The NIH Clinical Center Pharmacy Department provides pharmaceutical care and
research support to patients, health care providers, and investigators. Pharmacy staff
members conduct and participate in research programs that enhance knowledge regarding
optimal dosing and appropriate use of investigational and commercially available agents.
Pharmacists at the NIH Clinical Center manage commercially available and investigational
drugs in over 1,000 drug trials. Investigational Drug Management includes protocol
development and support activities; product development and formulation; investigational
drug information development; and control and accountability of investigational agents.
This area is also responsible for preparing customized investigational drug products for
Clinical Center patients. A Clinical Pharmacokinetics Research Laboratory assists clinical
investigators in the design, analysis, and interpretation of pharmacokinetic studies. Clinical
Programs include participation in drug selection and experimental protocol design and
implementation; monitoring patient response to drug therapy; patient education; provision
of drug information; drug use evaluation; and patient counseling.

The NIH Drug Information Service (DIS) is a pharmacotherapy consultation service
available to assist clinicians with patient-specific drug therapy management. The DIS also
responds to queries from healthcare professionals and patients regarding medications,
biologics, and nutrients, and is equipped with numerous CD-ROM, print, and online
information resources. Additionally, the DIS is the principal resource to the Pharmacy and
Therapeutics Committee for evaluating new medications, adverse drug reactions, drug-
delivery systems, and medication-related policies and procedures. The DIS assists clinical
investigators with study design, protocol development, drug safety monitoring, and
parenteral nutrition management.

PATIENT-SPECIFIC DRUG INFORMATION

Pharmacists are asked to provide responses to a variety of drug information
questions every day. While the type of requester, query, and setting can vary, the process of
formulating responses remains consistent. This presentation elaborates on basic concepts
and principles and introduces an organized, structured approach for formulating effective
responses and recommendations.

As the medical literature expands, access to drug information resources by health
care professionals and the public continues to grow. Yet many professionals and consumers
lack the necessary skills to use this information effectively. This presents an opportunity
and a challenge for pharmacists who wish to become bonafide drug therapy experts and
assume a broader role in health care.

Regardless of specialty or practice site, pharmacists must strive to become
pharmacotherapy specialists. Whether in a community pharmacy, outpatient clinic, or at
the hospital bedside, pharmacists can apply their knowledge to the care of patients. The
role of the pharmacist should not be limited to that of information dispenser or gatekeeper.
Pharmacists must extend their knowledge of drugs and therapeutics to the clinical
management of individual patients or the care of large populations and promote rational
pharmacotherapy by ensuring that drug information is appropriately interpreted and
correctly applied.
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ACCEPTING RESPONSIBILITY AND ELIMINATING BARRIERS

Pharmacists should recognize that their responsibility extends beyond simply
providing an answer to a question. Rather, it is to assist in resolving therapeutic dilemmas
or managing patients’ medication regimens. Knowledge of pharmacotherapy alone does not
ensure success. Moreover, isolated data or information do not provide answers to questions
or ensure proper patient management. In fact, it is uncommon to find comprehensive
answers in the literature that completely and effectively address specific situations or
circumstances that clinicians face in their daily practices. Responses and recommendations
must often be thoughtfully synthesized using information and knowledge gathered from a
number of diverse sources. To effectively manage the care of patients and resolve complex
situations, pharmacists also need added skills and competence in problem solving and direct
patient care.

For pharmacists to provide meaningful responses and effective recommendations to
drug information questions, real or perceived impediments must first be overcome. One
such impediment is the false perception that most drug information questions do not pertain
to specific patients. Another is the perception that the seemingly casual interactions with
requesters and the lack of formal, written consultation requests preclude the need for in-
depth analysis and extensive involvement in patient management. Pharmacists sometimes
oversimplify their interactions with requesters and fail to identify the context of the
question or recognize its significance. Absence of sufficient background information and
Pertinent patient data greatly diminish the ability of pharmacists to provide effective
responses.

IDENTIFYING THE GENUINE NEED

Most queries that pharmacists receive are not purely academic or general in nature.
They often involve specific patients and unique circumstances. For example, a physician
who asks about the association of lovastatin and liver toxicity is probably not asking this
question whimsically or out of curiosity. He or she most likely has a patient who has
developed hepatic impairment that may be associated with the use of this medication.
Other reasonable scenarios, albeit less likely, could also have prompted such a question.
Even questions that are not related to patient care must be viewed in their proper context.
Requesters of information are typically vague in verbalizing their needs and provide specific
information only when asked. While these requesters may seem confident about their
perceived needs, they may be less certain after further probing by the pharmacist.
Requesters, regardless of background, are often uncertain about what the pharmacist needs
to know in order to assist them optimally. Therefore, critical information that defines the
problem and elucidates the context of the question is not readily volunteered but must be
expertly elicited by the pharmacist using questioning strategies (asking logical questions in
a logical sequence) and other means. Such information may be essential for formulating
informed responses. Failure of the requester to disclose critical information or clarify the
question, does not obviate the need for such information or relieve the pharmacist of the
responsibility to collect it. While it is easy to assign the blame on the requester for failing to
provide needed information, pharmacists must understand that it is their responsibility to
obtain it completely and efficiently. Good communication skills (both listening and
questioning skills) are essential for enabling the pharmacist to gather relevant information
and understand the “real’ question and the genuine needs of the requester. Providing
responses and offering recommendations without knowledge of Pertinent patient
information, the context of the request, or how the information will be applied is
irresponsible and potentially dangerous.
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Before attempting to formulate responses, pharmacists must consider several
important questions to ensure that they understand the context of the query and the scope
of the issue or problem (see Table 7-1). Without this information, pharmacists risk
providing general responses that do not address the needs of the requester. More
concerning, however, is that the information provided can be misinterpreted or misapplied.
This not only compromises the pharmacist’s credibility but can jeopardize patient care.

Table 7-1 Questions to consider before formulating a response

Do I know the requester's name, profession, and affiliation?

Does the question pertain to a specific patient?

Do I have a clear understanding of the question or problem?

Do I know if the correct question is being asked?

Do I know why the question is being asked?

Do I understand the requester’s expectations?

Do I know Pertinent patient history and background information?

Do I know about the unique circumstances that generated the question?
Do I know what information is really needed?

Do I know when the information 1s needed and in what format?

Do I have insight about how the information I provide will actually be used?
Do I know how the problem or situation has been managed to date?

Do I know about alternative explanations or management options that have been considered
or should be further explored?

Pharmacists must recognize the value and potential benefits of their contributions as
members of the health care team. Lack of confidence in communicating with requesters can
be a limiting factor. Because a telephone call or visit from a physician may not be perceived
as a formal request for a consult, the significance of such apparently informal daily
interactions can be easily overlooked. Pharmacists should understand that interactions with
physicians and other clinicians present valuable opportunities for direct involvement in
patient care. The lesson often missed is that there is a “fine line” between a simple,
seemingly general drug information question and a meaningful pharmacotherapy consult.
Knowing the context of the question, obtaining the Pertinent patient data and background
information, and understanding the true needs of the requester can often be the difference.

Some pharmacists are quick to attempt to answer questions without adeguately
understanding the context or unique circumstances from which they evolved. They focus
exclusively on the answer and ignore or fail to cbtain key information needed to establish
the framework of the question. For example, in a question about the dose of an antibiotic,
an incorrect response can be formulated and inappropriate recommendations made if one
fails to consider such factors as the patient’s age, gender, condition being treated, end-organ
function, weight and body composition, concomitant diseases (e.g., cystic fibrosis), possible
drug interactions, site of infection, spectrum of activity of the antimicrobial, resistance
patterns, and other factors such as pregnancy, dialysis, or other extracorporeal procedures.
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In the absence of information that provides the proper context, a question about the
half-life of a medication appears rather simple. However, if the question were posed for the
purpose of assisting the requester in determining a sufficient washout period for a crossover
study, one would be remiss if factors other than the half-life of the parent compound were
not considered. Proper determination of a washout period would mandate consideration of
such factors as the activity and half-lives of known metabolites; the presence of potentially
interacting medications; the effects of age, illness, or end-organ dysfunction; the persistence
of pharmacodynamic effects of the medication beyond its detection in the plasma (e.g.,
omeprazole); and the effect of administration route on the apparent half-life (e.g.,
transdermally administered fentanyl).

It is very important to look beyond the initial question and recognize that the
requester's needs often go beyond a superficial answer to the primary question.

Pharmacists should always anticipate additional questions or concerns, including those not
directly asked or addressed by the requester. These questions must nonetheless be
considered if a clinical situation is to be managed optimally. In a case study presented later,
a question is posed about ranitidine as a possible cause of thrombocytopenia. Although the
requester may neglect to ask additional questions, the pharmacist must anticipate and
consider related issues and questions (see Table 7-2). Failure to address these will
undoubtedly result in an incorrect or inadequate response.

Table 7-2 Important questions not posed by the requester

Initial query posed by requester: Can ranitidine cause thrombocytopenia?

o What is the incidence of ranitidine-induced thrombocytopenia?

¢ Are there any known predisposing factors?

o Is the pathogenesis of this adverse effect understood?

e How does the thrombocytopenia typically present?

o Are there any characteristic subjective or objective findings?

s Does thrombocytopenia due to ranitidine differ from that caused by other histamine-2
receptor antagonists, other medications, or other etiologies?

e Isthe thrombocytopenia dose related?

e How severe can it become?

e How soon after discontinuing the drug does it reverse?

e How is it usually managed?

e What is the likelihood of cross reactivity with other histamine-2 receptor antagonists?

e How risky is rechallenge with ranitidine?

e Are there available treatments that can be used in place of ranitidine?

¢ Are there alternative explanations for the thrombocytopenia in this patient (including
other medications, medication combinations, or underlying medical conditions)?

e  What complications if any can be expected?
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Finally, pharmacists must learn to rely on their patient care skills, problem solving
skills, insight, and common sense. Computer data bases and other specialized information
resources can assist the pharmacist in identifying critical data, but over reliance on such
resources without careful attention to Pertinent background information and patient data
can mislead even the most experienced clinician.

FORMULATING THE RESPONSE

Building a Data Base and Assessing Critical Factors

Formulating a response involves a series of steps that must be performed completely,
objectively, and in a logical sequence. This mandates the use of a structured, organized
approach whereby critical factors are systematically considered and thoroughly evaluated.
The steps in this process include assembling and organizing a patient data base, gathering
information about relevant disease states, collecting medication information, obtaiming
Pertinent background information, and identifying other relevant factors and special
circumstances. Table 7-3 outlines in detail the specific types of information that should be
considered for each factor. It should be noted that only some of this information may be
Pertinent for a given query or case scenario.

For patient-related questions, development of a pharmaceutical care patient data
base is one of the first steps in preparing a response. This requires collection of Pertinent
information from the patient, caregivers, healthcare providers, medical chart, and other
patient records. A comprehensive medication history obtained by a pharmacist is also
essential. This data base invariably includes information common to the medical and
nursing data bases. Because physicians, nurses, patients, and others often lack a clear
understanding of the type of information needed for effective pharmacotherapy
consultations, pharmacists must be able to identify and efficiently extract pivotal patient
information from diverse sources.

Table 7-3 Factors to be considered when formulating a response®

Patient Factors
Demographics (e.g., name, age, height, weight, gender, race/ethnic group, setting)
Primary diagnosis and medical problem list
Allergies/Intolerances
End-organ function, immune function, nutritional status
Chief complaint
History of present illness
Past medical history (including surgeries, radiation exposure, immunizations, psychiatric
illnesses, ete.)
Family history
Social history (e.g., alcohol intake, smoking, substance abuse, exposure to environmental
or occupational toxins, employment, income, education, religion, travel, diet, physical
activity, stress, risky behavior, compliance with treatment regimen)
Review of body systems
Medications (prescribed, over-the-counter, and complementary/alternative)
Physical examination
Laboratory tests
Diagnostic studies or procedures

Disease Factors
Definition
Epidemiology (including incidence and prevalence)
Etiology

11
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Pathophysiology

[For infectious diseases, consider site of infection, organism susceptibility, resistance
patterns, etc.]

Clinical Findings (signs & symptoms, laboratory tests, diagnostic studies)

[Note: Factors such as disease or symptom onset, duration, frequency, severity, etc. must
always be carefully assessed]

Diagnosis

Treatment (medical, surgical, radiation, biological and gene therapies, other)
Prevention and control

Risk factors

Complications

Prognosis

Medication Factors
Name of medication or substance (proprietary, nonproprietary, other)
Status and availability (investigational, OTC, Rx, orphan, foreign,
complementary/alternative)
Physicochemical properties
Pharmacology and Pharmacodynamiecs
Pharmacokinetics (liberation, absorption, distribution, metabolism, and elimination)
Uses (FDA-approved and unlabelled)
Adverse effects
Allergy/cross reactivity
Contraindications and precautions
Effects of age, organ system function, disease, pregnancy, extracorporeal circulation, or
other conditions or environments
Mutagenicity and carcinogenicity
Effect on fertility, pregnancy, and lactation
Acute or chronic toxicity
Drug interactions (drug-drug or drug-food)
Laboratory test interference (analytical or physiologic effects)
Administration (routes, methods)
Dosage and schedule
Dosage forms, formulations, preservatives, excipients, product appearance, delivery
systems
Monitoring parameters (therapeutic or toxic)
Product preparation (procedures, methods)
Compatibility and stability

Pertinent hackground information ial circu nd other factor
Setting
Context
Sequence and timeframe of events
Rationale for the question
Event(s) prompting the question
Unusual or special circumstances
Acuity and time constraints
Scope of question
Desired detail or depth of response
Limitations of available information or resources
Completeness, sufficiency, and quality of the information
Applicability and generalizability of the information

13
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Once these data are collected and carefully assembled, they must be critically
analyzed and evaluated in the proper context before final responses and recommendations
are synthesized. Background reading on topics related to the query (diseases, medications,
laboratory tests, ete.) is often essential. To effectively perform the steps outlined above, one
must begin with a broad perspective (i.e., see the “big picture”) to avoid losing sight of
important information. Approaching the problem haphazardly or with tunnel vision, and
prematurely focusing on isolated details, can misdirect even the most skilled pharmacist.

Analysis and Synthesis

Analysis and synthesis of information are the most critical steps in formulating
responses and recommendations. Together they assist in forming opinions, arriving at
judgments, and ultimately drawing conclusions. Analysis is the critical assessment of the
nature, merit, and significance of individual elements, ideas, or factors. Functionally, it
involves separating the information into its 1solated parts so that each can be critically
assessed. Analysis requires thoughtful review and evaluation of the weight of available
evidence.

Once the information has been carefully analyzed, synthesis can begin. Synthesis is
the careful, systematic, and orderly process of combining or blending varied and diverse
elements, ideas, or factors into a coherent response through the use of logic and deductive
reasoning. This process relies not only on the type and quality of the data gathered, but also
on how it is organized, viewed, and evaluated. Synthesis as it relates to pharmacotherapy
involves the careful integration of critical information about the patient, the disease, and
the medication along with Pertinent background information to arrive at a judgment or
conclusion. Synthesis can give existing information new meaning and, in effect, create new
knowledge. Use of analysis and synthesis to formulate a response is much like assembling a
jigsaw puzzie. If the pieces are identified and then grouped, organized, and assembled
correctly, the picture will be comprehensible. However, if too many of the pieces are missing
or are not arranged logically, it may be altogether impossible to clearly discern the image.

Responses and Recommendations

An effective response must obviously answer the question. Other characteristics of
effective responses and recommendations are outlined in Table 7-4.

Table 7-4 Desired characteristics of a response

Timely

Current

Accurate

Complete

Concise

Well referenced

Clear and logical

Objective and balanced

Free of bias or flaws

Applicable and appropriate for specific circumstances
Answers important related questions

Addresses management of patients or situations
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The response to a question must include a restatement of the request and clear
identification of the problems, issues, and circumstances. The response should begin with
an introduction to the topic and systematically present the specific findings. Pertinent
background information and patient data should be succinctly addressed. Conclusions and
recommendations are also included in the response along with Pertinent reference citations
from the literature. In formulating responses, pharmacists should disclose all available
information that is relevant to the question. They should also present all reasonable options
and explanations along with an evaluation of each. Specific recommendations must be
scientifically sound and clearly justified.

Follow-up

When recormmendations are made, follow-up should always be provided in a timely
manner. Follow-up allows pharmacists to know if their recommendations were accepted and
promptly implemented. It is also is a hallmark of a true professional and demonstrates the
pharmacist's commitment to patient care. Furthermore, follow-up is required for outcomes
assessment and, when necessary, to reevaluate the recommendations and make appropriate
modifications. Finally, follow-up allows pharmacists to receive valuable feedback and learn
from the experience.

CASE STUDY 1

Initial question:
“Are there any drug interactions between labetalol, clonidine, amlodipine, lorazepam. and
minoxidil?”’

Pertinent background information or special circumstances:

The requester is a physician who is caring for a patient with severe hypertension. The
physician plans to add minoxidil to the antihypertensive regimen because the patient's
morning blood pressure is not optimally controlled. He would like to make sure that there
are no drug interactions between minoxidil and the patient’s other medications.

Pertinent patient factors:
S.L. is a 40-year-old, HIV-infected man with severe hypertension and renal dysfunction.

Past Medical Histor:
HIV infection (1996)
hepatitis C (1998)
hypertension X 4 years
renal dysfunction

Social History

1-2 pints of vodka daily X 12 years
1 PPD of cigarettes X 25 years
history of intravenous drug abuse

Current Medications

labetalol 400 mg po qd (@ 9 am)
clonidine transdermal patch 0.3 mg/day
amlodipine 10 mg po qd (@ 9 am)
lorazepam 1 mg po prn anxiety
multiple vitamin tablet po qd
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@ complementary/alternative or other OTC medications

Allergies/Intolerances
lisinopril (angicedema)

Laborator ults

sodium 136 mmol/L, potassium 4.7 mmol/L, chloride 102 mmol/L, CO, 24 mmoVL, creatinine
2.9 mg/dL, glucose 98 mg/dl,, BUN 14 mg/dL.

viral DNA < 500 copies/mL

CD, count 900 cells/mm®

Blood Pressure Measurements

4/15 @ 6 am 172/116 4/16 @ 6 am 168/110 4/17@ 6 am 178/114
4/15 @ noon 121/81 4/16 @ noon 116/86 4/17 @ noon 119/84
4/15@ 8 pm 158/100 4/16@ 8 pm 150/104 4/17@ 8 pm 166/100

Pertinent disease factors:
None

Pertinent medication factors:

There are no reports in the tertiary literature of drug interactions between minoxidil and
any of R.L.’s current medications.’**! A review of the patient’s current antihypertensive
medications indicates that the dose of each agent is appropriate for achieving adequate
blood pressure control in the face of significant renal compromise.” However, the duration of
action of labetalol is 8-12 hours, and this agent is typically dosed twice daily. R.L. is
receiving 400 mg of labetalol once daily at 9 am.

Analysis and synthesis:

R.L.’s blood pressure appears to be highest in the morning, just before the daily doses of
labetalol and amlodipine are administered. He is receiving 400 mg of labetalol once daily at
9 am. Since the duration of action of labetalol is 8-12 hours, and the usual maintenance
dose is 200 mg to 400 mg twice daily, the increase in blood pressure observed in the morning
could be due, at least in part, to inappropriate dosing of labetalol. This medication should
generally be administered twice daily in order to achieve maximal benefit. Adjustment of
the labetalol dose should precede the addition of other antihypertensive agents to this
patient’s medication regimen. While long-term cigarette smoking can increase the
cardiovascwlar risk associated with hypertension, there is no indication that smoking or
alcohol ingestion are contributing to this patient’s present problem.

Response and recommendations:

There do not appear to be any significant drug interactions between any of R.L.’s current
medications and minoxidil.'*** However, a review of the patient’s current antihypertensive
regimen indicates that the dosing of labetalol may be inadequate. The duration of action of
labetalol is 8-12 hours, and the usual maintenance dose is 200 mg to 400 mg given twice
daily. Since R.L. is receiving 400 mg of labetalol once daily at 9 am, the increase in blood
pressure observed in the morning could be due to inadequate labetalol dosing. The
physician was directed to optimize labetalol therapy before the addition of another
antihypertensive agent. If the patient’s blood pressure is not controlled with proper dosing
of labetalol and minoxidil therapy is required, the physician should be advised that
minoxidil is usually administered with a diuretic to prevent fluid retention.
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Case Message:

This is another example emphasizing the importance of the proper context of the question.
In this case, the pharmacist was able to recommend appropriate drug therapy management,
even though the initial question posed by the physician was not related to dosage and
administration of labetalol.

CASE STUDY 2

Initial question:
“Can ranitidine cause thrombocytopenia?

Pertinent background information or special circumstances:

The requester is a physician who is evaluating a patient for suspected Cushing’s disease.
The patient has been hospitalized for 8 days and has undergone extensive diagnostic tests
including serial blood sampling to establish the diagnosis. Over the last four days, the
patient has experienced a rapid decline in her platelet count. The physician is aware that
cimetidine can cause thrombocytopenia. Her patient is taking ranitidine, and she would like
to know if the thrombocytopenia could be induced by this medication.

Pertinent patient factors:
L.B. is a 38-year-old, obese woman with Type 2 diabetes who is being evaluated for
Cushing’s.

Past medical history
GERD X 6 years

Type 2 diabetes X 1 year

Social history
i aleohol
& tobacco

Current Medications

ranitidine 150 mg po bid (intermittently for 6 years)
metformin 500 mg po tid (for about 8 months)

heparin 100 USP Units/mL (prn for flushing heparin lock)
& complementary/alternative or OTC medications
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