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Learning Objectives

1. Briefly summarize the role of the drug information pharmacist, 
including examples of routinely encountered questions

2. Describe and outline the systematic approach to clinical questions 
when data are limited or absent

3. List and discuss notable resources utilized, including relevant 
clinical pearls and anecdotal experiences

4. Apply this systematic approach using a specific case-study example, 
explaining thought process and rationale during each step



Role of Drug Information Pharmacist
• Provide drug information to staff

• Selection/purchase of pharmacy 
and institution-wide DI resources

• Maintaining DI/medication-use 
related intranet resources

• Prevent medication errors and 
adverse drug events

• DI education and training 

• Research/QI projects

• Pharmacy & Therapeutics

• Maintaining a formulary/ 
managing drug shortages

• Support population-based 
medication practices 

• Review clinical decision support 
tools

• Health outcome/comparative 
effectiveness analyses

• Review investigational drug 
submissions 

Institutional Governance Support Staff/Patient-care Support



Mixed bag of questions 

• What are therapeutic alternatives to hydralazine (drug shortage) for hypertensive urgency/ 
emergency or perioperative hypertension ?

• Can you provide a summary of  available literature on tocilizumab and AMR?

• Are there any concerns in administering the shingles vaccine in a patient currently 
waiting for kidney transplant?

• Does a patient with an ileostomy need to take calcitriol with food?

• Can we store Botox in pre-filled syringes and for how long?
• Patient has Hepatitis C Virus and requires sofosbuvir for treatment. However, 

patient has failed the swallowing test. Can sofosbuvir be crushed?

• Should feeds be held and for how long when administering levothyroxine via enteral 
route?

• What is the stability of octreotide acetate injection if the refrigerator it was 
stored in went over 8°C and possibly below 2°C?

• What is the best diluent for Tazocin 0.75g, and is there any extended stability data following 
dilution?



Case Study
Voicemail message left on phone:

Can you let me know whether 
sofosbuvir can be crushed?



Poll 1: Do you agree that…

• I have a systematic approach to searching for drug information

a) Agree

b) Unsure

c) Disagree



From

Instinctual

Haphazard

Incomplete

Reactive

To

Methodical

Comprehensive

Accurate

Proactive



Step 1

• Classification 
of the 
request

Step 2

• Obtaining 
background 
information

Step 3

• Systematic 
search

Step 4

• Response

1. What is the actual question?
2. What do I need to know before I can appropriately answer the question?
3. How do I go about doing this efficiently and comprehensively?

Systematic approach to clinical questions 



Classify the request



Poll 2: Which category is the most requested? 

a) Drug Availability/Identification

b) Dosage/Administration

c) Compatibility/Stability

d) ADR/Side Effects



Availability/ 
Identification

Dosage & Admin.

Therapeutic Use

Pharm.Compat./ 
Stability

Therapeutic 
Compatibility

Adverse Reactions/ Side Effects

Ingredients/ Formulation Interactions
Drug Review

Pharmacokinetics Pharmacology

REQUEST CATEGORY



Drug Information 
Categories

• Drug Availability/Identification

• Dosage/Administration

• Compatibility/Stability

• Ingredients/Formulation

• ADR/Side Effects

• Interaction

• Pharmacokinetics

• Pharmacology

• Therapeutic Compatibility

• Therapeutic Use

• Toxicity/Overdose



Case Study: First Look 

• Sovaldi Canadian Product 
Monograph via HC DPD



Step 1

• Classification 
of the 
request

Step 2

• Obtaining 
background 
information

Step 3

• Systematic 
search

Step 4

• Response

• Why is the requestor asking for this information?



Professional 
Affiliation

Pharmacist (RPh)

Physician (MD)

Registered Nurse (RN)

Respiratory Therapist (RT)

Physiotherapist (PT)

Occupational Therapist (OT)

Patient



Background 
Information to 
Consider

• Patient-specific or academic

• Demographics of patient

• Allergies/intolerances

• Medical conditions

• Medication history

• Characterize nature of the reaction

• Contraindications

• Urgency

• Resources requestor has already consulted 



Case Study
Voicemail message left on phone:

Can you let me know whether 
sofosbuvir can be crushed?



Case Study: Background Information

• Mr. T: 
• 55 y/o male

• HPI:
• Recently developed dysphagia; dx: posterior pharyngeal ulceration

• Percutaneous Endoscopic Gastrojejunostomy (PEG) tube inserted over w/e

• PMH:
• GERD

• Chronic Hepatitis C infection – currently well controlled on treatment

• HCV viral load undetectable at week 6 (12-week course)

• Medications:
• Famotidine 40 mg PO twice daily

• Epclusa (sofosbuvir 400 mg/velpatasvir 100 mg) PO once daily



Poll 3: Which reference would be the most 
helpful for this case?
a) Epclusa product monograph

b) Google

c) Lexi-comp

d) ISMP



Step 1

• Classification 
of the 
request

Step 2

• Obtaining 
background 
information

Step 3

• Systematic 
search

Step 4

• Response

1. DO NOT SEARCH IN A 
HAPHAZARD WAY

2. DO NOT FOCUS ONLY 
ON ISOLATED DETAILS

3. DO NOT LIMIT YOUR 
SEARCH



Zoom-in Game



































Which Tertiary References?

• Availability/Drug Monographs: PM, CPS, CPMA, AHFS DI, 
Natural Medicines, Martindale

• Compatibility/Stability/Administration: Trissel, King Guide, 
Extended Stability for Parenteral Drugs, Gahart’s Intravenous 
Medications, Handbook of Drug Administration via Enteral 
Feeding Tubes, USP/NF

• ADR: Meyler’s Side Effects of Drugs, Side Effects of Drugs 
Annual, Adverse Drug Reactions, Canada Vigilance adverse 
reaction online database 

• Drug Interactions: Lexi-interact, Stockley’s Drug Interactions, 
Handbook of Adverse Drug Interactions

• Electronic Sources: Up-to-Date, Dynamed, Micromedex, Lexi-
Comp, BMJ Best Practice

• Textbooks: Pharmacotherapy, Applied Therapeutics



Which Tertiary References?

• Availability/Drug Monographs: PM, CPS, CPMA, AHFS DI, 
Natural Medicines, Martindale

• Compatibility/Stability/Administration: Trissel, King Guide, 
Extended Stability for Parenteral Drugs, Gahart’s Intravenous 
Medications, Handbook of Drug Administration via Enteral 
Feeding Tubes

• ADR: Meyler’s Side Effects of Drugs, Side Effects of Drugs 
Annual, Adverse Drug Reactions, Canada Vigilance adverse 
reaction online database 

• Drug Interactions: Lexi-interact, Stockley’s Drug Interactions, 
Handbook of Adverse Drug Interactions

• Electronic Sources: Up-to-Date, Dynamed, Micromedex, Lexi-
Comp, BMJ Best Practice

• Textbooks: Pharmacotherapy, Applied Therapeutics



Secondary Sources - Databases
Database

Indexed 

terms

Citation-

tracking
Free Discipline(s) Coverage Notes

PubMed/ 

MEDLINE
✔

MeSH
✘ ✔ Biomedical

1966-present (for most journals)

1809-present (for some journals)

Indexing in MEDLINE can take months. 

PubMed includes the latest non-indexed 

articles for keyword search.

EMBASE ✔
Emtree

✘ ✘
Biomedical, 

pharmacology
1947-present

Lots of overlap with MEDLINE. More 
European and non-English journals. 

Google Scholar ✘ ✔ ✔
Inter-

disciplinary
Uncertain

Search engine of the whole internet, not 
curated by humans, searches full text of 
articles.

Web of Science ✘ ✔ ✘
Inter-

disciplinary

1900-present (Science)

1956-present (Social Science)

1975-present (Arts & Humanities)

Selective coverage of journals based on the 
scientific quality and impact.

International 

Pharmaceutical 

Abstracts (OVID)
✘ ✔ ✘

Pharmaceutical 

science 
1970-present (for some journals)

Comprehensive information is included for 
drug therapy, toxicity, and pharmacy practice.



Case Study: Second Look 

• Epclusa Canadian Product 
Monograph via HC DPD



Case Study: Let Me Google that for You



Case Study: Tertiary References

• RxTx

• Check institutional and ISMP “Do 
not crush” lists
• not listed

AHFS DI



Case Study: Topic-specific References

Manufacturer states that Epclusa® tablets are not 
enteric-coated and are not sustained-release. Tablets can 
be disintegrated in water, juice, or milk with minor 
stirring and pressure with a spoon. A disintegrated or 
crushed tablet may have an unpleasant taste and there 
are no studies evaluating the pharmacokinetics of these 
methods of administration. (Personal communication, 
Gilead Sciences Canada)



Secondary 
Sources –
Search 
Method

Breakdown 
your question 
into useable 

concepts

e.g. PICO(TS)

Find MeSH or 
Emtree terms 

for these 
concepts

Review search 
results and 

refine

“minimum 
searchable 
concepts”



Poll 4: What would be the “minimum 
searchable concepts”?
a) sofosbuvir/velpatasvir, Adults, HCV, SVR, Adverse Reactions

b) sofosbuvir/velpatasvir crushed, HCV, SVR, Adverse Reactions

c) sofosbuvir/velpatasvir crushed, SVR, Adverse Reactions

d) sofosbuvir/velpatasvir crushed, SVR



Secondary 
Sources –
Search 
Method

Breakdown 
your question 
into useable 

concepts

e.g. PICO(TS)

Find MeSH or 
Emtree terms 

for these 
concepts

Review search 
results and 

refine

“minimum 
searchable 
concepts”

Adults HCV

Crushed 
sofosbuvir/ 

velpatasvir via 
ENT

sofosbuvir/ 
velpatasvir PO

SVR

ADR

SVR

Crushed 
sofosbuvir/ 
velpatasvir

ADR

Crushed sofosbuvir/ 
velpatasvir



PubMed - Clinical Queries

 Accessed via PubMed homepage



Ovid - Keyword Searching Tips

Truncation
 * or $ or :

 Therap* will search:

 Therapy, Therapeutics, 
Therapies, Therapist, etc.

 Therap*3 will search:

 Therapy, Therapies, Therapist, 
but NOT Therapeutics or 
Therapists

Wildcards
 ? stands in for 0 or 1 characters

 Colo?r will search Color and 
Colour

 # stands in for 1 character

 Wom#n will search Woman 
and Women

Adjacency
 Searches for terms within a 

specified distance of another 
term.

 Hypertension adj3 pregnan* will 
search

 Hypertension in pregnancy

 Hypertension in a pregnant 
(woman)

 Etc.



Google Scholar



Google Scholar

Find recent articles that 
cited this article Alternative sources of 

this article

Full text link via UofT

Access via local institution



Case Study: Google Scholar



Case Study: PubMed/Medline

No MeSH term for crushing tablets 
in MedLine and EMBASE

MeSH term
• Enteral Nutrition

Keywords
• “crush” and other synonyms
• Crush*.mp

• Crush
• Crushes
• Crushing
• Crushed

• Only present in title/abstract



Case Study: Primary Reference

• Harvoni: sofosbuvir/ledipasvir

• Published, documented case of crushed Harvoni administered through PEG

• 24-week therapy 

• HCV viral load undetectable at weeks 7, 11, 17, and at end of therapy 

• No adverse reactions reported (no reports of common S/E: headache, fatigue) 

• Authors state crushed sofosbuvir/ledipasvir is viable, efficacious and safe option

• Ledipasvir, similar to velpatasvir

• Inhibit viral NS5A enzyme 

• Considering pharmacokinetics:

• Sofosbuvir – rapidly absorbed, displays linear kinetics

• Ledipasvir – displays similar PK as velpatasvir (pH-dependent solubility)

• Reasonable to extrapolate to sofosbuvir/velpatasvir ?



Poll 5: Reasonable to extrapolate data to 
sofosbuvir/velpatasvir ?
a) Agree

b) Unsure

c) Disagree





Step 1

• Classification 
of the 
request

Step 2

• Obtaining 
background 
information

Step 3

• Systematic 
search

Step 4

• Response



Approach to 
Response

Organize data

Combine information

Evaluate the quality of the 
information

Critically analyze and evaluate

Analysis and synthesis

Draw conclusions



Case Study: Assessment

• Administration of crushed sofosbuvir/ velpatasvir via enteral tube

• Benefit

• Treatment of HCV will continue 

• Stopping/interrupting treatment may result in treatment failure, increase in viral load, resistance

• Risk

• Does not disperse adequately; occlusion

• Test in Pharmacy; flush PEG tube before and after all medications

• Adverse effects due to rapid absorption 

• Most common: headache, fatigue

• Velpatasvir pH-dependent absorption

• Monitor more frequently

• Switching to sofosbuvir/ledipasvir (more evidence)?

• Patient’s HCV is well controlled under Epclusa (on 6th week); Risk of resistance, treatment failure

• Recommendation: Suggested to administer crushed sofosbuvir/velpatasvir via enteral tube



Summary

• DI Pharmacists support both institutional governance and patient-care

• An efficient search involves a step-wise approach, including topic-
specific references

• Once collected, data must be critically appraised and evaluated

• Response is synthesized by integrating data from diverse resources 
using clinical experience, logic and deductive reasoning

• Disclose most relevant information, present all reasonable alternatives, 
and follow-up



Notable Resources 
i) Compatibilities/Stability:
• Injectables (King Guide to Parenteral Admixtures; Trissel's Tables, Handbook on Injectable Drugs)
• Oral/Ophthalmic/Topical Preparations (Trissel's, Stability of Compounded Formulations; The Children’s Hospital of Philadelphia 
Extemporaneous Formulations; Extemporaneous Formulations for Pediatric, Geriatric, and Special Needs Patients [Jew, Soo-Hoo, 
Erush]; Pediatric Drug Formulations [Nahata, Pai and Hipple]; CSHP, Extemporaneous Oral Liquid Dosage Preparations); Remington: 
The Science and Practice of Pharmacy, Merck Index, A Practical Guide to Contemporary Pharmacy Practice, USP/NF

ii) Availability/Drug Monographs:
• Canadian Products (CPS; Compendium of Products for Minor Ailments (CPMA))
• American Products (Drug Facts & Comparisons; American Hospital Formulary Service [AHFS]; Physician's Desk Reference [PDR]
• Other Countries (Martindale, The complete drug reference)
• Herbal Products (Natural Medicines Comprehensive Database; The Review of Natural Products)
• Investigational Drugs (OPA DIRC - CID Drug List; Martindale the Complete Drug Reference)

iii) Medical Dictionaries:
• Dorland's Illustrated Medical Dictionary
• Dictionary of Medical Syndromes
• Medical Abbreviations: 32,000 conveniences at the expense of communications and safety



Notable Resources 
iv) Therapeutics (How to Treat Diseases)
• The Merck Manual (concise)
• Harrision's Principles of Internal Medicine (more detailed)
• Cecil’s Textbook of Medicine (more detailed)
• DiPiro’s Pharmacotherapy (good for basics relating drugs to treatment management; limited scope of disease states covered)
• Koda-Kimble’s Applied Therapeutics (contains numerous therapeutic pearls; limited scope of disease states covered)
• The Washington Manual (concise, “cook-book” to prescribing)
• Compendium of Therapeutic Choices (Canadian - comparisons of drugs; previously Therapeutic Choices)
• The Clinical Handbook of Psychotropic Drugs 

v) Patient Counseling
• Professional’s Guide to Patient Drug Facts

vi) Drug Interactions
• Hansten & Horns, Drug Interactions analysis and management (2014)
• Drug Interaction Facts (Volume 1, 2, herbal supplements and food)
• Handbook of Adverse Drug Interactions (Medical Letter)
• Stockley’s Drug Interactions



Notable Resources 
vii) Adverse Drug Effects
• Textbook of Adverse Drug Reactions (easy to use; basics)
• Meyler's Side Effects of Drugs (more complex; detailed)
• Adverse Drug Reactions by Lee (easy to use; basics)

viii) Drugs in Pregnancy & Breast Feeding
• Briggs/Freeman/Yaffe's - Drugs in Pregnancy and Lactation (plus updates)
• Medication Safety and Pregnancy by Koren (from MotheRisk, HSC)
• Exposure to Psychotropic Medications and Other Substances during Pregnancy and Lactation, A Handbook for Health Care 
Providers (CAMH & MotheRisk)



Questions/Comments?


