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Background: As the COVID-19 pandemic spread across the United States, America’s pharma-
cists and their teammates expanded their clinical services to help their communities from
every practice setting: community and ambulatory care, inpatient, long-term care, academia,
public health, and many others.
Objectives: The objective of the study is to begin to quantify contributions of U.S. pharmacists
in providing clinical interventions that mitigate and control the pandemic. These interventions
span the gamut of diagnosis, prevention, treatment, and support, intervening patient by pa-
tient with vaccines, diagnostic tests, convalescent plasma, monoclonal antibodies, antiviral
medications, and supportive therapies.
Methods: Review of published literature, relevant web pages, and queries to national and state
professional pharmacy associations and government agencies.
Results: From February 2020 through September 2022, pharmacists and their teammates
conducted >42 million COVID-19 tests, provided >270 million vaccinations (including 8.1
million COVID-19 vaccinations for long-term care residents) within community pharmacy
programs alone, and provided >50 million influenza and other vaccinations per year. Phar-
macists plausibly accounted for >50% of COVID-19 vaccinations in the United States. Phar-
macists prescribed, dispensed, and administered an uncounted number of antibody products
and antiviral medications, including care for 5.4 million inpatients and innumerable out-
patients. Using conservative estimates, pandemic interventions by pharmacists and team-
mates averted >1 million deaths, >8 million hospitalizations, and $450 billion in health care
costs.
Conclusions: Pharmacists and their teammates contributed to America’s health and recovery
during the COVID-19 pandemic by providing >350 million clinical interventions to >150
million people in the form of testing, parenteral antibodies, vaccinations, antiviral therapies,
and inpatient care. The number of lives touched and people cared for by pharmacists continues
to rise.

© 2022 American Pharmacists Association®. Published by Elsevier Inc. All rights reserved.
ation Foundation, with
of Pharmacy.
or unrelated consulting
da, Valneva, and VBI.
ive agreement with the
g # 1 NU50CK000576-
thor and do not neces-
artment of Health and

, FAPhA, FASHP, Immu-

in).

®. Published by Elsevier Inc.
Essential workers, selfless providers, neighborhood
lifelines, frontline heroes

In February and March 2020, the United States realized how
relentlessly a novel coronavirus was spreading across the
countryandaround theworld.1 Theneed to avoidgatherings and
slow down viral transmission became preeminent. Restaurants,
theaters, businesses, schools, and even houses ofworship closed
or drastically curtailed their activities. Yet society realized that
some community services could not stop, such as those in
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Key Points

Background:

� America’s pharmacists and their teammates pro-

vided COVID-19 interventions from every practice

setting, including community and ambulatory care,

inpatient, long-term care, academia, and public

health.

� These interventions span the gamut of diagnosis,

prevention, treatment, and support.

Findings:

� A total of>270million COVID-19 vaccinations (45% of

U.S. total) given by community pharmacists and

teams, overall >50% via pharmacist-led programs,

Dec 2020dSep 2022.

� A total of >42 million patient specimens tested by

pharmacists for COVID-19, Apr 2020dJul 2022.

� A total of >100,000 COVID-19 monoclonal antibody

treatments provided by pharmacists, Nov 2020dJun

2022.
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grocery stores and pharmacies. “Essential services,” people
called them. And the people who put their own health at
risk to maintain continuity of care and allow prescriptions
and medication-consulting services to keep flowing amid the
contagious outbreak rightly were called heroes.

No event since the influenza pandemic of 1918e20,2-4 not
even World War II, disrupted day-to-day events within the
United States as much as the COVID-19 pandemic, caused by a
novel virus that would be designated SARS-CoV-2. America’s
pharmacists met the challenge to help their communities in
every setting where pharmacists practice: community and
ambulatory care, inpatient, long-term care, academia, public
health, and many other forms of pharmacy practice. The tenets
embodied in the “immunization neighborhood”dcollaboration,
coordination, and communicationdproved to be essential in
protecting health and preventing disease.

This document begins to quantify the contributions of
pharmacists in providing clinical interventions that would
mitigate and control the COVID-19 pandemic. The passages
below describe several types of statistics, interspersed with
vignettes to help bring dry numbers to life. The goal is to
describe the reach and clinical competence of pharmacists, all
in service of the public. Regrettably, the pandemic continues to
extract its dreadful toll,5 so this is an interim report under-
stating the eventual total contribution.

The word pharmacy is used here primarily to describe the
profession itself, a more expansive construct than any building
or department within an organization. Indeed, the remarkable
contributions described here were accomplished by pharma-
cists’ teams, comprised of pharmacists, pharmacy residents,
student pharmacists, pharmacy managers, pharmacy techni-
cians, clerks, support personnel, stockers, and the vast chains
of logisticians who supplied them.

These teams of dedicated care providers operated in build-
ings that variously bore the names of community pharmacies,
1930
both independent pharmacies and national and regional chains
of traditional drugstores andmassmerchants andgrocery stores
with pharmacies, ambulatory-care clinics, bedrock community
hospitals, major research hospitals, federal facilities (e.g., Vet-
erans Affairs [VA], Department of Defense [DoD], and Indian
Health Service [IHS]), nursing homes, assisted-living commu-
nities, community-based clinics, colleges, health departments,
and military units. When that was not enough, countless phar-
macists’ teams packed upmobile units with kits and coolers and
traveled to where they could reach even more people: arenas,
sports stadiums, community centers, schools, rural outposts,
houses of worship, and wherever people congregate.

The contributions of America’s pharmacists and team-
mates have been myriad, spanning the gamut of diagnosis,
prevention, treatment, and support. Pharmacists’ teams
used a remarkable variety of tools to keep people healthy or
help them recover from COVID-19: primary vaccinations,
booster vaccinations, diagnostic tests, convalescent plasma,
monoclonal antibodies, antiviral medications, and support-
ive therapies. They injected, they swabbed, they tested, they
provided, they prescribed, they dispensed, they coached,
they taught, they explained, they listened, they explained
some more.6-9 Often, pharmacists reached where few others
could, crossing vast distances and crossing cultural or lin-
guistic divides to reach disadvantaged communities.
Methods

Statistics on clinical interventions were gathered fromApril
2022 through September 2022 from publications and web
pages of federal agencies describing authorization and distri-
bution of COVID-19 medical countermeasures, including those
of U.S. Food and Drug Administration (FDA), Centers for Dis-
ease Control and Prevention (CDC), Government Account-
ability Office (GAO), and the Department of Health and Human
Services (DHHS). Literature published in professional journals
was also searched using terms such as {COVID-19 and (phar-
macist) and (plasma or monoclonal or vaccine or antiviral)}.
Reference lists were scanned for other relevant documents.
Additional input was sought through queries to senior leaders
of the constituent organizations (Academy of Managed Care
Pharmacy, American Association of Colleges of Pharmacy,
American College of Apothecaries, American College of Clinical
Pharmacy, Accreditation Council for Pharmacy Education,
American Pharmacists Association, American Society of
Consultant Pharmacists, American Society of Health-System
Pharmacists, College of Psychiatric/Neurologic Pharmacists,
Hematology/Oncology Pharmacy Association, National Asso-
ciation of Boards of Pharmacy, National Community Pharma-
cists Association, National Alliance of State Pharmacy
Associations) of the Joint Commission of Pharmacy Practi-
tioners (jcpp.net), other relevant stakeholders, and searches of
their organizations’ websites. Findings related to educational
efforts and program advocacy were considered out of scope.
Spring 2020: COVID-19 pandemic spreads across America

In December 2019 and early 2020, stories about severe
pneumonia cases following coronavirus infection filled the
news, an outbreak spreading from Wuhan, Hubei province,

http://jcpp.net
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China. Attempts to contain the virus failed, and it spread
worldwide. The World Health Organization declared a Public
Health Emergency of International Concern on January 30,
2020, and a global pandemic on March 11, 2020.

The first U.S. cases were diagnosed in mid-January 2020.1

On January 31, 2020, the DHHS Secretary declared a public
health emergency for the entire United States to aid in the
response of the health care community to the COVID-19
outbreak. On March 1, 2020, the President declared that the
COVID-19 outbreak in the United States constituted a national
emergency. On March 10, 2020, the Secretary issued a decla-
ration under the Public Readiness and Emergency Prepared-
ness (PREP) Act to enable distribution of specific medical
countermeasures against COVID-19, with several amendments
and clarifications issued since then.

As March 2020 arrived, nature proceeded in its usual
springtime patterns, but human societal patterns across
America were already seriously disrupted. The virus spread
widely, hospitals filled and overflowed, and supply shortages
began to manifest.1 Outpatient medical visit patterns were
severely disrupted. The first imperative for pharmacists was to
continue providing prescription medications, therapy man-
agement, and consulting services for hundreds of millions of
Americans each week. Pharmacists hastened to require extra
distance between an increased volume of clients, arrange
plexiglass barriers, and protect inventory. They moved scarce
hand sanitizer, alcohol swabs, masks, thermometers, sterile
water (for sleep-apnea devices), and other products behind
the pharmacy counter to preclude hoarding.

On a typical pre-pandemic day, America’s pharmacists
dispensed 17 million outpatient prescriptions,10 cared for 1
million inpatients,11 and provided medications and advice for
2.6 million residents of long-term care (LTC) facilities.12 The
need to provide care to millions of people sickened with
COVID-19 and hundreds of millions seeking protection from
COVID-19 added to this baseline patient load.

As the pandemic progressed, pharmacists modified hours
of operation, staffing, and workflow, while adapting to
restricted patient contact, infection-control measures, and
other practices to meet their neighbors’ changing needs and
circumstances.13-21 Pharmacists dealt with unexpected medi-
cation and supply shortages, patient access challenges, and
staffing disruptions as workers contracted COVID-19 or were
quarantined after contact with a confirmed infected patient.
Multiple anticoagulation, hypertension, osteoporosis, and
other clinical care interventions shifted to drive-through and
other innovative venues beyond a pharmacy’s 4 walls.17

Pharmacy teams used technology to enable teleconsultations
(i.e., telehealth). Interventions for antimicrobial stewardship
were a common need.22 In the case of hydroxychloroquine and
ivermectin, pharmacists helped protect against limitations on
a pharmacist’s professional judgment regarding inappropriate
use of prescription medications.23-27

A survey of U.S. hospital pharmacists found that 46% of
respondents increased intensive care unit bed capacity in
2020.28 Almost all had to change their usual pharmacy supply-
chain acquisition processes. Hospitals experienced shortages
of many medications, including asthma inhalers (60%), seda-
tives and anesthetic agents (58%), neuromuscular blockers
(43%), corticosteroids (34%), cardiovascular agents (24%),
investigational agents (24%), and dialysis solutions (6%).
Medication-use changes were implemented by 86% of hospi-
tals, most commonly involving guidelines for COVID-19
treatment (79%) and opening compassionate use or investi-
gational drug studies (55%). Shortages of personal protective
equipment and other basic supplies compounded the struggle
to continue care delivery.

When health systems created ad hoc facilities to provide
care during patient surges, their pharmacists’ teams created
the requisite alternate care site pharmacies.29 Similar experi-
ences occurred in cities across the country.17,30 In long-term
care settings, procedures to reduce resident-staff contacts by
reducing medication burden (i.e., number of medications and
associated bedside encounters) were adopted.31,32

Managing shortages amid workflow disruption was a
recurring theme. Consistently since March 2020, as each new
clinical intervention became available (e.g., diagnostic test,
antibody product, vaccine, antiviral), there was insufficient
supply for the entire country all at once. Time after time,
pharmacists helped triage which patients were most likely to
benefit from any given product until manufacturing pipelines
could increase their output.33,34

COVID-19 testing

On February 4, 2020, FDA issued the first emergency use
authorization (EUA) for an in vitro diagnostic test to detect or
diagnose COVID-19.35,36 By late March 2020, the
manufacturing pipeline was producing steadily increasing
numbers of tests, allowing distribution across the country.
Recognizing the value of rapid diagnosis and the proximity of
pharmacists to the American populationd90% live within 5
miles of a community pharmacy37-40dthe Secretary of DHHS
authorized pharmacists to order and administer FDA-
authorized COVID-19 tests on April 8, 2020.

During the 2010s, community pharmacists were growing
steadily as providers of tests waived from requirements of the
Clinical Laboratory Improvement Amendments (CLIA) of
1988.41 With the pandemic, pharmacists became increasingly
common sources for people to access CLIA-waived tests. Ac-
cording to statistics compiled by the National Alliance of State
Pharmacy Associations,42 an additional number of 14,522 CLIA
waivers were granted to pharmacies between May 2020 and
May 2022 (27,091 in total).

In April 2020, the DHHS formed a partnership with com-
munity pharmacies for pharmacist-based COVID-19 testing,
integrating pharmacists into the Community-Based Testing
Sites (CBTS) program, beginningwith 362 sites across 45 states
and the District of Columbia (DC).37,43-45 The pharmacist-
based components of the program grew rapidly37:

� April 2020: 362 sites in 45 states and DC
� June 2020: 623 sites in 48 states, DC, and Puerto Rico (PR);
>700,000 samples tested (cumulative)

� January 2021: 3300 sites in 50 states, DC, and PR; >5.6
million samples tested

� March 2021: 6211 sites in 50 states, DC, and PR; >9.8
million samples tested

In January 2021, the DHHS highlighted that more than 70%
of pharmacy sites within the CBTS program were located in
communities with moderate-to-high social vulnerability.37,46
1931



Table 1
Extraordinary federal authority within scope of COVID-19 emergency declarations under the Public Readiness and Emergency Preparedness (PREP) Act

Adapted from American Society of Consultant Pharmacists,32 Department of Health and Human Services,65 National Alliance of State Pharmacy
Associations,42 and National Association of Chain Drug Stores66

On January 31, 2020, the Secretary of Health and Human Services declared a public health emergency for the entire United States to aid in the response of the
nation’s health care community to the COVID-19 outbreak. On March 10, 2020, the Secretary issued a declaration under the PREP Act for medical
countermeasures against COVID-19, amended several times subsequently. Other expansions took the form of DHHS General Counsel advisory opinions or
DHHS guidance documents.
� DHHS GuidancedCOVID-19 Testing, April 8, 2020, Office of the Assistant Secretary for Health

B Authorizes pharmacists to order and administer FDA-authorized COVID-19 tests, including serology tests. Such pharmacists qualify as “covered
persons” under the PREP Act, receiving immunity with respect to claims for loss caused by, arising out of, relating to, or resulting from, the
administration or use of such COVID-19 tests.

� Third Amendment to COVID-19 PREP Act DeclarationdChildhood Vaccines, August 24, 2020, Secretary of the DHHS
B Authorizes pharmacists to order and administer, and pharmacy interns to administer, ACIP-recommended childhood vaccines (ages 3-18 y).

� DHHS GuidancedCOVID-19 Vaccines, September 3, 2020, Office of the Assistant Secretary for Health
B Authorizes pharmacists to order and administer, and pharmacy interns to administer, COVID-19 vaccines.

� DHHS GuidancedPharmacy Technicians and Interns Administer, October 20, 2020
B Authorizes qualified pharmacy technicians and pharmacy interns (further clarifies pharmacy interns) to administer both childhood vaccines and
COVID-19 vaccines.

� Seventh Amendment to COVID-19 PREP Act DeclarationdInactive, Expired, or Lapsed Licenses, March 11, 2021, Secretary of DHHS
B Authorizes pharmacists and pharmacy interns/student pharmacists who have licenses that are inactive, expired, or lapsed in the past 5 y to prescribe,
dispense, and/or administer COVID vaccines (based on previous PREP Act authority) provided the licensee was in good standing before inactivity,
expiration, or lapse.

� Eighth Amendment to COVID-19 PREP Act DeclarationdAuthorization for Influenza Vaccine, August 4, 2021, Secretary of DHHS
B Authorizes pharmacists and qualified pharmacy technicians and pharmacy interns to administer seasonal influenza vaccines under the supervision of
a pharmacist to persons aged 19 y and older consistent with ACIP recommendations.

� Ninth Amendment (corrected) to COVID-19 PREP Act Declaration: Expanding Access to COVID Therapeutics, September 30, 2021, Secretary of DHHS
B Authorizes pharmacists to both order and administer certain COVID-19 therapeutics and qualified pharmacy technicians and registered or licensed
pharmacy interns to administer these products.

� Tenth Amendment to COVID-19 PREP Act DeclarationdSeasonal Influenza Vaccine, December 30, 2021, Secretary of DHHS
B Expands the scope of authority for licensed pharmacists to order and administer and qualified pharmacy interns to administer seasonal influenza
vaccines.
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In April 2021, the CBTS program transitioned into the
Increasing Community Access to Testing (ICATT) for COVID-19
program.47 The CDC reports that more than 10,000 pharmacy
sites participate in ICATT. These locations performed more than
42millionCOVID-19 tests fromApril 2020through July2022,37,47

receiving high marks for satisfaction from their patients.48

Convalescent plasma

Passive immunization, usingpreformedantibodies to prevent
or ameliorate infection, has been used for more than a century
against various microbial pathogens.49 The SARS-CoV-2 virus
was untreatable in spring 2020 except to manage symptoms.
Therefore, clinicians logically turned to plasma from patients
convalescing after COVID-19 disease, expecting it to be a rich
source of antibodies to neutralize the SARS-CoV-2 virus.20,50-52

Pharmacists in many hospitals contributed to multidisci-
plinary efforts to recruit plasma donors, harvest and process
the plasma, and administer it to eligible patients.20,53 Even-
tually, Expanded Access Protocols (EAPs) for COVID-19
convalescent plasma encompassed more than 2700 hospitals
through August 2020.52,54 The EAPs were succeeded by an EUA
issued by FDA on August 23, 2020.

Although a meta-analysis of multiple clinical trials of
COVID-19 convalescent plasma suggested some reduction in
risk of death among hospitalized COVID-19 patients, issues
related to prompt intervention, identification of high-titer
plasma units, donor solicitation and screening, and regulato-
ry hurdles, among others, limited the utility of this
approach.50,52,55-59 Availability of specific monoclonal anti-
body products from November 2020 onward offered thera-
peutic products in ready-to-use formulations with more
standardized potency and a clearer basis of evidence.
1932
Monoclonal antibody treatments

FDA issued EUAs for Lilly’s bamlanivimab and Regen-
eron’s casirivimab with imdevimab (also called REGEN-
COV) on November 9 and 21, 2020, respectively, for
certain adult and pediatric patients at elevated risk for
progressing to severe COVID-19.60 Both products
comprised monoclonal antibodies administered by intra-
venous (I.V.) infusion. The U.S. Government purchased
950,000 doses of bamlanivimab and nearly 3 million doses
of casirivimab/imdevimab between July 2020 and
September 2021, although it is unclear how many of these
doses were administered.

FDA issued EUAs for other monoclonal antibody products
as the months went by60:

� February 9, 2021: Bamlanivimab/etesevimab (Lilly), I.V.
infusion. Purchases: 388,000 doses (September 2021)

� May 26, 2021: Sotrovimab (Xevudy, GlaxoSmithKline
with Vir), I.V. infusion, later intramuscular (IM) injection.
Purchases: 1 million doses (November 2021-January
2022)

� December 8, 2021: Tixagevimab/cilgavimab (Evusheld,
AstraZeneca), IM injection. Purchases: 1.7 million doses
(December 2021-February 2022)

� February 11, 2022: Bebtelovimab (Lilly), I.V. push. Pur-
chases: 600,000 doses (February 2022)

Pharmacists at most U.S. hospitals quickly engaged in
patient selection, counseling, administration, monitoring,
and other clinical services.61-64 A pharmacist at the University
of Pittsburgh Medical Center helped demonstrate the utility
of administering casirivimab/imdevimab as a set of
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4 subcutaneous injections and led monoclonal treatments for
more than 22,000 patients.63,64

In September 2021, anticipating the approach of influenza
season, the DHHS Secretary issued the ninth amendment to
the medical countermeasures declaration to authorize phar-
macists to both order and administer certain COVID-19 ther-
apeutics (Table 1). Several states, including Arkansas,
Mississippi, and Oregon, responded quickly, implementing
statewide standing orders or protocols to allow pharmacists to
independently order and administer casirivimab/imdevimab
COVID-19 monoclonal antibodies. The Society of Infectious
Diseases Pharmacists developed a toolkit informed by the
experiences of pharmacists who implemented monoclonal
antibody programs at their institutions for treatment, post-
exposure prophylaxis, and pre-exposure prophylaxis.67

Unfortunately, the SARS-COV-2 virus did not stand still,
neither geographically nor antigenically. Genetic mutations
produced viral variants that were no longer adequately
neutralized by hyperspecific monoclonal antibodies. At various
times in January and April 2022, FDA notified clinicians that due
to the high frequency of certain variants, casirivimab/imdevi-
mab, bamlanivimab/etesevimab, and sotrovimab were no
longer authorized in any U.S. region, until further notice by
FDA.60 This situation will likely remain fluid.

The American Pharmacists Association (APhA) created
tools to help pharmacists refer eligible patients to infusion
centers to receivemonoclonal antibody products administered
by I.V. infusion.68 Health-system pharmacists staffed many of
those infusion centers.69,70 Later, products amenable to sub-
cutaneous or intramuscular injection were suitable for
administration by outpatient providers, including pharma-
cists. Pharmacists administered monoclonal antibodies in
community, inpatient, and nursing home settings. An Arkansas
pharmacist who treated more than 300 patients this way re-
ported that her patients had often been placed onwaiting lists
at hospitals near their homes but were able to receive the
medication conveniently in her community practice.71
December 2020: vaccine doses begin flowing

Research efforts to produce COVID-19 vaccines initiated in
spring 2020 started to look promising as fall 2020 arrived. The
eventual unprecedented success of these efforts was due in
large part to pre-pandemic work with other human corona-
virus vaccine candidates, exploration of mRNA vaccine ap-
proaches dating back 15 years, the federal government taking
the financial risk in case clinical trials did not succeed, man-
ufacturers performing many of the required development
steps simultaneously (rather than in sequence), and the will-
ingness of many tens of thousands of people to volunteer for
clinical trials quickly.

Finally, in December 2020, America’s ability to control the
pandemic took a dramatic turn for the better. FDA granted EUA
status to messenger ribonucleic acid (mRNA) vaccines manu-
factured by Pfizer-BioNTech and by Moderna.72 The CDC’s
Advisory Committee on Immunization Practices (ACIP) swiftly
recommended the products for widespread use in a phased
manner, according to degree of disease risk, as vaccine
manufacturing delivered steadily increasing quantities of
vaccine.73 Ultra-cold storage temperatures posed special
logistical requirements and challenges.
Fortunately, the DHHS and CDC had been planning to
include pharmacies and pharmacists in pandemic responses,
increasingly since the 2009 influenza A/H1N1 response.37,74-79

In September 2020, the DHHS and CDC started reaching out to
pharmacy associations and pharmacy businesses to gauge in-
terest and begin planning large-scale, widely dispersed
COVID-19 vaccination programs within pharmacies, as well as
having pharmacists administer vaccines in other venues.37
Federal pharmacy partnership for long-term care program

At the top of the priority list for COVID-19 vaccinationwere
residents and staff of LTC facilities, such as nursing homes and
skilled nursing facilities. For decades, pharmacists and phar-
macies have had consulting relationships with these facilities,
so that they already were providing personalized medications
and supplies for residents, monthly medication therapy re-
views (i.e., drug utilization reviews), and other clinical ser-
vices. In the first few months of COVID-19 vaccine availability,
pharmacists were the most frequent vaccinators at these
facilities.

The CDC established the Federal Pharmacy Partnership for
Long-Term Care Program in October 2020, an agreement with
CVS, Walgreens, and Managed Health Care Associates Inc (a
group purchasing organization and pharmacy services
administrative organization [PSAO] serving independent LTC
pharmacies) to ship and administer COVID-19 vaccines to
residents and staff of LTC facilities.80-83 These partners pro-
vided 8.1 million on-site vaccinations for residents and staff at
more than 62,000 LTC and assisted-living facilities from
December 21, 2020, until April 23, 2021, when the program
was consolidated with the Federal Retail Pharmacy Program
(FRPP).84

In mid-December 2020, the federal government provided
most of the limited supply of vaccine doses to states and ju-
risdictions and began shipping vaccine to selected pharmacies
serving residents and staff in LTC facilities. In mid-January
2021, the CDC issued funding and guidance for all jurisdic-
tions and included as its first recommendation to jurisdictions
“increase the number of vaccine provider sites, including
through the use of pharmacies.”

A graph of deaths of nursing-home residents over time
published on the front page of the New York Times in late
February 2021 looks like a waterfall85 (Figure 1), illustrating
both the high degree of efficacy of the first mRNA vaccines and
the promptness with which providers, especially pharmacists,
delivered the vaccines to LTC residents.85

West Virginia followed a different path than other states for
its LTC residents and staff, empowering independent phar-
macies with teams who knew the many rural sites across the
Mountain State. The West Virginia program was set up
promptly, and their pharmacists completed its first round of
nursing home vaccination clinics before the end of December
2020, faster than any other state.86-91 West Virginia’s nearly
250 independent pharmacies administered 28,000 first doses
to residents and staff members in 210 LTC facilities, making
West Virginia the first state to offer vaccination to all nursing-
home residents. These local pharmacists used existing re-
lationships with nursing homes to gather information and
leveraged the trust of patients in encouraging them to get
vaccinated.
1933



Figure 1. Proportion of weekly deaths, contrasting nursing home residents with all U.S. COVID-19 deaths, 2020-21. From the New York Times ©2021 The New York
Times Company. All rights reserved. Used under license. page A1.85
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When vaccine was so scarce in the first few months of
vaccinating, pharmacists helped quantify the amount of vac-
cine intentionally overfilled into each vial.92-95 Overfill is the
quantity of vaccine intentionally placed into each vial to assure
that the minimum quantity retrievable with syringe and
needle does not fall below the number of doses specified on
the product labeling. Specific syringe-needle combinations
with tight fittings and reduced “dead space” minimized
retained fluid that could not be injected. Variability in the
syringes provided with vaccine shipments made this chal-
lenging to predict. Pharmacists asked to use their aseptic
compounding skills to avoid wasting those doses. FDA even-
tually agreed. These efforts by pharmacists expanded that
initial scarce vaccine supply by 10%e20%.

Federal government partners with the community pharmacy

In November 2020, the DHHS released its first list of
participating pharmacy organizations in what would come to
be known as the FRPP for COVID-19 vaccination. This list pri-
marily included pharmacy chains with large numbers of out-
lets. These chains had been planning and modeling with
federal planners increasingly since 2009 to forge public-
private partnerships that enabled rapid roll-out of COVID-19
vaccinations from December 2020 onward. Additional part-
ners were included, particularly independent pharmacies
networked through wholesaler-based PSAOs. In January 2021,
the White House released updated vaccination plans featuring
community pharmacies as prominent providers of COVID-19
vaccinations,37,84,96 to expand access to COVID-19 vaccines
for the American people. This program developed into a
1934
partnership with 21 national pharmacy chains, independent
pharmacy networks, and LTC pharmacists96 (Table 2), offering
COVID-19 vaccinations at more than 41,000 community and
LTC pharmacy locations across the country. Vaccine distribu-
tion through this channel began on February 9, 2021. In
addition to the FRPP, state and local jurisdictions directly
engaged additional pharmacies not enrolled in the FRPP, as
well as FRPP-enrolled pharmacies to expand access and meet
specific community needs.

The Federal Transfer Program with Jurisdiction(s) for
COVID-19 Vaccination allowed states to transfer allocated
vaccine doses to federal pharmacy partners to minimize vac-
cine wastage, as an interim solution as the FRPP took shape. At
least 7 pharmacy chains participated in this program.37

As spring 2021 proceeded, the supply of vaccine was
expanding, and vaccinations no longer needed to be central-
ized to a few large mass-vaccination sites. Mass-vaccination
sites administered 5.6 million doses between February and
June 2021, when most were disbanded.84 In April 2021, the
CDC issued further guidance and funding to jurisdictions
urging them to “improve access to COVID-19 vaccines” by
“using multiple types of locations and with flexible hours that
are accessible to and frequented by the identified communities
of focus” including pharmacies. As expanding supply enabled
distribution to more sites, the proportion of vaccine doses
distributed through the CDC’s FRPP increased.

Between mid-December 2020 and September 2022, phar-
macists’ teams administered more than 270 million doses of
the COVID-19 vaccine. These doses include 8.1 million doses
administered on site at LTC facilities.84,96,97 During this inter-
val, the total number of COVID-19 vaccinations reported across



Table 2
Federal Retail Pharmacy Program partners (as of September 2022)

Albertsons Companies, Inc (including Osco, Jewel-Osco, Albertsons, Albertsons Market, Safeway, Tom Thumb, Star Market, Shaw’s, Haggen, Acme, Randalls,
Carrs, Market Street, United, Vons, Pavilions, Amigos, Lucky’s, Pak n Save, Sav-On)

Costco Wholesale Corporation
CPESN USA, LLC (Community Pharmacy Enhanced Services Network)
CVS Pharmacy, Inc (including Long’s)
GeriMed (long-term care and community pharmacies)
Good Neighbor Pharmacy and AmerisourceBergen Drug Corporation’s pharmacy services administrative organization (PSAO), Elevate Provider Network
Health Mart Pharmacies
H-E-B, LP
Hy-Vee, Inc
Innovatix (long-term care pharmacies)
Kroger Co (including Kroger, Harris Teeter, Fred Meyer, Fry’s, Ralphs, King Soopers, Smiths, City Market, Dillons, Mariano’s, Pick-n-Save, Copps, Metro

Market, QFC)
LeaderNET and The Medicine Shoppe Pharmacy, Cardinal Health’s PSAO
Managed Health Care Associates (PSAO for community and long-term care pharmacies)
Meijer, Inc
Publix Super Markets, Inc
Retail Business Services, LLC (including Food Lion, Giant Food, The Giant Company, Hannaford Bros Co, Stop & Shop)
Rite Aid Corporation
Southeastern Grocers (Winn-Dixie, Harveys, Fresco Y Mas)
Topco Associates, LLC (including Acme Fresh Markets, Associated Food Stores, Bashas, Big-Y Pharmacy and Wellness Center, Brookshire’s Pharmacy, Super

One Pharmacy, FRESH by Brookshire’s Pharmacy, Coborn’s Pharmacy, Cash Wise Pharmacy, MarketPlace Pharmacy, Giant Eagle, Hartig Drug Company,
King Kullen, Food City Pharmacy, Ingles Pharmacy, Raley’s, Bel Air, Nob Hill Pharmacies, Save Mart Pharmacies, Lucky Pharmacies, SpartanNash, Price
Chopper, Market 32, Tops Friendly Markets, ShopRite, Wegmans, Weis Markets, Inc)

Walgreens (including Duane Reade)
Walmart, Inc (including Sam’s Club)

Source: Centers for Disease Control and Prevention.96
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all 50 states and U.S. territories numbered 606 million.97 Thus,
through the FRPP alone, community pharmacists and their
teammates delivered 45% of COVID-19 vaccinations across the
United States, although that proportion has been higher or
lower at specific points in time. For example, between April
and July 2021, the proportion of vaccine doses distributed
through states and other jurisdictions decreased from 62% in
early April 2021 to 6% in mid-July 2021.84 During that same
time, the proportion of vaccine doses distributed through the
FRPP increased from 29% to 92%, according to a GAO analysis.83

The oft-quoted statistic of “more than 70% by pharmacists”
was based on the Fall 2021 interval.

That 45% proportion for the FRPP does not include COVID-
19 vaccinations conducted at the hands of pharmacists or
under their direct supervision outside of the FRPP.84,98-103 For
example, at least 20 pharmacy chains took part in a state- or
jurisdiction-level program for COVID-19 vaccination, typically
focused on large and underserved populations.37 Other doses
attributed to municipalities, states, or government agencies
(e.g., VA, DoD, IHS) were administered by the hands of or at the
direction of pharmacists. Pharmacists within health systems
often led their institutions’ vaccination programs for workers
and surrounding communities.100-105 Through August 22,
2021, CDC officials reported that pharmacists had adminis-
tered 3,203,104 vaccine doses at 11,449 mobile clinics across
the country.106 The additional doses represented by these and
multiple other efforts plausibly expand the proportion of
pharmacist-directed COVID-19 vaccinations beyond 50% of the
national total.

Equity in vaccine distribution
GAO analysis of FRPP data found that participating phar-

macists fully vaccinated 51,554,294 people from February 11,
2021, through September 4, 2021.106 About 74% of those
vaccination records contained information about race and
ethnicity. Of those with documented race and ethnicity, 43%
were from racial and ethnic groups other than non-Hispanic
white. The GAO analysis suggests that pharmacists fully
vaccinated a disproportionately greater share of non-Hispanic
Asian and Hispanic or Latino persons. Non-Hispanic black and
non-Hispanic white persons represented a slightly smaller
share of persons fully vaccinated through pharmacists relative
to their population shares.

The CDC uses several tools to assess the equity of COVID-19
vaccine distribution during the COVID-19 pandemic. The CDC
calculates the social vulnerability index (SVI) at the county
level based on data from the U.S. Census Bureau.107 Because
there can be considerable heterogeneity within counties, the
equitable distribution index (EDI) score assesses socioeco-
nomic conditions more finely, at the zip-code level. The CDC’s
analytical software anonymously records the EDI of the resi-
dence of people vaccinated against COVID-19 and the EDI of
the location where they were vaccinated.

Pharmacists’ ability to equitably contribute to COVID-19
vaccine distribution can be assessed, in part, by considering
the pharmacies in the Community Pharmacy Enhanced Ser-
vices Network (CPESN) distributed across 46 States and the DC.
These CPESN pharmacists and teammates administered 5.60
million doses as part of the FRPP between February 8, 2021,
and June 8, 2022. Each of the 1961 participating CPESN phar-
macies administered an average of 2856 vaccinations during
this interval [108; CPESN FRPP unpublished data, June 8, 2022].

Figure 2 compares the EDI of vaccine recipients’ residences
to the EDI of the CPESN pharmacies for these 5.60 million
vaccinations. The concordance of the 2 sets of bars shows that
CPESN pharmacists vaccinated people who lived in settings
with vulnerability indices similar to their pharmacy’s neigh-
borhood. A similar high degree of concordance was also
1935



Figure 2. COVID-19 vaccinations by the equitable distribution index (EDI) of recipient residence and pharmacy location, Community Pharmacy Enhanced Services
Network (CPESN), United States, February 2021 through June 2022. Source: CPESN USA LLC (unpublished data). Notes: Data from 1961 pharmacies vaccinating between
February 8, 2021, and June 8, 2022. Excludes vaccinations with unknown residence information for recipient and zip codes with fewer than 10 vaccinations each. The
EDI assesses socioeconomic vulnerability at the zip-code level, with 0 being the decile of least vulnerability and 0.9 the decile of most vulnerability.
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apparent early in the vaccination program, from February 2021
through April 2021, when vaccine supplies were limited and
concerns about equitable distribution were most acute (data
not shown). The 1961 CPESN pharmacies include 1377 phar-
macies (70.2%) sited in zip codes in the upper half of the EDI
vulnerability range (i.e., EDI deciles 0.5 through 0.9), of which
942 (48.0%) are in the 3 highest deciles of vulnerability (i.e., 0.7
through 0.9). Of the 5.48 million vaccinations with a known
pharmacy EDI, 67.9% were administered in pharmacies in the
upper half of the EDI range and 40.9% with the EDI of 0.7 or
greater. Of the 5.26 million vaccinations with a known recip-
ient residence EDI, 67.1% were administered to people whose
residence was in the upper half of the EDI range and 40.7%
with the EDI of 0.7 or greater.

Pharmacists in all practice settings made countless contri-
butions in explaining vaccines to the public, offering reassur-
ance and reliable information from a trusted local source, while
helping resolve uncertainty in the direction of accepting vacci-
nation.109-112 A health equity report authored by National As-
sociation of Chain Drug Stores (NACDS) and the Johns Hopkins
Center for Health Security noted the many ways pharmacists
and pharmacies worked to enhance equity throughout the
COVID-19 response and vaccination campaign: outreach to
homebound individuals, pop-up clinics, partnerships with
schools, community centers, places of worship, employers,
community leaders, faith-based organizations, and organiza-
tions representing racial and ethnic minority groups.113 Phar-
macies collaborated with rideshare companies, deployed
mobile vaccination units, and went door to door through un-
derserved communities. Community pharmacies helped
address the needs of those with limited mobility, such as the
elderly or people with disabilities. In multiple instances, people
opted to receive their second COVID-19 vaccine dose from local,
trusted, and easy-to-access community pharmacies, rather than
returning to a mass-vaccination clinic or another venue.
1936
The APhA posted dozens of video and print success stories
of communications and vaccinations at its Vaccine Confident
website (vaccineconfident.pharmacist.com), including at a
Disneyland parking lot, at houses of worship, in multiple
languages, and at centers serving the underserved.114 The
American Society of Health-System Pharmacists, the American
College of Clinical Pharmacy, and other organizations did
likewise.17,115,116

Between October 29, 2021, when the Pfizer-BioNTech pe-
diatric COVID-19 vaccine received EUA status for children aged
5-11 years in the United States, and January 18, 2022, phar-
macists and their teammates administered 46.4% of doses to
this pediatric age group.117 This included 48.7% of doses in
areas of high social vulnerability and 44.4% in low SVI areas.
Pharmacy vaccine providers were permitted to bill COVID-19
vaccine administration fees for uninsured children to
Medicaid rather than to the Vaccines for Children (VFC) pro-
gram, which prevented unnecessary obstacles to care. CDC
researchers noted, “Pharmacy providers were critical in
addressing high initial demand for COVID-19 vaccine among
this age group [i.e., 5-11 years old], including during evenings,
weekends, and over holidays, when other providers might be
less available.” Pharmacists also played a larger role in provi-
sion of COVID-19 vaccine to children aged 5-11 years
compared with administration of routine vaccines: 46.4% of all
COVID-19 pediatric vaccine doses were administered by
pharmacy partners, whereas 12.3% of pediatric seasonal
influenza vaccine doses were administered to children aged 5-
12 years in pharmacies during 2020-21. Pharmacies are help-
ing vaccinate children aged 6 months through 4 years now
that vaccine is authorized for this age group.”72,117

A subsequent analysis of vaccine provider type between
November 2021 and April 2022 found that 87.5% of U.S.
counties had at least one active provider of COVID-19 vacci-
nation for children 5 through 11 years of age, with pharmacies

http://vaccineconfident.pharmacist.com
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being the most common provider type (69.1%).118 The median
number of pharmacy vaccine providers per county with a
pharmacy provider was 3 (interquartile range: 1e8).

In June 2022, FDA expanded the EUAs for 2 COVID-19
vaccines to encompass young children 6 months and older.72

The ACIP and CDC likewise recommended their vaccination
and pharmacists are now part of the effort to vaccinate that
youngest cohort.60,73
Examples of outreach
A CDC webpage lists examples of how pharmacists helped

get America vaccinated against COVID-19 in February and
March 2021 as the FRPP gained momentum.96

� Jewel-Osco pharmacists’ teams administered 8600 COVID-
19 vaccinations at more than 10 underserved sites in Chi-
cago during a 10-day period.

� Hague Pharmacy, a member of the CPESN, delivered 1300
vaccinations on a single day to African American residents
of Norfolk’s Calvert Square neighborhood and another 1700
doses the following day in Chesapeake, VA.

� Hy-Vee pharmacists vaccinated 1000 local Des Moines
educators and staff on the Drake University campus.

� Hy-Vee pharmacists also staffed mobile units to vaccinate
staff at food-processing plants in Illinois and Iowa.

� Meijer Pharmacy vaccinated 2600 educators at Ford Field in
Detroit.

� Giant Eagle Pharmacy vaccinated 4000 Pittsburghers at
Heinz Field.

� Walgreens pharmacists vaccinated 7000 people at a 3-day
event held at 3 Atlanta Black Churches.

� Walmart Pharmacies conducted 43 vaccination events at
79 locations in 18 states.

A team of 5 from Todd’s Drugs in Adamsville, Tennessee,
vaccinated 100 residents of a remote and underserved town in
a tent in a parking lot in less than 3 hours. The team returned
several more times, administering more than 900 additional
doses.119 Several “fearless pharmacy” stories from the Good
Neighbor Pharmacy network are comparably compelling.116

Since 1997, America’s student pharmacists have vol-
unteered their extracurricular time to practice the clinical in-
tricacies of vaccination in a program called “Operation
Immunization,” a collaboration between the APhA’s Academy
of Student Pharmacists (APhA-ASP) and the Student National
Pharmaceutical Association. During the 2020-21 Operation
Immunization Campaign (August 2020 through June 2021),
the group reported that 13,884 student pharmacists, 1716
faculty mentors, and 2158 pharmacist preceptors collaborated
to vaccinate 1,286,161 people (1,162,288 against COVID-19 and
82,318 against influenza).120 Several student chapters reported
that their Operation Immunization activities were the only in-
person activities they were permitted to hold.

One example involves the student pharmacists at the
School of Pharmacy at the Notre Dame University of Maryland,
based in Baltimore’s Blythewood neighborhood. The student
pharmacists vaccinated at large community events on campus,
with the Baltimore City Health Department, and at Safeway
pharmacies serving the greater Baltimore region, providing
more than 50,000 vaccinations. Further, these students pro-
vided thousands more vaccinations during more than 100
shifts at 30 independent pharmacies in the metropolitan area.
During initial shortages, they compounded alcohol-based
sanitizers and led campus-wide mask-making efforts.121
Vaccination against other vaccine-preventable diseases

According to CDC statistics,122 pharmacists administered
35.3 million doses of influenza vaccine to adults during the
prepandemic 2019-20 season, increasing to 47.7 million in
2020-21 and softening to 40.5 million in 2021-22. In contrast,
the CDC found that physician medical offices administered
36.8 million doses to adults in the prepandemic season,
dropping to 32.8 million in 2020-21 and 30.9 million in 2021-
22. Of those vaccinated against influenza in the 2020-21 sea-
son, about 39% of adults and 12% of children received their
influenza vaccination from a community pharmacist.

A CDC report released in May 2020 found a troubling drop
in routine childhood vaccination as families missed many in-
person clinical visits early in the pandemic.123 This finding
spurred the third amendment to the COVID-19 PREP Act
Declaration (Table 1),124 preempting any state or local law that
effectively prohibited pharmacists who satisfy federal re-
quirements from distributing or administering COVID-19
vaccines, ACIP-recommended routine childhood vaccines, or
COVID-19 tests as set forth above.

An analysis of noninfluenza vaccine-claim submissions
were 13%-35% lower for adolescents and 17%e40% lower for
adults in fall 2020, compared to the same period in 2019,
suggesting that many people who should have received rec-
ommended vaccines in 2020 did not.125 This analysis found
that adolescents and adults in the insurance cohorts studied
missed an estimated 26 million doses of recommended vac-
cines from January to November 2020, compared to the same
period in 2019.

The rationale for the preemption was the public health
threat posed by the decrease in childhood-vaccination rates
and the collateral harm caused by COVID-19. The DHHS actions
cited the many states that already enable pharmacists to
provide clinical services to children and established a uniform
national scope of practice for qualified pharmacists. “Phar-
macists are well positioned to increase access to vaccinations,
particularly in certain areas or for certain populations that
have too few pediatricians and other primary-care providers,
or that are otherwise medically underserved. … Pharmacies
often offer extended hours and added convenience. … Phar-
macists also have strong relationships with local medical
providers and hospitals to refer patients as appropriate.”124

In October 2020, the CDC estimated that pharmacies rep-
resented 71 sites among 38,000 participating VFC pro-
viders.126,127 By May 2022, 135 pharmacies had status as VFC
providers (CDC unpublished data, May 16, 2022). Enrollment
limitations and program requirements have constrained
pharmacies’ ability or desire to enroll as VFC providers, to the
detriment of vaccine coverage in vulnerable populations.
Antiviral prescribing and dispensing

On May 1, 2020, FDA issued an EUA for the antiviral drug
remdesivir (Veklury, Gilead) to treat suspected or laboratory-
confirmed COVID-19 in certain adults and children hospital-
ized with severe disease.60 It is administered by I.V. infusion.
1937
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As with other therapeutics first available during this
pandemic, initial supplies were inadequate and pharmacists
helped develop criteria for optimal use.128

The next big advance was the availability of oral antiviral
medications.59 On December 22, 2021, FDA issued an EUA for
Pfizer’s Paxlovid (nirmatrelvir tablets co-packaged with rito-
navir tablets). The next day, December 23, FDA issued an EUA
for molnupiravir capsules (Lagevrio, Merck with Ridgeback
Bio). These therapeutics involve the traditional paradigm of
people being tested and treated by their own health care
providers, who can prescribe these oral antivirals to eligible
patients. Patients receive those prescriptions and counseling
from their pharmacist.

Pharmacists have their usual pivotal role in the safe
dispensing of these products, as they address safety consid-
erations, drug interactions, patient education, handling, and
reporting. Initially, the terms of the December 2021 EUAs
issued by FDA for antivirals are more restrictive than the
ninth (September 2021) amendment to the DHHS Secretary’s
PREP Act Declaration (Table 1), making pharmacists ineligible
to order or prescribe Paxlovid or molnupiravir except under
state authorities for standing orders or collaborative practice
agreements. The restrictions according to the December 2021
EUA wording restricted oral antiviral uptake, especially in
communities of high social vulnerability.129,130 Even so,
pharmacists generated awareness, answered patient ques-
tions, and assessed patients for eligibility after a confirmed
COVID-19 infection, referring patients to their provider for a
prescription.
Test-to-treat program

The federal test-to-treat program assembled a network of
convenient-care clinics and adjacent pharmacists in March
2022 to help speed up access to antiviral medications.131,132

Under the structure of this federal program, when people
tested positive at test-to-treat sites, they could get a pre-
scription from an authorized health care provider and have the
prescription filled at the adjacent pharmacy. People can also
bring test results obtained from a home testing kit to test-to-
treat sites and be evaluated by a health care provider for
treatment. These one-stop test-to-treat sites are available
nationwide at more than 2000 pharmacy-based clinics and
Health Resources and Services Administrationesupported
federally qualified health centers.

According to a detailed analysis by the APhA,133 more
than 28,000 community pharmacies were located in feder-
ally recognized underserved communities in May 2022, yet
only 700 had test-to-treat sites. Capitalizing on the phar-
macists in the underserved communities could increase
access to COVID-19 treatment 39-fold. The least vulnerable
areas nationwide host 78% of test-to-treat sites, whereas the
most vulnerable communities have only 22% of these loca-
tions. These findings were confirmed by the CDC which
found that “dispensing rates were lowest in high vulnera-
bility zip codes, despite these zip codes having the largest
number of dispensing sites.”134

Recognizing the benefits of improving COVID-19 antiviral
access and equity, FDA amended the Paxlovid EUA on July 6,
2022, to allow skilled pharmacists with access to patient-
specific information to order and prescribe this medication.135
1938
Direct pharmacy distribution channel

From September 2021 through April 2022, the DHHS Office
of the Assistant Secretary for Preparedness and Response used
a state- and territory-coordinated distribution system for
COVID-19 therapeutics.136 By April 2022, more than 500,000
courses of antivirals had been dispensed in the United
States.137 Pfizer noted that prescriptions for Paxlovid in the
United States increased from about 8000 patients per week in
late February 2022 to nearly 80,000 patients for the week
ending in April 22, 2022.138

On April 25, 2022, the DHHS transitioned to a new system
that distributed antivirals directly through a pharmacy-
specific distribution channel, rather than pharmacies
receiving supplies from their state or jurisdiction.139 Expanded
antiviral supply permitted expansion of the number of sites
dispensing oral antiviral medications, increasing from 20,000
locations (e.g., pharmacies, community health centers, hospi-
tals, urgent care centers, VA, and DoD facilities) in April 2022
toward a goal of 40,000 locations. Pharmacies continued to
receive antivirals from state and territorial health departments
and through the test-to-treat initiative.
Scope of practice and enabling authority

For pharmacists as skilled providers and pharmacies as
centers of clinical care, the COVID-19 pandemic brought sub-
stantive expansions of authority. Expanded practice authority
enabled that massive number of clinical interventions
described above as well as their consistency from state to state.
Clinical scopes of practice were standardized between states,
bringing more expansive authority to pharmacists in some
states. During the pandemic, pharmacies and pharmacists
grew their collaborations with public health departments in
depth and breadth across the country.37,140-144

Acting under authority of the PREP Act, the Secretary of the
DHHS issued several declarations that preempted more
restrictive professional authority at the state level for the
duration of the COVID-19 pandemic (Table 1).33,42,65,66,143

Other expansions took the form of DHHS General Counsel
advisory opinions and DHHS guidance documents. Many other
countries did likewise.145 Pharmacists, student pharmacists
(i.e., pharmacy interns), and pharmacy technicians nationwide
received remarkable new authority, such as the following:

� Authorizing pharmacists, pharmacy interns, and pharmacy
technicians to order or administer FDA-authorized COVID-
19 tests

� Authorizing COVID-19 vaccination by pharmacists, phar-
macy interns, and pharmacy technicians

� Authorizing any vaccination recommended for children 3
through 18 years old to be ordered and administered by
pharmacists and to be administered by pharmacy interns

� Authorizing seasonal influenza vaccination by pharmacy
interns and pharmacy technicians under the supervision of
a pharmacist to persons aged 19 years and older consistent
with ACIP recommendations

� Authorizing pharmacists to order and administer certain
COVID-19 therapeutics (e.g., monoclonal antibodies) by
injection or I.V. infusion and pharmacy interns and phar-
macy technicians to administer these products.



Quantifying COVID-19 interventions by pharmacists

SCIENCE AND PRACTICE
In some cases, state regulatory changes will be needed to
retain these practice authorities and their inherent public
health value after the COVID-19 emergency ends or the au-
thorities otherwise expire.142,144-146

Contributions of pharmacists internationally

Pharmacists around the world were entrusted with new
clinical roles and responsibilities during the COVID-19
pandemic. Published reports describe enhanced authority to
handle therapeutic interchange during medication shortages,
offer public health services, treat minor ailments, authorize
prescription renewals, provide COVID-19 and other testing
services, facilitate clinical trials, minimize inappropriate anti-
microbial prescribing, and more.55,145-158 Recognizing the
public’s ease of access to a valuable care providerdtheir
pharmacistdis a global phenomenon. The COVID-19
pandemic accelerated the trend since the 2000s for progres-
sively more countries to train and authorize their pharmacists
as vaccinators.147,153,159-163 In April 2022, Spain’s Ministry of
Health awarded the Grand Cross of the Civil Order of Health,
Spain’s highest distinction in the field of health, to the General
Pharmaceutical Council of Spain for the pandemic contribu-
tions of Spain’s pharmacists.

Discussion

In the 1918-20 influenza pandemic, American pharmacists
did what they could to help their patients, but there was little
to offer beyond symptomatic relief.164 Viruses had not yet been
identified; bacterial vaccines were ineffective at preventing
influenza.2-4,164-169 Antipneumococcal sera had some effect in
treating or preventing secondary pneumococcal in-
fections.165,167 Disinfecting washes with various combinations
of camphor, menthol, eucalyptus oil, phenol, and other compo-
nents were popular, as were many patent medicines.168,170-172

The scarcity of sugar, due to the war effort, constrained
the compounding of syrups.166 Treatments included acetylsali-
cylic acid for pain or fever, opiates for cough, and quinine,
laxatives, and medicinal whiskey of dubious value.168,170,171

At this writing, in September 2022, the COVID-19
pandemic exceeds 2.5 years in duration, and we have had
tools to prevent disease by vaccination for the last 22 months.
Pharmacists and their teams provided pharmaceutical care in
its many forms to more than 5.4 million COVID-19 infected
patients hospitalized between March 2020 and September
2022.5,172,173 This analysis was limited in its ability to quantify
pharmacists’ involvement with monoclonal-antibody and
antiviral administrationdan order-of-magnitude estimate
would be a million patients. Numbers of vaccinations and
COVID-19 tests are easier to quantify. Overall, pharmacists’
teams contributed more than 350 million interventions to
more than 150 million individuals, despite supply con-
straints, intricate storage requirements, workflow revisions,
and workforce shortages. These interventions were equitably
distributed in communities with high social vulnera-
bility.37,106,112 This report does not attempt to describe the
many educational efforts conducted by pharmacists’ teams,
neither individually nor collectively as organized into pro-
fessional associations. These hundreds of millions of in-
terventions came at a personal cost to the pharmacists and
their teams: personal risk to their health in terms of a COVID-
19 infection and an extraordinary increase in workload and
stress.16,174,175

The Commonwealth Fund estimated that the U.S. national
COVID-19 vaccination program had averted 2.2 million deaths,
17 million hospitalizations, 66 million infections, and $900
billion in health care costs between December 2020 andMarch
2022.176 The DHHS estimated that COVID-19 vaccinations
among Medicare beneficiaries saved $2.6 billion from reduced
hospitalizations in just the short interval from January through
May 2021.177

What fraction of this human and economic value can be
attributed to pharmacists and their teams? More detailed
analysis is needed, but if pharmacists disproportionately
reached seniors and the socially vulnerable who have borne
the brunt of the pandemic, contributed 45% of all COVID-19
vaccinations via the community-pharmacy channel alone, as
well as more vaccinations in other practice settings, pharma-
cists likely account for at least half of the harm averted and
value gained. Pharmacy involvement in testing and mono-
clonal antibody and antiviral programs will have averted even
more morbidity and mortality.

Pharmacists’ ability to provide essential services in
pandemic response has been building from foundations laid
more than 2 decades ago.75,129,140,141,144 The national move-
ment to train pharmacists as vaccinators began in 1996 in
Mississippi. Maine became the 50th state to authorize
pharmacist-vaccinators in 2009. By the late 2010s, U.S. phar-
macists delivered an estimated 50 million vaccinations each
year.

During the 2009 influenza A/H1N1 pandemic response, the
federal government leveraged the reach of 10 pharmacy chains
to distribute 5.5 million doses of federally purchased vaccine
among more than 10,700 community locations across the
country, accounting for 23% of the vaccine distributed during
that time period.73,74 In our 2020-22 COVID-19 experience,
many more pharmacists over many more months adminis-
tered almost 50 times that the number of COVID-19 vaccina-
tions plus influenza and other vaccinations. And these
numbers continue to rise as the pandemic continues.

In the mid-2010s, the CDC conducted exercises with phar-
macists to assess their ability to provide vaccines and other
countermeasures during a pandemic178 and recommended
that state and local public health authorities actively collabo-
rate with pharmacists to enable rapid vaccination of their
populations.75-78,179 Although pharmacists were ultimately
underutilized as pandemic vaccinators in 2009,74 that effort
established the proof of concept and led to more robust
planning efforts. Now, public health officials readily acknowl-
edge the valuable contributions of pharmacists in population
health and emergency preparedness.14,37,75,179-182

Evenwith the prepandemic planning andmultiple 2020-21
planning meetings,37,179 actual implementation in December
2020 and early 2021 was hectic, stressful, and yet intensely
rewarding to the pharmacists’ teams that participated.16,114

Each of the national and state associations of pharmacists
devoted innumerable hours to programming, sharing ideas,
and supporting their members. Once each of the teams
completed its own local learning curve, pharmacists reported
that they had more capacity to vaccinate than they had doses
to administer.37,86
1939
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Curiously, pharmacists administered a greater proportion
of pediatric COVID-19 vaccinations than of pediatric influenza
vaccinations.117 Future research could assess the relative con-
tributions of proximity of pharmacists in settings of elevated
social vulnerability, willingness or reluctance of other pro-
fessions or practice settings to offer vaccination, and other
factors contributing to the differential.

The advantages pharmacists offer in providing clinical in-
terventions around several key parameters are as follows:

� Clinical competence: Extensive knowledge- and skills-
based experience

� Convenient access: 90% of Americans live within 5 miles of
a community pharmacy,37-40 offering extended hours of
availability

� Trust: established relationships with their patients, reach-
ing into underserved communities

� Networked professionals: Pharmacists embedded within
collaborative networks of other medical providers that
readily share detailed clinical information, both in com-
munity pharmacy settings and as members of patient care
teams in hospitals and health systems

NACDS issued an interim evaluation of successes and les-
sons learned in COVID-19 intervention programs in November
2021.37 Additional thoughtful, candid reviews of what worked
and what did not (and how to preclude problems during the
inevitable next pandemic) will be needed.

The NACDS lessons-learned report identified a key point:
the (for some, recently recognized) value of pharmacists
networking with public health departments.37

“… in one national survey of pharmacists conducted in
2012, over two-thirds of pharmacists polled had no contact
with a state or local public health official in the past year.183

In stark contrast, [NACDS Virtual] Forum participants
frequently mentioned that establishing and reinforcing
partnerships with state and local public health was a major
success factor that will yield benefits beyond the current
pandemic. One Forum participant mentioned ‘this was
really our first connection with our state Department of
Health.’ Several Forum participants noted that it was the
first time that public health officials ‘saw what we could do
to improve public health. Public health folks are now
advocating for what pharmacy used to have to solely
advocate for.’ Another commented that ‘this [partnership]
gave pharmacy [better ability to collaborate with public
health] to pinpoint where there are pockets of needs for
vaccine servicesdthis can be grown potentially for other
clinical services in future.’

The successes from the COVID-19 interventions described
in this report show how pharmacists and their teammates
played vital roles as health care providers during a public
health crisis. These competencies and capacities can be
applied in more normal times to improve health care access
and strengthen community health nationwide.129,142,144,184 It
will be important for communities to maintain their access to
the care of a pharmacist they have come to expect and depend
1940
on during the pandemic. Therefore, it is essential to ensure
that the scope-of-practice standardizations and sustainability
mechanisms that increased the provision of pharmacist ser-
vices during the pandemic remain in place and are enhanced
after the pandemic subsides.

When the final tally of COVID-19 interventions is compiled,
pharmacists will be justly recognized for the quality and
magnitude of their contributions as care providers who miti-
gated and eventually controlled this pandemic. The tally in
aggregate will show the pharmacist’s value in a programmatic
and economic sense, but its most meaningful benefit will
manifest in the health of individual neighbors cared for one by
one.6
Document your contributions

This report features a small fraction of the ways pharma-
cists provided care for their communities. Record your con-
tributions and those of your institution, association, or state.
The American Institute of the History of Pharmacy (AIHP) in-
vites contributions to its COVID-19 Pandemic Pharmacy His-
torical Documentation Project (https://aihp.org/collections/
aihp-covid19-project/), to preserve pharmacists’ experiences
during the pandemic. The AIHP seeks stories, photos, videos,
artifacts, and other documentation of the COVID-19 pan-
demic’s effects on society.
Conclusion

Pharmacists and their teammates contributed essential
services to America’s health and recovery during the COVID-19
pandemic as providers of multiple hundreds of millions of
clinical interventions to hundreds of millions of people.
Pharmacy teams responded quickly and courageously to
rapidly changing circumstances, providing personalized care
despite risks to their own health from the highly contagious
virus. Despite medication shortages, supply shortages, and
staffing shortages, pharmacists overcame geographic and
cultural distances to provide compassionate care in every
pharmacy practice setting.
Dedication

This report is dedicated to the pharmacists and their
teammates who persevered in spring 2020, when little was
known and much was feared.
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SCIENCE AND PRACTICE
Supplementary appendix to the article

Main Points:

>270 million COVID-19 vaccinations given by community
pharmacists and teams, December 2020-September
202284,96,97

45% of U.S. COVID-19 vaccinations given by community
pharmacists and teams, December 2020-September 202296,97

>50% of U.S. COVID-19 vaccinations overall given via
pharmacist-led programs, December 2020-September
202284,96,97-103,104-106

8.1 million COVID-19 vaccinations given by pharmacists
and teams at long-term care (LTC) facilities, December 2020-
April 202184,96,97

2/3 drop � COVID-19 deaths among LTC residents fell by
two-thirds compared to all COVID-19 deaths, December 2020-
February 202185

1.3 million vaccinations given by student pharmacists via
“Operation Immunization,” December 2020-June 2021120

>42 million patient specimens tested by pharmacists for
COVID-19, April 2020-July 202237,43,45-47

Secondary Points:

>100,000 COVID-19 monoclonal antibody treatments
provided by pharmacists, November 2020-June 2022

70% of vaccinating pharmacies located in communities
with moderate-to-high social vulnerability37

>12 million more influenza vaccinations given by phar-
macists to adults in 2020-21 season compared to previous
season (47.7 million vs. 35.3 million for 2019-20)122

# 1 � West Virginia was the first state to offer COVID-19
vaccination to all LTC residents: pharmacists from 250 com-
munity pharmacies gave 28,000 vaccinations in 210 LTC fa-
cilities86-90,91

>5.4 million inpatients cared for by pharmacists and
teams, February 2020-September 20225,172,173

>350 million interventions
>150million individuals received COVID-19 care provided

by a pharmacist
1945.e1
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