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PREFACE 
 
The evolution of Drug Information Services (DIS) is a fascinating journey that highlights the critical role of 
these services in modern healthcare. This chapter, "Introduction to Drug Information Services," provides a 
comprehensive overview of the historical development, expansion, and contemporary role of DIS. From the 
early efforts of John Shaw Billings to the digital transformation of today, this chapter illustrates how DIS has 
become integral to clinical practice, education, and research. 
 
Our exploration begins with the humble origins of DIS, tracing back to the establishment of the National 
Library of Medicine (NLM) in 1876. We then delve into significant milestones, such as the introduction of the 
Medical Subject Headings (MeSH) and the publication of the first Index Medicus. As we move through the 20th 
century, we witness the rapid expansion and modernization of DIS, marked by the creation of the first drug 
information center (DIC) and the advent of computerized searches with MEDLARS, MEDLINE, many other 
web-based resources.  
 
In the contemporary context, DIS centers play an essential role in ensuring safe and effective medication use. 
This handbook emphasizes the practical application of drug information in every pharmacy settings, 
highlighting the critical thinking and analytical skills pharmacists employ to address patient inquiries. We also 
explore the educational implications, underscoring the importance of training pharmacy students and 
professionals in using drug information resources effectively. 
 
As DICs continue to evolve, they adapt to new challenges and technological advancements. By the end of this 
handbook, readers will appreciate the vital contributions of DIS to healthcare and the ongoing need for 
comprehensive training and support in this field. 
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CHAPTER 1: 
INTRODUCTION TO DRUG INFORMATION 

SERVICES 
 
 
Learning Objectives 
After completing this chapter, the reader should be able to:  
• Trace the Historical Development of Drug Information 

Services (DIS) 
• Examine the Expansion and Modernization of DIS 
• Understand the Contemporary Role and Function of 

DIS 
• Explore the Practical and Educational Implications of 

DIS 
 
 
This chapter outlines the evolution of Drug Information 
Services (DIS) from its historical beginnings to its current 
form, illustrating its critical role in modern healthcare. 
 
Beginnings and Historical Development 
 
The main origin of Drug Information Services can be traced 
back to 1864 when John Shaw Billings, a Civil War surgeon, 
was tasked with expanding the Surgeon General's library. 
By 1876, this library was designated the National Library of 
Medicine (NLM), marking a significant development in 
medical information storage (National Library of Medicine, 
1876). 
 
From 1876 to 1879, Billings introduced the Medical 
Subject Headings (MeSH) to organize the library content, 
facilitating systematic access to medical literature. This 
period also saw the publication of the first Index Medicus 
in 1879, a comprehensive catalog of the library's holdings 
updated annually (Billings, 1879). 
 
The 1890s saw further advancements with Billings' 
development of a punched card system to organize US 
Census data, with the assistance of Herman Hollerith. This 
technology significantly improved the retrieval of medical 

information and led to the creation of the Tabulating 
Machine Company, which later evolved into International 
Business Machines (IBM) (Hollerith, 1896). 
 
Expansion and Modernization 
 
The period from 1900 to 1960 witnessed a substantial 
increase in available drugs and medical literature, making 
it challenging for physicians to stay informed. Post-World 
War II, there was a recognized need for improved 
information retrieval systems beyond simple cataloging, 
culminating in the development of Boolean search 
systems in the 1950s (Boolean Search, 1950s). 
 
In 1962, the University of Kentucky Medical Center 
established the first formal drug information center (DIC), 
signifying a shift in pharmacy practice from mere 
dispensation to active drug information management 
(University of Kentucky, 1962). The 1960s also saw the 
introduction of MEDLARS by the NLM, using computerized 
searches to enhance information accessibility (NLM, 
1960s). 
 
Evolution and Digital Transformation 
 
The 1970s and 1980s marked significant advancements 
with the introduction of MEDLINE, providing online access 
to medical literature, and the expansion of DICs across the 
United States. By the 1980s, DICs reached their peak, 
contributing to major scientific projects like the Human 
Genome Project through the creation of the National 
Center for Biotechnology Information (NCBI) in 1988 
(NCBI, 1988). 
 
The 1990s witnessed a decline in formal DICs due to 
budget cuts, leading to a shift where individual 
pharmacists took on significant roles in providing drug 
information. This period also saw the advent of MEDLINE 
on the web, initially for a fee until 1997 when Congress 
mandated free public access (Congress, 1997). 
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Contemporary Role and Function 
 
Today, DICs are integral to the healthcare system, providing 
critical information on medication use, side effects, and 
interactions. These centers now function under a new 
paradigm where electronic resources are extensively used, 
and pharmacists are recognized as experts in drug 
information due to enhanced training and practice 
changes. 
 
Practical Application in Pharmacy 
 
The practical application of drug information is illustrated 
through various scenarios in a community pharmacy 
setting, where pharmacists use their expertise to address 
patient inquiries about medications like hydrocortisone 
cream and manage conditions like hypertension 
effectively using evidence-based information. 
 
Educational Implications 
 
During this period, there was an emphasis on the 
importance of training pharmacy students and 
professionals in effectively using drug information 
resources. This training is essential for practicing 
evidence-based medicine and involves identifying the right 
information, analyzing it, and applying it in clinical settings. 
 
Continuing Evolution and Application of Drug 
Information Centers 
 
As of 2018, DICs have undergone significant changes in 
their structure and function. There were 118 DICs 
compared to 82 in previous counts. The majority of these 
centers are affiliated with universities (45%) and medical 
centers (44%), indicating their integral role in academic 
and clinical settings. Notably, 70% of these centers have 
been operational for over 20 years, and 98% participate in 
preceptorship programs, demonstrating their longstanding 
commitment to education and training in drug information 
(DIC Survey, 2018). 

DICs handle a wide array of services, with 50% of their 
queries related to drug information and 65% receiving 
fewer than 50 requests per month. This suggests a focused 
yet substantial demand for their expertise. Additionally, 
57% of staff at these centers have completed residency 
training, highlighting the high level of specialization 
required in this field. 
 
Practical Scenarios in Community Pharmacy 
 
In everyday pharmacy practice, pharmacists use their drug 
information knowledge to assist patients effectively. For 
example, when a patient inquiry about the use of 
hydrocortisone cream for itching, the pharmacist confirms 
its efficacy but advises on the correct frequency and 
concentration for optimal results. 
 
Another common scenario involves a patient experiencing 
stomach upset. The pharmacist’s role is to determine 
whether the condition might be medication-related or 
food-related, suggesting an antacid like Mylanta after 
ruling out other causes. 
 
These scenarios demonstrate the critical thinking and 
analytical skills pharmacists employ, supported by their 
training in drug information services. 
 
Role and Functions of Drug Information Centers 
 
The functions of DICs have expanded over the years to 
include more than just responding to inquiries. Key 
activities now include Adverse Drug Reaction (ADR) 
monitoring, participation in Pharmacy and Therapeutics 
(P&T) committees, managing formularies, Drug Use 
Evaluations (DUE), and contributing to medical 
publications. These roles underscore the DICs' evolution 
from information providers to comprehensive support 
centers for medication management and safety. 
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Expanded Roles and Training 
 
DIC pharmacists now also engage in continuing education 
programs, support for pharmaceutical representatives 
through medical liaison training, and academic detailing 
where they provide targeted drug information to healthcare 
providers to influence better clinical practices. This 
broadening of roles reflects the growing complexity of drug 
therapy management and the need for ongoing education 
and adaptability in the field. 
 
Users of Drug Information Services 
 
The primary users of DIC services include pharmacists, 
who field most drug information questions, and physicians 
who consult on drug interactions and new medications. 
Nurses and the general public also frequently access DIC 
services for drug administration guidelines and general 
drug knowledge, respectively (DIC User Statistics, 2021). 
 
Types of Questions Handled 
 
The questions managed by DICs vary widely but commonly 
include inquiries about new drug indications, dosages, 
adverse effects, drug interactions, and pharmacokinetics. 
Such diversity in queries requires DICs to maintain a 
comprehensive, up-to-date knowledge base and skilled 
personnel to manage and disseminate this information 
effectively (DIC Query Analysis, 2021). 
 
Summary 
 
DICs continue to play a crucial role in healthcare by 
providing essential services that enhance drug therapy 
management, patient care, and safety. The evolution of 
these centers has paralleled advances in medicine and 
technology, reflecting the dynamic nature of the 
healthcare field. As drug therapies become more complex, 
the importance of DICs in supporting informed decision-
making and effective patient care becomes even more 
critical. 
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CHAPTER 2: 
UNDERSTANDING AND UTILIZING TERTIARY 

REFERENCES IN DRUG INFORMATION 
 
Learning Objectives 
After completing this chapter, the reader should be able to:  
1. Understand the role and significance of tertiary 

references in healthcare. 
2. Differentiate between primary, secondary, and tertiary 

literature. 
3. Explore key tertiary references and their applications. 
4. Address the challenges and considerations in using 

tertiary literature. 
 
 
This chapter explores the role and significance of tertiary 
references in drug information, emphasizing their vital 
position in healthcare settings. Tertiary references 
comprise comprehensive compilations of drug data and 
medical information, which are essential for informing 
clinical decisions and enhancing patient care. 
 
In the realm of medical and scientific research, literature is 
typically categorized into three primary types: primary, 
secondary, and tertiary. Each type serves a distinct 
purpose and is crucial for various aspects of healthcare 
practice and education. Understanding these differences 
is essential for effectively locating and using the correct 
type of information for research, clinical decisions, and 
patient care. 
 
Type of Literature 
I. Primary Literature 
 
Description: Primary literature consists of original research 
articles, clinical trial reports, case studies, and first-hand 
accounts of experiments or studies. This type of literature 
reports on original experiments or research and is 
characterized by sections such as methodology, 
data/results, and discussions. Primary sources are the first 
formal appearance of results in the scientific community. 

Key Features: 
• Direct source of scientific data or original research. 
• Includes detailed methods and results. 
• Often peer-reviewed before publication, which adds 

credibility. 
• Found in scientific journals, conference proceedings, 

and thesis dissertations. 
 
Secondary Literature 
 
Description: Secondary literature summarizes, 
synthesizes, or analyzes the information reported in 
primary literature sources. It includes review articles, 
systematic reviews, meta-analyses, and editorials. 
Secondary literature sources are crucial for gaining an 
overview of what has been studied or researched on a 
particular topic without delving into each original study. 
 
Key Features: 
• Summarizes findings from primary literature. 
• Helps in identifying trends, theories, and general 

conclusions. 
• Not original research, but a synthesis of multiple 

primary sources. 
• Usually found in academic journals as review articles 

or as chapters in books. 
 
Tertiary Literature 
 
Description: Tertiary literature compiles and distills 
primary and secondary sources into general reference 
materials. This category includes textbooks, 
encyclopedias, fact books, manuals, and databases. 
Tertiary sources are used for information and fact-
checking, often to get a background understanding of a 
topic. 
 
Key Features: 
• Condenses broad information from primary and 

secondary sources into concise entries. 
• Used for teaching and informational purposes rather 

than original research. 
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• Not typically peer-reviewed but curated by experts. 
• Examples include pharmacopeias, clinical guidelines, 

and handbooks. 
 
II. Tertiary References (Books) 
 
Books in the context of tertiary references serve multiple 
functions in the dissemination of comprehensive and 
detailed knowledge. They are often the initial resources 
professionals and students turn to for foundational and in-
depth information on a wide range of topics. 
 
Characteristics of Books as Tertiary References: 
• Starting Point: Books provide a foundational overview 

that introduces readers to complex subjects, making 
them an excellent starting point for learning. 

• In-Depth Information: They offer detailed 
discussions, explanations, and analyses of topics, 
allowing for a deeper understanding of the subject 
matter. 

• Multiple Sources: Books typically synthesize 
information from numerous primary and secondary 
sources, providing a consolidated view. 

• Author's Perspective: While aiming for objectivity, 
books often reflect the authors' interpretation or 
perspective on the material, adding a unique 
dimension to the information. 

• Currency: The reliability of information in books can 
vary; newer editions are often more up-to-date, 
whereas older publications may serve more historical 
or foundational purposes. 

 
Historical Example: 
• De Materia Medica (1600s): This classic text from the 

1600s exemplifies historical tertiary literature in 
medicine. It compiled knowledge from various sources 
of its time, offering comprehensive insights into the 
medicinal uses of plants and herbs, shaping the 
foundations of modern pharmacology. 

 

Key Tertiary References: 
1. Package Inserts (Product Information): Package 

inserts are crucial documents that accompany 
medications, providing detailed information to ensure 
their safe and effective use. These inserts have evolved 
significantly to enhance patient safety and informed 
usage, influenced by historical and regulatory 
changes: 
• 1906: Introduction of accurate drug labeling by the 

FDA. 
• 1938 & 1962: FDA requirements for evidence of 

efficacy and safety in medications. 
• Post-1970s Enhancements: 
• 1979: Inclusion of information on pregnancy-

related risks. 
• 1997: Addition of long-term usage risks. 

 
Current Access and Resources: Package inserts are widely 
accessible online via resources like the PDR (Physician's 
Desk Reference), DailyMED, the FDA’s website, and the 
National Library of Medicine’s website. These platforms 
provide up-to-date information on dosing, side effects, 
interactions, and warnings for most prescription drugs. 
These inserts are vital for healthcare providers and 
patients, offering a comprehensive resource for 
understanding the proper use and potential risks of 
medications. 

 
2. United States Pharmacopeia (USP): Established by a 

convention in 1820, the USP sets quality standards for 
drugs, and over the years, it has published 
monographs detailing the identity, strength, quality, 
purity, packaging, and labeling of substances. The USP, 
along with the National Formulary, forms a 
comprehensive set of drug standards recognized and 
enforced by the FDA since 1906 (USP Convention, 
1820). 
 

3. Physician's Desk Reference (PDR): Often referred to 
as the "Physician's Bible," the PDR was first published 
in 1947, providing drug labels and information on over 
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3,000 prescription drugs. Although no longer in print as 
of 2017, the PDR content remains accessible online 
through various platforms, continuing to serve as a 
critical resource for drug information (PDR Historical 
Data). 

 
4. MICROMEDEX is an extensive clinical decision 

support system used by healthcare professionals to 
provide evidence-based medical information. It is 
renowned for its detailed drug information, including 
dosing, administration, safety, and interactions. 
MICROMEDEX also offers tools for clinical 
assessment, such as calculators for drug dosing and 
toxicology assessments. The platform is designed to 
support clinicians in making informed patient care 
decisions quickly and accurately. It is widely trusted 
for its comprehensive content and reliability in 
providing critical data necessary for managing patient 
medication and care effectively. 
 

5. UpToDate: UpToDate is an evidence-based, physician-
authored clinical decision support resource that 
assists healthcare providers in making the right point-
of-care decisions. It covers a vast range of medical 
specialties and continuously updates its content as 
new clinical evidence becomes available. UpToDate 
includes recommendations for diagnosis and 
treatment in an easy-to-digest format, integrating the 
latest research with expert opinions. Widely respected 
in the medical community, UpToDate helps improve 
patient outcomes by keeping professionals informed 
with the latest and most accurate medical 
information.  
 

6. Drug Facts & Comparisons: Drug Facts & 
Comparisons" is a comprehensive resource that 
provides detailed information on prescription and 
over-the-counter medications. Originally known as 
"Facts and Comparisons," this resource was first 
published for pharmacy professionals to facilitate the 
comparison of drugs within the same class, such as 
ACE inhibitors, calcium channel blockers, and beta-

blockers, as well as related pharmaceutical products. 
It is particularly useful in community and retail 
pharmacy settings. The reference contains data on 
over 22,000 prescription drugs and 6,000 over-the-
counter products. It includes information on off-label 
uses and features more than 3,000 unique charts and 
tables that aid in the quick comparison and analysis of 
different medications. This extensive collection of drug 
information is regularly updated and serves as an 
essential tool for healthcare providers to ensure safe 
and effective medication use. 
 

7. AHFS Drug Information: AHFS Drug Information, 
established in 1959 by the American Society of Health-
System Pharmacists (ASHP), is a trusted resource 
predominantly utilized by hospital pharmacists. It 
provides comprehensive drug information on 
approximately 25,000 prescription and over the 
counter (OTC) products, focusing on those 
administered parenterally. This reference is 
particularly valued for its detailed coverage of each 
drug, including pharmacology, usage, and safety. The 
resource is available in both print and online formats. 
The print version is updated annually, ensuring that 
users have access to the most recent drug information 
once a year. In contrast, the online version is updated 
monthly, offering more frequent revisions that reflect 
the latest changes and developments in drug therapy. 
Notably, the AHFS Drug Information does not include 
off-label uses, ensuring that all its drug descriptions 
are based on approved labeling. Comprehensive 
references are provided throughout the text, 
supporting the information with solid evidence and 
making it a reliable tool for informed decision-making 
in hospital settings. 
 

8. AccessPharmacy: An online resource that offers 
access to drug monographs, textbooks, and other 
educational materials for pharmacy students and 
professionals (AccessPharmacy). 
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III. Primary Literature in Scientific Research:  
 
Primary literature in scientific research, especially in the 
form of scientific journals, plays a pivotal role in the 
dissemination of new research findings. Its evolution can 
be traced back to notable historical milestones: 
• 1682: The publication of the first scientific journal, 

Acta Eruditorum, in Germany marked the beginning of 
formalized scientific communication. 

• 1731: The Royal Society of London launched the 
Philosophical Transactions, now one of the oldest and 
most respected scientific journals globally. 

• 19th & 20th Century: There was a significant expansion 
in the number of scientific journals, reflecting the 
growing pace of research and the need for 
dissemination platforms. 

• Present Day: The field has expanded to include over 
30,000 biomedical journals, illustrating the vast scope 
and reach of contemporary scientific inquiry. 
 
These journals serve as primary venues for 

researchers to present new data and findings, undergoing 
rigorous peer review to ensure accuracy and reliability 
before publication. An example of current primary 
literature is available here, showcasing the continuous 
contribution of these publications to the advancement of 
science and medicine. 
 
Utilization of Tertiary Literature 

Tertiary references are primarily used to: 
• Obtain general and specific information on drugs. 
• Understand the clinical application and implications 

of drug therapies. 
• Support educational needs of healthcare 

professionals and students. 
 
For instance, when faced with a patient inquiry about the 
efficacy of an antacid, a pharmacist would refer to these 
resources to provide accurate advice based on the drug’s 
characteristics, usage guidelines, and potential 
interactions as documented in tertiary literature. 

 
Case Study: Application in a Clinical Setting 
 
Consider a 45-year-old patient experiencing stomach 
discomfort who inquires about an aluminum-magnesium 
antacid. The pharmacist, using tertiary references, would 
review the drug's efficacy, recommended dosage, and 
safety profile, particularly noting any concerns for patients 
with renal impairments as mentioned in the USP or PDR 
(Case Application). 
 
Evaluation and Updates 
 
While tertiary literature provides a solid foundation of drug 
information, healthcare providers must be cautious 
regarding the currency and relevance of the data. Books 
and printed materials may not always reflect the most 
current research or revised guidelines, necessitating 
regular updates and consultation of online resources or 
databases that offer real-time updates. 
 
Challenges and Considerations 
 
The primary challenges in using tertiary literature include 
ensuring the information is up-to-date and navigating 
through vast amounts of data to find relevant information 
quickly. Healthcare professionals must develop effective 
search strategies and rely on credible sources to mitigate 
these challenges. 
 
Overall, tertiary literature is indispensable in the field of 
pharmacy and medicine, offering foundational knowledge 
that supports clinical practices and decision-making 
processes. By effectively utilizing these resources, 
healthcare professionals can enhance the quality of care 
and ensure safe and effective patient management. 
 
This chapter underscores the importance of tertiary 
references in the practice of healthcare, providing a 
comprehensive guide on how to access, interpret, and 
apply the information contained within these essential 
resources. 
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Overview of Prominent Online Medical Resources 
 
MedlinePlus 
• Credibility: Operated by the National Library of 

Medicine (NLM), the largest medical library in the 
world, located in Bethesda. 

• Content and Features: Offers a comprehensive range 
of health-related information covering diseases, 
procedures, wellness, and more. The site is 
multilingual, providing content in various languages to 
ensure broad accessibility. 

• User Experience: Ad-free environment guarantees 
unbiased information, making it a reliable source for 
patients and healthcare providers alike. 

 
RX List 
• History: Established in 1995 by Dr. Robert R. Rapp, a 

clinical pharmacologist, as an electronic counterpart 
to the Physicians' Desk Reference (PDR). It has since 
evolved to include extensive content catering to both 
healthcare providers and consumers. 

• Description: Provides detailed information on 
medications, including uses, side effects, 
interactions, and dosages. The platform features a vast 
drug database, allowing users to search for drugs by 
brand or generic names. 

 
Medscape 
• History: Founded in 1995, initially focusing on 

delivering medical news and professional education. It 
has expanded to include a variety of features and tools 
designed to meet the diverse needs of healthcare 
professionals globally. 

• Content and Audience: Content is curated by a team 
of medical experts and journalists to ensure accuracy. 
The platform is aimed at healthcare professionals and 
offers a range of Continuing Medical Education (CME) 
activities, interactive features, and professional 
networking opportunities. 

• Access: Free but requires registration to utilize its full 
features and resources. 

 

Mayo Clinic 
• Web Presence: Transitioned from mayo.edu in 1995 to 

mayoclinic.com in 2014. 
• Traffic: Receives approximately 50 million visitors per 

month, highlighting its popularity and trust as a 
medical resource. 

• Resources: Provides a comprehensive drug list and 
medical information, accessible via Mayo Clinic's 
website. 

 
Drugs.com 
• Establishment: Launched in 1998, the site quickly 

gained traction in the early 2000s, introducing features 
like a pill identifier tool and a medical dictionary. 

• Content: Offers information on over 24,000 
prescription and over-the-counter medications, 
powered by the American Society of Health-System 
Pharmacists (ASHP). It is peer-reviewed to ensure the 
reliability of the information provided. 

• Access: Information can be accessed directly through 
Drugs.com. 

 
DailyMed (NIH)  
• provides extensive information on both human and 

animal drugs available in the U.S., including detailed 
package inserts and a pill identification tool called 
Pillbox. It is an indispensable resource for patients and 
healthcare providers who need accurate and up-to-
date drug information and safety profiles. Access to 
DailyMed is available online at DailyMed. 

 
Drugs@FDA,  
• hosted by the U.S. Food and Drug Administration, 

offers comprehensive details on FDA-approved drugs, 
including their approval dates, labeling updates, and 
marketing statuses. This platform is particularly 
valuable for healthcare professionals and regulatory 
specialists who require access to current and 
historical drug approval information and detailed 
labeling. It can be accessed via Drugs@FDA. 

 

https://www.mayoclinic.org/drugs-supplements/drug-list
https://www.mayoclinic.org/drugs-supplements/drug-list
https://www.drugs.com/
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CHAPTER 3: 
RECEIVING AND CLASSIFYING DRUG 

INFORMATION REQUESTS: A 
COMPREHENSIVE APPROACH 

 
Learning Objectives 
At the completion of this chapter, the reader should be able 
to:  
1. Understand the step-by-step process for handling drug 

information requests effectively. 
2. Learn techniques for gathering and analyzing 

background information relevant to drug inquiries. 
3. Explore methods for integrating biostatistics and 

pharmacotherapy knowledge into responses. 
4. Develop effective communication strategies for 

documenting and relaying drug information findings. 
 
 
 
Introduction to Process: 
 
Handling drug information requests effectively is a crucial 
skill for healthcare professionals, especially pharmacists. 
These requests can range from queries about drug dosages 
to more complex questions involving drug interactions and 
side effects. This systematic approach ensures that each 
inquiry is addressed accurately and efficiently, enhancing 
patient care and safety. 
 
Step-by-Step Process: 
• Securing Requester Information: Begin by 

documenting the requester's name and affiliation. This 
information helps tailor the response to the 
requester's specific professional context and 
requirements. 

• Identifying the Ultimate Question: It's essential to 
understand the core question accurately, such as 
determining the optimal dosage of cephalexin for a 
specific patient scenario. This step often requires 
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clarifying questions to pinpoint the exact information 
needed. 

• Gathering Background Information: Determine the 
urgency of the request and the preferred method of 
communication. This varies significantly between 
different requesters, such as educators needing 
detailed explanations for teaching purposes, versus 
practitioners who may need quicker, more direct 
responses for clinical decision-making. 

• Locating Information: Utilize diverse and reliable 
sources such as electronic health databases like 
PubMed, clinical guidelines from reputable 
organizations such as the World Health Organization, 
or trusted textbooks in pharmacology and 
therapeutics. Each source offers a unique depth of 
information and is selected based on the relevance to 
the query. 

• Analyzing Results: Critically assess the gathered 
information to ensure its applicability to the specific 
clinical question. This involves a detailed review of the 
data considering patient-specific factors like age, 
comorbidities, and other medications which might 
influence drug therapy choices. 

• Applying Biostatistics: Interpret research data 
effectively using biostatistical tools to make informed 
decisions based on quantitative health research. 

• Applying Pharmacotherapy Knowledge: Integrate 
pharmacotherapy principles to provide a well-rounded 
response that addresses the drug’s mechanism of 
action, potential interactions, and expected 
outcomes. 

• Communicating Findings: Efficiently document and 
relay findings to the requester. Documentation should 
include comprehensive details such as the date and 
time of the request, the specifics of the inquiry, 
resources consulted, and the final advice provided. 
Methods of communication may vary, including digital 
communication, formal reports, or direct annotations 
in a patient’s medical chart. 

 

Questioning Techniques and Effective Communication: 
• Open-ended questions encourage detailed responses 

that provide a broader view of the patient's condition 
or the clinical scenario ("Tell me more about the 
patient's condition and medical history."). 

• Closed-ended questions are used to gather specific 
and concise pieces of information efficiently ("Is this 
about a specific patient?"). 

• Direct questioning targets precise facts necessary for 
forming clinical judgments ("What are this patient's 
age, weight, and height?"). 

• Probing questions are employed to clarify or delve 
deeper into a particular aspect of the patient's 
symptoms or treatment history ("Can you provide 
more details about the symptoms the patient is 
experiencing?"). 

• Reflective listening ensures that the pharmacist 
understands the requester's concerns while showing 
empathy and support ("It sounds like you are 
concerned about the side effects; could you specify 
which ones?"). 

 
Strategic Search and Formulation of Responses: 
 
After identifying and categorizing the question, the 
pharmacist should develop a search strategy that may 
include literature reviews and consultations with experts 
via personal communications. The response should be 
formulated based on this comprehensive information 
gathering and then communicated effectively, ensuring 
that the information provided is accurate, timely, and 
useful for the requester. 
 
Summary 
 
This detailed approach to handling drug information 
requests not only supports clinical decision-making but 
also fosters a learning environment that promotes 
continuous professional development and improves 
patient outcomes. By meticulously following these steps, 
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healthcare professionals can ensure they provide 
responses that are both informative and impactful. 
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CHAPTER 4: 
INTRODUCTION TO EFFICIENT SEARCH 

ENGINES AND GOOGLE SEARCH 
TECHNIQUES 

 
Learning Objectives 
AT the completion of this chapter, the reader should be 
able to: 
1. Understand the historical evolution and current status 

of search engines, with a focus on Google's 
development and market dominance. 

2. Learn thirty advanced Google search strategies to 
enhance the accuracy and efficiency of online 
research. 

3. Explore how to effectively use specific search 
operators and techniques to retrieve precise and 
relevant information. 

4. Master the application of these search strategies to 
improve productivity and information retrieval in 
academic, professional, and personal contexts. 

 
 

In the vast expanse of the internet, finding specific 
information can be akin to searching for a needle in a 
haystack. Efficient search techniques are crucial for 
navigating this vastness, especially when using Google, the 
world's most popular search engine. This chapter explores 
thirty advanced Google search strategies designed to 
refine your searches and enhance your online research 
efficiency. Whether you're a student, researcher, 
professional, or simply a curious individual, these tips will 
empower you to cut through the clutter and pinpoint the 
information you need with precision. From basic tactics to 
more advanced maneuvers, these strategies encompass a 
comprehensive approach to mastering Google's search 
capabilities, ensuring you can retrieve relevant and 
accurate results swiftly. 
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Review of Search Engines History and Current Status 
 
Search engines have evolved significantly since their 
inception in the early 1990s. The first search engine, 
Archie, created in 1990, was a simple tool that indexed FTP 
archives to make finding files easier. Soon after, more 
sophisticated tools like Veronica and Jughead offered 
search capabilities for file names and titles within the 
Gopher index system. 
 
The mid-1990s saw the advent of web search engines such 
as Yahoo! and AltaVista. These were revolutionary because 
they indexed web page content and used more complex 
algorithms to rank results. In 1998, Google entered the 
scene with a unique approach using PageRank technology 
that analyzed the importance of web pages based on the 
number and quality of links pointing to them. This 
innovation drastically improved the relevance of search 
results, setting a new standard for search engine 
technology. 
 
Current Status 
 
Today, Google dominates the search engine market, 
influencing not only how information is indexed and 
retrieved but also how it is monetized through advertising. 
Google's algorithms continue to evolve, incorporating AI 
and machine learning to enhance search personalization 
and accuracy. Other notable players include Bing, Yahoo!, 
Baidu, and DuckDuckGo, each offering unique features 
like enhanced privacy or region-specific functionalities to 
cater to diverse user needs. 
 
Aside from general web search engines, specialized search 
engines have also developed to serve specific industries or 
content types, such as academic journals (Google 
Scholar), digital books (Google Books), and specific 
multimedia content (YouTube for videos). 
Crafting efficient Google search strategies can drastically 
enhance the accuracy and speed of your search results. 
Here are 30 tips with examples to help you master Google 
search: 

1. Use Quotation Marks: Search for an exact phrase by 
placing it within quotation marks.  

o Example: "climate change initiatives" 
2. Use a Dash: Exclude words by placing a dash before 

them. 
o Example: jaguar -car 

3. Use a Plus Sign: Ensure inclusion of commonly 
omitted words by adding a plus sign. 

o Example: reviews of Nikon +camera 
4. Use a Wildcard: Known as the asterisk, the wildcard 

can help find missing words in a phrase. 
o Example: "three * mice" 

5. Search Within a Site: Use site: to search within a 
specific website. 

o Example: site:nytimes.com climate change 
6. Search for a Specific File Type: Use filetype: to search 

for specific file types. 
o Example: filetype:pdf renewable energy 

7. Use OR: Search for pages that might use one of several 
words. 

o Example: world cup 2018 OR 2022 
8. Use AND: Ensure that the results contain both terms 

(though typically implied by Google). 
o Example: diet AND nutrition 

9. Search for a Range of Numbers: Use two dots to 
define a range for searching numbers. 

o Example: camera $50..$100 
10. Use define:: Quickly get the definition of a word. 

o Example: define:serendipity 
11. Search News Archives: Use before and after: to 

specify a date range in your search. 
o Example: presidential election after:2016-01-

01 before:2016-12-31 
12. Convert Units: Use Google search to convert 

measurements. 
o Example: 10 pounds to kg 

13. Currency Conversion: Convert between different 
currencies. 

o Example: USD to EUR 
14. Find Related Sites: Use related: to find websites 

similar to one you already know. 
o Example: related:time.com 
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15. Use Google as a Calculator: Type your equation 
directly into the search bar. 

o Example: 20% of 240 
16. Check the Weather: Type "weather" followed by a 

location. 
o Example: weather Austin TX 

17. Track Flights: Type the airline and flight number into 
Google to see flight information. 

o Example: AA 220 
18. Find Local Results: Add the name of your city to find 

local businesses or news. 
o Example: best pizza in Chicago 

19. Search by Location: Use "near me" to find services 
and attractions close by. 

o Example: movie theaters near me 
20. Use Google Images: Drag and drop an image into 

Google Images to find similar images. 
o Example: Use an image of a plant to search for 

care tips. 
21. Check the Time: Find the current time in any city. 

o Example: time in London 
22. Find Songs by Lyrics: Type some of the lyrics you know 

into Google to identify a song. 
o Example: "sweet dreams are made of this" 

lyrics 
23. Use info:: Find information about a website without 

visiting it. 
o Example: info:google.com 

24. Search Specific Social Media: Use @ to search social 
media. 

o Example: @twitter SpaceX 
25. Include Synonyms: Use ~ to include synonyms in your 

search. 
o Example: "healthy ~food" 

26. Search Within Numbers: Find results containing 
numbers in a range. 

o Example: TV 32..50 inches 
27. Search for Exact Words Together: Use AROUND(x) to 

find words within close proximity. 
o Example: "apple" AROUND(5) "pie" 

28. Use Google Shopping: Type in a product, then click on 
'Shopping' to compare prices. 

o Example: 4K HDR TV 
29. Find Job Listings: Search for jobs by typing "jobs near 

me" or specifying the type of job. 
o Example: marketing jobs near me 

30. Public Data: Use Google to access public data such as 
population statistics. 

o Example: population of Canada 2020 
Each of these strategies can be tailored and combined to 
refine your Google searches, helping you find the most 
relevant information efficiently. 
 
Summary 
 
Mastering Google search is an essential skill in the digital 
age, enabling users to efficiently access and leverage 
information. The thirty search strategies outlined in this 
chapter offer various techniques, from using specific 
operators to refine queries to leveraging Google's built-in 
tools for conversions, definitions, and more. By applying 
these methods, users can enhance their search 
proficiency, saving time and increasing productivity. 
Whether for academic research, professional 
development, or personal inquiry, these techniques 
provide a robust foundation for becoming adept at 
navigating the vast resources available on the internet. As 
we increasingly rely on digital information, becoming 
proficient in these search techniques is not just 
beneficial—it is essential for staying informed and 
knowledgeable in an ever-evolving digital landscape. 
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CHAPTER 5: 
INTRODUCTION TO PUBMED: HISTORY AND 

CURRENT USE 
 
Learning Objectives 
At the completion of this chapter, the reader should be able 
to:  
1. Understand the historical development and current 

significance of PubMed as a critical tool for accessing 
biomedical literature. 

2. Learn and apply advanced search techniques to 
efficiently navigate PubMed and retrieve relevant 
biomedical information. 

3. Utilize PubMed's features, such as MeSH terms, filters, 
and field tags, to enhance search accuracy and 
precision for medication-related queries. 

4. Master the use of PubMed's tools and resources to 
support research, clinical decision-making, and 
staying updated with the latest biomedical research. 

 
 
History of PubMed  
 
PubMed, launched in 1996 by the National Center for 
Biotechnology Information (NCBI) at the U.S. National 
Library of Medicine (NLM), is a free search engine 
accessing primarily the MEDLINE database of references 
and abstracts on life sciences and biomedical topics. The 
development of PubMed was part of the NCBI's mandate to 
provide public access to biomedical literature. Over the 
years, PubMed has become an essential resource for 
researchers, clinicians, and students in the biomedical 
and life sciences fields. 
 
Current Use  
 
Today, PubMed provides access to more than 30 million 
citations for biomedical literature from MEDLINE, life 
science journals, and online books. PubMed citations 
often include links to full-text content from PubMed 
Central (PMC) and publisher web sites. It serves as a 
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critical tool for medical professionals worldwide, providing 
the latest research, clinical practice updates, and 
comprehensive reviews. Its importance in the academic 
and medical community continues to grow as new features 
and access capabilities are developed. 
 
PubMed Search Tips and Tricks with Medication-Related 
Examples 
1. Use Specific Keywords: Focus on specific drugs, e.g., 

"metformin". 
2. Boolean Operators: Combine terms, e.g., "diabetes 

AND metformin". 
3. Use Quotes for Exact Phrases: Search "acute 

myocardial infarction" to find specific papers. 
4. Use Filters: Apply article type filters such as "Clinical 

Trial" for recent drug trials. 
5. Wildcard Characters: Search antibio* to find 

antibiotics, antibiosis, etc. 
6. Field Tags: Find works by experts, e.g., Smith J[au] AND 

diabetes[ti]. 
7. Advanced Search: Combine terms for complex 

searches like "asthma"[MeSH Terms] AND 
"children"[All Fields]. 

8. MeSH Terms: Use "Hypertension"[MeSH Terms] for 
standardized indexing terms. 

9. Related Articles Feature: Find articles similar to those 
on specific treatments like insulin. 

10. Use Clinical Queries: Filter for clinical studies on 
medications like "chemotherapy". 

11. LinkOut: Access full-text articles on new drug 
formulations via library access. 

12. Single Citation Matcher: Quickly find a specific drug 
study by citation details. 

13. My NCBI Account: Save searches about specific drug 
interactions. 

14. History Feature: Combine searches to refine drug 
research, like different diabetes medications. 

15. Clipboard: Save key findings on new drug trials 
temporarily. 

16. Use PubMed ID Numbers (PMID): Directly retrieve a 
landmark study using its PMID. 

17. Search by Journal: Look up latest issues of 
pharmacology journals. 

18. Author Search: Track publications by leading 
researchers in pharmacology. 

19. Search by Affiliation: Find studies published by a 
particular pharmaceutical company. 

20. Range Search: Search for medication reviews 
published within the last year. 

21. Language: Filter for studies published in non-English 
languages, such as French or Spanish. 

22. Age and Gender Filters: Find studies on drug effects in 
specific populations like elderly women. 

23. Publication Type: Search for meta-analyses or reviews 
on medications like antidepressants. 

24. Substance Name: Search for specific drugs like 
"Lisinopril". 

25. Grant Number: Locate funded research on 
Alzheimer's medications. 

26. Publisher: Find studies published by specific 
academic publishers. 

27. MeSH Subheadings: Use pharmacokinetics[sh] for in-
depth drug metabolism studies. 

28. Phrase Searches: Use brackets to find studies on 
[acute renal failure]. 

29. Email Alerts: Set alerts for updates on COVID-19 
vaccine research. 

30. Download Citations: Export citations about beta-
blockers for systematic reviews. 

 
Summary 
 
PubMed serves as a cornerstone of medical research, 
offering an extensive range of articles and citations that are 
vital for the medical and scientific community. The 30 
search tips and tricks provided in this chapter are designed 
to help users efficiently navigate the database, enhance 
search accuracy, and stay updated with the latest research 
in their fields. By mastering these search techniques, users 
can leverage PubMed's robust features to support their 
research needs and clinical decisions, making the most of 
this invaluable resource. Through practical medication-
related examples, these tips highlight the versatility and 
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depth of PubMed as an essential tool for medical research 
and practice. 
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CHAPTER 6: 
INTRODUCTION TO MICROMEDEX: HISTORY 

AND CURRENT USE 
 
Learning Objectives 
At the completion of this chapter, the reader should be able 
to: 
1. Understand the historical development and current 

significance of MICROMEDEX as a comprehensive 
clinical decision support system. 

2. Learn and apply advanced search techniques to 
efficiently navigate MICROMEDEX for drug-related 
information and clinical insights. 

3. Utilize MICROMEDEX features such as drug interaction 
checkers, patient education materials, and 
therapeutic class lookups to enhance clinical 
decision-making. 

4. Integrate MICROMEDEX into daily practice to improve 
patient outcomes through informed and accurate 
medical information. 

 
 
History of MICROMEDEX  
 
MICROMEDEX was first introduced in the early 1970s as a 
pioneering resource for drug and acute care information, 
integrating detailed pharmaceutical data with evidence-
based clinical insights. Developed by the Truven Health 
Analytics part of IBM Watson Health, it has grown into a 
primary reference for toxicological data, drug interactions, 
and patient education materials, aiding healthcare 
professionals in making informed decisions. 
 
Current Use  
 
Today, MICROMEDEX is an essential clinical decision 
support system used globally. It combines extensive drug 
data, disease insights, and evidence-based clinical 
information into a comprehensive database. This platform 
is especially valued in acute care settings and is widely 
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used for its authoritative content on drug dosing, 
interactions, and therapeutic guidelines. 
 
MICROMEDEX Search Tips and Tricks with Medication-
Related Examples 
1. Start with a Basic Search: Enter "lisinopril" to retrieve 

a comprehensive profile including dosing, side effects, 
and pharmacokinetics. 

2. Use Advanced Search Options: Select interactions to 
view specific interactions for "clopidogrel". 

3. Check Drug Interactions: Input "warfarin and aspirin" 
in the drug interaction checker to assess bleeding 
risks. 

4. Explore Clinical Checklists: For insulin, checklists 
ensure all therapeutic factors like dosage adjustments 
are considered. 

5. Use Trissel’s 2 Clinical Pharmaceutics Database: For 
compatibility information on drug mixtures like 
"vancomycin and IV solutions". 

6. Poison Index Lookup: Find emergency management 
steps for "ibuprofen overdose". 

7. Consult Neonatal and Pediatric Drug Information: 
Look up "amoxicillin dosing in neonates" for age-
specific guidelines. 

8. Explore Natural Products Database: Check 
interactions and efficacy of "echinacea". 

9. Utilize Patient Education: Provide handouts on 
"atorvastatin" explaining its use and side effects in 
multiple languages. 

10. Drug Identification Tool: Identify pills by entering 
characteristics such as color or shape, like "round 
white pill". 

11. Therapeutic Class Lookup: Find all medications 
classified under "beta-blockers". 

12. Search for Disease-Based Therapeutic Regimens: 
Review treatment protocols for conditions such as 
"type 2 diabetes". 

13. Alternative Medicine Information: Look up 
complementary therapies for "migraine relief". 

14. Comparison Tools: Compare efficacy and side effects 
of "SSRIs versus SNRIs" for depression. 

15. Filter Results by Publication Date: Access the latest 
information on "COVID-19 vaccines". 

16. Dosing Tools: Calculate complex dosages for 
chemotherapy drugs like "methotrexate". 

17. Regulatory Information: Search for the latest FDA 
guidelines affecting "opioid prescriptions". 

18. Access Full-text Journal Articles: Find detailed 
studies linked from drug profiles. 

19. Search by Manufacturer: Investigate specific drugs 
made by "Merck". 

20. Alerts on Drug Warnings and Recalls: Stay informed 
about the latest safety warnings for "Zantac". 

21. Utilize Visual Identification Guides: Useful for 
confirming the identity of pills in emergencies. 

22. Mobile Access: Use MICROMEDEX on the go, 
especially in clinical settings where quick information 
retrieval is crucial. 

23. Search for Off-label Uses: Find information on the 
non-approved uses of "propranolol". 

24. Lookup Pharmacogenomics Information: Explore 
how genetic factors affect responses to "tamoxifen". 

25. Access to Laboratory Interpretations: Learn how lab 
results influence drug therapy for conditions like 
"hyperkalemia". 

26. Investigate Drug Food Interactions: Understand 
dietary precautions for users of "MAO inhibitors". 

27. Use Historical Data: Review the evolution of drug 
therapies for "hypertension". 

28. Educational Webinars and Tutorials: Participate in 
training sessions to master MICROMEDEX features. 

29. Incorporate User Notes and Annotations: Personalize 
drug entries with clinical notes for quick reference. 

30. Set Up Email Alerts: Receive updates on critical 
medications like "insulin" or emerging drug warnings. 
 

Summary 
 
MICROMEDEX stands as an indispensable tool for 
healthcare providers, providing a robust platform that 
supports a wide range of clinical decisions from drug 
dosing to patient education. The 30 search tips and tricks 
detailed in this chapter help users effectively navigate and 
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utilize the database, ensuring high-quality care and 
informed clinical practices. By integrating these strategies, 
healthcare professionals can efficiently access accurate, 
up-to-date medical information, thereby enhancing 
patient outcomes and safety. 
 
References 
• IBM Watson Health. (2021). MICROMEDEX Search 

Techniques and Tools. Truven Health Analytics. 
• American Society of Health-System Pharmacists. 

(2021). Trissel’s 2 Clinical Pharmaceutics Database. 
• U.S. Food and Drug Administration (FDA). (2021). 

Regulatory Information and Drug Safety 
Communications. FDA. 

• Micromedex Solutions. (2021). MICROMEDEX: Drug 
Information and Clinical Decision Support. IBM 
Watson Health. 

• National Library of Medicine. (2021). Laboratory 
Interpretations and Drug Interaction Tools. National 
Institutes of Health. 

• IBM Watson Health. (2021). Natural Products 
Database. Truven Health Analytics. 

CHAPTER 7: 
INTRODUCTION TO CLINICAL 

PHARMACOLOGY ONLINE DATABASE: 
HISTORY AND CURRENT USE 

 
Learning Objectives 
At the completion of this chapter, the reader should be able 
to:  
1. Trace the history and development of the Clinical 

Pharmacology online database. 
2. Learn and apply advanced search techniques for 

efficient navigation of the database. 
3. Retrieve and interpret detailed drug information to 

support medication safety. 
4. Integrate Clinical Pharmacology resources into 

clinical decision-making to improve patient outcomes. 
 
 
History of Clinical Pharmacology  
 
Clinical Pharmacology, powered by Elsevier, is a leading 
online drug reference and clinical decision support tool 
that was initially developed to meet the growing need for 
comprehensive drug information for healthcare 
professionals. Since its inception, Clinical Pharmacology 
has become one of the most trusted and widely used 
databases, known for its accurate and up-to-date drug 
content that supports medication safety and effective 
patient care. 
 
Current Use  
 
Today, Clinical Pharmacology is utilized extensively in 
healthcare settings, including hospitals, pharmacies, and 
educational institutions. It provides detailed drug 
monographs, dynamic interaction checkers, and various 
clinical tools to assist in patient care decisions. This 
database is particularly noted for its detailed 
pharmacokinetic data, drug interaction reports, and 
patient medication management tools, making it 



 
Drug Information Resources Book 

 

23 | P a g e  
 

indispensable for pharmacists, physicians, and nursing 
staff. 
 
Clinical Pharmacology Search Tips and Tricks with 
Medication-Related Examples 
1. Basic Drug Lookup: Start with entering a drug name 

like "gabapentin" to access its full monograph. 
2. Interaction Checker: Enter combinations like 

"simvastatin and grapefruit" to analyze potential 
interactions. 

3. Advanced Search Features: Use the advanced search 
to filter by properties like drug class, indication, or 
contraindications. 

4. Drug Identification Tool: Identify unknown pills by 
inputting physical characteristics such as color or 
shape. 

5. Patient Education Resources: Access easy-to-
understand patient leaflets for medications such as 
"lisinopril". 

6. Dosing Calculators: Use built-in calculators to 
determine correct dosing for drugs requiring complex 
calculations, such as "heparin". 

7. Clinical Suite Tools: Explore tools specifically 
designed for clinical settings, such as IV compatibility 
information for "doxorubicin". 

8. Pregnancy and Lactation Resources: Check safety 
profiles and recommendations for medications like 
"acetaminophen" during pregnancy. 

9. Herbal and Supplement Information: Research 
details on non-prescription treatments such as 
"echinacea". 

10. Formulary Services: Check formulary status of drugs 
to ensure compliance with insurance, such as for "new 
anticoagulants". 

11. Drug Class Overviews: Get comprehensive reviews of 
entire classes, such as "Corticosteroids". 

12. Comparison Tools: Directly compare two or more 
drugs, for instance, "atorvastatin vs. rosuvastatin". 

13. Therapeutic Alternatives: Find alternatives to 
medications with issues like availability or side effects, 
for example, alternatives to "valsartan". 

14. Mobile Access: Use the platform on mobile devices for 
quick information retrieval in clinical environments. 

15. Watch Videos: Educational videos on drug 
mechanisms or administration techniques. 

16. Search by Indication: Locate drugs by their use-case, 
e.g., "antihypertensives". 

17. Adverse Effects: Research detailed side effects for 
medications such as "cyclophosphamide". 

18. Pharmacokinetics Data: Delve into the absorption, 
distribution, metabolism, and excretion details of 
drugs like "metformin". 

19. Toxicology Reports: Access reports on overdose 
management and toxicological data for substances 
like "opiates". 

20. Cultural Competence Information: Find information 
on how ethnicity and culture affect drug response, 
such as in antihypertensive therapy. 

21. Regulatory Information: Stay updated on the latest 
FDA approvals and drug recalls. 

22. Insurance Coverage Information: Determine which 
drugs are typically covered under insurance plans, 
such as biologics for rheumatoid arthritis. 

23. Search by Manufacturer: Look up drugs based on their 
manufacturer, for instance, medications produced by 
"Pfizer". 

24. Patient Monitoring Guidelines: Guidelines on 
monitoring patients under treatment with high-risk 
medications like "warfarin". 

25. Healthcare Provider Education: Access continuing 
education courses and certification programs related 
to pharmacology. 

26. Drug Shortage Information: Get updates on current 
drug shortages and recommendations for alternative 
treatments. 

27. Custom Alerts and Notifications: Set up alerts for 
updates on specific drugs, drug classes, or new 
evidence. 

28. Professional Networking: Use forums and discussion 
boards to connect with other professionals about 
clinical challenges. 

29. Drug News and Updates: Keep abreast of new drug 
discoveries, trial results, and industry news. 
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30. Multilingual Support: Access drug information in 
multiple languages to better serve diverse patient 
populations. 

 
Summary 
 
Clinical Pharmacology provides an exhaustive set of tools 
and resources that enhance drug-related decision-making 
and patient care. The 30 tips provided highlight the diverse 
functionalities of this database, from drug interaction tools 
to educational resources, ensuring that healthcare 
professionals can obtain reliable, relevant, and current 
drug information effectively. By mastering these search 
techniques, users of Clinical Pharmacology can 
significantly improve their workflow and contribute to 
safer, more informed healthcare delivery. 
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CHAPTER 8: 
INTRODUCTION TO ACCESSPHARMACY, 
OVID, AND EBSCOHOST: OVERVIEW AND 

USAGE 
 
Learning Objectives 
At the completion of this chapter, the reader should be able 
to:  
1. Explore the history and current use of 

AccessPharmacy, Ovid, and EBSCOhost as essential 
resources for pharmacy education and medical 
research. 

2. Learn to navigate and utilize AccessPharmacy for 
comprehensive pharmacy education and practical 
application. 

3. Master advanced search techniques on Ovid to access 
and manage extensive medical and scientific 
literature. 

4. Utilize EBSCOhost effectively to access a wide range of 
academic and healthcare-related resources for 
research and practical application. 

 
 
AccessPharmacy  
 
AccessPharmacy from McGraw-Hill Medical is tailored for 
pharmacy education, providing pharmacy students and 
professionals with access to pharmacy and pharmacology 
texts, along with interactive tools like quizzes, case 
studies, and videos. It is designed to facilitate the learning 
and practical application of pharmacy-related topics. 
 
Ovid  
 
Ovid offers a robust platform for medical research, 
providing access to a wealth of medical and scientific 
research articles, books, and database resources. Used 
predominantly by researchers, health professionals, and 
students, Ovid supports comprehensive searches and 
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serves as a gateway to leading medical and health science 
literature. 
 
EBSCOhost  
 
EBSCOhost serves a broad range of users from academic 
institutions to libraries and healthcare institutions, offering 
a versatile online research platform with databases 
covering various subjects including medical and scientific 
disciplines. It provides full-text articles, journals, books, 
and other valuable resources for academic research and 
practical application. 
 
Search Tips and Tricks Across Three Platforms with 
Examples 
 
AccessPharmacy 
1. Basic Drug Search: Enter a drug name like 

"amlodipine" to access comprehensive drug profiles. 
2. Interactive Tools: Utilize study aids such as flashcards 

and quizzes for "pharmacology" revision. 
3. Video Tutorials: Watch procedure videos on topics like 

"blood pressure measurement." 
4. Therapy Cases: Study integrated case studies to 

understand clinical decision-making in "diabetes 
management." 

5. Textbook Access: Read chapters from key pharmacy 
texts directly online for detailed studies. 

6. Quick Reference: Use the quick reference for 
guidelines on conditions such as "hypertension." 

7. Dosing Tools: Calculate proper dosages using built-in 
tools for medications like "insulin." 

8. Mobile Access: Utilize AccessPharmacy on mobile for 
on-the-go learning and reference. 

9. Curriculum Mapping: Align resources with pharmacy 
school curricula for courses on "clinical 
pharmacology." 

10. Research Articles: Access the latest research articles 
related to pharmacy practice and education. 

 

Ovid 
1. Advanced Search: Use advanced search features to 

delve into complex topics such as "neurology." 
2. Journal Access: Browse and read full-text journals 

available in fields like "pediatrics." 
3. Database Selection: Select specific databases like 

MEDLINE for targeted searches. 
4. Save Searches: Create personal accounts to save 

search strategies or results. 
5. Citation Tools: Export citations directly to reference 

management software like EndNote. 
6. Multimedia Resources: Access videos and images to 

enhance understanding of surgical procedures. 
7. Email Alerts: Set up alerts for new publications in 

specific research areas like "cardiology." 
8. Language Filters: Filter search results by language for 

accessibility. 
9. Linked Data: Explore linked data options for extended 

research opportunities. 
10. Personalized Workspace: Customize your workspace 

for efficient research management. 
 
EBSCOhost 
1. Basic and Advanced Searching: Perform both basic 

and detailed searches on topics such as "oncology 
treatments." 

2. Full-text Access: Gain access to a vast range of full-
text articles and books. 

3. Subject Thesaurus: Use the thesaurus feature to find 
related terms for more comprehensive research. 

4. PDF Downloads: Download articles in PDF format for 
offline reading. 

5. Search History: Review and revisit previous searches 
to build upon earlier research. 

6. Publication Finder: Locate specific publications like 
"The Lancet" directly. 

7. My EBSCOhost Folder: Create a personal folder to 
organize and store important documents. 

8. Mobile App: Use the EBSCOhost app for accessing 
resources anytime, anywhere. 

9. Interlibrary Loan (ILL): Request resources through ILL 
if not immediately available. 
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10. Peer-reviewed Filters: Ensure the credibility of 
sources by filtering for peer-reviewed content. 

 
Summary 
 
AccessPharmacy, Ovid, and EBSCOhost each offer unique 
tools and resources that cater to the diverse needs of their 
users—from pharmacy students and professionals using 
AccessPharmacy, to researchers and healthcare 
practitioners utilizing Ovid and EBSCOhost for in-depth 
medical literature and research articles. By employing the 
search tips and tricks outlined for each platform, users can 
significantly enhance their research efficiency, ensuring 
access to vital academic and clinical information. These 
strategies facilitate precise and effective information 
retrieval, which is crucial for academic success, 
professional development, and informed clinical practice. 
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CHAPTER 9: 
INTRODUCTION TO SYSTEMATIC SEARCH 

 
Learning Objectives 
After the completion of this chapter, the reader should be 
able to:  
1. Understand the importance and methods of 

systematic search strategies for addressing complex 
drug-related queries in clinical settings. 

2. Identify and utilize key resources for managing adverse 
drug reactions, drug compatibility, and disease state 
management. 

3. Develop proficiency in using specialized databases 
and tools for drug interaction checks, pediatric dosing, 
and herbal product safety. 

4. Apply systematic search techniques to provide 
accurate and informed patient care, enhancing 
medication safety and efficacy. 

 
 
In the realm of healthcare, accurate information on 
medication management, particularly concerning adverse 
drug reactions (ADRs) and drug compatibility, is crucial. 
This chapter outlines systematic search strategies used to 
address complex drug-related queries in clinical settings. 
By employing targeted search techniques and utilizing a 
range of dedicated resources, healthcare professionals 
can effectively address concerns and provide safe and 
informed patient care. 
 
Case #1: Adverse Drug Reactions A nurse practitioner 
consults you regarding a patient experiencing a "fuzzy" 
sensation in her hands and is concerned it may be related 
to her medications, which include metronidazole, 
omeprazole, and clarithromycin. 
 
Search Strategies and Core References 
 
Recommended Approach: 
1. Review General Core References: Essential 

resources like Facts & Comparisons (FC), Physician's 
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Desk Reference (PDR), Clinical Pharmacology, and 
Micromedex, all provide comprehensive data on the 
adverse effects of medications. 

2. FDA Resources and MedWatch Program: Initiated in 
1993, this program facilitates the voluntary reporting 
of adverse effects by healthcare professionals and 
utilizes data mining to identify events. It's crucial for 
updates on drug safety and mandates from the FDA 
regarding black box warnings or the need for a Risk 
Evaluation & Management Strategy (REMS) [FDA 
MedWatch]. 

3. Meyler’s Side Effects of Drugs: Offers detailed 
discussions on adverse drug reactions, although it is 
not exhaustive. The reference is updated every four 
years. 

4. Reactions Weekly: A subscription-based service 
providing weekly updates from various sources, 
including journals and regulatory agencies, on drug 
safety issues [Reactions Weekly]. 

5. Institute for Safe Medication Practices (ISMP): 
Reports on high-alert medications and common 
medication errors [ISMP]. 

6. Clin-Alert: Provides summaries of adverse drug 
reactions and market withdrawals globally. 

 
Case #2: Drug Compatibility/ Stability/Compounding A 
concern is raised about the cloudiness in a bag when 
mixing nitroprusside and amiodarone. 
 
Recommended Resources: 
1. Handbook on Injectable Drugs by Trissel’s: 

Recognized for its detailed information on the 
compatibility and stability of injectable drugs, 
published by ASHP. 

2. The King Guide to Parenteral Admixtures: Offers 
comprehensive data on over 500 IV drugs regarding 
their stability and compatibility. 

3. PROFESSIONAL COMPOUNDING CENTERS OF 
AMERICA (PCCA): Provides not only compounding 
chemicals but also equipment, training, and free 
recipes for pharmacy compounding [PCCA]. 

 

Case #3: Disease State Management Inquiry about the 
latest guidelines for the management of ADHD in children 
in the US. 
 
Essential References: 
1. Pharmacy and Medical Textbooks: Such as Koda-

Kimble’s Applied Therapeutics and Dipiro’s 
Pharmacotherapy, which are staples in pharmacy 
education and provide extensive management 
strategies. 

2. AccessPharmacy: An online resource that provides 
access to a multitude of pharmaceutical texts and 
articles, useful for both students and professionals 
[AccessPharmacy]. 

 
Case #4: Drug Interaction A patient inquires if it's safe to 
take both Vicodine and Alprazolam (Xanax®) 
concomitantly. 
 
Recommended Resources: 
1. Hansten and Horn’s Drug Interactions, Analysis and 

Management: Focuses on major and life-threatening 
interactions. Although not all-inclusive, it provides 
critical interaction information that could be essential 
for managing patient care. 

2. Core General References: Databases like Clinical 
Pharmacology (by ClinicalKey) and Micromedex 
provide robust drug interaction tools, suitable for 
checking interactions involving multiple drugs. 

3. Computerized Drug Interaction Screening Systems: 
Utilized by retail pharmacies such as CVS and 
Safeway, these systems, including Medicom Micro 
Plus and Drug Therapy Screening Systems (DTSS), help 
in real-time interaction checking. 

 
Case #5: Foreign & International Drugs You receive a 
request from a foreign embassy to find the U.S. equivalent 
of Daonil®. 
 
Key Resources: 
1. Martindale: The Extra Pharmacopoeia: Offers 

comprehensive drug information for over 40 countries 

https://www.reactionsweekly.com/
https://www.ismp.org/
https://www.pccarx.com/
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and includes contact details for over 15,000 
manufacturers. This resource is essential for 
identifying international drug equivalents [Martindale]. 

2. Index Nominum: Provides a dictionary of international 
drug names and information, covering more than 170 
countries. It's less descriptive but valuable for quick 
reference. 

3. WHO List of Essential Medicines: Lists drugs 
considered essential worldwide, updated periodically 
by the World Health Organization [WHO Essential 
Medicines]. 

 
Case #6: Herbal Product Safety An herbalist seeks 
literature to determine if "Liver Doctor" is safe for human 
use. 
 
Suggested Resources: 
1. German Commission E Monographs: Provides 

evaluated information on the safety and efficacy of 
over 380 herbs and herbal combinations. These are 
available in English and published by the American 
Botanical Council. 

2. NIH Herbal Site: Hosted by multiple U.S. government 
agencies, this site reviews academic articles related to 
dietary supplements, offering an authoritative 
resource on herbal product safety [NIH Office of 
Dietary Supplements]. 

3. Review of Natural Products by Facts & Comparisons: 
Another reliable source for detailed information on 
herbal medicines and supplements. 

 
Case #7: Pediatric Dosing A pharmacist from CVS 
Pharmacy needs assistance in preparing liquid sucralfate 
for a child. 
 
Vital References: 
1. The Harriet Lane Handbook: Published by Johns 

Hopkins Hospital, this resource is designed by 
residents for residents, covering comprehensive 
pediatric drug dosing and management strategies. 

2. Nelson Textbook of Pediatrics: Offers detailed 
medical information pertinent to pediatric conditions 
and treatments, including medication dosages. 

3. Current Diagnosis & Treatment: Available through 
Access Pharmacy, this provides up-to-date treatment 
guidelines and drug dosing in pediatric patients 
[Access Pharmacy]. 

 
Case #8: Pregnancy & Lactation An Obstetrician asks if 
amitriptyline is safe to use during pregnancy. 
 
Essential Resources: 
1. Drugs in Pregnancy and Lactation (Briggs): This 

resource offers an A-Z listing of over 1,200 drugs, 
summarizing known and possible effects on the fetus 
and the passage of drugs into human breast milk. 

2. Drugs and Lactation Database (LactMed): Part of the 
National Library of Medicine, LactMed provides 
information on drugs and lactation, helping healthcare 
providers discuss medication use during 
breastfeeding with their patients [LactMed]. 

3. TERIS (Teratogen Information System): Provides risk 
assessments for teratogenic effects of drugs exposed 
during pregnancy, helping clinicians make informed 
decisions about drug safety. 

 
Case #9: Toxicology & Poison Information The American 
Association of Poison Control Centers receives a call 
regarding potential poisoning from household detergents. 
 
Key Resources: 
1. American Association of Poison Control Centers 

(AAPCC): Offers comprehensive information on the 
management of poisoning and exposure to toxic 
substances. It serves as a critical resource for 
immediate clinical decision-making in cases of toxic 
exposure [AAPCC]. 

2. ToxNet (Toxicology Data Network): Previously hosted 
by the National Library of Medicine, this was a prime 
resource for toxicology data. Although ToxNet has been 
retired, much of its information is now integrated into 
other NLM resources like PubMed and Bookshelf. 

https://www.medicinescomplete.com/
https://www.who.int/groups/expert-committee-on-selection-and-use-of-essential-medicines
https://www.who.int/groups/expert-committee-on-selection-and-use-of-essential-medicines
https://ods.od.nih.gov/
https://ods.od.nih.gov/
https://www.ncbi.nlm.nih.gov/books/NBK501922/
https://www.aapcc.org/
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Case #10: Consumer Drug Information A patient asks for 
a reliable website for information regarding his prostate 
cancer medications. 
 
Recommended Resources: 
1. MedlinePlus: Hosted by the National Library of 

Medicine, MedlinePlus offers comprehensive 
information on medications, including easy-to-
understand information on drug uses, side effects, and 
interactions, making it an ideal resource for patients 
[MedlinePlus]. 

2. USP-DI Volume II: Advice for the Patient: Provides 
drug information in lay language, offering patients 
detailed guidance on how to safely use medications. 

3. Consumer websites like MayoClinic, RxList, and 
WebMD: These provide detailed drug information that 
is accessible to the general public, offering both depth 
and breadth in drug education for patients. 

 
Case #11: Herbal Product An inquiry is made about the 
safety and efficacy of the herbal product "Liver Doctor." 
Useful Resources: 
1. German Commission E Monographs: Recognized 

worldwide, these monographs provide evaluated 
information on the safety and efficacy of herbs, serving 
as a vital resource for herbalists and healthcare 
providers. 

2. NIH Office of Dietary Supplements: This site offers 
scientifically-based information on dietary 
supplements, including herbals, helping consumers 
make informed decisions [NIH ODS]. 

3. Review of Natural Products: Part of the Facts & 
Comparisons suite, this resource delivers detailed 
information on natural products, including clinical 
data on efficacy and safety. 

 
Case #12: Pediatric Dosing A pharmacist seeks to prepare 
a liquid formulation of sucralfate for pediatric use.

Vital References: 
1. The Harriet Lane Handbook: This handbook, used by 

pediatric residents, provides comprehensive drug 
dosing guidelines and treatment recommendations for 
pediatric patients, ensuring safe and effective 
medication use [The Harriet Lane Handbook]. 

2. Nelson Textbook of Pediatrics: An authoritative 
resource offering detailed insights into pediatric 
conditions, including drug dosages and administration 
methods tailored for children [Nelson Textbook of 
Pediatrics]. 

3. Current Diagnosis & Treatment: Available for free via 
Access Medicine, this resource provides updated 
treatment guidelines and drug dosing information 
specific to pediatric cases, assisting healthcare 
providers in making informed clinical decisions 
[Access Medicine]. 

 
Case #13: Consumer Drug Information A patient inquires 
about a reliable source for information on medications 
related to prostate cancer. 
 
Trusted Resources: 
1. MedlinePlus: This NIH resource provides reliable, 

accessible, and up-to-date information about 
medications, offering details about uses, side effects, 
and interactions, making it an invaluable tool for 
patient education [MedlinePlus]. 

2. USP-DI Volume II: Advice for the Patient: Offers 
comprehensive information on medications tailored 
for consumer understanding, ensuring patients are 
well-informed about their treatments. 

3. Other consumer resources: Websites like Mayo 
Clinic, Medscape, and Drugs.com offer extensive drug 
information that is easy to understand and widely 
trusted by the general public, providing valuable 
support for patients seeking to learn more about their 
medications. 

 
Case #14: Pregnancy & Lactation An obstetrician inquires 
about the safety of using amitriptyline during pregnancy. 
 

https://medlineplus.gov/
https://ods.od.nih.gov/
https://medlineplus.gov/
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Specialized References: 
1. Drugs in Pregnancy and Lactation (Briggs): This is a 

detailed resource listing the effects of over 1,200 drugs 
on pregnancy and lactation, providing critical 
information to ensure the safety of both mother and 
child [Briggs' Drugs in Pregnancy and Lactation]. 

2. TERIS (Teratogen Information System): Provides risk 
assessments for drugs exposed during pregnancy, 
aiding healthcare providers in evaluating potential 
risks to the fetus [TERIS]. 

3. LactMed Database: A part of the National Library of 
Medicine, LactMed is specifically focused on drugs 
and other chemicals to which breastfeeding mothers 
may be exposed. It offers detailed information on the 
levels of these substances in breast milk and infant 
blood, and the possible adverse effects in the nursing 
infant [LactMed]. 

 
Case 15: Toxicology & Poison Information If a healthcare 
professional or patient calls regarding potential poisoning 
or exposure to toxic substances, specific resources are 
dedicated to providing critical and timely information. 
 
Key Resources: 
1. American Association of Poison Control Centers 

(AAPCC): Provides crucial, real-time advice for 
handling poisoning emergencies. Professionals and 
the public can contact regional poison control centers 
for guidance and support [AAPCC]. 

2. ToxNet (Toxicology Data Network): Previously hosted 
by the National Library of Medicine, ToxNet was a go-to 
resource for toxicology data. Although ToxNet services 
have been integrated into other NLM products like 
PubMed, the historical data can still be accessed for 
toxicological reference. 

 
Case 16: Herbal and Alternative Medicine When inquiries 
about the efficacy and safety of herbal products arise, 
healthcare providers can refer to the following: 
 
 
 

Essential Resources: 
1. German Commission E Monographs: These provide 

evaluated information on the safety and efficacy of 
over 300 herbs. The monographs are a vital resource 
for anyone using or prescribing herbal treatments. 

2. NIH Office of Dietary Supplements: Offers scientific 
information on various dietary supplements, including 
herbals. This helps in providing evidence-based 
guidance regarding the use of supplements [NIH 
Office of Dietary Supplements]. 

3. Natural Medicines Comprehensive Database: 
Provides unbiased, evidence-based information on 
herbal supplements, their therapeutic benefits, and 
potential risks. 

 
Case 17: International Drug Resources and 
Identification When dealing with international 
medications or identifying unknown drugs, specific 
databases and resources are particularly useful: 
 
International Drug Resources: 
1. Martindale: The Complete Drug Reference: Provides 

detailed information on drugs available internationally, 
making it an essential resource for identifying foreign 
medications and their local equivalents [Martindale]. 

2. Index Nominum: Offers a global compilation of drugs, 
providing brand names, active ingredients, and 
manufacturer information across different 
countries.Drug Identification Tools: 

1. Pill Identifier Tools on Drugs.com: Allows users to 
input physical characteristics of a pill (color, shape, 
imprint) to identify it. This is crucial for verifying 
medication and ensuring patient safety [Drugs.com Pill 
Identifier]. 

2. FDA's Pill Identification Database: Maintained by the 
FDA, this database helps in the identification of 
medications based on their physical characteristics 
and markings. 

 

https://www.ncbi.nlm.nih.gov/books/NBK501922/
https://www.aapcc.org/
https://ods.od.nih.gov/
https://ods.od.nih.gov/
https://www.medicinescomplete.com/
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Summary: 
 
This comprehensive guide to systematic searches across 
various cases shows the importance of accessing and 
utilizing specialized resources tailored to specific medical 
and pharmaceutical queries. By leveraging these 
resources, healthcare professionals can ensure that their 
responses are informed, accurate, and aligned with the 
latest standards of medical care. These tools and 
databases are essential for addressing drug interactions, 
toxicological emergencies, patient education on drug use, 
and much more, ultimately enhancing patient outcomes 
and supporting effective healthcare delivery. 
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CHAPTER 10: 
DRUG CONSULT WRITING GUIDELINE 

 
Learning Objectives 
After the completion of this chapter, the reader should be 
able to:  
1. Introduce and explain the structured approach 

required for writing a comprehensive drug consult for a 
specific patient case. 

2. Detail the process of summarizing disease state 
information, including epidemiology, current 
treatments, and limitations. 

3. Describe how to present evidence and clinical studies 
supporting the off-label use of a drug in a specific 
disease state. 

4. Provide guidance on formulating evidence-based 
recommendations, including monitoring and 
management strategies for potential side effects. 

 
 
Writing a drug consult based on a patient case study 
involves a structured approach to ensure clarity and 
comprehensiveness in addressing the clinical question, 
especially when involving the use of a non-approved drug 
for a specific disease state. Here’s a step-by-step guide on 
how to craft this document: 
 
Step 1: Introduction to the Disease State 
Begin your consult with a brief introduction to the disease 
state in question. This should include: 
• Definition and background of the disease. 
• Epidemiology and significance of the condition. 
• Current standard treatments and their limitations. 
 
Example:  
Acute myeloid leukemia (AML) is a fast-progressing form of 
blood and bone marrow cancer most common in older 
adults. Standard treatments include chemotherapy, 
targeted therapy, and stem cell transplantation. However, 
certain patients may not respond well to standard 
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protocols, highlighting the need for alternative therapeutic 
options. 
 
Step 2: General Use of the Drug 
 
Introduce the drug in question by describing: 
• The drug’s general indications and FDA-approved 

uses. 
• Mechanism of action and pharmacokinetics. 
• Common side effects and contraindications. 
 
Example: Thalidomide, initially used as a sedative and 
infamous for its teratogenic effects, is now FDA-approved 
for the treatment of multiple myeloma and certain 
complications of leprosy. Its anti-inflammatory and 
immunomodulatory properties make it a candidate for off-
label uses. 
 
Step 3: Drug Use in the Specific Disease State 

Discuss the rationale and existing evidence for the use 
of the drug in the specific disease state: 
• Summarize the biological rationale for using the drug 

for this disease. 
• Include at least two clinical studies: 

1. Describe the study design, sample size, and study 
duration. 

2. Highlight key findings and statistical significance. 
3. Discuss the implications of these studies for 

clinical practice. 
 
Example: In the context of AML, thalidomide has been 
evaluated for its potential to inhibit angiogenesis and 
modulate the immune response. A phase II clinical trial by 
Smith et al. (2020) on 50 patients demonstrated that 
thalidomide, combined with standard chemotherapy, 
improved remission rates by 30% compared to 
chemotherapy alone (p<0.05). Another study by Lee et al. 
(2021) confirmed these findings in a larger cohort and 
reported improved survival rates over a two-year follow-up 
period. 
 

Step 4: Summary 
 
Summarize the key points discussed: 
• Reiterate the potential of the drug in the disease state 

based on the studies reviewed. 
• Discuss any discrepancies or limitations in the current 

evidence. 
 
Example: Thalidomide shows promise in improving 
treatment outcomes in AML when used in combination 
with chemotherapy, as demonstrated by recent studies. 
However, variations in patient response and potential 
adverse effects call for careful patient selection and 
monitoring. 
 
Step 5: Recommendation 
 
Based on the evidence and current treatment guidelines, 
provide a recommendation: 
• Suggest possible inclusion of the drug in the treatment 

regimen. 
• Recommend further research or larger clinical trials if 

evidence is inconclusive. 
• Include monitoring and management strategies for 

potential side effects. 
 
Example: Given the encouraging results from recent trials, 
thalidomide can be considered as an adjunct therapy in 
AML patients who are not responding to standard 
treatment protocols. It is recommended to initiate 
treatment under strict monitoring for neuropathy and 
teratogenic effects. Further large-scale studies are 
necessary to establish long-term efficacy and safety. 
 
Step 6: References 
 
Include all the references from the clinical studies and any 
other sources cited in the consult to uphold credibility and 
allow for further reading. 
 
This structure ensures that the drug consult is thorough, 
evidence-based, and provides clear guidance to the 
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consulting healthcare professional, with a strong 
emphasis on patient safety and the scientific rationale 
behind therapeutic choices. 
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CHAPTER 11: 
RESEARCH PAPER WRITING INSTRUCTION 

IN DRUG INFORMATION 
 
Learning Objectives 
After completion of this chapter, the reader should be able:  
1. Outline the structured process of developing a survey 

for research, including defining objectives, designing 
questions, and ensuring validity and reliability. 

2. Detail the methods for administering surveys, 
including choosing administration methods, sampling 
techniques, and maximizing response rates. 

3. Describe the steps involved in analyzing survey results, 
from data cleaning to conducting descriptive and 
inferential statistical analyses. 

4. Provide a comprehensive guide on writing a research 
paper based on survey results, covering sections such 
as introduction, methodology, results, discussion, and 
conclusion. 

 
 
Writing a detailed review of survey development, 
administration, result analysis, and writing a research 
paper based on survey results involves several key stages. 
Each stage requires careful planning and execution to 
ensure the reliability and validity of the findings. Here’s a 
step-by-step guide: 
 
1. Survey Development 
Define Objectives: 
 
Start by clearly defining the objectives of the survey. What 
are the research questions or hypotheses you aim to 
address? This will guide the entire process, from question 
formulation to data analysis. 
 
Design the Survey: 
• Questionnaire Design: Create questions that are 

clear, unbiased, and relevant to the research 
objectives. Include a mix of closed ended (e.g., 
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multiple choice, Likert scale) and open-ended 
questions if qualitative data is also desired. 

• Validity and Reliability: Ensure the survey measures 
what it is intended to measure (validity) and produces 
consistent results under consistent conditions 
(reliability). Pilot testing the survey on a small subset 
of the target population can help refine questions and 
structure. 

• Ethical Considerations: Obtain necessary ethical 
approvals if required, especially if collecting sensitive 
information. Ensure the privacy and confidentiality of 
respondents. 

 
2. Survey Administration 
Choose the Method: 
 
Decide on how the survey will be administered, 
considering factors like target population, budget, and 
required timeframe. Common methods include online 
surveys, telephone interviews, mail surveys, and face-to-
face interviews. 
 
Sampling: 
 
Determine the sampling method (random, stratified, 
cluster) to ensure that the sample represents the target 
population. Define the sample size needed for statistical 
significance. 
 
Distribute the Survey: 
 
Execute the distribution plan, whether it involves sending 
out emails, making phone calls, or posting on social media. 
Consider follow-ups and reminders to maximize response 
rates. 
 
3. Result Analysis 
 
Data Cleaning: 
 

Before analysis, clean the data to remove or correct 
erroneous, incomplete, or outlier responses. This process 
ensures the accuracy of your analysis. 
 
Statistical Analysis: 
• Descriptive Statistics: Start with descriptive statistics 

(mean, median, mode, standard deviation) to get an 
overview of the data. 

• Inferential Statistics: Use inferential statistics to 
make conclusions about the population based on the 
sample data. Techniques might include regression 
analysis, hypothesis testing, or ANOVA, depending on 
the research questions. 

 
Interpret Results: 
 
Interpret the results in the context of your research 
objectives. Consider the implications of your findings in 
relation to existing literature and theories. 
 
4. Writing a Research Paper 
Introduction: 
 
Outline the background of the research, the problem 
statement, and the objectives of your study. This section 
sets the stage for your readers. 
 
Methodology: 
 
Describe in detail how the survey was developed, 
administered, and how data was analyzed. Include 
information on the sampling method and response rate to 
lend credibility to your study. 
 
Results: 
 
Present the findings from your survey. Use tables, figures, 
and charts to help illustrate the data clearly and effectively. 
Discuss statistical significance where applicable. 
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Discussion: 
 
Interpret the results, discussing how they address the 
research questions or hypotheses. Compare your findings 
with previous studies and discuss any differences or 
unexpected outcomes. Address the limitations of your 
study and the implications of your findings for future 
research and practice. 
 
Conclusion: 
 
Summarize the main findings and their implications. Make 
recommendations based on the research outcomes. 
 
References: 
 
List all the sources cited in your paper following the 
appropriate academic style (APA, MLA, Chicago, etc.). 
 
Appendices: 
 
Include the survey instrument, consent forms, and any 
other supplementary material that adds value to your 
research but is too bulky to fit into the main body of the 
paper. 
 
Writing a research paper based on survey results is a 
rigorous process that requires attention to detail 
throughout each phase. Ensuring the integrity of each 
step—from survey development through to publication—is 
crucial for the research to be considered reliable and to 
have a meaningful impact in the field. 
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CHAPTER 12: 
THE USE OF ARTIFICIAL INTELLIGENCE IN 

DRUG INFORMATION SERVICES 
 
Learning Objectives 
After completion of this chapter, the readers should be 
able to:  
1. Explain the integration of Artificial Intelligence (AI) in 

drug information services, highlighting practical 
applications such as drug safety monitoring, 
personalized patient care, and workflow optimization. 

2. Discuss the challenges associated with AI integration, 
including potential impacts on critical thinking, human 
judgment, academic integrity, and data privacy. 

3. Provide recommendations for incorporating AI into 
drug information courses, focusing on proper usage, 
ethical considerations, and the balance between AI 
assistance and human judgment. 

4. Detail effective search techniques for using AI tools 
like ChatGPT in drug information, emphasizing 
structured queries, precise medical terminology, and 
patient-specific considerations to enhance the 
relevance and accuracy of information retrieved. 

 
 
Introduction 
 
Artificial Intelligence (AI) is transforming various sectors, 
including healthcare and specifically drug information 
services. AI's application in this field enhances drug safety 
monitoring, personalizes patient care, and streamlines the 
workflow for healthcare professionals. This chapter 
explores the integration of AI within drug information 
courses, emphasizing practical applications, challenges, 
and methodologies for its effective use. 
 
Integration of AI in Drug Information Services 
Examples and Patient Case Studies 
 

Case Study: Schizophrenia Treatment Analysis 
 
Anita Gonzalez, a 32-year-old woman diagnosed with 
schizophrenia, experiences complex delusions and 
agitation. Her treatment regimen includes second-
generation antipsychotics (SGAs), such as Aripiprazole 
and Clozapine. AI tools, specifically AI-enhanced 
databases like IBM Watson Health, are used to analyze the 
efficacy and safety profiles of these drugs, providing real-
time data comparisons and predictive outcomes for 
Anita’s treatment plan. 
 
Challenges in AI Integration 
• Reduced Development of Critical Thinking: AI may 

discourage innovation and critical thinking among 
students. 

• Limited Human Element: The personal reflection or 
creative aspects that require human judgment might 
diminish. 

• Early Assistance for Students: AI tools may not 
adequately identify students struggling with content 
comprehension early in the course. 

• Academic Dishonesty: There's a risk of students 
misusing AI to plagiarize or automatically generate 
assignments. 

• Confidentiality and Data Privacy: Ensuring that AI 
does not breach confidentiality or misuse personal 
data. 

 
Positive Implications and Recommendations for AI Use 
Despite the challenges, AI offers substantial benefits: 
• Efficiency and Accuracy in Drug Analysis: AI can 

quickly process vast amounts of data to identify 
potential drug interactions and side effects. 

• Customized Patient Counseling: AI-driven tools can 
help simulate and plan patient interactions, providing 
students with virtual counseling practice. 

 
Recommendations for Course Enhancement 
• Proper Use of AI: Teach techniques for the proper use 

of AI, ensuring students understand how to integrate AI 
insights effectively. 
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• Editorial Decision-Making: AI should be used to aid 
decision-making but not replace human judgment. 

• Ownership and Authorship: Students should be 
taught to own their documents, critically evaluating AI-
generated content and making necessary edits. 

• Ethical Considerations: Highlight the importance of 
ethical considerations, especially concerning 
academic integrity and data privacy. 

 
AI Tools in Drug Information 
 
Generative AI Tools: 
• ChatGPT and Google Bard: Used for generating text-

based outputs that can assist in creating patient 
information leaflets or drug information summaries. 

• Microsoft Office Copilot: Integrates AI into tools like 
Word and PowerPoint, aiding in the creation of 
presentations and documents based on the latest drug 
data. 

 
Case Study Implementation 
 
Utilizing AI for Drug Safety Monitoring AI's role in 
monitoring drug safety could be exemplified by developing 
a system that alerts when a drug’s adverse effect profile 
changes based on real-time patient data inputs and global 
drug safety updates. 
 
Search tips and tricks. 
 
To effectively use ChatGPT for medication-related 
inquiries, enhancing the search structure can significantly 
improve the accuracy and relevance of the information 
retrieved. Below are expanded guidelines that incorporate 
who you are as the searcher, how to define and determine 
outcome formats, and additional search tips to ensure 
comprehensive and precise responses. 
 

Expanded Structure for Drug Information Searches 
Using ChatGPT 
 
1. Introduce Your Role and Objective 

Before you begin your search, clarify your role and 
what you aim to achieve with the information. This helps 
set the context for your queries, especially if you need 
detailed professional-level information or simplified 
explanations for patient education. 
• Example: "As a pharmacist, I need detailed drug 

interaction profiles for prescribing purposes." 
 
2. Determine Outcome Formats 

Specify the format in which you'd prefer to receive 
information. Whether you need quick facts, detailed 
reports, comparative tables, or graphical representations 
can dictate how you frame your questions. 
• Example: "Provide a comparison table for the efficacy 

and side effects of metformin versus glyburide in type 
2 diabetes management." 

 
3. Explicit Search Intent 

Be explicit about your search intent to avoid 
ambiguous or generic answers. Clearly state whether 
you're looking for clinical data, patient counseling tips, 
pharmacokinetic information, etc. 
• Example: "I am looking for clinical trial results related 

to the use of lisinopril in hypertensive patients with 
renal impairment." 

 
4. Use Precise Medical Terminology 

Utilize precise medical and pharmacological 
terminology to enhance the specificity and relevance of 
the information retrieved. 
• Example: "Explain the mechanism of action of ACE 

inhibitors in the management of heart failure." 
 
5. Incorporate Logical Operators and Phrasing 

Use logical operators and structured phrasing to refine 
your search. This approach narrows down the results to the 
most relevant information. 
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• Example: “Show latest data ON 'clopidogrel' AND 
'aspirin' IN post-myocardial infarction patients NOT 
involving 'warfarin'.” 

 
6. Request Case Studies or Real-World Examples 
 
Asking for case studies or real-world applications of drug 
usage can provide deeper insights and practical 
perspectives. 
• Example: “Describe a case study where clozapine was 

used in treatment-resistant schizophrenia.” 
 
7. Clarify Patient-Specific Factors 
 
Mention specific patient factors that might affect 
medication usage, such as age, pregnancy, comorbidities, 
or specific contraindications. 
• Example: "What are the considerations for using 

statins in patients with a history of liver disease?" 
 
8. Ask for Source Recommendations 
 
For deeper research, ask ChatGPT to recommend 
authoritative sources or databases where you can find 
additional detailed information. 
• Example: "Recommend sources for the latest 

research on pediatric dosing guidelines for 
antibiotics." 

 
9. Inquire About Updates and Guidelines 
 
Regularly inquire about the latest updates or changes in 
treatment guidelines to ensure the information is current. 
• Example: "What are the newest hypertension 

treatment guidelines released by the American Heart 
Association in 2023?" 

 
10. Explore AI's Analytical Capabilities 
 
Leverage AI's ability to analyze and summarize large 
volumes of data. This is particularly useful for reviews of 
literature or meta-analysis insights. 

• Example: “Analyze recent meta-analyses on the 
effectiveness of new migraine prophylactic drugs.” 

 
By structuring your search queries in this way, you ensure 
that the AI understands your needs and context, which 
leads to more accurate and useful responses. This 
structured approach not only streamlines your workflow 
but also enhances your ability to provide informed 
healthcare decisions and patient counseling based on up-
to-date and comprehensive drug information. 
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CHAPTER 13: 

DRUGS IN PREGNANCY AND 
UNDERSTANDING DRUG-INDUCED 

DEFECTS 
 
Learning Objectives 
After completion of this chapter, the readers should be 
able to:  
1. Understand the mechanisms by which medications 

can induce congenital anomalies during pregnancy, 
focusing on common drug-induced defects such as 
Neural Tube Defects (NTDs), cardiovascular defects, 
and orofacial clefts. 

2. Provide detailed management strategies for common 
illnesses during pregnancy, including gestational 
diabetes, hypertension, and infections, emphasizing 
the safe use of medications and potential teratogenic 
risks. 

3. Outline the safety considerations for drug use during 
lactation, including risk assessment and monitoring to 
ensure minimal adverse effects on nursing infants. 

4. Utilize core resources for drug information in 
pregnancy and lactation, such as LactMed, 
Micromedex, and Briggs' Drugs in Pregnancy and 
Lactation, to make informed decisions and provide 
comprehensive care to pregnant and breastfeeding 
women. 

 
 
Introduction 
 
During pregnancy, medication management is critical due 
to the potential teratogenic effects of certain drugs. 
Understanding the mechanisms by which medications can 
induce congenital anomalies is crucial for healthcare 
providers, especially pharmacists, who play a key role in 
managing drug therapy during pregnancy. This detailed 
overview provides insights into common drug-induced 
defects, their preventive measures, and management 
strategies based on current research and guidelines. 

Neural Tube Defects (NTDs) 
 
Overview and Pathophysiology: Neural Tube Defects 
represent severe developmental failures of the central 
nervous system, which occur from the incomplete closure 
of the embryonic neural tube. This defect can result in 
significant disability or mortality. 
 
Prevention Strategies: 
• Folic Acid Supplementation: The supplementation of 

folic acid is universally recommended before 
conception and during the first trimester. The standard 
dose is 400 micrograms per day, but this can be 
increased to up to 4 mg per day in cases with a history 
of NTDs. 

• Dietary Guidelines: Encouraging a diet rich in folate is 
crucial, as dietary folate is naturally present in leafy 
vegetables, fruits, and fortified foods. 

 
Clinical Impact: 
• Types of NTDs: 

o Spina Bifida: This can range from mild forms with 
little to no disability to severe forms requiring 
lifelong management. 

o Anencephaly: Typically fatal, involving the 
underdevelopment of the brain and skull. 

o Encephalocele: Involves brain tissue protruding 
out of an abnormal skull opening. 

 
Cardiovascular Defects 
 
Pathophysiology and Detection: Cardiovascular 
malformations, which can affect any part of the heart or its 
major blood vessels, are among the most prevalent 
congenital defects. Early prenatal diagnosis through fetal 
echocardiography is critical for planning management. 
 
Management Approaches: 
• Pharmacological Management: Specific drugs like 

Indomethacin are used to manage certain conditions 
like PDA by promoting the closure of the ductus 
arteriosus. 
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• Surgical Treatment: Many defects require corrective 
surgery, which can range from minimally invasive to 
complex open-heart surgeries, depending on the 
severity of the anomaly. 

 
Orofacial Clefts 
 
Clinical Presentation and Causes: Orofacial clefts, which 
include cleft lip and cleft palate, result from the 
incomplete fusion of the facial structures that form the 
upper lip and palate. Genetic factors and maternal 
environmental exposures (e.g., smoking, diabetes, and use 
of certain medications) are linked to an increased risk. 
 
Therapeutic Interventions: 
• Surgical Repair: Typically involves one or several 

surgeries performed at various stages of growth. 
• Comprehensive Care: Management involves a 

multidisciplinary team approach to address feeding, 
speech, hearing, and psychosocial development. 

 
Common Illnesses During Pregnancy and Appropriate 
Drug Use 
 
The management of common illnesses during pregnancy 
requires careful consideration due to the unique 
pharmacokinetic changes that occur and the potential 
teratogenic effects of medications. The following sections 
provide a detailed look at the approach to treating 
gestational diabetes, hypertension, and infections during 
pregnancy, as well as considerations for drug use during 
lactation. This information is intended to support 
pharmacy students in developing a comprehensive 
understanding of safe medication practices in these 
scenarios. 
 
Gestational Diabetes 
 
Pathophysiology and Management: Gestational diabetes 
mellitus (GDM) is a condition characterized by glucose 
intolerance with onset or first recognition during 
pregnancy. The management of GDM is crucial to prevent 

complications such as preeclampsia, cesarean delivery, 
and neonatal complications like  
hypoglycemia. 
• Diet and Exercise: The first-line treatment involves 

dietary modifications to manage blood glucose levels 
and physical activity to enhance insulin sensitivity. 

• Insulin Therapy: If diet and exercise are insufficient to 
control blood glucose levels, insulin therapy may be 
necessary. Insulin does not cross the placenta and is 
therefore safe for the fetus. 

• Oral Hypoglycemics: Although some oral agents are 
used, their use is limited due to potential fetal risks. 
Glyburide and metformin are sometimes prescribed 
but require careful monitoring. 

 
Hypertension in Pregnancy 
 
Therapeutic Approaches: Management of hypertension in 
pregnancy is aimed at preventing complications such as 
placental abruption, fetal growth restriction, and preterm 
birth. 
• Safe Medications: Methyldopa and labetalol are 

commonly used due to their safety profiles in 
pregnancy. Methyldopa has been extensively studied 
and is known for its efficacy and safety, while labetalol 
offers the advantage of also treating potential 
underlying ischemic heart disease. 

• Medications to Avoid: ACE inhibitors and angiotensin II 
receptor blockers are contraindicated in pregnancy 
due to their association with fetal renal dysfunction. 

 
Infections 
 
Antibiotic Use: Appropriate antibiotic selection is critical in 
pregnancy to treat infections while minimizing risks to the 
fetus. 
• Safe Antibiotics: Penicillin and cephalosporins are 

generally considered safe and effective for treating 
bacterial infections in pregnant women due to their 
limited ability to cross the placenta and low toxicity. 

• Monitoring and Resistance Considerations: It is crucial 
to monitor for signs of antibiotic resistance and adjust 
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therapy accordingly to ensure both maternal and fetal 
safety. 

 
Drugs During Lactation 
 
Safety Considerations: When prescribing medications to 
breastfeeding mothers, it is vital to consider the drug's 
ability to be excreted in breast milk and its potential effects 
on the infant. 
• Risk Assessment: The decision to use a medication 

during lactation involves assessing the drug's 
necessity for the mother against potential risks to the 
nursing infant. Factors such as the drug's half-life, the 
extent of its excretion into breast milk, and its oral 
bioavailability to the infant need consideration. 

 
Recommended Resources for Drug Information in 
Pregnancy and Lactation 
 
Pharmacotherapy during pregnancy and lactation requires 
a careful and informed approach due to the potential risks 
associated with drug exposure to the fetus and infant. 
Utilizing reliable and comprehensive resources can 
significantly enhance the ability of healthcare providers to 
make informed decisions. Below is a detailed overview of 
essential resources for drug information specific to these 
critical periods, along with additional resources that are 
invaluable for healthcare professionals. 
 
Core Resources 
 
1. LactMed Database 
• Overview: Part of the National Library of Medicine’s 

TOXNET system, LactMed provides free, peer-
reviewed, accurate information on the use of 
medications in lactating women. 

• Utility: It includes data on the levels of such 
substances in breast milk and infant blood, and the 
possible adverse effects in the nursing infant. 
Suggested therapeutic alternatives to those drugs are 
provided where appropriate. 

• Access: LactMed is freely accessible online and is 
updated monthly, making it an indispensable tool for 
clinicians and pharmacists. 

 
2. Micromedex 
• Overview: Trusted for its detailed drug information and 

clinical decision support tools, Micromedex provides 
in-depth information on drug use during pregnancy 
and lactation. 

• Features: It includes drug dosing adjustment 
guidelines for pregnant women, comprehensive drug 
interaction checks, and evidence-based drug 
information. 

• Application: Particularly useful for understanding 
complex pharmacokinetic changes during pregnancy 
and the excretion of drugs into breast milk. 

 
3. Drugs During Pregnancy and Lactation: Treatment 
Options and Risk Assessment 
• Description: This book offers evidence-based 

guidelines on the risk-benefit analysis of using drugs in 
the maternal and neonatal population. It provides a 
detailed analysis of prescription and nonprescription 
drugs, dietary supplements, and herbal remedies. 

• Utility: It serves as a practical guide for determining the 
appropriate treatment for pregnant and breastfeeding 
women, integrating detailed risk assessments with 
treatment options. 

 
4. Briggs' Drugs in Pregnancy and Lactation 
• Description: A well-known reference book that 

provides teratogenicity reviews of over 1,200 agents, 
including detailed monographs. 

• Utility: Each monograph includes data on drug levels in 
human maternal blood, breast milk, and infant blood, 
along with potential adverse reactions. 

 
5. MotherToBaby 
• Overview: Operated by the Organization of Teratology 

Information Specialists (OTIS), MotherToBaby provides 
information to mothers and healthcare providers 
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about the risks of medications during pregnancy and 
lactation. 

• Features: Offers fact sheets in English and Spanish, 
and free risk assessments through phone, text, email, 
and live chat. 

 
6. The European Medicines Agency (EMA) Guidelines 
• Description: Provides regulatory guidelines on 

evaluating medicinal products in pregnant and 
lactating women. 

• Application: Useful for understanding the regulatory 
perspective and the safety evaluation process for drug 
use during pregnancy and lactation within the 
European Union. 

 
7. Pregnancy and Lactation Labeling Rule (PLLR) 
• Overview: Introduced by the FDA, the PLLR requires 

changes to the labeling of prescription drugs and 
biological products, providing clearer information 
about the effects of medicines used during pregnancy 
and lactation. 

• Impact: It helps healthcare providers make more 
informed prescribing decisions and counsel women 
about the use of prescription medications during 
pregnancy and breastfeeding. 

 
These resources are essential for providing safe and 

effective pharmacotherapy during pregnancy and 
lactation. They offer comprehensive information that helps 
mitigate risks and supports positive health outcomes for 
both mothers and their children. Healthcare providers, 
particularly pharmacists and physicians, should 
continually refer to these resources to stay informed of the 
latest evidence and guidelines in this rapidly evolving field 
of medicine. 
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CHAPTER 14: 
PHARMACY AND THERAPEUTICS 

COMMITTEE: OVERVIEW, FUNCTIONS, AND 
FORMULARY MANAGEMENT 

 
Learning Objectives 
After completion of this chapter, the readers should be 
able to:  
1. Understand the history and development of the 

Pharmacy and Therapeutics (P&T) Committee and its 
role in the structured management of 
pharmaceuticals in hospital settings. 

2. Recognize the primary functions of the P&T 
Committee, including formulary management, 
medication safety, policy and procedure development, 
therapeutic evaluations, and ongoing education for 
healthcare staff. 

3. Identify the multidisciplinary membership of the P&T 
Committee and the importance of their diverse 
expertise in making informed decisions about 
medication use policies. 

4. Learn the methods and processes used by the P&T 
Committee to manage a hospital formulary, including 
medication review, cost management, utilization 
review, and the adoption of clinical guidelines. 

 
 
Introduction 
 
The Pharmacy and Therapeutics (P&T) Committee is a vital 
component in hospital settings, playing a crucial role in 
managing medication use policies and ensuring patient 
safety. This committee ensures that the hospital formulary 
is managed effectively, balancing cost, efficacy, and safety 
of medications. 
 
History 
 
The concept of the P&T Committee originated in the early 
20th century as hospitals began to see the need for more 

structured approaches to the management of 
pharmaceuticals. The rise of new medications and the 
complexity of drug therapy necessitated a formal system to 
oversee the appropriate use of medications. 
 
Functions 
The primary functions of the P&T Committee include: 
• Formulary Management: Ensuring that the hospital 

formulary includes medications that are both cost-
effective and therapeutically appropriate. 

• Medication Safety: Implementing strategies to 
minimize drug errors and adverse drug interactions. 

• Policy and Procedure Development: Creating 
guidelines for medication use and administration 
within the hospital. 

• Therapeutic Evaluations: Reviewing and assessing 
new medications for inclusion in the formulary based 
on efficacy, safety, and cost-effectiveness. 

• Education: Providing ongoing education and updates 
to healthcare staff regarding changes in medication 
therapy and policy. 

 
Membership 
The P&T Committee is typically comprised of a 
multidisciplinary team that may include: 
• Physicians: Represent different specialties to provide 

a broad perspective on therapeutic needs. 
• Pharmacists: Offer expertise in pharmacology, 

therapeutics, and medication management. 
• Nursing Representatives: Provide insights into the 

practical aspects of medication administration and 
patient compliance. 

• Hospital Administration: Help align the committee’s 
decisions with broader hospital policies and financial 
considerations. 

• Quality Improvement Officers: Focus on the 
integration of committee decisions with the overall 
quality goals of the institution. 
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Objectives 
 
The main objectives of the P&T Committee are to: 
• Ensure that medications used in the hospital are safe, 

effective, and used appropriately. 
• Develop policies and guidelines to govern the use of 

medications within the institution. 
• Evaluate new drugs and new information about 

existing drugs to decide their utility and possible 
inclusion in the hospital formulary. 

• Educate healthcare providers on the rational use of 
drugs to optimize patient outcomes. 

 
Methods Used to Manage a Hospital Formulary 
Managing a hospital formulary involves several key 
activities: 
• Medication Review: Regular review of all medications 

on the formulary to ensure they remain the best choice 
for therapy. 

• Cost Management: Evaluating medications not only 
on clinical effectiveness but also cost-effectiveness to 
manage overall healthcare costs. 

• Utilization Review: Monitoring the use of medications 
to ensure compliance with formulary decisions and to 
identify opportunities for therapeutic interchange. 

• Adoption of Clinical Guidelines: Implementing 
evidence-based guidelines to standardize care and 
optimize therapeutic outcomes. 

 
Components of a Drug Monograph 
A drug monograph in a hospital formulary typically 
includes: 
• Generic and Brand Names: Identification of the drug 

and its various marketed versions. 
• Therapeutic Class: Classification of the drug based on 

its therapeutic use. 
• Indications and Usage: Approved indications for 

which the drug can be prescribed. 
• Dosage and Administration: Recommended dosages, 

routes of administration, and any specific 
administration considerations. 

• Contraindications: Conditions under which the drug 
should not be used. 

• Warnings and Precautions: Potential risks associated 
with the drug and how to mitigate these risks. 

• Adverse Reactions: Common and serious side effects 
that could affect patient safety. 

• Drug Interactions: Other drugs that could interact with 
this medication, potentially altering its effect. 

• Pharmacology: How the drug works in the body, 
including its mechanism of action, absorption, 
distribution, metabolism, and excretion details. 

 
Summary 
 
The Pharmacy and Therapeutics Committee is crucial in 
maintaining the safety and efficacy of medication therapy 
in hospital settings. Through careful formulary 
management and continuous education, the P&T 
Committee helps to ensure optimal patient outcomes 
while effectively managing healthcare resources. 
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Chapter 15: 
Understanding Medication Errors, Adverse 

Drug Reactions, and Drug Interactions in 
Clinical Practice 

 
Learning Objectives 
After completion of this chapter, the readers should be 
able to:  
1. Understand the definitions, statistics, and impact of 

medication errors, adverse drug reactions (ADRs), and 
drug interactions in the USA, highlighting their 
significance in clinical practice. 

2. Learn the classifications and common types of 
medication errors, ADRs, and drug interactions 
through patient case studies to illustrate real-world 
applications and consequences. 

3. Identify the role of healthcare professionals, 
especially pharmacists, in preventing and managing 
medication errors, ADRs, and drug interactions to 
enhance patient safety. 

4. Familiarize with key resources and reference tools 
used to manage and prevent medication errors, ADRs, 
and drug interactions, ensuring access to reliable and 
comprehensive information for clinical decision-
making. 
 

 
Introduction 
 
In this chapter, we delve into medication errors, adverse 
drug reactions (ADRs), and drug interactions, focusing on 
classifications, common types, and patient case studies to 
illustrate these crucial concepts in clinical pharmacology. 
These studies will provide pharmacy students with 
practical insights into identifying and mitigating such 
events to enhance patient safety. 
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Definitions, Statistics, and Impact of Medication Errors, 
Adverse Drug Reactions, and Drug Interactions in the 
USA 
 
Medication Errors 
 
Definition: Medication errors are defined as any 
preventable events that may cause or lead to inappropriate 
medication use or harm to a patient while the medication 
is in the control of the health care professional, patient, or 
consumer. Such events may be related to professional 
practice, healthcare products, procedures, and systems, 
including prescribing; order communication; product 
labeling, packaging, and nomenclature; compounding; 
dispensing; distribution; administration; education; 
monitoring; and use. 
 
Statistics and Impact: According to the Agency for 
Healthcare Research and Quality (AHRQ), medication 
errors are among the most common medical errors, 
harming at least 1.5 million people every year. The Institute 
of Medicine (2006) estimates that a hospital patient on 
average is exposed to at least one medication error per day. 
The economic impact of these errors is estimated to be 
about $3.5 billion annually in the USA, not including lost 
wages, productivity, or additional health care costs. 
 
Adverse Drug Reactions 
 
Definition: An adverse drug reaction (ADR) is an injury 
caused by taking medication. ADRs may occur following a 
single dose or prolonged administration of a drug or result 
from the combination of two or more drugs. 
 
Statistics and Impact: The FDA estimates that ADRs cause 
over 100,000 deaths annually, making them one of the 
leading causes of death in the United States. Furthermore, 
ADRs account for an estimated 5% to 7% of all hospital 
admissions. The economic burden of ADRs is significant, 
with costs related to treating drug-related injuries in 
hospitals amounting to about $136 billion annually, which 

is more than the total cost of cardiovascular or diabetic 
care in the USA. 
 
Drug Interactions 
 
Definition: Drug interactions occur when the effects of one 
drug are altered by the presence of another drug, leading to 
unexpected side effects or reduced effectiveness. These 
interactions can be pharmacodynamic (involving drug 
effects) or pharmacokinetic (involving drug metabolism). 
 
Statistics and Impact: Drug interactions are responsible for 
about 20% to 30% of all adverse drug reactions. In the 
elderly population, who commonly receive multiple 
prescriptions, the incidence of adverse effects caused by 
drug interactions can be as high as 40%. The 
consequences of such interactions can vary from minor 
discomfort to severe injuries or death. The economic 
impact is also significant, contributing an additional 
burden to the healthcare system. 
 
Medication errors, adverse drug reactions, and drug 
interactions represent significant public health issues in 
the United States with substantial morbidity, mortality, and 
economic costs associated with them. Education, 
technology, and system-wide policy changes are 
recommended to mitigate these issues effectively. 
Understanding these statistics helps pharmacy 
professionals appreciate the magnitude of these problems 
and the importance of their role in preventing them. 
 
Case studies:  
 
Medication Errors 
• Patient: Jane Doe, a 70-year-old female with 

hypertension. 
• Scenario: Jane was prescribed digoxin instead of 

diltiazem due to a handwritten prescription that was 
misread by the pharmacist. 

• Error: Wrong drug prescribed due to poor handwriting. 
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• Outcome: Jane experienced signs of digoxin toxicity, 
including nausea, dizziness, and an irregular 
heartbeat. 

• Intervention: The error was identified during a routine 
follow-up when the symptoms were reported. Digoxin 
was discontinued, and diltiazem was prescribed 
correctly. Jane recovered fully after the correct 
medication regimen was established. 

 
Section 2: Adverse Drug Reactions 
Case Study on Type A Reactions: 
• Patient: John Smith, a 55-year-old male with chronic 

pain management issues. 
• Drug: NSAID (ibuprofen, high dose) 
• Scenario: John was prescribed a high dose of 

ibuprofen for his arthritis pain. 
• ADR: John developed gastrointestinal bleeding, a 

common Type A reaction due to the pharmacological 
effect of NSAIDs on gastric mucosa. 

• Outcome: Hospitalization for acute blood loss and 
subsequent discontinuation of ibuprofen. Treatment 
with a proton pump inhibitor and transition to a less 
gastrotoxic analgesic. 

• Learning Point: This case underscores the importance 
of considering gastrointestinal protective strategies in 
patients needing long-term NSAIDs. 

 
Section 3: Drug Interactions 
Case Study on Pharmacokinetic Interactions: 
• Patient: Emily Tran, a 32-year-old female undergoing 

treatment for HIV. 
• Drugs: Ritonavir (a protease inhibitor) and simvastatin. 
• Scenario: Emily was prescribed simvastatin to 

manage her high cholesterol levels, alongside her 
ongoing ritonavir for HIV treatment. 

• Interaction: Ritonavir significantly increases the 
plasma concentrations of simvastatin through 
CYP3A4 enzyme inhibition, leading to a higher risk of 
severe myopathy or rhabdomyolysis. 

• Outcome: Emily reported muscle weakness and pain. 
Her condition was evaluated, and simvastatin was 

replaced with pravastatin, a statin with less risk for 
interaction. 

• Preventive Action: This incident highlights the 
necessity for pharmacists to check for potential drug-
drug interactions in patients' medication regimens, 
especially those involving drugs with a narrow 
therapeutic index or those metabolized by common 
pathways like CYP3A4. 

 
Resources 
 
To effectively manage medication errors, adverse drug 
reactions (ADRs), and drug interactions, healthcare 
professionals need to access reliable and comprehensive 
reference sources. Here are some of the most common 
and respected resources that are widely used within the 
medical community: 

 
1. Micromedex 
• Description: Trusted for its detailed drug information 

and clinical decision support tools, Micromedex 
provides comprehensive information on drug 
interactions, ADRs, and potential medication errors. 

• Strengths: Extensive data on drug dosing, 
contraindications, pharmacokinetics, and therapeutic 
use. It also includes toxicity management. 
 

2. Lexicomp 
• Description: Lexicomp offers clear, concise drug 

information, including dosing, administration, 
warnings, and precautions. 

• Strengths: Known for its extensive drug interaction 
checker and databases covering natural products, 
pediatric, and neonatal dosing. 
 

3. UpToDate 
• Description: This resource provides evidence-based 

clinical information, including drug interactions and 
side effects, authored by experts. 

• Strengths: Regularly updated and integrates drug 
information with clinical topic reviews, supporting 
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informed decision-making on diagnosis and treatment 
strategies. 
 

4. Clinical Pharmacology powered by ClinicalKey 
• Description: Provides accurate, reliable, and up-to-

date information on the implications and clinical 
management of drug interactions and therapy 
decisions. 

• Strengths: Includes a robust drug interaction checker 
and detailed monographs. 
 

5. Drugs.com 
• Description: Provides free, peer-reviewed, accurate 

and independent data on more than 24,000 
prescription drugs, over-the-counter medicines & 
natural products. 

• Strengths: Features a drug interaction checker and a 
pill identifier tool, making it a handy reference for quick 
queries. 
 

6. FDA Drug Safety Communications 
• Description: This is a section of the U.S. Food and Drug 

Administration’s (FDA) website that offers information 
on drug safety warnings, side effects, and newly 
discovered drug interactions. 

• Strengths: Provides the most authoritative and timely 
safety information directly from the regulatory body 
that approves drugs. 
 

7. PubMed 
• Description: A free search engine accessing primarily 

the MEDLINE database of references and abstracts on 
life sciences and biomedical topics. 

• Strengths: Offers access to worldwide biomedical 
literature, including research papers that discuss new 
findings on drug interactions, adverse effects, and 
case reports of medication errors. 
 

8. The Cochrane Library 
• Description: A collection of high-quality, independent 

evidence to inform healthcare decision-making. It 
includes systematic reviews and meta-analyses which 

summarize and interpret the results of medical 
research. 

• Strengths: The systematic reviews are regarded as the 
highest standard in evidence-based health care 
resources. 
 

9. Medscape 
• Description: Offers clinical news, health plan 

information, and free Continuing Medical Education 
(CME) activities. 

• Strengths: Provides quick access to medication news 
updates and educational resources, including drug 
interaction checkers and medical calculators. 
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CHAPTER 16: 
CONDUCTING A MEDICAL LITERATURE 

EVALUATION 
 
Learning Objectives 
After completion of this chapter, the readers should be 
able to:  
• Enhance Understanding of Medical Literature 

Evaluation: Equip pharmacy students with a 
comprehensive understanding of how to effectively 
evaluate medical literature, ensuring they can critically 
assess the validity, reliability, and applicability of 
research findings to clinical practice. 

• Foster Proficiency in Statistical Concepts: Introduce 
and explain common statistical terms and concepts 
used in medical research, enabling students to 
interpret study results accurately and understand their 
significance in the context of patient care. 

• Promote Evidence-Based Decision Making: Develop 
students' ability to apply findings from medical 
literature to clinical decision-making, fostering 
evidence-based practices that improve patient 
outcomes and enhance the quality of care. 

• Cultivate Critical Thinking Skills: Encourage students 
to critically analyze research studies, identify potential 
biases, and assess the overall quality of evidence, 
thereby strengthening their critical thinking skills and 
their ability to make informed, evidence-based clinical 
judgments. 

 
 
Introduction 
 
Evaluating medical literature is a critical skill for 
pharmacists and healthcare professionals, enabling them 
to make informed decisions based on the latest research. 
This chapter provides a comprehensive guide on how to 
conduct a medical literature evaluation, including 
definitions of common statistical concepts. By mastering 
these techniques, pharmacy students can effectively 

assess the validity, reliability, and applicability of research 
findings to clinical practice. 
 
Steps in Conducting a Medical Literature Evaluation 
 
Define the Research Question 
• Clearly articulate the research question using the 

PICO format (Population, Intervention, Comparison, 
Outcome). 

• Example: "In patients with type 2 diabetes 
(Population), how does metformin (Intervention) 
compare to lifestyle modification (Comparison) in 
controlling blood glucose levels (Outcome)?" 

 
Search for Relevant Literature 
• Use databases such as PubMed, Medline, and Google 

Scholar to find relevant studies. 
• Keywords and Boolean operators (AND, OR, NOT) can 

refine searches. 
• Example: "Type 2 diabetes AND metformin AND blood 

glucose control." 
 
Evaluate the Quality of Studies 
• Assess the study design (randomized controlled trials, 

cohort studies, case-control studies, etc.). 
• Determine the level of evidence based on study design 

and methodology. 
• Example: Randomized controlled trials (RCTs) are 

generally considered high-quality evidence. 
 
Assess Study Validity 
• Internal Validity: Evaluate if the study design, conduct, 

and analysis minimize biases. 
• External Validity: Consider if the study results are 

generalizable to the broader population. 
• Example: A study with a large sample size and 

randomized assignment has high internal validity. 
 
Interpret the Results 
• Examine the reported outcomes, effect sizes, and 

statistical significance. 
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Common statistical terms: 
• P-value: Indicates the probability that the results 

occurred by chance. A p-value < 0.05 is typically 
considered statistically significant. 

• Confidence Interval (CI): Provides a range of values 
within which the true effect size is expected to lie with 
a certain level of confidence (usually 95%). 

• Relative Risk (RR): The ratio of the probability of an 
event occurring in the exposed group versus the 
control group. 

• Odds Ratio (OR): The odds of an event occurring in the 
exposed group compared to the control group. 

• Hazard Ratio (HR): Used in survival analysis to 
compare the hazard rates of two groups. 

 
Determine Clinical Relevance 
• Assess the magnitude of the effect and its clinical 

significance. 
• Consider the applicability of the findings to your 

patient population. 
• Example: A study showing a significant reduction in 

HbA1c levels with metformin may be clinically relevant 
for managing type 2 diabetes. 

 
Summarize and Apply the Findings 
• Synthesize the information from multiple studies to 

form a coherent conclusion. 
• Apply the findings to clinical practice, considering 

patient preferences and values. 
• Example: Incorporate metformin as a first-line therapy 

for type 2 diabetes management based on robust 
evidence from multiple RCTs. 

 
Common Statistical Definitions 
• Mean (μ): The average value of a dataset, calculated by 

summing all observations and dividing by the number 
of observations. 

• Median: The middle value of a dataset when ordered 
from lowest to highest. 

• Mode: The most frequently occurring value in a 
dataset. 

• Standard Deviation (σ): A measure of the dispersion 
or spread of a dataset around the mean. 

• Variance (σ²): The square of the standard deviation, 
indicating the degree of variation within the dataset. 

• Correlation Coefficient (r): A measure of the strength 
and direction of the relationship between two 
variables, ranging from -1 to +1. 

• T-test: A statistical test used to compare the means of 
two groups. 

• ANOVA (Analysis of Variance): A statistical method 
used to compare the means of three or more groups. 

• Chi-square test: A statistical test used to examine the 
association between categorical variables. 

• Example of Literature Evaluation 
• Study Title: "Effectiveness of Metformin in Controlling 

Blood Glucose Levels in Type 2 Diabetes: A 
Randomized Controlled Trial" 

• Research Question: In patients with type 2 diabetes, 
how does metformin compare to placebo in 
controlling blood glucose levels? 

• Search Strategy: PubMed search using keywords 
"metformin," "type 2 diabetes," and "blood glucose." 

• Study Design: Randomized controlled trial with 500 
participants. 

• Validity: High internal validity due to randomization 
and blinding; good external validity as the sample 
represents the general population. 

• Results: Metformin group showed a significant 
reduction in HbA1c levels compared to placebo (p < 
0.001, 95% CI: -1.2 to -0.8). 

• Clinical Relevance: The reduction in HbA1c is 
clinically significant, supporting metformin as a first-
line therapy for type 2 diabetes. 

 
Summary 
 
Conducting a medical literature evaluation involves a 
systematic approach to searching, appraising, and 
applying research findings. By understanding and utilizing 
common statistical concepts, pharmacy students can 
critically assess the quality and relevance of studies to 
enhance patient care. This process not only improves 
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clinical decision-making but also fosters a deeper 
appreciation for evidence-based practice in pharmacy. 
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CHAPTER 17: 
EVIDENCE-BASED MEDICINE AND 

TREATMENT GUIDELINES 
 

Learning Objectives 
After completion of this chapter, the reader should be able 
to:  
• Understand the definition and significance of 

Evidence-Based Medicine (EBM) and how it integrates 
research evidence, clinical expertise, and patient 
values. 

• Comprehend the process involved in developing 
treatment guidelines and their importance in 
standardizing patient care. 

• Learn about various resources available for accessing 
treatment guidelines and how to effectively utilize 
them. 

• Gain insights into the role of healthcare professionals 
in implementing EBM and treatment guidelines to 
improve patient outcomes. 
 
 

Introduction 
 
Evidence-Based Medicine (EBM) is a systematic approach 
to clinical problem-solving that integrates the best 
available research evidence with clinical expertise and 
patient values. Treatment guidelines are a key component 
of EBM, providing healthcare professionals with 
recommendations based on a rigorous evaluation of the 
available evidence. This chapter explores the definitions, 
significance, and development processes of EBM and 
treatment guidelines. 
 
Definition of Evidence-Based Medicine 
 
Evidence-Based Medicine is defined as "the 
conscientious, explicit, and judicious use of current best 
evidence in making decisions about the care of individual 
patients" (Sackett et al., 1996). The practice of EBM 
involves integrating individual clinical expertise with the 

http://www.ahrq.gov/
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best available external clinical evidence from systematic 
research and considering patient preferences and values. 
 
Significance of Evidence-Based Medicine 
• Improves Patient Outcomes: By using interventions 

that have been proven effective through rigorous 
research, EBM improves patient care quality and 
outcomes (Guyatt et al., 2008). 

• Informs Clinical Decision-Making: EBM provides a 
structured approach to evaluating the plethora of 
medical information available, aiding clinicians in 
making informed, data-driven decisions (Straus et al., 
2018). 

• Promotes Efficient Healthcare Delivery: Utilizing 
EBM helps streamline clinical practices by focusing on 
treatments that work, thereby reducing unnecessary 
procedures and optimizing resource use (Lohr, 2004). 

 
Definition of Treatment Guidelines 
• Treatment guidelines, also known as clinical practice 

guidelines, are systematically developed statements 
to assist practitioner and patient decisions about 
appropriate healthcare for specific clinical 
circumstances. They are based on a thorough review of 
evidence and an assessment of the benefits and 
harms of alternative care options (Institute of 
Medicine, 2011). 

 
Development Process of Treatment Guidelines 
• Formulating Clinical Questions: The first step 

involves identifying and prioritizing clinical questions 
that are important for patient care. This is often guided 
by existing gaps in practice and areas with significant 
variability in care. 

• Systematic Literature Review: A comprehensive 
literature review is conducted to gather all relevant 
evidence. This includes searching databases like 
PubMed, Cochrane Library, and others to identify 
studies that address the clinical questions (Higgins et 
al., 2019). 

• Critical Appraisal of Evidence: The gathered studies 
are critically appraised for their validity, relevance, and 

applicability. Tools such as the GRADE system 
(Grading of Recommendations, Assessment, 
Development, and Evaluations) are often used to rate 
the quality of evidence (Guyatt et al., 2008). 
 

• Formulating Recommendations: Based on the 
evidence, recommendations are formulated. These 
recommendations are graded to reflect the strength of 
the evidence and the balance between benefits and 
harms. Strong recommendations are made when there 
is high-quality evidence, whereas weaker 
recommendations are made when the evidence is less 
certain (Schünemann et al., 2013). 

 

• Peer Review and Public Comment: Draft guidelines 
are typically reviewed by external experts and 
stakeholders. Public comments may also be solicited 
to ensure the guidelines are comprehensive and 
applicable to a wide range of clinical scenarios. 
 

• Finalization and Dissemination: After incorporating 
feedback, the guidelines are finalized and published in 
medical journals, on organizational websites, and 
through other channels. Effective dissemination 
ensures that healthcare providers are aware of and can 
implement the guidelines in practice (Woolf et al., 
1999). 

• Updating Guidelines: Guidelines must be regularly 
updated to reflect new evidence. This ensures that the 
recommendations remain current and continue to 
support best practices in patient care (Shekelle et al., 
2001). 

 
Example of Treatment Guideline Development 
 
The development of the American College of 
Cardiology/American Heart Association (ACC/AHA) 
guidelines for the management of hypertension is a prime 
example. These guidelines are created through a rigorous 
process involving: 
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• Comprehensive Evidence Review: Systematic 
reviews of the literature on antihypertensive therapies 
and their outcomes. 

• Expert Panel Discussions: Panels of experts in 
cardiology, nephrology, and primary care review the 
evidence and develop consensus recommendations. 

• Public Consultation: Draft guidelines are made 
available for public comment to ensure they address 
the needs and concerns of practitioners and patients. 

• Final Approval and Publication: After revisions, the 
guidelines are finalized and published in peer-
reviewed journals and on the organizations’ websites 
(Whelton et al., 2018). 

 
Resources for Accessing Treatment Guidelines 
 
Healthcare professionals can access treatment guidelines 
through several reputable sources. These resources 
provide comprehensive and updated information essential 
for clinical practice: 
 
• PubMed: A free search engine accessing primarily the 

MEDLINE database of references and abstracts on life 
sciences and biomedical topics. It provides access to 
clinical guidelines published in peer-reviewed journals 
(https://pubmed.ncbi.nlm.nih.gov/). 

• National Guideline Clearinghouse (NGC): Hosted by 
the Agency for Healthcare Research and Quality 
(AHRQ), this resource offers a comprehensive 
database of evidence-based clinical practice 
guidelines (https://www.guideline.gov/). 

• Cochrane Library: Contains systematic reviews and 
meta-analyses that summarize and interpret the 
results of medical research, providing high-quality 
information on clinical guidelines 
(https://www.cochranelibrary.com/). 

• National Institute for Health and Care Excellence 
(NICE): An independent organization in the UK 
providing national guidance and advice to improve 
health and social care. Their guidelines are 
internationally recognized (https://www.nice.org.uk/). 

• American College of Cardiology (ACC) and American 
Heart Association (AHA): These organizations provide 
detailed guidelines on cardiovascular disease 
management (https://www.acc.org/ and 
https://www.heart.org/). 

• World Health Organization (WHO): Offers 
international guidelines on a wide range of health 
topics, including infectious diseases, maternal and 
child health, and chronic conditions 
(https://www.who.int/). 

• UpToDate: A clinical decision support resource that 
provides evidence-based guidelines, integrating drug 
information with clinical topic reviews 
(https://www.uptodate.com/). 

 
Summary 
 
Evidence-Based Medicine and treatment guidelines are 
critical components of modern healthcare, guiding 
clinicians in making informed, effective, and patient-
centered decisions. The rigorous development process of 
treatment guidelines ensures that recommendations are 
based on the best available evidence, helping to improve 
patient outcomes and standardize care practices. By 
understanding and applying EBM and treatment 
guidelines, healthcare providers can enhance the quality 
and efficiency of the care they deliver. 
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CHAPTER 18: 

INVESTIGATIONAL DRUG SERVICES 
 
Learning Objectives 
After completion of this chapter, the reader should be able 
to:  
1. Understand the definition and significance of 

investigational drug services in clinical research and 
patient care. 

2. Comprehend the process involved in the 
development, approval, and management of 
investigational drugs. 

3. Learn about various resources available for accessing 
information on investigational drugs and how to 
effectively utilize them. 

4. Gain insights into the role of healthcare professionals, 
particularly pharmacists, in implementing and 
managing investigational drug services to ensure 
patient safety and regulatory compliance. 

 
Introduction 
 
Investigational drug services are critical components of 
clinical research, playing a crucial role in the development 
and evaluation of new therapeutic agents. These services 
ensure that investigational drugs are managed according 
to regulatory standards and provide healthcare 
professionals with the tools needed to administer these 
drugs safely and effectively. This chapter explores the 
definitions, processes, and resources related to 
investigational drug services. 
 
Definition of Investigational Drug Services 
 
Investigational drug services refer to the comprehensive 
management of drugs that are being tested in clinical trials 
but are not yet approved by regulatory agencies for general 
use. These services include the procurement, storage, 
distribution, and documentation of investigational drugs, 
ensuring compliance with regulatory requirements and 
safeguarding patient safety. 
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Significance of Investigational Drug Services 
1. Advancing Medical Knowledge: Investigational drug 

services facilitate clinical trials that are essential for 
the development of new medications, contributing to 
the advancement of medical science and improving 
patient care (DiMasi et al., 2016). 

2. Ensuring Patient Safety: By adhering to strict 
regulatory standards, these services ensure that 
investigational drugs are administered safely, with 
continuous monitoring for adverse effects and efficacy 
(Harrington et al., 2018). 

3. Regulatory Compliance: Investigational drug services 
help institutions comply with regulations set forth by 
agencies such as the Food and Drug Administration 
(FDA) and the European Medicines Agency (EMA), 
ensuring that clinical trials are conducted ethically 
and legally (FDA, 2019). 

 
Process of Investigational Drug Development and 
Management 
1. Preclinical Research: Before investigational drugs are 

tested in humans, they undergo extensive laboratory 
and animal testing to evaluate their safety and 
biological activity. 
 

2. Investigational New Drug (IND) Application: 
Researchers submit an IND application to regulatory 
agencies, including detailed information on the drug’s 
composition, manufacturing, and preclinical data. 
Approval of the IND allows the drug to be tested in 
humans (FDA, 2021). 
 

3. Clinical Trials: 
o Phase I: Tests the drug's safety, dosage range, and 

pharmacokinetics in a small group of healthy 
volunteers or patients. 

o Phase II: Explores the drug's efficacy and side 
effects in a larger patient population. 

o Phase III: Confirms the drug's effectiveness, 
monitors side effects, and compares it to standard 
treatments in a large patient population. 

o Phase IV: Post-marketing studies to gather 
additional information about the drug's risks, 
benefits, and optimal use. 
 

4. Regulatory Review and Approval: After successful 
completion of clinical trials, a New Drug Application 
(NDA) or Biologics License Application (BLA) is 
submitted to regulatory agencies for review and 
approval for general use (FDA, 2020). 
 

5. Post-Approval Monitoring: Continual monitoring of 
the drug’s safety and effectiveness through post-
marketing surveillance and additional clinical studies. 

 
Pharmacist's Role in Investigational Drug Services 
 
Pharmacists play a pivotal role in the management of 
investigational drug services, ensuring the safe and 
effective use of these medications. Their responsibilities 
include: 
1. Clinical Trial Design and Protocol Development: 

Pharmacists collaborate with researchers to design 
clinical trials and develop protocols that ensure the 
ethical and safe administration of investigational 
drugs. 

2. Drug Procurement and Inventory Management: They 
oversee the procurement, storage, and inventory 
management of investigational drugs, ensuring proper 
handling and documentation to maintain drug integrity 
and compliance with regulatory requirements. 

3. Patient Counseling and Education: Pharmacists 
provide counseling and education to patients enrolled 
in clinical trials, explaining the potential risks and 
benefits of investigational drugs and ensuring 
informed consent. 

4. Monitoring and Adverse Event Reporting: They 
monitor patients for adverse effects and efficacy, 
documenting and reporting any adverse events to 
regulatory agencies and study sponsors. 
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5. Regulatory Compliance: Pharmacists ensure that 
clinical trials adhere to regulatory guidelines, including 
proper documentation, reporting, and compliance 
with Good Clinical Practice (GCP) standards. 

6. Interdisciplinary Collaboration: They work closely 
with other healthcare professionals, including 
physicians, nurses, and clinical researchers, to ensure 
the coordinated and effective management of 
investigational drug services. 

 
Example of Investigational Drug Management 
 
The management of an investigational cancer drug 
involves: 
• Procurement: Obtaining the drug from the 

manufacturer or sponsor. 
• Storage: Ensuring the drug is stored under appropriate 

conditions to maintain its stability and efficacy. 
• Distribution: Coordinating with clinical sites to ensure 

the drug is delivered securely and in a timely manner. 
• Documentation: Maintaining accurate records of drug 

inventory, usage, and patient outcomes to comply with 
regulatory requirements and facilitate data analysis. 

 
Resources for Accessing Information on Investigational 
Drugs 
 
Healthcare professionals can access information on 
investigational drugs through several reputable sources. 
These resources provide comprehensive and updated 
information essential for clinical research and patient 
care: 
1. ClinicalTrials.gov: A database of privately and publicly 

funded clinical studies conducted around the world, 
providing detailed information on the purpose, status, 
and results of clinical trials (https://clinicaltrials.gov/). 

2. PubMed: A free search engine accessing primarily the 
MEDLINE database of references and abstracts on life 
sciences and biomedical topics. It provides access to 
published studies on investigational drugs 
(https://pubmed.ncbi.nlm.nih.gov/). 

3. FDA’s Investigational New Drug (IND) Application 
Process: Information on the regulatory requirements 
and guidelines for submitting IND applications and 
conducting clinical trials 
(https://www.fda.gov/drugs/types-
applications/investigational-new-drug-ind-
application). 

4. European Medicines Agency (EMA): Offers 
information on the approval process, ongoing clinical 
trials, and safety monitoring of investigational drugs in 
the European Union (https://www.ema.europa.eu/). 

5. World Health Organization (WHO) International 
Clinical Trials Registry Platform (ICTRP): Provides 
access to a network of clinical trial registries that meet 
WHO standards, ensuring transparency and 
accessibility of clinical trial data 
(https://www.who.int/clinical-trials-registry-platform). 

6. Pharmaceutical Research and Manufacturers of 
America (PhRMA): Offers information on the 
development and approval process of new drugs, 
including investigational therapies 
(https://www.phrma.org/). 

 
Summary 
 
Investigational drug services are vital to the successful 
development and evaluation of new therapeutic agents. 
These services ensure that investigational drugs are 
managed according to regulatory standards, safeguarding 
patient safety and contributing to the advancement of 
medical knowledge. Pharmacists play a crucial role in this 
process, from clinical trial design to patient education and 
regulatory compliance. By understanding and utilizing the 
available resources, healthcare professionals can 
effectively participate in clinical research and improve 
patient care through the use of investigational drugs. 
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Chapter 19: 

Ethical and Legal Issues in Drug 
Information Services 

 
Learning Objectives 
At the completion of this chapter, the reader should be able 
to:  
• Understand the Fundamental Ethical Principles:  
• Identify Legal Regulations and Standards 
• Evaluate Ethical Dilemmas 
• Apply Ethical and Legal Guidelines 
 
 
Introduction 
 
Drug information services play a critical role in ensuring 
the safe and effective use of medications. These services 
must navigate complex ethical and legal landscapes to 
maintain trust, accuracy, and compliance. This chapter 
explores the ethical and legal issues inherent in drug 
information services, providing definitions of common 
terms, a discussion of ethical principles, an overview of 
relevant legal frameworks, and practical examples to 
illustrate these concepts. 
 
Ethical Principles in Drug Information Services 
 
Common Ethical Terms 
• Autonomy: The right of individuals to make informed 

decisions about their own healthcare. 
• Beneficence: The obligation to act in the best interest 

of the patient and promote good. 
• Non-maleficence: The duty to do no harm and prevent 

harm from occurring. 
• Justice: The principle of fairness in the distribution of 

resources and treatment. 
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Ethical Principles 
• Autonomy 

Respect for autonomy involves providing patients and 
healthcare providers with accurate, comprehensive, 
and unbiased drug information, enabling informed 
decision-making. 

• Beneficence 
Drug information services must ensure that the 
information provided promotes patient well-being. 
This includes offering evidence-based 
recommendations and highlighting the benefits of 
medications. 

• Non-maleficence 
Non-maleficence involves actively preventing the 
dissemination of inaccurate or harmful drug 
information. This principle emphasizes the 
importance of accuracy and caution in drug 
information services. 

• Justice 
Justice in drug information services means ensuring 
equitable access to information for all patients and 
healthcare providers, regardless of socioeconomic 
status or location. 

 
Legal Regulations and Standards 
Common Legal Terms 
• Negligence: 

Failure to exercise the care that a reasonably prudent 
person would exercise in like circumstances. 

• Liability:  
Legal responsibility for one's actions or omissions. 

• Informed Consent: 
The process of obtaining voluntary agreement from a 
patient after providing adequate information about a 
proposed treatment. 

• Confidentiality:  
The obligation to protect patient information from 
unauthorized disclosure. 

 
Key Legal Frameworks 
• Food, Drug, and Cosmetic Act (FDCA) 

The FDCA provides the foundation for the regulation of 
drugs and medical devices in the United States. It 
ensures that drugs are safe, effective, and properly 
labeled. 

• Health Insurance Portability and Accountability Act 
(HIPAA) 
HIPAA mandates the protection of patient health 
information, requiring drug information services to 
implement safeguards to ensure confidentiality and 
security. 

• Occupational Safety and Health Administration 
(OSHA) 
OSHA regulations impact drug information services by 
ensuring safe working conditions, including the 
handling of hazardous drugs and materials. 

• False Claims Act (FCA) 
The FCA addresses the submission of false claims for 
payment to the government, emphasizing the need for 
accuracy and honesty in drug information services. 

 
Ethical Dilemmas in Drug Information Services 
 
Case Study 1: Conflicts of Interest 
 
A drug information specialist is asked to review a new 
medication developed by a company that sponsors their 
institution. The ethical dilemma involves balancing the 
duty to provide unbiased information with potential 
conflicts of interest. 
 
Resolution: The specialist should disclose any conflicts of 
interest and strive to provide an objective, evidence-based 
evaluation of the medication. 
 
Case Study 2: Patient Confidentiality 
 
A healthcare provider requests information about a 
patient's medication history. The ethical dilemma revolves 
around maintaining patient confidentiality while providing 
necessary information for patient care. 
 



 
Drug Information Resources Book 

 

60 | P a g e  
 

Resolution: The specialist should verify the provider's 
authorization to access the patient's information and 
ensure compliance with HIPAA regulations. 
 
Applying Ethical and Legal Guidelines 
 
Best Practices 
• Transparency: Clearly disclose any potential conflicts 

of interest in drug information dissemination. 
• Accuracy: Ensure all information provided is based on 

the latest evidence and research. 
• Confidentiality: Implement strict protocols to protect 

patient information and comply with privacy laws. 
• Education: Continuously educate staff on ethical 

principles and legal requirements relevant to drug 
information services. 

 
Resources for Ethical and Legal Guidance 
• American Society of Health-System Pharmacists 

(ASHP): Provides guidelines on ethical practices and 
policy development in pharmacy services. 

• Website: ASHP 
 
Health Insurance Portability and Accountability Act 
(HIPAA) Resources: Detailed information on patient 
privacy laws and regulations. 
• Website: HIPAA 
 
U.S. Food and Drug Administration (FDA): Offers 
regulatory information and guidelines on drug safety and 
approval processes. 
• Website: FDA 
 
Occupational Safety and Health Administration (OSHA): 
Information on workplace safety standards relevant to 
pharmacy practice. 
• Website: OSHA 
 
Summary 
 
Navigating ethical and legal issues in drug information 
services requires a thorough understanding of 

fundamental principles, relevant regulations, and practical 
strategies for addressing dilemmas. By adhering to these 
guidelines, drug information professionals can maintain 
the trust of patients and healthcare providers, ensuring the 
safe and effective use of medications. 
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