they were directly
involved>in patient care and supervised fhe interns' patient ménagement,

most of the mechanics of patient care was left to the interns. -
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Interns represented the lowest level of experience and training
oflthose individuals held résponsiblerfor initiating patient care. Their
ﬁanagement technique was closely scrutinized by other members of the
attending staff. They were responsible for implémenting the decisions
of the staff and, -therefore, initiated virtually ail‘of the physicians'
orders in the patients' medical records. They sought assistance through
all categories of consultations except diagnostic, with the most fre-
quent area being therapeutic.

The medical students assigned to the attending staff were com-
pletingvtheir second year -of medical educatiqn, During this portion of
their clinical clerkship, primary emphasis waé ﬁlaced on patient history,
physical examination and diagnosis. Their purpose was to expand their
scope of knowledge in these areas and involvement in therapy was general-
ly by observation only.

This study emphasized.the pharmacist's involvement with physi-_
cians. The pharmacist was not readily accessible to the nursing staff
and iﬁformation réQuests from nurses were not-actively solicited. Only
two consultations were initiated by nurses. -

Of the 20 consultations initiafed by the pharmacist and clinical
pharmacologist, 17 were dirécfed at change in patient therapy. ‘Table 3
shows the physician acceptance rate experienced. In 15 of the consulta-
;tions, the information provided by the pharmacist and the clinical
pharmacologist was considered significaht'enough by the attehding staff
to altgr patient therapy. This represents an over-all pﬁysician

acceptance rate of 88.2 percéent when recommending a change in patient
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Table 3. Number and percentage of consultations initiated by the
pharmacist and clinical pharmacologist directed at change in
therapy which resulted in change in therapy.

Initiator Directed at Resulted in P N
nitiator change in therapy . change in therapy - ercentage
' Pharmacist 15 14 93.3
Clinical : -
Pharmacologist 2 1 50.0

Combined 17 15 1 88.2

tﬁgrapy.' Siﬁce these 15 consultations involved 15 différent study
patients, the pharmacist and clinical pharmacologist directly influenced
the therapy of 15 percent of the patient population. In 12 other in-
stances physicians requested the pharmacist's opinion befoie initiating
drug therapy. Although subsequent orders written agreed with the
pharmacist's recommendations in evéry case, there was no way to documeﬁt
the pharmacist’s influence in these instances. The physician may have
followed the pharmacist's recommendations or he may have had a similar
therapy plan in mind and was seeking a sec;nd opinion.

During the study the pharmacist received 64 requests for informa-
tion. He attempted ‘to provide all the information required before re-

ferring the consultation to the clinical pharmacologist. TFigure 1 is an

illustration by category of the ability of the pharmacist and clinical
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Consultations Received

Pharmacological 34
Therapeutic 21
Pharmaceutical 9
Total 64

Information Provided Information Could not be

Immediately by Provided Immediately by

Pharmacist Pharmacist

Pharmacological 15(44.1%) Pharmacological 19(55 09%)

Therapeutic 11(52.4%) Therapeutic 10 (47 6%)

Pharmaceutical 8(88.9%) Pharmaceutical 1(11. 1%)

Total 34 (53.1%) Total 30 (46 9%)
\'

Information Provided by
Pharmacist After Literature
Search

Pharmacological 12(35.3

o\

)

Therapeutic 5(23.8%)
Pharmaceutical 1(11.1%)
Total 18(28.1%)

Information Provided by the
Clinical Pharmacologist

o\°

(00)
o° ~—

Pharmacological 3(8.8

Therapeutic 5(23.8%)
Pharmaceutical 0
Total 8(12.5%)

Figure 1. Flow chart of ability of pharmacist and clinical pharmacologist

Information Could not be
Provided by Pharmacist
after Literature Search

Pharmacological 7(20.6%)
Therapeutic 5(23.8%)
Pharmaceutical 0

Total 12(18.8%)

!

Information Could not be
Provided

Pharmacological 4(11.8%)

Therapeutic 0
Pharmaceutical 0
Total 4(6.3%)

to provide information requested for three selected types of

consultations.
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pharmacologist to provide the information and  shows the sequence used
for the completion of the consultations. .The pharmacist ﬁas able to
provide the information for 27.(79.4 percent) of the pharmacological
consultations, 16 (76.2 percent) of the theraﬁeutic and 9 (100 percent)
of the pharmaceuticél_consultations. The-pharmacist had to refer five
(23.8 percent) of the therapeutic consultations and sevén (20.6 percent)
of the pharmacological consultations to the clinical pharmacologist.

The c}inical pharmacologist completed five (23.8 percent)of the thera-
peutic and three (8.8 percént) of the pharmacblogical consultations.
Both the pharmacist and the clinical pharmacologist were unable to pro%
“.vide sufficient information tb complete four (11.8 percent) of the
pharmacological consultations.
| Table 4 shows the success rate of the pharmacist and clinical
pharmacologist in completing the 64 consﬁltations. .The .pharmacist was
able to complete 52 (81.2 percent) of thé consultations without involv-
ing the clinical pharmacologist. Fifty of these consultations were.
initiated by physicians. The clinical pharmacologist provided informa-
tion for eight (12.5 percent) of>the consultations. Four (6.3 percent)
of the consultations could not be completed. A review of medical
literature was required by fﬁe pharmaciét.before he could complete 18 of
Athe 52 consultations. This research ﬁas.pérformed in the Medical Center
 iibrary, A total of 18.5 hours ofAlibrary research time was recorded and
on three»dccasioné the pharmacist was assisted by a‘research librarian.

- The pharmacist made a total of 56 patient presentations to the

clinical pharmacologist. These included all 29 consultation patients
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Number and percentage of consultations completed by the
pharmacist and clinical pharmacologist initiated by physicians
and nurses, :

Manner Consultations Completed

of Physician Nurse i

Completion Initiated Initiated Both Percentage

By pharmacist -

immediately 32 2 34 53.1

By pharmacist

after literature ,

- search 18 0 18 28.1
Total by pharmacist 50: 2 52 81.2
By clinical pharma- »
cologist 8 0 8 12.5
Total by pharmacist
and clinical pharma- , , C
cologist 58 2 60 93.7
Could not be completed 4 0 4 6.3
Combined 62 2 64 100.0
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and 27'dther study. patients with interesting péthologies or involved
theraéies. Through these presentationé the clinical;pharmacologist.was
able to follow patient thgrapy, judgg the pharmacist's performance in
initiating and completing consultations and make récomméndations to the
attending staff. The .clinical pharmacologist determined that the pharma-
cist provided all the information necéssary fér his accurate assessment
of the‘patient in 54 (96.4 percent) of the patignt presentations. The
remaining two presentations (3.6 pércent) required additional review of
medical records to provide the information needed.

O0f the 20 consultations initiated by the pharmaéisf and clinical
bpharmacologist, 15 (75.0 percent) were.initiated by the pharmacist and
five (25.0 percent) by the clinical pharmacologist. The cliniecal
ﬁharmacologist agreed with all recommendations made in the 15 comsulta-
tions initiated by the pharmacist. From the information provided by the
pharmacist during the patient presentations, the clinical pharmacologist
initiated five additional consultations. Fouf of these concerned diag-
nostics and one theraéeutics. ‘The pha#maciét was-rgsponsible for one
pharmaceutical and 14 of the 15 therape;tic consultations.> However, all
recommendations in thevarea of diagnostics were madé‘by the clinical
pharmacologist. The pharmacist had little training or experienée in
diagnostics. This may have been the feqson for his failure to identify

any problems or make any recommendations in this area.



CHAPTER 5
SUMMARY AND RECOMMENDATIONS

This study was undertaken to document the ability of the clinical
pharmacist to act as an applied pharmacologist assisting the pediatric
clinical pharmacologist in providing drug information to attending pedi-
atricians and.influencigg_fhé therapy of hospitalized pediatric patients.

The pharmacist followed closely the hospital course of 100 con-
Secutively admitted pediaéric medical patients. Twenty-nine of these
patiénts were involved in consultations. Data maintained-on the 100
patients indicate that cohsultations were requested for patients ﬁho re-

-quired longer héspitalization.and more medication, An additional 137
patients were admitted to other pediatric services active on the wards.
during the study. While the pharmacist did not monitor the therapy of
fhese'patients, 19 were involved in consultations as a resuit'of requests
for information from physicians.’

The clinical pharmacist and clinical pharma;ologist were involved
in a total of 84 consultations. Sixty-five of these concerned study
patients and 19 concerned non-study patients. The pharmacist and clini=-
cal pharmacologist initiated 20 consultations. The‘remaining 64 were -
initiated by members of the aﬁtending sfaff or nurseé. Consultations

involving therapeutic information occurred most. frequently with 36,

28
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Pharmacological consultations were-second_with 34 and consultatiéns con-
cerning diagnostics were least frequent with only four.

While serving a8 a member of the Department of Pharmacology, the
pharmacist never 1osf his professional idéntity'and there was no hesita-
tibn;from physiciéns in utilizing the information provided. The pharma-
cist was‘able to relate with physicians‘of-all experience levels. Dufing
this study physicians initiated 62 requests seeking information from the
clinical pharmacist. The pharmacist provided satisfactory information
for 50 of theserreqqests. The other 12 were referred to the clinical
pharmacologist who answered eight. For the remaining four requests
neither thevpharmacist nor the clinical pharmacologist could provide
sufficient information. Another indication of physician willingness to
accept recommendations from the clinical pharmacist is that 14 of the 15
(93.3 percent) recommendatiqns for changes in therapy made by the phar-
‘macist were accepted.

The study demonstrated that the pharmacist acted as'liaison be-
tween the clinical pharmacologist and the attending staff. He monitored
patient therapy, provided-drug information and sefved as therapy con-
sultant to the attending staff and informed the clinical pharmacologist:
of patient'status and trends in therapy. Minimal patient involvement
was required for the clinical pharmacoiogist to assess thérapy and make‘

: recommendations, The clinical pharmacologist determined that the
pharmacist provided ali the ‘information necessary for his accurafe assess-

ment of the patient in 52 of 54 pétient presentations. Time required of

the clinical pharmacologist was further reduced by the ability of the
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pharmacist to provide most of the information requested and identify
most of the therapy problems without involving the clinical pharmacolo-
gist., The pharmacisf,initiated 15 of the 20 total consultations initiat-
ed by both the ﬁharmacist and clinical pharmacoclogist. Therefore, it ﬁiy
be. concluded that the pharmacist effectively functioned as an applied
pharmacologist and assisted the pediatric glinical pharpacologist in

-providing drug information to attending pédiatricians and influéncing

the therapy of hospitalized pediatric patients.

Recommendations

The ability of the clinical pharmacist to assist the clinical
pharmacologist in providinngrug information and to influence pétient
therapy has been demonstrated. It is recommended that the pharmacist be
permitted to function independently utilizing the clinical pharmacologist
as a consultant, thus expanding the influence of the clinical pharma-
cologist,

This study demonstrated the pharmacist's ability to function as-
an applied'pharmaéologist with a limited population. It is recommended
that additional studies be conducted with patients of all seryice'
classifications.

The use of the pharmacist to assist in the research and teaching '
funétions of the clinical pharmacologist is recommended.  The pharmacisf
may assist in the educétion of medical students or the development of
continuing education programs‘for physicians. Demographic and epidemi~
ological data coliected by the pharmacist may prove wvaluable fqols in

conducting clinical drug studies or developing therapy protocols.
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Experimentation in these areas could lead to total programs of involve-
ment for the pharmacist.

In this study thé clinical pharmacologist was. assisted by only
one pharmacist. There are indications that a ciinical pharmacologist may
effectively utilize a number of pharmacists in this-capacity. Further
study is recommended to determine the‘optimum bharmacist to clinical
pharmacologist ratio.,

The pharmacist relied on the availability of library services as
well és_the édviée of the clinical pharmacologist in completing many of
the consultations in the study. Because of the expense of personnel and
materials, these resources are limited in many hospital settings. It is
recommended that a study of the possibility of effectively extending a
clinical pharmacologist's services outside the medical center_setting
: utilizing.thé pharmacist as an applied pharmacologist within a regional

"service area be conducted.



APPENDIX A
PATIENT INFORMATION AND CONSULTATION RECORD

Name and Hospital Number -

Study Number

Admitting Diagnosis

Date of Admission

Demographics: - . A History:

v’

Significant Physical and Laboratory Findings:

Therapy and Progress:

Consultations:
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