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• Design: Retrospective cohort study
• N=2973. Outpatients who discontinued apixaban (2012) or empagliflozin 

(2014) within 3 years of FDA approval.

• Discontinuation defined: no refills of the medication within the period of 

the release date plus the days supply plus 90 days.

Identify subsets of patients with ICD 
codes possibly associated with an ADE. 

Stratified random samples of charts.

If patients discontinued the medication due to an 
ADE.

(Jardiance) (Eliquis)

Am J Health-Syst Pharm. 2020; 77:22-32
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 ADE (adverse drug event): medication error, adverse drug reaction (ADR), 

therapeutic failure of the medication, an adverse drug withdrawal event, or an 

overdose.

Why selected apixaban and empagliflozin?

• Relatively high use within the VHA shortly after FDA approval.

• Agents were new to the market at the time, and thus, their adverse effects 

should have been reported to FDA per a VHA Directive on Adverse Drug Event 

Reporting and Monitoring

Veterans Administration (VA) electronic health record
reporting system (Adverse Reaction Tracking System [ARTS])

VA national Web-based system                                                                            
(VA Adverse Drug Event Reporting System [VA ADERS])

FDA MedWatch
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2973

2784

2524 260

189

61 128

有相關ICD代碼未有相關ICD代碼

確定ADEs: 48       +       40        =  88

停藥Apixaban

42.7%21.5%

抽樣 抽樣
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 ADEs identified from patients with 

ICD codes of interest were more 

likely to be severe than ADEs 

from patients who were not 

identified using ICD codes (75% 

vs 22.9%, respectively).

 ADEs reported:

Apixaban

Mild Severe

ARTS 35% 7.3%

VA ADERS 13.5% 9.8%

FDA MedWatch 5.4% 9.8%
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Empagliflozin

• ADEs from patients with ICD 

codes for ketoacidosis and/or 

amputation were more likely to 

be severe than ADEs from 

patients who were not identified 

using ICD codes (21.1% vs 

6.8%, respectively). 

• ADEs reported:

Mild Moderate Severe

ARTS 23.5% 36.8% 37.5% 

VA ADERS 11.8% 31.6% 37.5%

FDA 

MedWatch

3.9% 15.8% 12.5%
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Factors associated with underreporting:

1) Well-known ADR

2) Trivial ADR

3) Causality uncertain

4) Ignorance

5) Diffidence (lack of self-confidence in ability to identify ADR 

accurately)

6) Lethargy (lack of interest/time)

7) Indifference ( “one report will not make a difference” )

8) Being unaware of how or the need to report

9) Provider specialty

10) Lack of training/policies

11) Being unaware of what to report

12) A belief that only safe drugs come to market

• Providers may think that ADEs entered in ARTS are automatically entered 

into VA ADERS and that those in VA ADERS are automatically submitted to 

FDA MedWatch.
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How to better encourage spontaneous reporting of ADEs?

 Active surveillance strategy. 

 Specific ICD codes could be used in conjunction with the discontinuation of 

a medication.

 Link medication discontinuations with ADE reporting systems.

Limitations

 Only looked at ADEs associated with the discontinuation.

 Only about 11% of the cohort had their charts reviewed.
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Building blocks of prescribing authority

2015 [SB 520] Permits pharmacists to administer vaccines to individuals at 

least 7 years of age.

2015 [HB 2879] It authorizes pharmacists to prescribe and dispense hormonal 

contraceptive patches and self-administered oral hormonal 

contraceptives following a specific set of legislative criteria.

2016 [HB 4124] Authorizes pharmacists under certain circumstances to 

autonomously prescribe and dispense unit-of-use naloxone to 

a person.

2017 [HB 2527] The prescribing and administering of injectable hormonal 

contraceptives.
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Securing multidisciplinary support

 PHPFAC and expanded the committee to 7 multidisciplinary members:

2 physicians; 2 nurses; and 3 pharmacists.

 PHPFAC has statutory authority to make recommendations to OBOP

for rule adoption of protocols for drug therapy management.

 The coalition of OSHP and OSPA (together called the Oregon Pharmacy 

Coalition) has been successful in proposing and advocating legislation 

that allows independent prescribing authority for pharmacists.

 The coalition intends to continue to work with legislators by providing 

contributions from the pharmacy profession to implementing solutions to 

any other medication use–related issues that face the State of Oregon and 

healthcare providers in the future.

Proactive teamwork

• OSHP: Oregon Society of Health-System Pharmacists

• OSPA: Oregon State Pharmacy Association

• PHPFAC: Public Health and Pharmacist Formulary Advisory Committee

• OBOP: Oregon Board of Pharmacy 
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• PHPFAC has expanded pharmacists’ autonomous authority to 

prescribe several other drugs and devices. 

• The committee approved drugs and devices for addition to the 

postdiagnostic formulary and new protocols for the first time in 

February 2018 such as: 

Initial formulary drugs and devices

• PHPFAC: Public Health and Pharmacist Formulary Advisory Committee

Diabetic testing supplies

Emergency refills of insulin

Albuterol inhalers

Epinephrine autoinjectors Smoking cessation aids

Discharge medications for 

transitions of care

Rapid strep tests

Spacers
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Prospects for future advances

 Oregon pharmacists’ authority to prescribe is postdiagnostic in 

nature and regulated by OBOP. 

 Practicing pharmacists can propose formulary and protocol 

concepts for review by a multidisciplinary advisory board consisting 

of physicians, advanced practice nurses, and pharmacists that 

makes eventual recommendation to OBOP for appropriate rule 

making.

 Areas for future research should assess the rates of pharmacist 

prescribing, payment for prescribing services, and comparisons of 

models of autonomous pharmacist authority for the writing of 

prescriptions developed and implemented in other states and 

Canadian provinces.
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Challenging trainee: “Who is performing below preceptor expectations 

with regard to knowledge, attitude, or skill set.”

• A national survey of pharmacy residency preceptors found that more 

than 90% of preceptors felt confident in providing effective feedback,

whereas only 57% of residents believed they received effective written 

and oral feedback.

 The prevalence of challenging physician trainees is estimated at 7%-28%, 

but the prevalence in pharmacy residency trainees is unknown.
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A need for more research on challenging trainees

• 36-question: 

1) Baseline demographics of survey 

respondents

2) Definition of a challenging resident 

3) Apparent and underlying causes

4) Remediation strategies

5) Screening for potential challenging 

residents

6) Requirements for graduation

7) Resident termination

• 225 responses were received.

• RPD = residency program director
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Observations

(55%)

(49%)
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Remediation Strategies

(60%)
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 Most respondents indicated either a consistent (61%) or 

increasing (28%) number of challenging residents over the past 5 

years.

 Approximately 1/3 of respondents reported that remediation 

corrected the issue (always or usually), whereas in almost 2/3 

remediation only sometimes or seldom corrected the issue.

Remediation Strategies

Future research

 Determine best practices and effectiveness of early identification 

strategies for struggling residents and remediation processes.

 Our needs assessment did not evaluate the trainee’s self-assessment 

skills, but this could be an additional focus area.
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 DICs (Drug information centers), defined as formal centers dedicated to 

providing drug information services, including but not limited to responding to 

drug information requests.

 An electronic question survey was delivered. They were asked questions 

about their characteristics, activities and services, drug information 

requests, and networking activities.

 The response rate was 79% (93 of 118 DICs). 

 Of the 93 respondents, 82 (88%) met the definition of a DIC and were 

included in the directory.

 37 (45%) belonged to a university or college

 36 (44%) belonged to a medical center or hospital

 70% of the DICs (n = 57) had been in existence for more than 20 years.

Am J Health-Syst Pharm. 2020; 77:33-38

 In 1962, the University of Kentucky founded the first formal DIC.

 The principal goal of the center was for pharmacists to support, assist, and 

promote appropriate patient-specific pharmacotherapy by educating and 

influencing prescribers.



Activities and services
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DI requests

Requests were reported to be accepted from:

1) Healthcare professionals (n = 80, 100%)

2) Healthcare consumers (n = 33, 41%)

3) Attorneys (n = 1, 1%), 

4) Social workers (n = 1, 1%), 

5) Law enforcement (n = 1, 1%)

6) Government agencies (n = 1, 1%)

The average numbers of monthly requests:

• < 50 requests (n = 52, 65%)

• 51 - 100 (n = 12, 15%)

• 101 - 150 (n = 9, 11%)

• 151 - 200 (n = 2, 3%)

• > 200 (n = 5, 6%)
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 Despite the variety of services already offered, many DICs (54%) 

were making efforts to expand their services.

 e.g., attempts to increase the number of DI requests, expand the 

types of activities offered, or expand the client base.

Perhaps DICs are content with the number of DI requests that they 

currently handle, as this may be conducive to engagement in other 

activities.

 Mobile APP: 3 DICs (4%) used a mobile application to receive DI requests.
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Limitations

• It is possible that some DICs were not included in the mailing list used to 

distribute the survey instrument.

• DICs that meet the stated criteria but are not listed in the directory are urged to 

contact the investigators so that the directory can be updated accordingly.

Conclusion

• The survey identified 82 DICs that collectively provide a variety of services

to their clienteles. 

• The DIC directory should facilitate networking among DICs.

Networking

• Participants were asked to identify the most appropriate national meeting for 

holding a networking session among the DI community.

• The 3 most commonly reported venues were ASHP, ACCP, and AACP national 

meetings.

• Other reported tools included directories of email addresses (n = 16, 33%), 

Facebook (n = 5, 10%), Twitter (n = 4, 8%), and LinkedIn (n = 4, 8%).
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• From MEDLINE, Cochrane (2004-2017); English language systematic reviews (SRs). 

 Interventions, defined as strategies aimed at improving accordance with 

the prescribed interval and dose of a dosing regimen.

 Adult patients prescribed medication for 1 of the following disease 

conditions: 

1. Diabetes and prediabetes

2. Cardiac conditions

3. Hypertension and prehypertension

4. Stroke

5. Cognitive impairment

 Non–disease-specific SRs that considered medication adherence 

interventions for older adults, adults with chronic illness, and adults with 

known medication adherence problems.

Inclusion
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 Assessed the methodological quality of each relevant SR using the 

validated A MeaSurement Tool to Assess systematic Reviews 

(AMSTAR) instrument.

• The tool contains 11 

requisite items.

• Each SR may receive 

a score ranging from 

0-11.

• AMSTAR score of 8 or 

greater, which is an 

accepted cutoff used 

in prior work.

Evaluation of quality
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• GRADE (Grades of Recommendation, Assessment, Development 

and Evaluation).

• GRADE domains: study design, study quality, consistency, directness, 

and other modifying factors, including precision and strength of effect 

estimates.

Quality of evidence
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Study characteristics

Patient types included:

1) Non–disease-specific patients (60%)

2) cardiovascular disease (8%)

3) Hypertension or prehypertension (8%)

4) Taking statins (4%)

5) Diabetes or prediabetes (4%)

6) Poststroke patients (4%)

7) Hyperlipidemia (4%)

8) Cognitively impaired older adults (4%)

9) Experiencing medication adherence problems (4%)

The types of interventions on which SRs focused were varied and included: 

1) Nonrestricted intervention types (48%)

2) Special medication packaging (16%)

3) Dose simplification (8%)

4) Electronic reminders (8%)

5) Cognitive behavior change techniques (4%)

6) Text messaging reminders (4%)

7) Monitoring and messaging interventions (4%)

8) Psychosocial or educational interventions (4%)

9) Technology focused interventions (4%)
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 Encourage investigators to focus future research on these most promising 

areas, prioritizing rigorous methodology.
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PAD (peripheral arterial disease): intermittent claudication, 

critical limb ischemia, and acute limb ischemia.

Vascular interventions and their role in the 

management of PAD

 Antithrombotic pharmacotherapy may be 

intensified in the postrevascularization period.

 Unlike in the case of stable PAD or acute 

coronary artery disease, there is little 

consensus on the optimal antithrombotic 

regimen for patients with PAD post

revascularization.

 Optimal medical therapy with a statin and an antiplatelet, already 

known to reduce MACE events in patients with stable PAD, has also 

been associated with better outcomes post revascularization.

MACE: major adverse cardiac events
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Literature review of antithrombotic therapy following 

revascularization of lower extremities

Endovascular interventions

 Single antiplatelet therapy (SAPT)

• No benefit of high-dose aspirin over that provided by low-dose aspirin in 

preventing 6-month primary occlusion. 

• The preference to use aspirin 81 mg/day rather than aspirin 325 

mg/day after an endovascular revascularization.

 Dual antiplatelet therapy (DAPT)

• While the MIRROR study demonstrated some benefit of DAPT, based on 

its findings the combination of aspirin and clopidogrel cannot be 

recommended for routine use in patients undergoing endovascular 

interventions, as the trial enrolled a very small number of patients and 

the rate of bleeding events was not reported.
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 Combination of anticoagulation and antiplatelet therapy

• ePAD trial: edoxaban 60 mg/day + aspirin 100 mg/day compared with 

clopidogrel 75 mg/day + aspirin 100 mg/day.

• The trial is precluded by its proof-of-concept design, limited sample size 

(n = 201), and use of a control (DAPT) that does not represent a 

standard of care.

 Anticoagulation therapy

• Vitamin K antagonist (VKA) or DAPT [aspirin + dipyridamole or 

aspirin + clopidogrel]

• These findings are difficult to apply to clinical practice, as an INR goal 

was not reported in any of the individual trials.

Endovascular interventions (continued)
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• Findings from these trials support the use of cilostazol (200mg/day) + SAPT

(Aspirin 100mg/day) to reduce the rates of restenosis after low-risk 

endovascular interventions, especially when a bare-metal stent is retained. 

• In contrast, patients with high-risk balloon revascularization do not seem to 

benefit from treatment with cilostazol.

• The overall risk of bleeding does not seem to be increased by addition of 

cilostazol to SAPT. Candidates for therapy with cilostazol should be selected 

carefully due to the drug’s potential to exacerbate cardiac conditions such 

as arrhythmias and heart failure.

Cilostazol

Circulation. 2013 Jun 11;127(23):2307-15.

Ann Vasc Surg. 2017 Nov;45:22-28.



 Dual antiplatelet therapy

• The combination of DAPT (clopidogrel 75 mg/day and aspirin 75-100 

mg/day) compared with SAPT (aspirin 75-100 mg/day) did not improve limb 

or systemic outcomes in the overall population of PAD patients requiring 

below-knee bypass grafting. 

• Subgroup analysis suggests that clopidogrel + aspirin confers benefit in 

patients receiving prosthetic grafts without significantly increasing major 

bleeding risk.
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Surgical interventions

 Single antiplatelet therapy

• No trials of SAPT relevant to the scope of this review were identified.

J Vasc Surg. 2010 Oct;52(4):825-33, 833.e1-2.
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Surgical interventions (continued)

 Anticoagulation therapy

• Vitamin K antagonist (INR 3.0-4.5) was better for the prevention of 

infrainguinal-vein-graft occlusion and for lowering the rate of ischaemic

events. 

• Aspirin was better for the prevention of non-venous graft occlusion, and 

was associated with fewer bleeding episodes.

Lancet. 2000 Jan 29;355(9201):346-51.
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 Combination of anticoagulation and antiplatelet therapy

• Patients with a lower extremity arterial bypass, chronic aspirin

administration remains the mainstay of antithrombotic therapy.

• Low dosage warfarin therapy may provide some additional 

patency benefit for patients with a femoral-popliteal prosthetic 

bypass and for patients with a vein bypass that is at high risk 

for thrombosis. 

• The addition of warfarin therapy does significantly increase the risk 

of hemorrhagic events.

J Vasc Surg. 2002 Mar;35(3):413-21.

Surgical interventions (continued)

 Cilostazol

• No relevant trials on the efficacy of cilostazol in patients undergoing

bypass grafting were identified.
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Guideline recommendations for antithrombotic therapy following 

revascularization of lower extremities

• Reflecting the overall 

lack of high-quality 

evidence, none of the

guidelines gives a 

strong recommendation

for the use of any 

antithrombotic regimen 

beyond the backbone of 

SAPT.
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1. Impact of exacerbations on patients:

a) Exacerbations are a major contributor to disease progression, with 

accelerated lung-function decline in patients who experience 

exacerbations, and the greatest decline seen in patients with mild 

disease. 

b) Severe exacerbations are also associated with a significant increase in 

mortality, making prevention of exacerbations the key goal in 

management of COPD.

c) GOLD recommendations place a major focus on the role of 

exacerbations in determining treatment options with the updated ABCD 

disease risk stratification tool.

GOLD: Global Initiative for Chronic Obstructive Lung Disease 
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2. Management of COPD 2019 Global Initiative for Chronic Obstructive Lung Disease
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Opportunities for transitional care management

 GOLD 2019 report, for the first time, highlights the importance of 

assessing inhaler technique and adherence in patients with poor 

symptom control before adjusting patients’ medications/treatment 

regimen.

 Initial and repeated reinforcement of patient education on inhaler 

technique is critical for COPD management.

 The use of multiple inhalers can be confusing to patients and lead to poor 

inhaler technique.

Poor inhaler 
technique

Poor 
satisfaction

Poor 
adherence

 Selection of an appropriate inhaler is also important.

Increased mortality 
rates

Increased 
hospitalizations
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 Community, clinical, and hospital pharmacists can provide medication-

related education for patients with COPD, including:

 A review of studies conducted during a 10-year period showed that inhaler 

training education and medication adherence by community pharmacists 

had a positive impact, resulting in significant reduction in inhalation 

errors, improvement in the choice of inhalers, and better adherence 

to inhaled medication.

Opportunities for transitional care management (continued)

The purpose and value of 
taking maintenance 
medications.

The importance of 
adherence.

a)Proper inhaler 
technique.

a)How to troubleshoot and 
maintain their inhalers.
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3. Implications for the health system and managed care community

 Exacerbations of COPD are a major cause of healthcare resource use 

compared with stable COPD.

 Data from large prospective and retrospective studies suggest that 37-71% of 

patients with COPD experience at least 1 exacerbation annually. 9-31% 

require an ED visit and 14-35% require hospitalization.

 Mean cost of treatment for a severe exacerbation that requires hospitalization 

can range from $7,000 to $39,200, with costs substantially elevated for 

patients who require mechanical ventilation.

 Survival rates at 5 years after a hospitalization for a COPD exacerbation are 

estimated to be only 45%.

COPD exacerbations, particularly those that require ED visits or hospitalization, 

lead to substantial economic burden.
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 Several studies have found that COPD aftercare programs that increase 

patient support are beneficial in improving outcomes and reducing 

hospitalizations:

Referrals to 
pulmonologists

Patient education

Inhaler technique 
training

Pulmonary 
rehabilitation 

 This highlights that continuing the move toward integrated care of 

COPD is the way to achieve better outcomes.

• A disease-management program for COPD reduced COPD-related 

and all-cause 60- and 90-day readmission rates: home visits, clinical 

assessment, medication review, inhaler technique training, and

disease-education components.
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• Medication education prior to discharge may improve transitions of care TOC.
• Some of the medication education encounters were not completed due to the limited 

provision of medication education on weekends.
• A clinical weekend shift for second- and third-year student pharmacists already 

employed was proposed, with completion of medication education designated 

as one of the major responsibilities of the shift.

REWARDS Method 
1. Read hand book

2. Electronic learning

3. Workshop

4. Assessment and

Review of checklist

5. Direct observation

6. Sign-off

Student self-directed learning

Pharmacist-facilitated learning
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High risk medication:

Anticoagulants

Oral chemotherapy

Oral fluoroquinolones

Immunosuppressants
Inhalers 

Insulin 

Oral linezolid

Naloxone 

Long-acting opioids

 The division’s completion rate for patients requiring education was 

79% in 2017, compared to 86% in 2018 (p = 0.006).
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 Observe no difference in success rates by college of pharmacy or year of 

pharmacy school. Indicate that the REWARDS Method is an effective 

training technique regardless of the students’ background knowledge.

• 2 colleges of pharmacy

• 3 second-year students and 7 third-year students.

 An important measure of the success of the REWARDS Method would be to 

assess patient understanding and satisfaction with the education provided 

by the student pharmacists.

 It directly answers the 2009 ASHP policy position calling for increased 

student involvement in the provision of patient care.
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2030 outlook: medication-use experts accountable for 

 Comprehensive medication management (CMM) 

 Medication management services (MMS) 
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Anticipated domains of change: Trends, Risks, Opportunities        

Trends

Patient-centered 
care

Social 
determinants of 

health (SDH)

The continuous 
care model

Clinical decision 
support (CDS)

Risks

Marketplace and 
organizational 

dynamism

Health policy and 
regulatory 
complexity

Finance and cost 
decisions

Opportunities

Machine learning and 
artificial intelligence (AI)

Clinical and therapeutic 
technology innovations

Precision medicine and 
pharmacogenomics

Professional scope of 
practice transformation
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Recognizing the Crisis

 In 2004, the year after the SARS outbreak, the Taiwan government 

established the National Health Command Center (NHCC) that includes the 

Central Epidemic Command Center (CECC).

 Taiwan leveraged its national health insurance database and integrated it 

with its immigration and customs database to begin the creation of big data 

for analytics.



50

Low risk (no travel to level 3 alert areas)

• Persons were sent a health declaration border 
pass via SMS (short message service) messaging 
to their phones for faster immigration clearance.

Higher risk (recent travel to level 3 alert areas)

• Persons were quarantined at home and tracked 
through their mobile phone to ensure that they 
remained at home during the incubation period.

• It also used new technology, including QR code scanning and online 

reporting of travel history and health symptoms to classify travelers’

infectious risks based on flight origin and travel history in the past 14 days. 

Border Control, Case Identification, and Containment
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Managing the Crisis

Border control from the air and sea

Case identification 

(using new data and technology)

Quarantine of suspicious cases 

Proactive case finding

Resource allocation 

(assessing and managing capacity)

Reassurance and education of the 

public while fighting misinformation

Negotiation with other countries 

and regions

Formulation of policies toward 

schools

Formulation of policies toward 

childcare

Relief to businesses
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Resource Allocation: Logistics and Operations

Use government funds and military personnel to 

increase mask production. 

Set the price of masks

 On January 20, the Taiwan CDC 

announced that the government had 

under its control a stockpile of 44 million 

surgical masks, 1.9 million N95 masks.



53

Taiwan’s Outcomes so Far (as of February 24)

 The minister of health and welfare received approval ratings of more 

than 80% for his handling of the crisis, and the president and the 

premier received an overall approval rating of close to 70%.

 As of February 24, Taiwan has 30 cases of COVID-19. These cases 

represent the 10th-highest case number among countries affected thus 

far, but far fewer than the initial models predicting that Taiwan would 

have the second-highest importation risk.
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