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The Resilience of the Pharmacy Profession 
during a Time of Crisis

executive editor letter

My first three months as CEO of the California Pharmacists 
Association have not been what I expected, just as this time 
has not been what any of us expected. Future pharmacists and 
pharmacy educators did not expect to finish the semester remotely, 
and practicing pharmacy professionals did not expect the unique 
demands and turbulence of the last few months. 

I have been amazed by the dedication of pharmacy professionals 
across the country. As you worked on the frontlines of care 
during the COVID-19 pandemic, often without sufficient personal 
protective equipment (PPE), you ensured that your patients 
continued to receive excellent care and reassurance during a 
stressful and frightening public health crisis. Pharmacists and 

pharmacy technicians remained resilient and flexible in the face of a difficult and constantly 
changing landscape of care. Community and retail pharmacies developed new pick-up policies 
and even created drive-thru set-ups if they didn’t normally have this capability, while pharmacies 
in inpatient settings completely revamped their procedures to ensure the safety of both patients 
and staff. CPhA Board of Trustee President, Dr. Ken Thai, formed the COVID-19 Taskforce, and a 
dedicated team of professionals led by Dr. Richard Dang work tirelessly to develop and share the 
latest resources to combat the pandemic through our website, town hall meetings, and targeted 
continuing education courses. 

Even as pharmacy professionals continued to cope with the challenges of the pandemic, we 
entered into a time of civil unrest following the killing of George Floyd by police officers in 
Minnesota. I am proud of the profession standing up to reject systemic racism and injustice. 
Pursuing equity for patients is a core tenant of the profession, and it is heartening to see so 
many pharmacy professionals respond to the destruction in the aftermath with an even stronger 
commitment to reopen their doors and continue to serve patients.

Throughout these difficult times, pharmacy professionals have remained more dedicated than 
ever. I’m proud to serve a profession that cares for our communities every day in the face of 
unprecedented challenges.

Susan A. Bonilla

CEO, California Pharmacists Association
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letter from the editor https://doi.org/10.37901/jcphp20-00LE2

"When life changes itself to harder. Change yourself to stronger." At JCPhP, we are following 
these wise words and focusing on charting a strong path towards quality and visibility for the 
journal. Accordingly, we are working on improvements such as:

1. A slightly modified vision statement that still reflects our path to excellence

2. A new reviewer application and CE process

3. A new Scholars Corner dedicated to our Students, Residents, Fellows, and Graduate 
School Students to publish in the area of Contemporary Pharmacy Practice

Featured in this issue, true to our name: 

• A Capsule article from a student pharmacist in Scholars Corner, on treatment 
recommendations for adults with heart failure.

• Five personal stories about impact of the COVID-19 on our pharmacists, patient care, 
and community

• A very timely Original Research article on preparedness in ordering and interpreting lab 
tests

• A Commentary on the Digital Era in Health Care from CPhA’s Digital Health Conference 
held in 2019

And welcome to our CPhA CEO Susan Bonilla in her topical letter to the readership.

Please reach out and feel free to provide feedback that can improve OUR journal.

Anandi V. Law, BPharm, MS, PhD, FAPhA
Editor-in-Chief

Dear Readers,

To inform, educate and motivate 
pharmacy professionals to 

advance pharmacy practice and 
patient care.

JCPhP's Vision

https://doi.org/10.37901/jcphp20-000E2
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Pharmacy Stories from the COVID-19 Pandemic

editorial

Patterson Family Pharmacy
Ali Wright, RPh
COVID-19 offered an unexpected turn of events for businesses 
worldwide. Being a small business and independent 
pharmacy, closing our doors to the public was a frightening 
experience. With the fear of the coronavirus and stay-at-home 
orders, our staff knew we needed to take matters into our 
own hands. As a small-town pharmacy, we pride ourselves on 
going above and beyond for all our customers. Our motto at 
Patterson Family Pharmacy is “where you are known” and we 
can guarantee anyone who walks in our doors will be treated 
like family from the start! For the past two months we have 
been increasing our reminder calls for refills due, establishing 
a steady flowing drive-thru, and offering multiple deliveries 
a day to patients in surrounding areas. With the shortage of 
masks in our town we found a local seamstress willing to 
provide reusable masks to our staff and patients. In addition, 
our staff has been distributing goodie bags with multivitamins 
and alcohol pads to all patients as a token of appreciation 
for supporting our business during these troubling times. We 
understand the concerns associated with coronavirus and 
hope to ease the stress one patient at a time!

A New COVID-19-Specific 
Hospital in Georgia: Building an 
Interprofessional Staff in 2 Weeks
Trina J. von Waldner, PharmD
University of Georgia College of Pharmacy
One of the earliest COVID-19 hot spots was the rural 
community of Albany, Georgia. There were over 500 cases 
by early April, many traced back to a funeral in late February. 
Local hospitals were overwhelmed and requested support. 
The Georgia-3 Disaster Medical Assistance Team deployed 
mid-April. The interprofessional response was intensely 
interprofessional, including pharmacists. I was one of the 

We put out a call for pharmacy professionals across the country to share their stories of pharmacy practice during the 
COVID-19 pandemic. Below is a selection of those stories. If you would like to submit your story for consideration in 
a future issue, visit cpha.com/news/jcphp/jcphp-pandemic-stories.

pharmacists, and this emergency response initiative was 
like nothing I had experienced in a 34-year career that 
spanned hospital pharmacy administration, public health, 
and academia. 

Our mission was to staff and prepare an alternate facility 
dedicated to COVID-19 patients. The first patients quickly 
arrived for the new ICU; many were DNR and had been 
hospitalized for a month or longer. Heartbreaking cases 
included much loved and respected family matriarchs, who 
for weeks had no visitors, save for their hard-working, PPE-
clad nurses. Most patients were sedated and ventilated; many 
had multi-organ failure and secondary infections, requiring 
treatment with multiple pressors, high dose anticoagulants, 
and antibiotics. Pharmacists performed daily monitoring 
of drug therapy. Co-morbid conditions included diabetes, 
obesity, and cardiovascular disease. 

The teamwork was impressive. Temporary nurses, physicians, 
respiratory therapists, and pharmacists were on-boarded in 
a matter of days. Managers were orienting new employees 
and expanding work schedules every shift. As I learned new 
systems, drugs, and coworkers, everyone worked together 
to provide the best care. I found my comfort level in helping 
train new people on computers and automated dispensing, 
moving pharmacy operations to 24-hour service, and 
bridging critical gaps as the hospital filled, floor by floor. In 
two weeks of 12-hours shifts, I saw changes in treatment that 
demonstrated how rapidly the pandemic was evolving. This 
public health challenge is far from over, but the dedication 
of everyone involved was a testament to the power of 
interprofessional collaboration and teamwork.

My COVID-19 Journey
Marilyn Stebbins, PharmD
UC San Francisco School of Pharmacy
Below is an excerpt from Dr. Stebbins' experiences as a 
COVID-19 patient. This piece was originally published on the 
UC San Francisco School of Pharmacy website. It can read 
in its entirety at pharmacy.ucsf.edu/news/2020/04/my-covid-
19-journey.

Throughout this health episode and as a COVID-19 patient I 
saw the federal government downplay the COVID-19 threat. 
I saw a lack of readily available diagnostic testing, and no 
plans for patient isolation and testing after hospitalization. As 
an early COVID-19 patient, I experienced uncoordinated and 
sometimes differing guidance from the federal government 
and county public health departments, both of which health 
care providers rely on to make patient care decisions.

Once home, I felt disconnected. I wasn’t contacted by the 
county public health department until I’d been home for four 
days. On my husband’s need to quarantine, we received 
advice that made no sense in light of the fact that I was still 

https://doi.org/10.37901/jcphp20-000E2
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positive. It would have been so much easier, and so much 
“healthier” for me, to have known before I came home from 
the hospital what my husband’s COVID-19 status was. We 
may not have had to have isolated from one another in the 
same house once I was released from ICU, and I’d not have 
had the constant guilt and anxiety, as a known positive, 
about potentially infecting him.

After I returned home, I called my manicurist to explain how 
bad I felt that she’d been unknowingly exposed by me. The 
public health department had never contacted her.

I consider myself a well-informed health care provider, and 
even I felt somewhat abandoned by the larger health care 
system—and lost—once home. It was very difficult to find 
answers to my questions. Thankfully, I have a very committed 
primary care physician who continues reply to my questions 
with “let me find out for you.” She has been amazing.

In many ways, I was fortunate to be an early patient. Aside 
from the serious lack of COVID-19 testing, I needed care at a 
time when there were no shortages of hospital personnel or 
critical shortages of equipment. I had skilled, competent, and 
compassionate nursing care. My physicians were top-notch 
and always kept me informed. I saw the ICU pharmacist 
every day through the glass; she was my former student. 
I also knew I was being cared for from afar by our UCSF 
pharmacist alumni and faculty who practice at UC Davis 
Medical Center.

I saw exceptional patient care. I also saw—having moved 
horizontally, over, and through the system—a deeply 
uncoordinated system, however unintentional. And I 
committed to myself to do what I can, as one pharmacist, to 
change the status quo.

What did I learn?
Patients feel a sense of abandonment in times of uncertainty. 
Keeping patients well-informed at all times, even when it’s 
only to say, “We don’t have all the answers, but we’re working 
on it,” is not only important, it’s our responsibility as health 
care providers.

When patients are symptomatic, navigating the health care 
system can be an especially overwhelming challenge. It’s 
our responsibility as health care providers to understand this 
and provide care from an empathetic as well as a clinical 
perspective.

The coordinated care of patients in and out of systems and 
across systems must be a priority. The provision of patient-
centered care is the responsibility of health care providers. 
Coordinating patient-centered care is the responsibility of the 
larger health care infrastructure, working together and with 
providers.

Family members are a part of, not apart from, the care of 
patients. It’s our responsibility as health care providers to 
consider family members in the patient’s care plan.

What am I doing to help change the status quo?
I’ve donated blood for UCSF for several antibody studies and 
am hoping to donate my convalescent plasma as soon as I 
meet the criteria. I’ve also joined the UCSF COVID-19 Citizen 
Science Study, which is a surveillance study using an online 
app. I encourage each of you to do the same. Download the 
app or text COVID to 41411.

My UCSF virtual transitions-of-care team is now working with 
patients who’ve tested positive and negative for coronavirus 
and who have medication questions regarding COVID-19. 
It’s important to provide evidence-based answers to patients 
and their families; knowledge is power. It’s also important to 
validate their fears and frustrations with the ever-changing 
landscape of the COVID-19 treatment world. Fortunately, 
and because we practice at a health sciences university, my 
team is completely up-to-date on the latest science, patient 
care protocols, medication management protocols, and 
epidemiological outlook for COVID-19.

I’m gladly sharing my patient case with our PharmD students 
whose responsibility it will be, as future licensed providers, to 
advocate for patients; for an equitable health care system in 
which everyone has access to information, care, and testing 
when needed; and for the safety and protection of the entire 
health workforce.

Last, I’m raising my voice. Now is the time for pharmacists 
to step up, share the full extent of their expertise, and help 
identify and solve health system problems.

Pharmacists are on the front line in every community and 
could provide community testing when it becomes available, 
treatment options once these options are adequately studied, 
and vaccinations once developed.

Because of their access to the community, pharmacists are 
well positioned to help minimize the health disparities we’re 
seeing so clearly in this pandemic.

Pharmacists have the expertise needed to leverage emerging 
models of telehealth and virtual clinics to ensure that each 
patient has an individualized, accurate medication list and 
takes their medications correctly and safely. Research 
suggests that medical errors are the third-leading cause of 
death in the U.S. and that many of these deaths are directly 
associated with medications.

We, as pharmacists, have the opportunity and the 
responsibility to change the health care system into one that 
gives us the ability to apply the full weight of our expertise. 
The status quo is not acceptable, and it’s not in the best 
interest of our patients.

Update: May 7, 2020
I got my second negative. I’m now considered cleared of the 
virus and recovered!

It’s been 77 days since my journey with COVID-19 began. 
My story was one of COVID-19 in the early days when we 
were all learning about this threat and how to deal with it. 
Everyone—my providers, the public health system, my friends 
and family—did their best to follow existing procedures at the 
time. Going forward, it’s clear that we each—including me as 
a pharmacist and now a former COVID-19 patient—have to 
do our part to challenge this disease and use our expertise 
to prepare for whatever health threats of this magnitude we 
might face into the future. One of the ways pharmacists 
can serve the public is by ordering and administering FDA-
authorized COVID-19 testing. Pharmacists are the most 
accessible health care providers in the community. I’m doing 
whatever I can to help inform decision makers about the 
potential of pharmacists to serve in this role.
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Symba Center in Victorville, CA
Shawn R. Smith, PharmD
Western University of Health Sciences
As a new faculty member at Western University of Health 
Sciences College of Pharmacy I have spent most of my 
hours developing an innovative practice site, which is a non-
profit free clinic called Symba Center. Our clinic provides 
primary care services to uninsured and underinsured 
residents of Victorville, CA using a pharmacist-physician 
collaborative practice model with a focus on chronic 
disease management. In addition to pharmacist and 
physician clinicians, this multidisciplinary approach utilizes 
social worker and nurse community volunteers. During the 
COVID-19 pandemic, Symba Center partnered with City of 
Victorville’s Homelessness Task Force to oversee operations 
and healthcare services at five homeless shelters throughout 
the city. Initiated on March 23, the pharmacist-led team 
developed written health policies and procedures, currently 
conducts staff and volunteer training, performs health 
screenings for residents, and provides COVID-19 testing 
services and personal protective equipment (PPE) to staff 
and residents. Symba Center clinicians intake and quarantine 
homeless persons through a triage process to minimize risk of 
COVID-19 spread and refer patients for emergency medical 
care as clinically indicated. The priority of this collaborative 
effort is to prevent the spread of COVID-19 in our community 
especially among the homeless who are disproportionately 
affected by chronic conditions that are known to put people 
at higher risk of poor outcomes if infected. Symba Center 
continues to provide these services to the City of Victorville 
and the homeless shelters in the area to ensure CDC infection 
control compliance in this vulnerable population.
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clinical practice capsule

Treatment Recommendations for Adults with 
Various Stages of Heart Failure
Stephanie Lee; Craig Stern, PharmD, MBA

Introduction
Heart failure (HF) is a progressive disease state resulting from 
disorders of the pericardium, myocardium, endocardium, 
heart valves or from certain metabolic diseases. Heart failure 
is the preferred term over congestive heart failure, since 
not every patient presents with fluid overload. Patients with 
heart failure will often have symptoms of left ventricular (LV) 
myocardium dysfunction. HF patients can have a wide range 
of LV functions leading to various ejection fraction (EF).

Diagnosis Classification
The two widely accepted classifications of HF are the 
American College of Cardiology Foundation/ American Heart 
Association (ACCF/AHA) stages of HF and the New York Heart 
Association (NYHA) functional classifications. The ACCF/AHA 
stages focus on the development and progression of HF. The 
NYHA functional classification focuses on the symptoms of the 
HF and how it reflects on daily activity and exercise tolerance.

Treatment Algorithm
Treatment approaches vary depending on the patient’s 
clinical presentation of HF. The following table and flowchart 
demonstrate the treatment algorithm based on the ACCF/
AHA stage and NYHA functional classification. 

Treatment Options
This section provides a list of common medications used in 
each class of the HF treatment. It is intended to provide an 
overview of the treatment options, prices of medications per 
dose, common adverse drug reactions (ADR) and black box 
warnings (BBW) of each medication classes.

Treatment Recommendation
This section provides the author’s recommendation on how to 
select a drug in each class. The recommendations provided 
are based on national guidelines, clinical trials and national 
association recommendations as provided in references #5-16.

ACE Inhibitor (Step 1 for ACCF/AHA Stage  
A, B, C)(5,6)

• ACE inhibitors are preferred over ARB for the reduction 
in all-cause mortality and cardiovascular (CV) death in 
patients with either left ventricular dysfunction due to 
acute myocardial infarction or chronic heart failure.(7)

• CrCl≥10 mL/minute

 ○ Start enalapril 2.5 mg titrate slowly with one- to 
two-week intervals to 40 mg QD for the greatest 
increase in EF, stroke volume (SV) and decrease 
mean arterial pressure (MAP).

 ○ If side effects (cough, Gastrointestinal discomfort, 
renal function deterioration) intolerable

 ■ Change to ramipril 1.25 mg titrating up to 
10 mg QD for the benefit of lowing all-cause 
mortality.

 ○ If hepatic impairment, start lisinopril 2.5-5 mg QD 
titrate up by 10 mg every one to two weeks until 40 
mg QD

• Risk of angioedema increases with the concurrent use 
of neprilysin inhibitors

• ACE inhibitor contraindicated with sacubitril

Table 1. Demographic characteristics of the respondents

https://doi.org/10.37901/jcphp19-00012

scholars corner

https://doi.org/10.37901/jcphp19-00012


Journal of Contemporary Pharmacy Practice   |   vol. 67, no. 2          13 

Table 2. Definition of HFrEF and HFpEF

Table 3. ACCF/AHA Stages of HF and NYHA Functional Classifications

HTN: hypertension; DM: diabetes mellitus; ASCVD: atherosclerotic cardiovascular diseases; MI: myocardial infarction 

• Avoid ACE inhibitor therapy in non-dialysis patients with 
creatinine clearance (CrCl)<20 mL/minute

• ARBs (Step 1 for ACCF/AHA Stage A, B, C)(8)

• Candesartan and valsartan preferred over other ARBs 
based on their efficacy to suppress aldosterone.(9)

• Start candesartan 4-8 mg QD and titrate up to 32 mg 
QD or valsartan 20 to 40 mg BID and titrate up to 160 
mg BID.(10,11)
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Figure 1. Stage C and NYHA Class I-IV Medication Treatment

Figure 2. Stage A, B and D Treatment
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Table 4. Cost of Treatment Per Dose

*Cost is obtained from the lowest AWP of the generic formulation from Lexicomp on 09/09/2019. 

**Loop diuretics. QD: once daily; BID: twice daily; TID: three times daily; AF: atrial fibrillation; SrCr: serum creatinine level; N/A: 
not applicable.
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*Cost is obtained from the lowest AWP of the generic formulation from Lexicomp on 09/09/2019. 

**Loop diuretics. QD: once daily; BID: twice daily; TID: three times daily; AF: atrial fibrillation; SrCr: serum creatinine level; N/A: 
not applicable.

Table 4 (continued). Cost of Treatment Per Dose
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*Cost is obtained from the lowest AWP of the generic formulation from Lexicomp on 09/09/2019. 

**Loop diuretics. QD: once daily; BID: twice daily; TID: three times daily; AF: atrial fibrillation; SrCr: serum creatinine level; N/A: 
not applicable.

Table 4 (continued). Cost of Treatment Per Dose
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Beta Blockers (Step 2 for ACCF/AHA  
Stage B, C)(12-14)

• For all patients with reduced ejection fraction.

• Start with carvedilol 3.125 mg BID titrate up every two 
to four weeks as tolerated up to 25 mg BID or 50 mg 
BID if patient (pt)>85kg for a greater improvement in 
LVEF comparing to metoprolol succinate and a greater 
effect on overall mortality comparing to bisoprolol.(15-17)

• If 25 mg carvedilol not tolerable then use one of the 
following:

 ○ Bisoprolol 1.25 mg QD titrate up every two or more 
weeks as tolerated up to 10 mg QD.(18)

 ○ Metoprolol succinate 12.5 to 25 mg QD every two 
or more weeks as tolerated up to 200 mg QD.(19)

*Cost is obtained from the lowest AWP of the generic formulation from Lexicomp on 09/09/2019. 

**Loop diuretics. QD: once daily; BID: twice daily; TID: three times daily; AF: atrial fibrillation; SrCr: serum creatinine level; N/A: 
not applicable.

Table 4 (continued). Cost of Treatment Per Dose

 ○ Switching among the three recommended beta 
blockers not recommended.

 ○ Watch for signs of resistant edema for possible 
dose adjustment or discontinuation.

• Contraindication

 ○ 2nd or 3rd degree atrioventricular heart block 
without pacemaker

 ○ Heart rate<50 bpm without pacemaker

 ○ Asthma
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ARNI (Step 2 for ACCF/AHA Stage C, HFrEF 
NYHA Class II-lll)(20)

Used for its benefit of reducing left atrial size, reverse left 
atrial remodeling and improve in NYHA class.(21)

• If patient with adequate BP (Systolic Blood 
Pressure>100 mmHg) and eGFR≥30 mL/min on 
moderate to high dose ACEI or ARB,

 ○ Start Sacubitril/Valsartan (Entresto) at 49 mg/51 mg 
BID, titrate up by doubling dose every two to four 
weeks until 97mg/103mg BID.

• If patient with adequate BP on low dose ACEI or ARB 
or no ACEI or ARB,

 ○ Start Sacubitril/Valsartan (Entresto) at 24 mg/26 mg 
BID, titrate up by doubling dose every two to four 
weeks until 97 mg/103 mg BID.

• Contraindication

 ○ Angioedema

Aldosterone antagonists (Step 3 for ACCF/
AHA Stage C)
• Eplerone is preferred over spironolactone due to the 

endocrine related adverse effects.

Diuretic (Step 3 for ACCF/AHA Stage C)(22)

• Start with furosemide 20 mg QD, titrate up to BID. Use 
the lowest possible dose to achieve goal.

• BID dosing to avoid post-diuretic rebound sodium 
retention.

• If loop diuretic resistance, add Hydrochlorothiazide 25-
100 mg to achieve sequential blockade.

Statins (primary/secondary prevention for 
cardiovascular disease for ACCF/AHA Stage 
A, B, C , NYHA class II to IV, EF<35%)(8,23)

• Initiate atorvastatin 10-20 mg (moderate statin therapy) 
for patients: 

 ○ Low density lipoprotein cholesterol (LDL-
C)<190mg/dL and 10-year cardiovascular disease 
(CVD) risk of 10 percent or greater

• Initiate atorvastatin 80mg (high intensity statin therapy) 
for patients:

 ○ LDL-C≥190 mg/dL without familiar 
hypercholesterolemia.

• Do not initiate statin therapy with patients with 
LDL-C<190 mg/dL and 10-year cardiovascular disease 
(CVD) risk of less than 5 percent. 

• LDL fewer than 30 leads to higher cardiovascular risk.

ACCF: American College of Cardiology 
Foundation

ACEI: angiotensin-converting enzyme inhibitors

ADR: adverse drug reactions

AF: atrial fibrillation

AHA: American Heart Association

ARB: angiotensin-receptor blockers

ARNI: angiotensin receptor-Neprilysin inhibitors

ASCVD: atherosclerotic cardiovascular diseases

BBW: black box warnings 

BID: twice daily

BP: blood pressure

BPM: beats per minute

C/I: contraindicated

CrCl: creatinine clearance

CVD: cardiovascular disease

DM: diabetes mellitus

EF: ejection fraction

eGFR: estimated Glomerular filtration rate 

GDMT: guideline-directed medical treatment

HF: heart failure 

HFpEF: heart failure with preserved ejection 
fraction

HFrEF: heart failure with reduced ejection fraction

HTN: hypertension

LDL-C: low density lipoprotein cholesterol

LV: left ventricular 

LVAD: left ventricular assist device

LVEF: left ventricular ejection fraction

MAP: mean arterial pressure 

MI: myocardial infarction

N/A: not applicable

NYHA: New York Heart Association 

Pt: patient

QD: once daily

SrCr: serum creatinine level

SV: stroke volume 

TID: three times daily

Abbreviations
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commentary https://doi.org/10.37901/jcphp20-00002

Re-envisioning the Pharmacist’s Role in the Era 
of Digital Health—CPhA’s Inaugural Digital Health 
Conference
Parisa Vatanka, PharmD, CTTS; Judy Crespi Lofton, MS

Introduction
Digital health is rapidly evolving and promises to transform 
how health care is delivered and consumed. To explore 
advances at the intersection of health and technology and 
how pharmacy can embrace emerging modalities moving 
forward, the California Pharmacists Association (CPhA) 
hosted a Digital Health Conference on October 12 and 13, 
2019, in Garden Grove, California.

This conference provided an opportunity for pharmacists to gain 
a deeper understanding of the digital health ecosystem, explore 
opportunities, and share perspectives for leveraging digital 
health products to improve patient care. This commentary 
provides an overview of new and emerging digital health 
technologies, and a summary of the conference. It is not a 
comprehensive or systematic review of the field of digital health, 
rather its scope is limited to the key concepts and perspectives 
shared at the conference by presenters and participants. Table 
1 provides information summarizing what is already known 
about this subject and what is added by this commentary.

During the conference, pharmacists were introduced 
to definitions and concepts in digital health, discussed 
opportunities and challenges related to integration of digital 
health into existing health care infrastructures (including 
legal and regulatory frameworks, pharmacy practice models 
and payment), and explored educational needs to prepare 
pharmacists for their evolving roles. As digital health 
technologies are being integrated within the healthcare 
system, this conference aimed to focus on opportunities 
specific to pharmacy.

Definitions and Concepts in Digital 
Health–An Introduction for Pharmacists
Digital health is an umbrella term that encompasses a wide 
range of products at the intersection of health and technology 
for prevention, diagnosis, treatment, and management of 
health and diseases. The digital health landscape comprises 
several categories, including:(1)

• Mobile health (mHealth), including wellness and fitness 
trackers, and smartphone apps that support various 
aspects of health such as medication adherence, sleep, 
fitness, and nutrition.

 ○ These devices are sometimes referred to as the 
“internet of things,” which can be described as 
the interconnection via the internet of computing 
devices embedded in everyday objects, enabling 
them to send and receive data.

• Health information technology (HIT), including electronic 
medical record systems, electronic prescribing and 
order entry, and consumer health IT applications.

• Devices, sensors and wearables, which include 
wearable wireless devices, biometric sensors, diagnostic 
products, sensor-enabled medications.

• Digital therapeutics, which deliver evidence-based 
therapeutic interventions to patients that prevent, 
manage, or treat a medical disorder or disease, and may 
receive regulatory approval.

What is Already Known About this 
Subject What this Article Adds

• Digital health is a rapidly evolving eld in 
health care.

• Some digital health products are already 
widely available and used by 
consumers.

• There are many unanswered questions 
about how to optimize the use of digital 
health products and services in the 
delivery of health care.

• Pharmacists are well-positioned to play 
a pivotal role in advancing the 
integration of digital health products and 
services to optimize patient care.

• Pharmacists need to provide leadership 
to advance professional opportunities in 
the digital health space.

• Educational opportunities are available, 
but more are needed to ensure that 
pharmacists are prepared to embrace 
evolving digital health roles.

Table 1. Summary of the Article

http://www.marcarianlaw.com
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• Personalized health care, including patient-reported 
outcomes, predictive analytics, and clinical decision 
support.

• Telehealth, including telemedicine virtual visits, remote 
patient monitoring, and remote care programs.

Examples of core technologies in digital health and their 
definitions, such as artificial intelligence, machine learning, 
and cloud computing that were reviewed during the 
conference are shown in Table 2. Digital health products 
can be used by pharmacists to transform the care they 
provide and improve outcomes with the aim of contributing 
to a healthier society. Digital health products are designed to 
support proactive, continuous care and engage patients to 
be informed, active participants in their care.

Some digital health products are already widely available 
and used by consumers. Presenters noted that there are 
more than 300,000 health-related apps available in the app 

store for download. Consumers can use these apps for a 
wide range of functions, including tracking fitness goals, 
diet, sleep, medication use, tobacco cessation efforts, and 
data related to specific disease states or health conditions. 
Many of these apps can be linked with wearable devices 
such as fitness trackers to gather data related to actual 
patient behavior. While much is still unknown regarding the 
effectiveness of health apps themselves, preliminary data 
shows that these apps can spur healthy activities and self-
management behaviors that can result in a range of benefits. 

Of note, digital therapeutics are considered distinct from other 
digital health products in that they have clinical evidence that 
demonstrate their benefits. Digital therapeutics are a specific 
category of digital health products that may be used alone 
or in addition to pharmaceutical products for the prevention, 
management and/or treatment of various health conditions. 
In some cases, digital therapeutics are available only through 
an authorized prescriber and are regulated by the FDA under 

Type of  Description
Technology
Wearable Health Devices, such as �tness trackers, that can be worn by consumers to 
Technologies track information relatedto self-management oftheir health.

Cloud Computing The delivery of computing services (including servers storage, 
 databases, networking, software, analytics, intelligence, etc.) over 
 the internet, rather than a local server, to offer faster innovation, 
 �exible resources, and economies of scale.

Arti�cial Intelligence Technology that uses algorithms and software to approximate 
 human cognition in the analysis of complex data. Machines can 
 perform tasks in ways that are “intelligent” and can adapt to different 
 situations; examples include visual perception, speech recognition, 
 decision-making.

Machine Learning A branch of AI based on the idea that machines can be built to 
 process large amounts of data and learn on their own using 
 algorithms and statistical models relying on patterns and inference.

Robotics A �eld of technology that deals with the design, construction, 
 operation, and application of robots. There are many uses in health 
 care, such as providing physical assistance and fostering patient 
 engagement through socially assistive robotics.

Digital Therapeutics Digital therapeutics (DTx) deliver evidence-based therapeutic 
 interventions to patients that are driven by high quality software 
 programs to prevent, manage, or treat a medical disorder or disease. 
 They are used independently or together with medications, devices, 
 or other therapies to optimize patient care and health outcomes.(2)

Table 2. Examples of Core Technology Terminology Shared by Presenters
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the “software as a medical device” framework.(3) The first 
prescription digital therapeutic received FDA clearance in 
2017 based on data demonstrating improved outcomes of 
abstinence and treatment retention in patients with substance 
use disorder.

Data collected on patient adherence and biometrics will 
guide medication management, allowing the pharmacist to 
conduct more targeted patient consultations. Personal health 
data can also be used to support the delivery of precision 
medicine, which individualizes the care that patients receive 
based on personal factors, including their genomic profile, 
environment, and lifestyle. Additionally, other types of digital 
health products that provide data analytics and automate 
certain functions can allow health care providers to operate 
more efficiently and devote more time to direct patient care.

Digital health products can also be used to nudge patient 
behavior, particularly when interventions can be delivered 
through widely-available tools such as apps on smartphones.(4) 
Learning algorithms may be integrated into these apps to track 
how individuals respond to prompts and determine the most 
effective approaches for activating and sustaining behavior 
change. The development of digital interfaces that increase 
consumer and patient engagement in improving their health 
creates opportunities to not only foster change at the individual 
level, but can also be applied more broadly to improve population 
health.

Telemedicine represents another strategy that allows 
technology to be used to improve access to care and deliver 
services conveniently and efficiently. In some cases, patients 
are provided with devices that allow them to video chat with 
their provider. This technology allows the provider to better 
assess the patient’s physical condition compared to an audio-
only call without the need for an in-person appointment.

Digital Health and the Evolution of 
Pharmacy Practice
Presenters discussed how digital health technologies can be 
leveraged by the pharmacy profession to improve outcomes 
for patients. Generating data is not enough to improve 
patient care. The data must be presented in an actionable 
manner – interpreted and applied in a manner to augment 
clinical decision-making and patient self-management in 
order to achieve desired outcomes. In addition, pharmacists 
can play a key role as “translator”, assisting patients with 
understanding data from various apps, wearables, devices 
and assisting in interpreting the data in the context of the 
patient’s health conditions and medication-related needs and 
supporting patients with self-management of their health.

Currently, pharmacists can use data collected from wearables 
and associated apps to assess the status of a chronic 
condition and work with the patient and his or her health 
care team to identify challenges and develop and implement 
strategies to address them. For example, a pharmacist who 
offers educational services to patients who have diabetes 
can work with patients to use continuous glucose monitors 
to make determinations about how to adjust insulin doses. 
There are also platforms emerging that automate this process.

Presenters observed that, as digital health products and 
services mature, pharmacists may need to evolve their 
practices and roles in order to effectively integrate digital 

health products and solutions, including developing new 
business models that compensate pharmacists for applying 
their expertise to the application of this information to the 
patient’s care. Tasks that do not require clinical judgement 
will increasingly be delegated to pharmacy technicians and 
repetitive tasks that can be automated can be addressed 
with robotic solutions.

As more tools increase the ability to track and communicate 
an ever-increasing array of variables, pharmacists’ roles in 
interpreting and applying this information to clinical decision-
making is growing. For example, patients with heart failure 
may weigh themselves with scales that are designed 
to identify weight gain and possible fluid retention and 
transmit this data via a Bluetooth connection to an app on 
a smartphone. The app sends a message to the patient’s 
health care team for evaluation and potential interventions 
under certain conditions, such as if the patient gains a certain 
amount of weight within a certain timeframe.

Today, pharmacists can use point-of-care testing to screen for 
health conditions and initiate treatment for certain conditions 
through collaborative practice agreements (for example, in 
some states, pharmacists can dispense antibiotics under 
a collaborative practice protocol in response to a positive 
response on a rapid strep test). Presenters suggested that, 
in the future, pharmacists may be able to expand the types 
of collaborative practices and services that they provide 
through the use of digital health solutions, including those that 
utilize pharmacogenomics to guide the delivery of precision 
medicine. For example, in the future, a pharmacist might be 
able to prepare and dispense a 3D-printed medication that 
contains the specific dosage that the patient needs based on 
a pharmacogenomic analysis. However, pharmacists must 
be proactive in order to establish these activities as roles for 
pharmacists.

Presenters stressed the potential for digital health products 
to disrupt the delivery of health care and encouraged 
pharmacists to act as innovators who embrace technology 
and seek out roles as leaders in determining how it will be 
integrated in pharmacy practice. As digital health products 
“democratize” health care by making it much easier to address 
patient needs with readily-available tools, pharmacists will 
need to advocate for their profession to ensure that other 
stakeholders are aware of the value they can provide and the 
types of services they can offer. Incentives must be aligned 
so that pharmacists receive compensation for various 
interventions that provide value and improve outcomes.

During interactive sessions in the conference, participants 
indicated that there is a need for pharmacists to advocate 
to legislators and regulators to communicate the needs of 
health care providers around digital health products, and 
ensure that other stakeholders are aware of the services 
pharmacists can offer and the value they provide. Participants 
recommended advocating to the Centers for Medicare and 
Medicaid Services (CMS) for the creation of International 
Classification of Diseases (ICD) codes intended to reimburse 
health care providers, including pharmacists, for time spent 
analyzing data and various other services related to digital 
health products. Of note, CPhA adopted policy supporting 
digital health integration in pharmacy practice during the 
2019 House of Delegates.(5)
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Examples of Current Applications of 
Digital Health 
The capacity of technology to process information has exceeded 
that of the human mind, explained presenters. To capitalize on 
technological developments, pharmacists and other health 
care providers increasingly rely on technology to augment their 
knowledge and skills. This paradigm shift in the approach to 
work, sometimes referred to as the fourth industrial revolution, is 
producing changes in the roles pharmacists perform in practice.

Machine learning and data science tools analyze available 
data and produce actionable information that can be scaled 
to be applied to large populations to improve the delivery 
of cost-effective care. Presenters shared specific examples 
of these tools that are in use in various pharmacy practice 
settings today (Table 3).

To provide participants with a sampling of the current digital 
health landscape, a product theater and exhibitor showcase 
provided participants the opportunity to engage with real 
world examples of innovative products and services. Select 
products and services related to medication management 
and pharmacy were presented (Table 4).

Key Issues in Digital Health 
Integration for Pharmacy Practice
Presenters indicated that, although digital health offers great 
promise for the future of pharmacy and health care delivery, it also 
poses many questions regarding how to regulate and optimize 
its use. FDA’s approval process for health care products (such 
as medications, biologics, and devices) is based on a robust 
body of data from the product’s clinical development program, 
which includes data from randomized, controlled clinical trials. 
The creation of this body of data is a years-long process. Digital 
health products are generally developed using a much more 
rapid process, and frequently undergo changes to the product, 
such as software updates. Thus, the timeline for digital health 
product development does not align well with the timelines used 
for developing many other health products. Further, it is difficult 
to determine how substantial an update would have to be to alter 
the efficacy of the product. The process for determining when 
changes to user interfaces could potentially impact the safety 
and efficacy of a product and require testing must be clarified.

Health care system regulators and stakeholders are 
challenged to create a process that is agile enough to take 
advantage of innovation while also ensuring appropriate 
controls are in place to assure safety and efficacy. Presenters 
observed that, in addition to questions about product 
approval processes, questions about the time and costs 
associated with digital health product development will also 
influence decisions about regulatory oversight of product use, 
including how product upgrades (e.g., software or operating 
system updates) are regulated after an initial approval.

Another key question influencing the future of digital health that 
was discussed during the conference is how to ensure that 
relevant data is available not only to patients, but also to their 
health care providers during clinical decision-making. Solutions 
will ideally allow data from multiple platforms to be integrated into 
a unified system for health care providers, such as a dashboard 
or electronic medical record. Although efforts are underway that 
support data interoperability, the inability to ensure relevant data 

is accessible at the point-of-care remains a challenge. Issues 
around ownership of data and the fragmentation of the health care 
system complicate efforts to assure that providers have access to 
data. Cyber security and patient privacy and willingness to share 
data with providers and payers are issues that will need to be 
addressed as interoperability solutions are implemented.

Preparing Pharmacists for their 
Emerging Roles Leveraging Digital 
Health Technology
The conference culminated in a roundtable for pharmacists 
to discuss their perspectives on strategies and tactics to 
effectively integrate digital health into current practice and to 
shape the future of pharmacy practice. There was agreement 
that, although digital health products and services offer 
many opportunities for improved care, the human touch 
remains critical to effective care delivery and these new tools 
will augment, rather than replace, personal interventions. 
Participants envisioned a future in which pharmacists 
have leading roles advancing digital health integration and 
applying digital health solutions to optimize patient care. 

Presenters observed that pharmacists can leverage their role 
as the most accessible health care provider and medication 
expert by recommending digital health products and 
interpreting and applying the data they generate to the care of 
patients. Digital health products provide visibility into ongoing 
aspects of a patient’s health status and treatment in a manner 
not previously available. Key roles for pharmacists may be: 
identifying products that are appropriate for patients alone or 
in combination with medication or other therapy, determining 
when the addition of a digital health product will enhance the 
cost-effectiveness of treatment, serving as a translator to the 
patient to help them understand the data and its application in 
self-management of their care, and using the results to target 
interventions or develop intervention strategies. Specifically, 
pharmacists can access and utilize data from digital health 
platforms to identify and resolve medication-related problems, 
provide patient education and counseling, and overall augment 
their effectiveness in comprehensive medication management.

As digital health products become integrated within existing 
health care infrastructures and utilization management 
programs, pharmacists will also be able to apply their skills 
to navigate these systems. For example, some payers have 
initiated the development of digital health formularies.(6) 

This step will improve accessibility of these products and 
presenters observed that pharmacists’ extensive experience 
navigating formularies and other such utilization management 
tools can translate to the use of these tools for digital health. 

Conference participants recognized that there is a need to 
increase awareness among pharmacists about opportunities 
that are provided by the rapidly growing number of digital 
health technologies, and increase awareness among other 
stakeholders about the skills that pharmacists have that can be 
augmented with digital health solutions. Pharmacists need to 
be included in emerging value-based payment models to create 
viable practices with business models that support pharmacist-
provided services. Furthermore, pharmacist job satisfaction 
may increase with the move away from the repetitive elements 
of dispensing roles that can be automated to roles that call 
upon their clinical expertise and patient care skills.
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Practice Activity Application to
Setting  Patient Care

Pharmacy 
Bene�t Manager

Using machine learning 
algorithms to screen 
prescriptions and patients to 
identify those who are 
non-adherent and those who 
may require more complex 
interventions.

This information is used to target which 
patients will bene�t most from interventions to 
address adherence, and clinical care teams that 
include pharmacists can then focus their efforts 
on these patients. Proven outcomes associated 
with these programs include improved 
adherence and reduced total cost of care.

Inpatient 
Pharmacy

Machine learning is in use to 
analyze patient variables to 
determine which patients 
might be ready for 
cost-effective medication 
switches—for example from 
intravenous to oral 
formulations.

This process allows organizations to determine 
which patients should be evaluated by a 
pharmacist for therapeutic alternatives and has 
been found to save money and improve patient 
satisfaction. Other applications of machine 
learning include diagnostics and therapies, 
such as interpreting electrocardiograms. 

Specialty 
Pharmacy

Arti�cial intelligence and 
machine learning are being 
used to increase the speed 
and accuracy of bene�t 
veri�cation.

The process veri�es a patient’s eligibility for 
prescribed therapy, determines the patient’s 
bene�ts, reviews bene�t coordination, and 
provides a quality review and guidance to the 
patient’s provider. This program has 
demonstrated bene�ts for stakeholders, 
including reducing the administrative burden of 
utilization management on prescriber.

Virtual 
Pharmacist 
Platform

The “virtual pharmacist” 
platform that combines data 
science with clinical expertise 
to actively monitor and 
analyze relevant patient 
health data.

The platform consistently aggregates and 
analyzes data from numerous sources including 
medical and pharmacy claims, lab results, EMR 
data, lab data, quality and risk data, along with 
a tailored patient-facing questionnaire to 
generate a complete picture of the patient’s 
health. Algorithms detect, �ag, prioritize clinical 
issues to generate actionable medication 
recommendations based on the latest available 
clinical guidelines. Clinicians then review the 
proposed care plan changes and deliver 
tailored, actionable recommendations to 
patients and their care teams. The virtual 
pharmacist continuously measures the clinical 
and economic outcomes associated with the 
delivered recommendations, using actual cost 
and utilization data.

Table 3. Examples of Applications of Machine Learning in Various Practice Settings
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Example Details

A medication 
management app for 
supporting patient 
adherence that can 
be used by patients, 
family/caregivers, 
and providers.

Features include reminders to take medication, recording when 
medication is taken, potential drug interaction alerts, and ability to share 
information with family/caregivers and health care providers. High levels 
of patient engagement and persistence have been seen with use of the 
app, including clinical data demonstrating an improvement in 
adherence.

A digital medicine for 
monitoring medication 
adherence and health 
patterns. 

The product includes an ingestible sensor which is co-encapsulated 
with medication, wearable sensor patch, patient mobile app, and 
provider portal. When the medication is taken, it sends a signal to the 
patient’s wearable that con�rms the medication was ingested. The 
wearable then sends a signal to an app, which tracks the patient’s 
medication usage. This information can be used by the patient and care 
team to observe health patterns, guide patient care and support 
optimization of therapy.

A personal health 
care assistant robot 
that works in 
conjunction with a 
cloud-based platform 
that supports patient 
self-management of 
their health and 
allows health care 
providers to review 
patient progress and 
address challenges.

The robot delivers tailored conversations to patients based on their 
unique personalities and circumstances to guide patients in self-care 
management of chronic conditions and during transitions of care. It 
gathers and communicates data about patient progress to their health 
care providers and can connect them to their providers when needed. 
Crucial pieces of data that can be used to improve patient care and 
outcomes are collected, including the dosing and timing of medication 
use, as well as data about patient daily activities and nutrition. Health 
care providers can review this data to determine how various activities 
are affecting patient treatments and outcomes, and work to identify and 
address medication-related problems. 

An app-based 
platform that 
connects pharmacists 
with patients in need 
of enhanced 
medication services 
based on the 
pharmacist’s clinical 
skills and the patient’s 
speci�c needs.

Pharmacists who provide clinical services are available on demand to 
address patient needs and are paid for delivering these services. Patient 
care opportunities are sorted based on how well they align with the 
pharmacist’s skills. The pharmacist can reserve the work and then work 
to connect with the patient within de�ned timelines. The platform is 
based solely on clinical services; no products are dispensed.

Table 4. Examples of Digital Health Products and Services Related to Medication Management and Pharmacy
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To support the integration of digital health within the 
broader pharmacy profession, participants called for 
vertical integration of digital health technologies and their 
role in medication therapy optimization within all clinical 
therapeutics education. Thus, when there is an available 
digital health solution for the management or treatment of 
a disease state, that solution should be integrated in the 
discussion of other available modalities (e.g., medication, 
lifestyle modification) for the disease state. They noted that 
this would be appropriate within colleges of pharmacy as 
well as continuing education programs. Some platforms 
discussed during the conference are already integrating 
digital health information in this manner. For example, there 
is an interprofessional mental health care e-community that 
helps patients and providers, including pharmacists, to 
be informed and engaged to improve mental health. This 
platform includes several webinars that address digital 
health, including how to implement technologies into the 
management of patients with mental health conditions. 
Additionally, there are an ever-increasing number of digital 
health conferences, webinars, and importantly, professional 
association educational offerings designed to prepare health 
care providers to increase their knowledge in applying digital 
health solutions in patient care.

Participants acknowledged a need to address educational 
gaps for pharmacists regarding digital health. For pharmacists 
who want to develop expertise in the ever-expanding area 
of digital health, participants recommended that colleges of 
pharmacy offer educational programming in digital health, 
as well as introductory and advanced pharmacy practice 
experiences (IPPEs and APPEs) focused on digital health. 
For example, a digital health company could develop IPPE 
or APPE programs for student pharmacists. A digital health 
residency program or fellowship was suggested as a potential 
future option.

Pharmacist entrepreneurs who have technology skills may 
play key roles in the creation of the digital health space 
for pharmacists. There are numerous opportunities for 
pharmacists to work with digital health companies (and the 
pharmaceutical industry more broadly) and could lend their 
expertise, as domain experts, to a range of departments 
such as product design, business development, strategic 
alliances, and medical affairs. Pharmacists’ inclusion 
throughout the product lifecycle processes will ensure that 
the needs and skills of pharmacists are considered when 
designing products and will allow pharmacists to serve as 
an access point for broader dissemination, utilization, and 
patient support.

Identifying useful communication channels will contribute 
to pharmacists’ awareness and knowledge, and ultimately 
contribute to their success with effective digital health 
integration. Participants recommended creating a forum, 
such as a special interest group, to allow technologically 
savvy pharmacists to connect with other stakeholders to 
foster partnerships. In response to participants’ interest, 
CPhA recently launched a Digital Health Corner as part of 
its monthly e-newsletter and plans to continue to offer an 
annual digital health conference. Other selected sources of 
digital health information for pharmacists include the Digital 
Therapeutics Alliance (dtxalliance.org) and Digital Medicine 
Society (www.dimesociety.org).

Looking to the Future
As the integration of digital health technologies in care 
delivery continues to rapidly evolve and the number of 
available products and services continues to experience 
dramatic growth, it is predicted that digital health will 
become ubiquitous. At the same time, the practice of 
pharmacy is increasingly focused on the delivery of direct 
patient care services, setting the stage for an alignment of 
pharmacists’ skills with the patient care needs that can be 
effectively addressed by leveraging digital health products. 
Further, presenters and participants called for enhanced 
educational opportunities for pharmacists related to digital 
health technologies, including the addition of digital health 
to the curricula of schools and colleges of pharmacy, and 
integration throughout continuing education offerings to 
prepare pharmacists to integrate these products/services.

Presenters called upon pharmacy leaders to advance 
opportunities for pharmacists by developing the necessary 
infrastructure and advocating for the profession. They cited 
a need for leadership to integrate digital health products and 
services in innovative and effective business and practice 
models to optimize therapeutic outcomes and contribute to 
a healthier society.
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Abstract
Introduction
The passage of Senate Bill 493 (SB 493) granted California 
pharmacists the ability to order and interpret lab tests 
without physician approval. Despite this legislation, not all 
pharmacists are aware of, or exercise, this authority. The 
goals of this study are to describe 1) pharmacists’ willingness, 
2) perceived factors influencing pharmacist preparedness, 
and 3) challenges and barriers to ordering laboratory tests in 
the community setting.

Methods
This is a prospective, descriptive survey study that was 
performed using online survey software from August 31, 
2017, to October 4, 2017. An anonymous link was distributed 
to California pharmacists via California Society of Health-
System Pharmacists (CSHP) and California Pharmacists 
Association (CPhA) email newsletters. Additionally, targeted 
interviews of pharmacists were conducted by phone to 
qualitatively assess barriers as well as successful practices. 
Institutional Review Board (IRB) approval was obtained prior 
to initiating the study.

Results
Sixty-six pharmacist respondents completed the online 
survey. The reported two biggest barriers to ordering lab 
tests identified by community pharmacists were 1) lack of 
available time and 2) compensation structure. Despite these 
barriers, most pharmacists were willing to order and interpret 
laboratory tests and accept the liability, regardless of a 
reimbursement guarantee.

Conclusions
Community pharmacists self-report preparedness to order 
and interpret laboratory tests. Barriers in carrying out this 
task include lack of staff, resources, compensation, and 
reimbursement structure.

Introduction
The passage of SB 493 in 2013 granted California pharmacists the 
authority to order and interpret laboratory tests for the purpose of 
monitoring as well as managing the efficacy and toxicity of drug 
therapies, as long as it is done in coordination with the patient’s 
primary care provider or diagnosing provider.(1) SB 493 specifically 
states that a pharmacist “who orders and interprets tests pursuant to 
this paragraph shall ensure that the ordering of those tests is done in 
coordination with the patient’s primary care provider or diagnosing 
prescriber, as appropriate, including promptly transmitting written 

notification to the patient’s diagnosing prescriber or entering 
information in a patient record system shared with the prescriber, 
when available and as permitted by that prescriber.”(1) This is 
not a novel idea. Outpatient pharmacists practicing under a 
collaborative practice agreement (CPA), which is an agreement 
between a physician and a pharmacist, where in which the 
pharmacist is allowed to adjust and titrate either precontracted 
medications, or any medications per the agreement,(2) have been 
ordering and interpreting laboratory tests well before the passage 
of SB 493.(3) In addition, California pharmacists are also able to 
achieve advanced practice pharmacist (APh) designations to 
widen their scope of practice. Four states (California, Montana, 
North Carolina, and New Mexico) have created advanced practice 
pharmacist designations that require additional training and 
certification.(4) However, even with the enhanced scope of practice 
and possibility for additional advanced designations, laboratory 
value monitoring by pharmacists is largely absent in community 
pharmacies. Most adverse drug events (ADEs) are due to the lack 
of proper monitoring and adjustments, rather than improper initial 
prescriptions.(5) In fact, 54% of ADE-related hospitalizations for 
older adults are directly correlated with drugs requiring regular 
monitoring.(5) Taking advantage of SB 493 to the fullest extent 
would allow pharmacists to make necessary changes that can 
help reduce these adverse events. For example, pharmacists 
could assess a creatinine value and adjust the dose of metformin 
if the creatinine clearance shows the patient would not clear 
metformin well. This would reduce the risk of adverse events and 
renal dysfunction.

To maximize patient health outcomes and combat the 
imminent shortage of primary care physicians in the United 
States, pharmacists should have an active role in monitoring 
clinical lab values.(6) The goals of this study are to assess 
1) pharmacists’ willingness, 2) perceived factors influencing 
pharmacist preparedness, and 3) challenges and barriers 
to ordering laboratory tests in the community pharmacy 
setting. This study is intended to address the apparent gaps 
in modern health care, and the variable understanding of a 
pharmacist’s complete scope of practice.

Objectives
The objectives of this study included the following:

1. Assess the willingness of community pharmacists in 
ordering and interpreting laboratory tests.

2. Assess perceived factors influencing pharmacist 
preparedness in ordering and interpreting laboratory tests.

3. Identify challenges and barriers to ordering laboratory 
tests in the community setting.

https://doi.org/10.37901/jcphp18-00027

scholars corner

https://doi.org/10.37901/jcphp18-00027


34 vol. 67, no. 2   |   Journal of Contemporary Pharmacy Practice

Methods
This is a prospective, descriptive survey study that utilized 
1) an online questionnaire and 2) targeted interviews with 
practicing pharmacists who currently order and interpret 
laboratory tests at their community pharmacy. Inclusion 
criteria included pharmacists holding an active Board of 
Pharmacy license and practicing in a community setting 
in California. Community settings include independent 
community pharmacies, chain community pharmacies, and 
community outpatient pharmacies in health networks such 
as Kaiser. Exclusion criteria included pharmacists whose 
license has been inactivated, as well as those who have since 
switched to a different practice setting or state. Whether 
pharmacists were already performing lab testing and/or 
ordering at their respective practice sites was not considered 
an inclusion or exclusion criterion in this study. IRB approval 
was obtained through the University of Southern California 
IRB office prior to initiating the study (HS-17-00580). An 
anonymous link to the online questionnaire was distributed 
between August 31, 2017, to October 4, 2017, through CSHP 
and CPhA email newsletters weekly for a total of six times, 
and responses were gathered via the Qualtrics online survey 
software system. Perceived barriers were derived from 
literature search, as well as expert opinion. Respondents 
could not only select from a variety of perceived barriers 
in their response, but also indicate the specific barrier they 
have encountered in their respective practices via free text 
under the “other” option. Data from the survey was collected 
on a spreadsheet, and the median ranking of each factor (1 
being a factor that contributes the least to preparedness and 
9 being a factor that contributes the most to preparedness) or 
barrier (1 being a barrier that presents the smallest challenge 
and 9 being a barrier that presents the greatest challenge) 
was calculated. “Yes” or “No” questions assessed whether 
pharmacists were aware of their authority to lawfully order 
and interpret laboratory tests, whether they would be willing 
to perform such tasks if patient outcomes would improve, 
and whether they would be willing to accept liability that 
comes with performing these responsibilities. For “Yes” or 
“No” questions, the percentage of each “Yes” or “No” answer 
was calculated against the total number of respondents. 
With questions regarding factors that would provide further 
preparation for ordering and interpreting laboratory tests and 
which laboratory values would be needed for selecting and 
ensuring appropriate medication therapy, the total counts 
of each factors or lab values were calculated. Additionally, 
five targeted interviews were performed over the phone or 
in person by the study researchers in order to qualitatively 
assess the current barriers and successful practices. 
Candidates for interviews were selected by our advisors 
who have connections with community pharmacists in the 
Los Angeles area. Questions during the targeted interviews 
ranged from the incentives of ordering laboratory tests in the 
community setting, challenges and barriers to implementing 
a laboratory value ordering system, as well as the downside 
of implementing such a system for community pharmacists. 
Questions were scripted for each phone interview and 
took place after the survey results were collected, but the 
interviewees were not made aware of the results. In order 
to reduce inter-rater variability, interviewers were instructed 
to refrain from asking questions not listed on the prepared 
script. The interviewees were from independent pharmacies.

Results
There were 66 respondents to the online survey, with 57 
complete responses meeting inclusion criteria (Table 1). After 
surveying community pharmacists, the majority reported that 
the factor that best prepared them for ordering/interpreting lab 
tests was post-graduate experience, such as work, residency, 
or fellowship. Amongst postgraduate trained (which includes 
residency and fellowship) stated that residency and work 
experience were the factors that prepared them the most to 
order and interpret laboratory tests. Non-postgraduate trained 
community pharmacists stated that work experience and 
Advanced Practice Pharmacy Experience (APPE) were the factors 
that prepared them most. Other notable factors that contributed 
to perceived preparedness, amongst both postgraduate trained 
and non-postgraduate trained pharmacists, include didactic 
coursework, internship, and continuing education coursework. 
The pharmacists surveyed, amongst both postgraduate 
trained and non-postgraduate trained pharmacists, reported 
that Introductory Pharmacy Practice Experience (IPPE) and 
postgraduate fellowships contributed least to preparing them 
for ordering and interpreting lab tests.

In addition to looking at factors that pharmacists feel prepared 
them for ordering/interpreting lab tests, barriers that deter 
pharmacists from taking on this task were also explored. The 
greatest challenges to ordering/interpreting lab tests that 
pharmacists reported, with median rankings of 7, with a median 
ranking of 9 being the most challenging and a median ranking of 1 
being least challenging, included lack of time and compensation 
structure. Increased liability and increased responsibility had 
median rankings of 6, indicating that these barriers were less 
challenging compared to the two aforementioned barriers with 
median rankings of 7. Finally, the least challenging barriers, with 
median rankings of 5, included lack of knowledge/experience 
and lack of access to patient records, while four pharmacists 
indicated the lack of usefulness for lab values.

When asked whether or not pharmacists would be willing 
to order and interpret lab values without reimbursement, 
the majority (78%) stated that they would. In addition, more 
than 88% of pharmacists stated that they would be willing to 
accept the responsibility and liability that come with ordering 
lab values if it meant improving patient safety.

To get more detailed explanations of the perceived barriers, targeted 
phone interviews were conducted, in which the topic of ordering 
lab tests was discussed with local community pharmacists. 
One pharmacist stated that they were hesitant to order lab tests 
because they did not want to duplicate orders the physician 
had already made, since communication between doctors and 
pharmacists is limited without a protocol in place. Furthermore, 
there was a concern with the ability to follow up on results. The 
two main issues with follow-up were trying to find the time to 
schedule a meeting with the patient, and describing what those 
results mean. In addition, in order to provide active medication 
management, pharmacists typically need a CPA with a physician. 
If there is a CPA, and the pharmacist is counseling a patient on 
what changes to medications are necessary based on test results, 
there may be conflicting information conveyed between the 
pharmacist and the patient’s other providers. Additionally, 60% 
of interviewed pharmacists raised concern regarding the lack of 
structure for reimbursement of clinical pharmacy services. Finally, 
one pharmacist mentioned that in order to provide these services 
effectively, the community pharmacy needs to move toward a 
more clinical setting model with a private clinic room.
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Discussion
Passage of Senate Bill 493 in 2013 granted to pharmacists 
licensed in California statewide recognition as providers of 
healthcare. Along with this title, pharmacists were given the 
ability to perform a number of clinical tasks, which once required 
collaborative practice agreement with a physician. Subsection 
4052.(a)(12) of this Senate Bill granted pharmacists the authority 
to order and interpret laboratory tests in all practice settings, for 
the explicit purpose of monitoring and managing the efficacy 
and toxicity of drug therapies, in coordination with the patient’s 
primary care provider.(3) While the passage of this legislation 
greatly expanded the scope of practice of pharmacists, and 
paved the way for reimbursement of said activities, there is 
no available literature addressing the pharmacists’ perceived 
barriers to implementing this clinical task in the community 
setting. This article is the first of its kind to address these barriers, 
as perceived by the pharmacists who may be performing this 
therapeutic drug monitoring in the community.

Results show the biggest barrier to ordering and interpreting 
lab values was lack of available time. Utilization of laboratory 
tests in a community setting was not limited due to lack of 
knowledge, inexperience, or increased pharmacist liability; 
rather, the greatest obstacle community pharmacists faced 
was with the time constraints associated with workflow. 
Additionally, lack of compensation structure was reported 
as another barrier to implementation. Reimbursement for 
tests ordered will vary across different practice sites. This 
may range from negotiated fees for specific tests to shared 
payments under reimbursement contracts.(1)

Despite these acknowledged barriers, respondents felt 
prepared and willing to order and interpret laboratory values. 
In fact, 88% of respondents were willing to accept the 
increased responsibility and liability associated with ordering 
and interpreting laboratory tests.

The majority of interviewed pharmacists were primarily 
concerned about duplicate laboratory orders from both the 
physician and pharmacist. If data collected by pharmacists 
is not shared with other members of the healthcare team, it 
may lead to duplicative tests being ordered.(7) This would lead 
to increased unnecessary costs and extra time burden for 
patients. In order to prevent this, the interviewed pharmacists 
suggested creating clear practice protocols addressing lab 
ordering to avoid redundancy and patient inconvenience. 
Future plans would include more targeted interviews from 
independent, chain, and network pharmacies, as these 
different settings experience different issues and have 
different business models that allow or limit them to expand 
their practice.

Another barrier to implementation pharmacists highlighted was 
time constraint. Many pharmacists at high volume practice sites 
may not have sufficient time to effectively interpret laboratory 
values. This lack of time can potentially lead to poor patient 
outcomes, such as lack of follow-up or confusion amongst 
physicians due to this lack of follow-up or lack of communication.

Despite these potential difficulties, the interviewed pharmacists 
felt there were incentives for pharmacists to order and interpret 
laboratory tests in the community setting, namely the potential 
for improvements in patient care. Accessibility of quality 
healthcare has continuously remained an issue in the United 
States, and pharmacists are amongst the most accessible 
health care practitioners, and are often the point of first contact 

Table 1. Survey Respondent Demographics

*Other: Academic Setting (6), Managed Care (3), Industry (2)
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for people with acute illnesses.(7) Implementation of ordering 
and interpreting laboratory tests in the community setting will 
increase healthcare accessibility for patients and, as a result, 
potentially result in improved outcomes for these patients. As 
well as improved outcomes, this would allow pharmacists to 
directly see and assess how patients are responding to the 
medications they are taking, and take appropriate action 
regarding the alterations of the patients’ medications.

Given the willingness of pharmacists to take on this clinical task, 
and preparedness to do so, future steps would involve opening 
discussions between pharmacy stakeholders and insurance 
companies to establish a payment structure for reimbursing 
pharmacists who order and interpret laboratory tests in their 
community setting. Payment models must take into account 
the time spent by pharmacists in assessing a patient's need 
for laboratory tests, interpreting the tests themselves, and 
contacting the primary care physician to discuss changes in 
drug therapy. Additional steps should be taken to increase 
the scope of practice of pharmacy technicians, for example, 
in providing initial verification of filled medications, to provide 
community pharmacists with more time to allot for clinical 
duties (including interpreting laboratory tests and adjusting 
therapy accordingly). Furthermore, efforts must be made to 
inform physicians of the new role of community pharmacists in 
ordering and interpreting laboratory tests, including a discussion 
of the great body of evidence demonstrating improvements in 
healthcare quality measures, medication safety, and healthcare 
costs when pharmacists take on this task.(3)

Limitations
One of the major limitations of our study was the small sample 
size of 66 pharmacists. The issue with having a small sample 
population is that it may reduce the generalizability of the results, 
as the 66 pharmacists who submitted the survey may not be 
representative of all 47,053 pharmacists in California. Additionally, 
the surveyed pharmacists were members of CSHP and CPhA. 
Pharmacists associated with these state organizations may have 
different perspectives and knowledge levels regarding this issue. 
This could potentially be reflected in the survey results. For future 
surveys, reaching out to every major pharmacy organization, 
which encompasses community pharmacies in order to distribute 
the survey, would be a beneficial strategy. Time restrictions 
to interviews of pharmacists in network and chain community 
pharmacies only allowed us to have five targeted interviews. With 
interviews only being conducted with independent pharmacy 
owners, our discussion may not be comprehensive when it comes 
to discussing what pharmacists see as barriers in ordering and 
interpreting lab results. Likewise, increasing the number of times 
the survey is announced and released would increase the number 
of respondents as well. Thirty-one of the respondents (54.4% of 
respondents) attended pharmacy school in Southern California, 
which also presents an additional limitation to the external validity 
of this data. Twenty-eight (49.1%) were pharmacists from Kaiser, 
which is almost half the number of respondents in the inclusion 
criteria, and may have skewed our results as operations and 
business are done differently at Kaiser as compared to chain and 
independent community pharmacies. Twenty-eight (49.1%) of 
the respondents were residency trained, which is relatively high 
for the community setting. Our data revealed that the majority of 
respondents who were residency trained came from either Kaiser 
or an independent community pharmacy. As well, twelve (21.1%) 
respondents had board-certified specialties, such as Board 
Certified Pharmacotherapy Specialist (BCPS) and so on, a result 
that is rather high for the community setting. Almost all of these 

board-certified pharmacists came from Kaiser. Likewise, we had 
a few respondents who selected managed care and industry as 
their work setting. This may be their primary work setting, yet the 
pharmacists in nontraditional settings responded that they still 
work weekends or cover shifts occasionally in the community 
setting. Moreover, the survey was only sent to California 
pharmacists. There is no information regarding pharmacists from 
other states who have legal authority to order and interpret lab 
tests, and their abilities in the ordering and monitoring of labs.

Conclusions
Community pharmacists appear prepared and willing to order 
and interpret lab tests if given adequate resources and staff to 
utilize clinical skills taught in the current pharmacy curriculum. 
After surveying and interviewing community pharmacists, 
a majority stated that lack of time was a major barrier to 
ordering pertinent lab tests, in addition to either adjusting 
pharmacotherapy or making medication recommendations.

Through targeted interviews and further literature research, the 
most effective and streamlined models to having pharmacists 
order and interpret lab tests is through a collaborative practice 
agreement. Typically, specialized pharmacists with residencies 
utilize CPAs, which removes them from the filling and dispensing 
aspects of pharmacy, and allows them to focus more on the 
clinical outcomes of the patient. Therefore, in order for community 
pharmacists to be able to incorporate their expanded provider 
status under SB 493, there have to be workflow and process 
improvements in community pharmacy, or hiring of additional 
staff, which can incorporate medication therapy management, 
immunizations, and medication titrations or additions.
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