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can help prevent
medication errors, so that both accountability and safety
needs are met by determining how a problem happened
without assigning blame to a specific employee.
Both pharmacists and pharmacy technicians can benefit
from using such a framework, according to a session at the
American Pharmacists Association 2022 Annual Meeting
and Exposition held March 18 20 21, 2022, in San Antonio,
Texas. Some of the types of justice covered included
procedural justice, which deals with the identification
and protection of individuals who violate rules, as well as
determining who the decision makers will be. There is also
restorative justice, which involves providing help to those
who have been harmed when a violation takes place. In
addition, retributive justice deals with penalties for rule
violations. Substantive justice determines which policies
must be followed, giving them weight and legitimacy.
Jennifer Adams, PharmD, EdD, FAPhA, FNAP, associate
dean for academic affairs and associate professor at the
Idaho State University College of Pharmacy in Pocatello,
said during the session that she hopes restorative justice
will become the norm in pharmacy. She recounted how,
in 2017, the Idaho State Board of Pharmacy established
what is known as a corrective action plan (CAP). As a result,
employees facing discipline could avoid having a mark on
their permanent record unless they fail to follow the CAP.
Two years later, Adams said, the board broadened the CAP by
including a focus on safety—work that continued the following
year with the addition of a safety sciences framework.
The idea is that, in instances where forgoing formal discipline may be appropriate, situations can be resolved without
leaving a permanent record in an employee’s file.
Between July 1, 2018, and June 30, 2020, approximately 9.5% of medication complaints to the Idaho Board of
Pharmacy were resolved using CAPs, according to presenter
Nicki Chopski, PharmD, executive director of the Idaho State
Board of Pharmacy, who noted that not all medication complaints involve drug error.
Pharmacy Times® will continue to report on how to prevent
medication errors. In every issue, the Medication Safety
article spotlights key trends on this vital topic. Also, in this
issue, the Rx Focus article looks at 8 diabetes areas where pharmacists should be particularly aware of patient errors.
In this April issue, we also spotlight gastrointestinal (GI)
conditions. Our Cover Feature is about combination therapy to treat inflammatory bowel disease, and the OTC Focus
addresses when pharmacists should urge patients to seek
medical care for GI issues.
Thanks for reading!
A JUST CULTURE SAFETY SCIENCE FRAMEWORK
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Social Comments

ON FACEBOOK

WORTH MENTIONING

On social media, you reacted to a study that showed
binge-watching television could lead to blood clots:

Michael D.: Commercials have been
saving lives this whole time.

Crystal L.: That’s why you have to get
up for snacks. #circulation.

BE SOCIAL!

12

Tell us why you’re proud to be a pharmacist and why
the profession is so important.
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Use #APharmacistIs on social media or email submissions to
Aislinn Antrim at aantrim@pharmacytimes.com.

FDA Approvals
Biologics License Applications, Biosimilars, Generics, and New Drug Applications
Drug name

Indication

Manufacturer

Date
approved

Nalmefene hydrochloride
injection

Indicated for the complete or partial reversal of opioid drug effects, including
respiratory depression, induced either by natural or synthetic opioids

Purdue Pharma

2/23/22

Pacritinib (Vonjo)

Indicated for adult patients with intermediate or high-risk primary or secondary
myelofibrosis

Cti Biopharma

2/28/22

Ciltacabtagene autoleucel
(Carvykti)

Indicated for the treatment of adults with relapsed/refractory multiple myeloma
following 4 or more prior lines of therapy, including a proteasome inhibitor, an
immunomodulatory agent, and an anti-CD38 monoclonal antibody

Legend Biotech

3/1/22

Filgrastim-ayow (Releuko)

Indicated as a biosimilar referencing filgrastim for the treatment of neutropenia

Amgen

3/1/22

Naloxone hydrochloride
injection

Indicated as an emergency treatment for individuals who are over age 12 years
where use of high-potency opoids, such as fentanyl analogues as a chemical
weapon, is suspected

Kaleo

3/2/22

Nivolumab (Opdivo)

Indicated in addition to platinum-doublet chemotherapy for the treatment of adult
patients with resectable non–small cell lung cancer in the neoadjuvant setting

Bristol Myers
Squibb

3/4/22

Olaparib (Lynparza)

Indicated for the adjuvant treatment of patients with germline BRCA-mutated,
human epidermal growth factor receptor 2 HER2-negative, high-risk early breast cancer
who were previously administered chemotherapy prior to or following surgery

AstraZeneca

3/11/22

BRACAnalysis CDx Assay

Indicated for use as a companion diagnostic to select patients with germline
BRCA-mutated, HER2-negative, high-risk early breast cancer who may derive clinical
benefit from olaparib

Myriad Genetics

3/11/22

Donepezil transdermal
system (Adlarity)

Indicated as a treatment for individuals with mild, moderate, or severe Alzheimer
disease

Corium

3/14/22

Budesonide and
Formoterol fumarate
dihydrate inhalation
aerosol

Indicated for the treatment of individuals aged 6 years or older with asthma and
for the maintenance treatment of airflow instruction and reducing exacerbation for
individuals with chronic obstructive pulmonary disease, including chronic bronchitis
and/or emphysema

Mylan
Pharmaceuticals

3/15/22

Upadacitinib (Rinvoq)

Indicated for the treatment of adults with moderately to severely active ulcerative
colitis who have had an inadequate response or intolerance to 1 or more tumor
necrosis factor blockers

AbbVie

3/16/22

Relatlimab plus
nivolumab (Opdualag)

Indicated for the treatment of adult and pediatric patients 12 years of age and older
with unresectable or metastatic melanoma

Bristol Myers
Squibb

3/18/22

Pembrolizumab (Keytruda)

Indicated as a single agent for the treatment of patients with microsatellite
instability-high or mismatch repair deficient advanced endometrial carcinoma, and
who experienced disease progression after prior systemic therapy in any setting and
who are not candidates for curative surgery or radiation

Merck

3/21/22

Lutetium Lu 177
vipivotide tetraxetan
(Pluvicto)

Indicated for the treatment of adults with prostate-specific membrane antigenpositive metastatic castration-resistant prostate cancer who were previously
administered other anticancer therapies, such as androgen receptor pathway
inhibition and taxane-based chemotherapy

Novartis
Pharma AG

3/23/22

Cabotegravir plus
rilpivirine (Cabenuva)

New label update indicated to make the therapy's oral lead-in with cabotegravir and
rilpivirine tablets optional

ViiV Healthcare,
Janssen

3/24/22

EVO/EVO+ Visian
Implantable Collamer Lens

Indicted for the correction of myopia and myopia with astigmatism

STAAR Surgical
Company

3/28/22

Semaglutide 2.0 mg dose
(Ozempic)

Indicated as a once-weekly subcutaneous injection for the treatment of adults with
type 2 diabetes

Novo Nordisk

3/28/22

Testosterone undecanoate
(Tlando)

Indicated for testosterone replacement therapy for conditions associated with
a deficiency or absence or endogenous testosterone, or hypogonadism in adult
patients

Antares Pharma

3/29/22

Cabotegravir plus
rilpivirine (Cabenuva)

Indicated for the treatment of HIV-1 in virologically suppressive adolescents
12 years of age or older who weigh at least 35 kg and who are on a stable
antiretroviral regimen, with no history of treatment failure or known or
suspected resistance to either cabotegravir or rilpivirine

ViiV Healthcare,
Janssen

3/29/22

Abacavir, dolutegravir, and
lamivudine (Triumeq PD)

Indicated as a single-tablet regimen for pediatric patients with HIV-1 weighing
10-25 kg

ViiV Healthcare

3/30/2022

FOR THE FULL FDA APPROVALS LIST, GO TO PHARMACYTIMES.COM
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Editor’s Note

FDA, AMA Deem
Pharmacists
Unsafe for Test
and Treat

Will Expansions in Scope of
Authority Stick, or Have the
Effectiveness and Speed of
Pharmacy Adoption of Services
Moved the Medical Establishment
to Battle Stations?
By TROY TRYGSTAD, PHARMD, PHD, MBA,
PHARMACY TIMES ® EDITOR IN CHIEF

Lifting Pharmacy Restrictions
The Public Readiness and Emergency Preparedness (PREP) Act helped
bring accessible, effective, and efficient care to hundreds of millions
of people.
Millions of vaccines were administered at pharmacies under the
direct care or supervision of pharmacists, who played a significant
role in COVID-19 testing and even ordering and infusion delivery. With
high levels of accuracy and services being provided to disproportionately rural, socially vulnerable, and underserved populations, pharmacies demonstrated quite clearly that they are an essential
part of the infrastructure necessary to respond to pandemics and
infectious diseases.
Authorities gained under broadly vetted protocols grounded in evidence and safe selection and administration by a pharmacist are a first
step in the successful implementation of medication-related population health efforts.

FDA Explicitly Limits Pharmacist Ordering,
Citing Safety Concerns
As oral antivirals came to the market under emergency use authorizations (EUAs), the FDA took the unprecedented step of enumerating
the type of health care providers who could order the newest COVID-19
treatments. It informally cited condition and drug interactions as the
rationale for doing an about-face against the PREP Act expansions of
pharmacist authorities, limiting ordering to 3 types of licensed providers: physicians, nurses, and physician assistants.1-3
Decisions about scope of practice privilege are typically left to state
government and licensure boards. One wonders how policies and regulations about device ordering, medication, and testing policies will
trend now that the federal government has stepped in twice, first to
empower pharmacists and others under the PREP and now to disempower them.
Add the direct purchase of medications, testing supplies, and vaccines by the federal government, and this seems like a trend. And
that does not take into account the upcoming tidal wave related to
Medicare price negotiations.

Vertically Integrated Companies Lobby for Test-to-Treat
Model Using Pharmacy and Convenience Care Footprint to
Achieve Medication Ordering and Medical Visit Billing

AUTHOR BIO
TROY TRYGSTAD, PHARMD, PHD, MBA , is the executive

director of Community Pharmacy Enhanced Services Network
(CPESN) USA, a clinically integrated network of more than
3500 pharmacies.
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Not long after EUAs for oral antiviral drugs were issued, concerns
started pouring in from pharmacies. Providers empowered to order the
drugs did not know what to order, what medications patients were taking, what interactions to watch for, or what products were available. Of
course, these problems are far more common across many conditions and
medications than the average patient knows or providers want to admit.
It soon became evident, especially given the need for quick administration of medications after positive tests, that more test-to-treat models as “one-stop shops” would be essential for an effective pandemic

Subscribe to our
newsletters for
practical tips and
valuable resources

HEAD-SCRATCHER

response. Imagine if COVID-19 vaccines required appointments with physicians; the system would grind to a halt
and vaccination rates would be far lower than they are now.
Pharmacy chains have invested billions of dollars colocating billable providers who have few to no restrictions on
medication and test ordering. And because the federal government controls the supply of oral antiviral drugs, it behooves
these companies to emphasize the proximity of these prescribers to dispensing pharmacists and promote the idea
that test-to-treat models would accelerate the still-lagging
throughput and use of treatments.

© Lily Reeve s

American Medical Association Says “Not So Fast”
to Convenience Care as Preferred Access Point
It may be that giving pharmacies an anchor role in the
pandemic response has worked too well. Policies and
public realization that pharmacists can provide safe and
effective care at accessible sites have challenged the status quo. Interestingly, the American Medical Association
(AMA) issued a statement expressing concern about quality
and continuity of care, citing safety concerns not by type
of health care provider but by setting, namely, pharmacy-based clinics.4 Fearmongering about pharmacists has
now extended to the workplace. There was also a time when
the physician lobby also said pharmacists ordering and
administering vaccinations could endanger patients.
Ironically, the AMA’s position seems to be, at least in part,
that only its members have accurate and comprehensive
records with respect to medication regimens. In 20 years
of practice and 22 years of implementing coordination of
care programs with primary care providers, I have never
encountered an instance in which a prescribing physician’s

medication list aligned with the medication a patient with
multiple conditions was taking. Not once. Over literally
millions of patient list comparisons, using hundreds of care
managers, data information gatherers, and pharmacists, the
best average regimen concordance was 65%.5
In most cases, pharmacies are the most accurate sources
of information about dispensing and prescribing history,
and even their records could be improved and updated, given
the growth of mail order and specialty pharmacies. Indeed,
it was the Patient-Centered Primary Care Collaborative that
cited a finding that the average Medicare recipient with multiple chronic conditions sees 13 different prescribers and
fills 50 unique medications each year.5

Pharmacy Associations Respond With a Joint
Public Statement in Support of PharmacistSupervised Test-to-Treat
In response to these EUAs, which conflicted with prior
US Department of Health and Human Services guidance
on allowing pharmacists to order COVID-19 treatments,
14 pharmacy associations released a statement urging
the Biden administration to reverse course, citing lack of
access, especially in rural and underserved areas.

Where Does This Kerfuffle Leave Community
Pharmacy Practice?
Do the physicians and scientists at the FDA really think
pharmacist-initiated treatment, even under published protocol or supervision, is unsafe practice? Because the FDA
is an evidence- and science-based agency, I would ask its
physicians and scientists to provide evidence that patients
are at risk when pharmacists are empowered to act under
a well-defined and widely adopted protocol. Never has
pharmacist expansion of practice led to a string of safety
incidents at a rate greater than that for other health care
providers. Never.
Pharmacists are medication nerds by nature and training, groomed from the first time they put on a white coat
to follow evidence-based guidelines and prescriptive
instructions. Physicians should know, as pharmacists are
the ones who call with all those nitpicky, follow-the-rules
prescription changes and clarifications that drive them
crazy. From a policy perspective, the public good needs an
agency to step in and provide funding, literature reviews,
and research to answer this question: Could it be that it is
safer for patients and produces better overall outcomes to
let pharmacists order medications under protocol than to
rely entirely on the current standard of practice? ■

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS.
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News From PharmacyTimes.com

HPV-Linked Cancer Cases Rise in
Low-Income Counties, Areas With
High Smoking Rates
(HPV)–related cancers in men and women are increasing
in low-income counties and areas with high smoking rates,
according to the results of a recent study published in JNCI
Cancer Spectrum.
The analysis also showed that increases in HPV-associated anal,
oropharyngeal, and vulvar cancer are slower in the highest-income
US counties and those with low smoking rates.
Because of the consistent growth in these HPV-associated cancers, it is important to know the risk factors, which include risky
sexual activities and smoking, both of which are common in low-

er-income parts of the United States, according to investigators.
The research team used the National Cancer Institute’s Surveillance, Epidemiology, and End Results database and analyzed
HPV-associated cancers by US county–level income and smoking
prevalence between 2000 and 2018.
Anal cancer rates among women increased by 3.2% in low-income counties but by 2.6% in high-income areas. Cervical cancer
incidence leveled out and did not rise in the highest-income counties, whereas it increased 1.6% per year in the lowest-income counties. Oropharyngeal cancer rates among women rose by 1.3% per
year in low-income counties and 0.1% in high-income areas. Vaginal
cancer rates increased by 2% per year in low-income counties and
declined by 0.3% in wealthier areas. Meanwhile, vulvar cancer rates
increased 1.9% per year in the lowest-income counties compared
with 0.8% per year in the highest-income counties.—Jill Murphy

Study: 3 Vaccine Doses Are Key for
Protection Against the COVID-19
Omicron Variant

Biogen’s Aduhelm Reduces
Underlying Pathologies of
Alzheimer Disease, New Data Show

THREE DOSES OF AN MRNA VACCINE are needed to achieve

BIOGEN HAS ANNOUNCED NEW DATA showing that aducanumab-avwa (Aduhelm) injection 100 mg/mL for intravenous
use continued to significantly reduce 2 key Alzheimer disease
(AD) pathologies in a 128-week extension phase of a phase 3 trial.
Amyloid beta plaques and plasma p-tau181 were reduced in the
long-term extension phase. The data also showed that in both phase 3
trials, at 78 weeks, individuals with reduced levels of plasma p-tau181
had less clinical decline than those who did not see that reduction.
Data from the long-term extension showed that individuals with
more effective amyloid beta clearance, defined as standardized
uptake value ratio (SUVR) lower than 1.1 by 78 weeks, also had greater decreases in p-tau181 at week 128.
These findings indicate a potential of continued benefit of
treatment in the longer term with continued reduction of amyloid beta plaques.
“These are meaningful findings, which further our understanding
of amyloid and downstream biomarkers, such as p-tau 181, in Alzheimer’s disease and can help inform how long patients may benefit
from treatment to reduce amyloid beta plaque,” Samantha Budd
Haeberlein, PhD, senior vice president and head of neurodegeneration development at Biogen, said in a statement.
The findings from the phase 3 studies also showed that individuals with a reduction in plasma p-tau181, an exploratory end point,
had less clinical progression in all 4 clinical end points that measured cognition and function, which were ADAS-Cog13, ADCS-ADLMCI, CDR-SB, and MMSE, in both phase 3 clinical trials at week 78.
Additionally, in the placebo-controlled period, the incidence of
cerebral edema (ARIA-E) in the 10 mg/kg group was 35.2%. The incidence was higher among those who were APOE ε4 carriers, at 43%,
than among those who were non-carriers, at 20.3%.
Although the majority of ARIA was asymptomatic, serious symptoms occurred in about 0.3% of individuals. Approximately 98.2% of
ARIA-E resolved during the study, with a majority resolving within
12 to 16 weeks.—Ashley Gallagher

THE INCIDENCE OF SEVERAL HUMAN PAPILLOMAVIRUS

a similar level of protection against the COVID-19 omicron variant that 2 doses provide against the Alpha and Delta
variants, results of a study published in The BMJ showed.
Additionally, the findings show that though the severity of
disease among individuals admitted to the hospital is lower with
Omicron than with Delta, these individuals are still at risk of critical illness and death.
The results of earlier studies suggested reduced vaccine effectiveness against infection and hospital admissions for Omicron
compared with earlier variants. However, little is known about
the effectiveness of vaccines to prevent the most severe infections of COVID-19 for individuals with micron.
Investigators aimed to address this question and assessed the
clinical severity of COVID-19 associated with the Alpha, Delta,
and Omicron variants among adults admitted to the hospital and
compared the effectiveness of 2 and 3 doses of mRNA vaccines to
prevent hospital admissions related to the variants.
The study included 11,690 adults admitted to 21 hospitals
across the United States between March 2021 and January 2022.
There were 5728 individuals with COVID-19 and 5962 individuals
without COVID-19, who were used as controls.
The individuals were classified into 3 groups based on viral
gene sequencing for the variant or by the predominant circulating variant at the time.
Between March 11, 2021, and July 3, 2021, the Alpha variant was
the primary strain; between July 4, 2021, and December 25, 2021,
it was the Delta variant; and between December 26, 2021, and January 14, 2022, it was the Omicron variant.
Vaccine effectiveness was calculated for each variant and
disease severity was compared among the variants. Investigators
used the World Health Organization’s clinical progression scale,
which evaluates how severely ill an individual becomes in the
hospital.—Ashley Gallagher
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Medical World News® is a first-of-its kind 24-hour
online program for health care professionals, by
health care professionals. The site provides video
editorial content on a variety of cutting-edge topics
delivered through a livestream and available on
demand for all health care stakeholders, offering the
latest news and information in an easily digestible,
one-stop-shop format.

WELLBEING CHECKUP

Disparities in Prostate Cancer
Dhyan Chandra, PhD, associate professor of oncology in
the Department of Pharmacology and Therapeutics at
Roswell Park Cancer Institute, discusses the research that
is helping address disparities and patient outcomes for
prostate cancer, which can, in turn, support the well-being
of patients and the success of health care professionals’
efforts to treat those patients.
TO WATCH, VISIT: bit.ly/3NBwsWi

AFTER HOURS

Outside Hobbies
William Loeffler, PharmD, MBA, director of pharmacy at
Buffalo General Medical Center, shares his love of climbing,
and specifically his experience climbing the Adirondacks,
as well as his efforts to compete in competitive triathlons.
TO WATCH, VISIT: bit.ly/3DtkFFc

INSIDE THE PRACTICE

Inside Community Outreach Programs
Tripp Logan, PharmD, vice president of SEMO Rx
Pharmacies/ Logan & Seiler, Inc, discusses the importance
of community outreach programs for community
pharmacies. He provides insight on the programs
his practices are involved in to help the community,
specifically in public health, such as addressing vaccine
hesitancy and teaming up with Meals on Wheels.
TO WATCH, VISIT: bit.ly/36BATA7

FOR MORE VIDEOS, GO TO MEDICALWORLDNEWS.COM
April 2022 pharmacytimes.com
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Pharmacy Performance Measures

Pharmacy Quality Alliance’s
New Benchmark Evaluates
Adherence to Medications for
Diabetes, High Cholesterol,
and Hypertension
By MICAH COST, PHARMD, MS

AUTHOR BIO

MICAH COST, PHARMD, MS, is CEO of the
Pharmacy Quality Alliance in Alexandria, Virginia.

18

pharmacytimes.com April 2022

has a new pharmacy performance
measure that evaluates adherence to medications for diabetes, renin angiotensin system antagonists for hypertension, and statins for high cholesterol
through a single composite measure.1 Although many might think the PQA
already had member-endorsed adherence measures for these medications,
the situation is a bit nuanced.
There are 3 similar PQA adherence measures used in the Medicare Part
D Star Ratings that were developed, tested, and specified for health plan
performance measurement.2 There are notable differences between those
health plan measures and the PQA’s new pharmacy measure. Endorsed
by PQA members after rigorous development and testing, the new composite pharmacy adherence measure is a major step forward in the PQA’s
work to develop standard pharmacy performance measures focused on
improving patient care.

THE PHARMACY QUALITY ALLIANCE (PQA)

ADDRESSING PHARMACY AND STAKEHOLDER INTERESTS
This measure addresses 3 key interests expressed by pharmacy stakeholders, including some communicated by the National Association of Chain
Drug Stores and the National Community Pharmacists Association to the
Centers for Medicare & Medicaid Services.3 First, it measures the performance of individual pharmacies and provides a basis for evaluating and
rewarding them for the patients under their care.
Second, the measure’s composite approach is important when evaluating pharmacies, many of which have small numbers of patients on certain
medications. As endorsed and specified, each pharmacy must have at least
30 eligible patients to be reliably evaluated by this measure. This minimum
number for reliability is easier to reach with the composite measure.
Third, this measure is aligned with the PQA health plan adherence measures used in the Medicare Part D Star Ratings program. Therefore, it should
be considered as a solution to align incentives between health plans and
pharmacies that are working together to improve adherence.
Multiple pharmacy stakeholders have told the PQA that the quality measures often used in their Part D agreements are health plan measures and
do not accurately evaluate their contributions to adherence. This measure
addresses that issue and provides an appropriate measure for individual
pharmacy performance.

© Visual Ge neration / Adobe Stock

Implement
Pharmacy
Performance
Measures for
Value-Based
Care

The PQA composite pharmacy performance
measure was prioritized by its members and
developed with input from a technical expert
panel that included 6 health plan and 6 pharmacy
representatives. It was then successfully tested for
use in value-based plan-pharmacy agreements.
The collaborative, consensus-based, transparent
process has consistently produced high-quality
measures that balance the needs of relevant
industry stakeholders.

NOW IS THE TIME FOR PHARMACY
MEASURES
Medication adherence continues to be an important
part of evaluating and supporting high-value care.
With the endorsement of this new pharmacy adherence measure, now is the time for pharmacies to
advocate for its inclusion in agreements with health
plans for 2023, which from an implementation
standpoint is just around the corner.
The PQA also endorsed a specialty pharmacy
turnaround time measure that evaluates the average number of days between a specialty pharmacy
receiving a new prescription for a specialty medication and the prescription being ready for pickup or
scheduled for delivery.

WORK ON NEW MEASURES CONTINUES
The PQA is working to develop and pilot pharmacy
measure concepts for control, improvement, and
reporting of blood pressure and hemoglobin A1C.4
The PQA also will begin work this year to develop
a specialty pharmacy prescription abandonment
rate measure.

Ultimately, the success
of pharmacy measures
depends on whether
they are effectively used
in the market.
Each of these pharmacy measures in development
is aligned with pharmacy services that improve
patient health outcomes. Collectively, they will
form a set of standardized pharmacy performance
measures that can be used across the care system.
Ultimately, the success of pharmacy measures
depends on whether they are effectively used in
the market. The composite adherence measure
provides a timely opportunity for health plans
and pharmacies to pursue shared goals in valuebased care, while laying the groundwork for the
implementation of future outcomes-focused
measures that require time, relevant data
sources, and testing to develop. From adherence
to outcomes, the PQA will continue to provide
tools that evaluate care, help close gaps, and
improve patient health. ■

REFERENCES
1. PQA endorses pharmacy performance measures for medication adherence and specialty turnaround time. News release.
Pharmacy Quality Alliance. December 20, 2021. Accessed
February 2, 2022. https://www.pqaalliance.org/pqa-endorses-pharmacy-performance-measures-for-medication-adherence-and-specialty-turnaround-time
2. PQA measure use in CMS’ Part D quality programs. Pharmacy
Quality Alliance. Accessed February 2, 2022. https://www.
pqaalliance.org/medicare-part-d
3. NCPA and NACDS discuss drug pricing with HHS officials.
Indiana Pharmacists Association. August 3, 2018. Accessed
February 2, 2022. https://www.indianapharmacists.org/news/
community-pharmacy-recommendations-for-measuring-quality-in-the-medicare-part-d-program/
4. PQA pharmacy performance measures in development. Pharmacy Quality Alliance. Accessed February 2, 2022. https://www.
pqaalliance.org/pharmacy-measures

April 2022 pharmacytimes.com

19

Generic
COVERFocus
FEATURE

20

pharmacytimes.com January
April 2022
2021

AUTHOR BIO

KATHLEEN KENNY, PHARMD, RPH,
has more than 25 years of experience as a community pharmacist. She is
a freelance clinical medical writer based in Colorado Springs, Colorado.

IBD Often
Responds to
Combination
Therapy
Inflammatory Bowel Disease Has Complex
Treatment Options, but Pharmacists Can
Help Patients Make the Right Choice

© TK / Adobe Stoc k / Adapted by Mar ie Maresco

By KATHLEEN KENNY, PHARMD, RPH

I

nflammatory bowel disease (IBD) is a term that
encompasses 2 conditions that are characterized
by inflammation of the gastrointestinal (GI)
tract: Crohn disease and ulcerative colitis.1
This prolonged inflammation can wreak havoc
on the GI system.
Individuals of any age can get IBD, but it is
usually diagnosed between ages 15 and
40 years.2
»
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CROHN DISEASE
Crohn disease can affect any part of the GI tract,
from the mouth to the anus, but most often affects
the portion of the small intestine just before the
large intestine. Damage to the area occurs in patches
located next to areas of healthy tissue. This inflammation may occur through multiple layers of the
walls of the GI tract.1
Crohn disease affects men and women equally,
and the disease occurs in all ethnic groups. Although
diet and stress can aggravate Crohn disease, they do
not cause it.3

ULCERATIVE COLITIS
Ulcerative colitis occurs in the anus and large intestine. The damage is continuous, as opposed to patchy,
and usually begins in the anus and travels farther up
the colon. This inflammation is limited to the innermost layer of tissue.1
If left untreated, the disease often relapses and
remits mucosal inflammation. Most patients with
ulcerative colitis experience a mild to moderate
course. However, 20% of patients may require hospitalization for severe disease activity.4

STATISTICS
An estimated 1.3% of adults in the United States, or
about 3 million people, reported receiving an IBD diagnosis in 2015. This was an increase from 1999 when
just 0.9% of the population reported having IBD. These
estimates do not include children under age 18 years
who receive an IBD diagnosis.5
Also worth noting, compared with patients without
IBD, patients who have the disease are more likely to
have certain chronic health conditions, such as arthritis, cancer, cardiovascular disease, kidney disease, liver
disease, migraines or severe headaches, and
respiratory disease.5

SYMPTOMS
The symptoms of IBD vary but are similar between
the 2 conditions. These include persistent abdominal cramping and pain, constipation, delayed development and growth in children, diarrhea, fatigue,
feeling of incomplete bowel evacuation, loss of
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appetite, rectal bleeding, urgent need to void bowels, and weight loss.6,7
Non-GI symptoms of Crohn disease include kidney
stones, mouth sores, osteoporosis, painful or swollen
joints, pain or redness in the eyes, skin bumps, rashes,
sores, and vision changes.6
Non-GI symptoms of ulcerative colitis include anemia, fever, and nausea.7

CAUSES
Although the exact cause of IBD is unknown, it is
thought to be a combination of factors, including
autoimmune and genetic.8
Cigarette smoking is the most important controllable risk factor in developing Crohn disease, though
it may prevent ulcerative colitis. It is important to
note that smoking’s harm to overall health outweighs
any benefits.8

DIAGNOSIS
IBD is diagnosed using a combination of endoscopy
for Crohn disease or colonoscopy for ulcerative colitis
and imaging studies, such as computed tomography,
contrast radiography, and magnetic resonance imaging. Physicians may also order blood tests to check for
anemia and stool tests to rule out infection.1

TREATMENT
There is no cure for IBD, but a combination of treatment options may help patients maintain control of
their disease and lead full and rewarding lives. The
primary goals of treatment are to control symptoms
and regulate the immune system. Treatment is multifaceted and includes alterations in diet and nutrition,
medication, and sometimes surgery.9
It is important to maintain a healthy, soothing diet
to help reduce symptoms and promote healing. Foods
that can trigger IBD and should be avoided include
those high in fat, insoluble fiber, lactose, nonabsorbable sugars, sugar, and spices. Foods that patients
should eat to promote a healthy gut in IBD include
fruits, lean proteins, probiotics, vegetables, and those
that are calcium- and fiber-rich.10
In addition to diet, IBD treatment usually
involves drug therapy, surgery, or both. Drug

There is no cure for IBD, but a combination of
treatment options may help patients maintain
control of their disease and lead full and
rewarding lives.
therapy usually starts with anti-inflammatory agents,
such as aminosalicylates (eg, balsalazide, mesalamine, and olsalazine) and corticosteroids. The choice
between the two is typically driven by the location of
the inflammation.8
Immune system suppressors work in many ways
to suppress the immune response. The immune
response, when activated, can release inflammation-inducing chemicals that can damage the lining
of the GI tract. Some examples include azathioprine,
mercaptopurine, and methotrexate.8
Biologics are newer therapeutic agents directed
toward neutralizing inflammation-causing proteins.
Some are administered intravenously, and patients can
inject others on their own. Examples include adalimumab, certolizumab, golimumab, infliximab, ustekinumab, and vedolizumab.8
Antibiotics can be used in conjunction with other
medications when infection is a concern. The most
prescribed antibiotics used in IBD include ciprofloxacin and metronidazole.8
Other medications can be used to treat the signs and
symptoms of IBD, including antidiarrheal medications,
pain relievers, supplements, and vitamins.
If dietary changes and medications do not relieve
symptoms, a physician may recommend surgery. The
surgery for Crohn disease differs from the surgery for
ulcerative colitis.8
Up to 66% of patients with Crohn disease require
surgery at some point. However, this does not cure the
disease and the benefits are usually temporary. The
surgery for Crohn disease involves resecting damaged
portions of the bowels and stitching the healthy parts
back together again. Surgery can also be used to close
fistulas and drain abcesses.8
Surgery for ulcerative colitis involves the removal

of the entire colon and the rectum. An internal pouch
is constructed and attached to the anus for evacuation
without a bag. Unfortunately, sometimes a pouch
cannot be constructed. In these cases, the surgeon
creates a permanent opening in the abdomen, or ileal
stoma, through which stool is passed for collection
into a bag.8
IBD is complicated and has complicated treatment
options. Pharmacists can help patients make informed
decisions about their treatment by educating them
about the medications available and letting them know
what to expect with surgery. ■
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Help Patients
Determine When
to Seek Medical
Care for GI Issues

Offer Suggestions for
Nonprescription Products When
Appropriate, but Urge Consultation
With Health Care Providers if
Self-Treatment Is Not Advisable
By YVETTE C. TERRIE, BSPHARM, RPH

occur from time to time, and most
can be effectively managed with a nonprescription gastrointestinal
(GI) medication.
However, some individuals regularly experience bothersome
GI problems, such as acid reflux, bloating, constipation, diarrhea,
and indigestion that can adversely affect quality of life. Those who
have frequent and/or severe GI symptoms, continual symptoms, or
whose symptoms worsen despite self-treatment should seek immediate medical evaluation. Left untreated, some GI issues can lead to
serious conditions.
Unfortunately, many individuals who experience GI symptoms are
often reluctant or uncomfortable about discussing these issues with
their primary care providers (PCPs) or they do not perceive them as significant. The results of a recent survey regarding common GI-related
issues involving more than 2000 US adults showed that1:
•8
 9% reported that improper diet may be a contributing factor.
•7
 4% indicated that they tolerated the GI symptoms for more than
6 months, and 37% of those consulted their PCPs after dealing
with symptoms for more than 6 months.
•7
 2% experienced at least one of the following GI symptoms a few
times a month or more: abdominal pain, bloating, diarrhea, flatulence, frequent bowel movements, nonspecific GI discomfort, and
unexplained weight loss.
•7
 3% reported that the GI symptoms cause frustration.
•5
 6% indicated that they did not discuss GI symptoms with their
PCPs because they thought they did not warrant medical care.
•2
 4% of those who consulted their PCPs received a diagnosis, and
11% sought care 2 or more times before receiving a diagnosis.

MILD TO MODERATE DIGESTIVE ISSUES

Additionally, more than 60 million Americans experience heartburn
at least once a month, according to the National Institutes of Health,
and some data suggest that more than 15 million Americans experience heartburn symptoms daily.2,3
An estimated 33% of the world’s population experiences some type
of digestive symptoms, most commonly bloating and constipation,
according to the World Gastroenterology Organization.4
Moreover, less than 20% of individuals with abdominal pain, bloating, or diarrhea consult a PCP for evaluation and management.5
AUTHOR BIO

YVETTE C. TERRIE, BSPHARM, RPH , is a
consulting pharmacist and a medical writer in
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RECENT CLINICAL STUDIES AND NEWS
The results of a new study published in the journal Cancer
Epidemiology, Biomarkers, & Prevention showed that the incidence of

» Continued on page 26
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colon cancer is increasing among individuals in their
20s, with many diagnosed with advanced stages.6
The results also showed that colon-only distant adenocarcinoma increased 49% among Americans in their
30s.6 Possible contributing factors may include obesity,
sedentary lifestyles, and smoking.7
A study published in Gastroenterology examined
a large, nationally representative data set of about
3 million outpatient colonoscopies to ascertain the
incidence of, and risk factors for, colorectal neoplasia
among patients aged 18 to 54 years.
“Our present analysis of neoplastic colorectal
pathology among individuals younger than age 50
suggests that lowering the screening age to 45 for men
and women of all races and ethnicities will
likely detect important pathology rather frequently,”
the investigators said. “Early messaging to patients
and providers in the years leading up to age 45 is warranted, especially in those with a family history of
[colorectal cancer].”8
The results of another study published in the Journal
of Clinical Gastroenterology showed that an
estimated 50% of participants surveyed indicated that
their irritable bowel syndrome symptoms, like abdominal pain, constipation, or diarrhea, worsened during
the pandemic.9 Investigators indicated that contributing factors, such as anxiety and/or depression, may
have led to surges in symptoms.9
Findings from these studies as well as data from various publications highlight the need to expand patient
education initiatives about the importance of digestive
health in overall health and to increase awareness
about the signs and symptoms of serious GI-related
conditions and when to seek further evaluation.

CONCLUSION
Because of their accessibility and drug expertise, pharmacists can help patients select nonprescription GI
products, ascertain the appropriateness of their use,
and encourage those with chronic and/or recurring
GI symptoms to seek further medical evaluation and
treatment. Many patients with mild to moderate GI
problems such as constipation, diarrhea, flatulence,

26

pharmacytimes.com April 2022

heartburn, and indigestion, choose to self-treat with
OTC products, but pharmacists should encourage them
to seek medical care when warranted.
Pharmacists can help identify patients at risk for
or exhibiting signs and symptoms correlated with
medical conditions that may necessitate additional or immediate medical evaluation and treatment.
Examples of these signs and symptoms may include:
• c hanges in bowel habits, especially chronic constipation or diarrhea;
• c hanges in the consistency of the stool, especially
if accompanied by unexplained weight gain or loss;
•d
 ifficulty swallowing;
•p
 ersistent abdominal discomfort, distention, and/or pain;
•p
 ersistent and/or severe dyspepsia and heartburn,
nausea, and vomiting; and
• s igns of rectal bleeding or blood and
or mucus in the stool.
Pharmacists can also encourage patients to be proactive about their digestive health and discuss their risks
for GI conditions with their PCPs. Because various
studies have indicated that colon cancer is on the rise,
especially among younger patients, and partly because
of delays in screenings during the pandemic, it is
imperative that pharmacists seize every opportunity
to encourage patients to discuss colon cancer risk and
preventive measures with their PCPs.
Pharmacists can also remind patients that colorectal cancer screenings are generally recommended
starting at age 45 years, possibly earlier in individuals
with an increased risk.
As the gatekeepers of proper and safe use of medications, pharmacists can give guidance about the correct
use of products for digestive health and for prevention
and treatment of those mild to moderate GI ailments
amenable to self-treatment. Pharmacists can also
remind patients about nonpharmacological measures
that can promote GI health, such as consuming fiber,
eating a balanced diet, exercising when appropriate,
maintaining a healthy weight, not smoking, reducing
stress, and staying hydrated. ■
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Refresh Optive Mega-3 Eye Drops
Manufactured by Allergan

T

Allergan’s Refresh Optive Mega-3 eye drops treat eye dryness resulting from meibomian gland
dysfunction and providing comfort and relief with a low-blur, preservative-free formula that
contains flaxseed oil. The eye drops support 3 layers of the tear film damaged by eye dryness, while
HydroCell technology supports hydration and maintains the volume of cells on the ocular surface.
This lipid-enhanced lubricant treats the signs and symptoms of eye dryness and helps prevent tears
from evaporating. The drops also contain carboxymethylcellulose sodium at 0.5% strength, glycerin
at 1%, and polysorbate 80 at 0.5%.

FOR MORE INFORMATION:
refreshbrand.com

FOR MORE
INFORMATION:
zarbees.com

Naturals Baby
Cough Syrup

Hemp Oil
For Dogs

Manufactured by
Zarbee’s

Manufactured by Pet Releaf

Zarbee’s has launched baby
cough syrup formulas to help
soothe coughs caused by
dry throat, hoarseness, and
irritants. The products were
developed for infants aged
12 to 24 months and contain
dark honey to soothe. Honey is
also a natural antioxidant that
supports overall health and
well-being. The syrups come in
natural cherry, grape, and are
free of alcohol, artificial flavors
and sweeteners, drugs, dyes,
and gluten, according to the
company’s website.

FOR MORE
INFORMATION:
petreleaf.com

Pet Releaf has launched 2 new products
for dogs: a hemp oil at a 750-mg
strength for extra-large and large dogs
and another at 500 mg for large dogs,
both containing cannabidiol (CBD) and
organic coconut oil. Herbicide- and
pesticide-free, the oils are designed
to help support normal inflammatory
response and help alleviate joint
discomfort and situational stress and
promote calmness and overall wellbeing. One of the main adverse events
of CBD in dogs is drowsiness, which
should wear off within 9 hours after the
animal’s body processes it, according
to the company’s website. Pet Releaf
advises checking with a veterinarian if
a CBD supplement is added to a dog’s
daily routine.

Daily Supplement Packs
Manufactured by Organic India
Organic India has launched daily supplement packs containing 6 capsules of whole-herb ayurvedic
formulas. Each box contains 30 daily packs for a total of 180 capsules in a 30-day supply. The daily
supplement packs come in 4 combinations. The variety for cognitive support contains vitamins for
clarity, focus, memory, mental acuity, mood, and stress relief. Digestive support contains vitamins for
detoxification, digestion, and metabolism. Immune support contains vitamins for antioxidant action,
immune defense, and respiratory functions. Finally, the variety for stress and mood support contains
herbs for adrenal, energy, and nervous system functions, as well as stress relief.

FOR MORE INFORMATION:
organicindiausa.com
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OTC Cases

Asthma

By RUPAL MANSUKHANI, PHARMD, FAPHA, NCTTP; AND AMMIE J. PATEL, PHARMD, BCACP, BCPS

CASE 1: Inhalers

RUPAL PATEL MANSUKHANI,
PHARMD, FAPHA, NCTTP

AMMIE J. PATEL, PHARMD,
BCACP, BCPS
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RD is a 35-year-old man
who is looking for an
OTC asthma inhaler. He
received a diagnosis
of mild intermittent
asthma 20 years ago, and the
physician recommended an inhaler.
RD’s symptoms, typically chest
tightness, appear every few months.
He occasionally also experiences
shortness of breath and wheezing
that require medical care, though
he has never been hospitalized
as a result. The asthma does not
interrupt his sleep. RD recently lost
his medications, including an inhaler,
on a trip. What should the pharmacist
recommend?

Q

Because RD has received
a diagnosis of mild
intermittent asthma
and has no warning
symptoms, it would
be appropriate to recommend an
OTC inhaler. Primatene Mist is FDA
approved for mild symptoms of
intermittent asthma, such as chest
tightness, shortness of breath, and
wheezing. It contains epinephrine
0.125 mg, which acts like a
bronchodilator. Patients 12 years
and older can use 1 oral inhalation
when experiencing symptoms.
Remind RD to wait at least 4 hours
between doses and wash the inhaler
mouthpiece after each use. Advise
him to seek medical care immediately
if he has more than 2 asthma attacks
in a week, he is not feeling better
within 20 minutes, he needs more
than 8 inhalations in 24 hours, or his
symptoms worsen.1

A

CASE 2: Allergy Avoidance in Patients With Asthma
NM is a 22-year-old
woman who is seeking
advice on ways to treat
her allergies and asthma.
She takes fluticasone
propionate 250 mcg/salmeterol 50
mcg, loratadine 10 mg daily, and
montelukast 10 mg daily and uses an
albuterol inhaler as needed. NM says
her asthma is well controlled and she
has not used the inhaler in 6 months.
However, she is concerned because
her allergies worsen every spring
and she is frequently hospitalized
for asthma exacerbation. NM said she
enjoys being outside and would like
to be able to open the windows in
the spring before it is too hot. She is
allergic to pollen and wants to know
if there is anything else she can do to
alleviate her asthma symptoms before
pollen season starts. What should the
pharmacist advise?

Q

Advise NM to avoid
pollen, if possible, by
looking at forecasts and
staying indoors during
peak times. Although
she enjoys the spring weather, she
can help decrease pollen exposure
by keeping windows closed and using
air-conditioning. If NM really wants to
be outdoors, she can avoid touching
her eyes and wash her face when
she comes inside. She should change
her clothes after being outdoors and
shower if possible.2 In addition, NM
should consider talking to her primary
care provider, who may add another
medication for allergies, such as an
intranasal corticosteroid.

A
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CASE 3: Allergic Rhinitis in Patients With Asthma
HH is a 42-year-old woman
who is looking for an OTC nasal
spray for her allergies. She takes
fluticasone propionate 100 mcg,
salmeterol 50 mcg, and cetirizine
10 mg daily, and she also uses an albuterol
inhaler as needed. HH recently visited
her physician because she has itchy eyes,
postnasal drip, and a runny nose. She has
been experiencing these symptoms for the
few weeks since it got warmer outside. HH’s
primary care provider recommended that she
start using a nasal spray for allergies. What
recommendations should the pharmacist
provide?

Q

Intranasal corticosteroids are very
effective for allergy symptoms.
Multiple nonprescription
formulations are available, such
as budesonide (Rhinocort Allergy
Spray), fluticasone furoate (Flonase Sensimist),
fluticasone propionate (Flonase Allergy Relief),
and triamcinolone acetonide (Nasacort Allergy
24HR).3 Advise HH that though intranasal
corticosteroids are generally well tolerated,
some patients experience a cough, nasal
bleeding or discomfort, or sneezing. She
can purchase any formulation. However, HH
should continue to take her other medications,
including the cetirizine 10 mg daily.

A
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CASE 4: Asthma and COVID-19 Home Test
SM is a 22-year-old woman
who is looking for a COVID-19
home test after being exposed
2 days ago to someone who had
tested positive. SM is concerned
because she takes medications to control
her asthma, though she does not have any
COVID-19 symptoms, such as chills, a cough,
fatigue, a fever, or loss of smell or taste. She
has had 2 doses of a mRNA COVID-19 vaccine,
with the second in May 2021. Although she
knows a polymerase chain reaction test is
most accurate, she wants quick results. What
should the pharmacist recommend?

Q

Advise SM that COVID-19 home
tests can provide results within
a few minutes compared with
laboratory-based tests, which
can take a few days. She can
use any OTC, FDA-approved COVID-19 home
test, a list of which is available on the FDA’s
website. SM should take her home test at least
5 days after exposure and if it is negative, she
should consider retesting 1 to 2 days after
the initial test. If she is positive, she should
stay home for at least 5 days and follow local
and state guidelines. She should also wear
a well-fitted mask around others until she
is confirmed as negative.4 If SM experiences
symptoms, such as shortness of breath, she
should seek medical care. In addition, once she
is confirmed as negative, she should consider
scheduling a booster dose for the COVID-19
vaccine. Adults should receive a booster dose
of either Pfizer-BioNTech or Moderna (mRNA
COVID-19 vaccines) at least 5 months after the
last dose in their primary series.

A

Medication Safety

Implement These
3 Targeted Best
Practices
Although the ISMP Created the
Guidelines for Hospitals, They
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THE INSTITUTE FOR SAFE MEDICATION PRACTICES (ISMP) has released its
2022-2023 Targeted Medication Safety Best Practices for Hospital,
with which it aims to address problems that continue to cause fatal
and harmful errors despite repeated warnings in ISMP publications.1
Although the best practices might be challenging for some organizations to achieve, they are all practical and realistic and their value
in reducing medication errors is grounded in expert analysis and/or
scientific research on medication errors and their causes. Their implementation can vastly improve medication safety and reduce the risk of
significant patient harm.
Although created for hospitals, the best practices are often applicable
to other health care settings.

3 NEW BEST PRACTICES FOR 2022-2023
First released in 2014, the list, which originally included 6 best practices, is updated every 2 years and now comprises 19 best practices,
including 3 newly introduced:
Best practice 17: Safeguard against errors with oxytocin use.
1. Avoid bringing oxytocin infusion bags to the patient’s bedside
until it is prescribed and needed.
2. Provide oxytocin in a ready-to-use form. Boldly label both sides
of the infusion bag to differentiate oxytocin bags from plain
hydrating solutions and magnesium infusions.
3. Require the use of standard order sets for prescribing oxytocin
antepartum and/or postpartum that reflect a standardized clinical
approach to labor augmentation or induction and control of postpartum bleeding.
4. Standardize how oxytocin concentration, doses, and rates are
expressed. Communicate orders for oxytocin infusions in terms
of the dose rate (eg, milliunits/minute) and align with the smart
infusion pump dose error-reduction system.
5. Standardize to a single bag or concentration size for both
antepartum and postpartum oxytocin infusions, such as 30 units
in 500 mL lactated Ringer’s.
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Best practice 18: Maximize the use of barcode
verification prior to medication and vaccine
administration by expanding the use beyond inpatient care areas.
1. Regularly review compliance and other
metric data to assess effectiveness and use
of this safety technology, such as acknowledged or bypassed alerts and scanning compliance rates.
2. Specifically target clinical areas with an
increased likelihood of a limited or short
patient stay, such as catheterization laboratories, dialysis centers, emergency departments,
infusion clinics, and labor and delivery, outpatient, perioperative, and radiology areas.
Best practice 19: Layer numerous strategies
throughout the medication-use process to
improve safety with high-alert medications.
1. Avoid reliance on low-leverage risk-reduction
strategies, such as applying high-alert medication labels on pharmacy storage bins and
providing education, to prevent errors, and
instead bundle these with high- and mid-leverage strategies.
2. Ensure that the strategies address system vulnerabilities in each stage of the medication-use
process (ie, prescribing, dispensing, administering, and monitoring) and apply to nurses, pharmacists, prescribers, and other practitioners
involved in the medication-use process.
3. Establish outcome and process measures to
monitor safety and routinely collect data to
determine the effectiveness of risk-reduction strategies.
4. For each medication on the facility’s high-alert
medication list, outline a robust set of processes for managing risk, affecting as many steps of
the medication-use process as feasible.
5. Limit the use of independent double-checks to
select high-alert medications with the greatest
risk for error within the organization, such as
chemotherapy, heparin and opioid infusions,
and intravenous insulin.
6. Regularly assess for practices used to support
the safe use of medications and risk in the sys-

tems by using information from external and
internal sources, such as The Joint Commission
and the ISMP.

CHANGE TO BEST PRACTICE 1
The following supplemental information is
included in the rationale section of Best Practice
1: Dispense vincristine and other vinca alkaloids
in a minibag of a compatible solution and not
in a syringe. This was added: “In 2020, the US
Food and Drug Administration (FDA) changed the
prescribing information (package insert) to call
for dilution in a minibag only (www.ismp.org/
node/18548). The labeling for vincristine now
states: To reduce the potential for fatal medication
errors due to incorrect route of administration,
vincristine sulfate injection should be diluted in a
flexible plastic container and prominently labeled
as indicated ‘For intravenous use only—fatal if
given by other routes.’ Preparation and administration of the drug in a syringe has been removed
from the package insert.”

CONCLUSION
Health systems and hospitals should focus their
medication safety efforts over the next 2 years on
these 2022-2023 best practices, and other health
care providers can learn from them. The rationale for
recommending the best practices, along with related ISMP guidelines and publications for additional
information, is found in the full best practices document.1 Related documents that might be helpful to
hospitals include frequently asked questions2 and an
implementation worksheet3 that can help these institutions identify gaps in implementation of these
best practices and develop an action plan to address
vulnerabilities. ■
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D I A B ET E S

Monitoring
for Mistakes in
Patients With
Low Health
Literacy Is
Crucial

Here Are 8 Diabetes Areas
Where Pharmacists Should Be
More Aware of Error
By JEANNETTE Y. WICK, MBA, RPH, FASCP

patients with diabetes who are
underserved or whose health literacy is low.
Most health care organizations track errors, but the data they collect are
often part of their performance and quality improvement programs and
are rarely available publicly. Recent discussions with certified diabetes
educators identified 8 areas where pharmacists should be more aware about
the possibility of error.

MANY COMMUNITY PHARMACISTS WORK WITH

1

INJECTING INSULIN AFTER MEALS WHEN IT SHOULD BE INJECTED
BEFORE. Giving insulin before a meal ensures that its onset matches
the absorption of glucose consumed during the meal.1,2 Clinicians
use different types of insulin for mealtime doses. Compared with regular
insulin, rapid-acting analog (RAA) insulins aspart, glulisine, and lispro act
within minutes of administration. Patients must administer regular insulin 30 to 45 minutes before a meal and RAA insulin 5 to 15 minutes before
or immediately after they begin eating. They should not wait until they
have finished eating.1,2

2

USING MEALTIME INSULIN EVEN WHEN THEY DO NOT EAT.
Administering insulin with no food consumption can cause
uncontrolled blood glucose and unpredictable glycemic control.
Hypoglycemia is a preventable adverse event, and pharmacists should
periodically remind patients of that fact.

3

INJECTING INSULIN INTO THE FRONT OF THE ARM, POSSIBLY
INTRAMUSCULARLY, INSTEAD OF INTO THE SUBCUTANEOUS
TISSUE IN THE BACK AT THE ARM. Remembering all the details
about insulin can be difficult for patients. They should be reminded that
insulin must be injected into the fat just underneath the skin, not into
muscle, and that the correct injection sites are the buttocks, rear upper
arms, stomach, and thighs.3,4 These sites have a high fat content. The needle is usually not long enough to reach muscle, but injecting insulin into
muscle is painful, and the insulin will be absorbed faster, increasing the
risk of hypoglycemia.3,4

4
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REUSING LANCETS AND NEEDLES FOR INSULIN AND/OR
GLUCAGON-LIKE PEPTIDE-1 AGONISTS. The results of an
international study showed that on average users of disposable
syringe needle devices reused needles 3.3 times5 and on average reused
insulin pen devices an 3.6 times. A whopping 26.6% of insulin pen users
reused needles more than 5 times.5 The results of a 2021 study in the
United States showed that about 50% of individuals reused lancets and
needles, with lancet reuse more common than needle reuse.6 Reusing
needles reduces copayments, especially for patients who multiple daily
injections. But needle reuse for subcutaneous insulin injection is not
recommended.7 It may be associated with cutaneous lipodystrophy,
infection, and more painful punctures, but little evidence available
regarding these adverse events. A 2016 meta-analysis that looked at 25
studies showed that infection at injection sites was studied most often, but
reusing needles was not associated with local infection.8 Findings showed

a statistically significant association between
lipohypertrophy and needle reuse but found the
data inconclusive because the studies had been
structured very differently. Needle reuse was also
associated with more pain.8

5

USING EXPIRED INSULIN. Using expired insulin is also common.9,10 Sometimes, the smallest quantity the pharmacy can dispense is
more than the patient will use before it expires. The
high cost of the products sometimes force patients
to choose between using expired medication or
going without. Furthermore, once in use, injectables
for diabetes have a finite expiration date, even if the
manufacturer’s expiration date is still good. Patients
may not know that. Using expired insulin increases
the risk of poor glycemic control.11

6

ADJUSTING MEDICATION DOSES WITHOUT
INVOLVING THE PRIMARY CARE PROVIDER.
Although patients can self-adjust some
insulins for diabetes, they should not self-adjust
all medications for diabetes.12 Clinicians often see
patients taking medication once a day when the
label says twice daily or taking extra doses when
they experience hyperglycemia at the maximum
daily dose. Monitoring refill history and questioning
patients when they need refills too soon can
identify these nonadherence issues.

7

NOT SCANNING THE SENSOR OFTEN
ENOUGH WHEN USING CONTINUOUS
GLUCOSE MONITORING (CGM). This prevents
the provider from interpreting data and adjusting
doses. Higher rates of CGM scanning have been
linked to increased time in the glycemic target
range and less hyper- and hypoglycemia. Frequent
scanning also helps patients see how carbohydrate
intake, exercise, illness, medication, or stress
affect blood glucose.13 Pharmacists should remind
patients to scan at the frequency that their primary
care physicians (PCPs) recommend. For complete
data capture, they should scan the sensor at least 3
times a day, 8 hours apart.

8

TESTING BLOOD GLUCOSE WITH A
GLUCOMETER BECAUSE THE PCP SAID TO
DO SO, BUT MAKING NO MEANINGFUL
CHANGES. Testing for the sake of testing helps no
one and wastes money on costly supplies. Patients
should know the threshold for checking blood

glucose more often, checking ketones, drinking
plenty of fluids, restricting carbohydrates, and
adjusting insulin. For example, a patient who
has a random reading of 400 mg/dL should retest
to verify the reading and take medication if that
is part of the medication plan or the patient
skipped a dose. Taking a walk can sometimes
bring the reading down, as can avoiding food and
drinking plenty of water.14

CONCLUSION
Knowing common mistakes is a wonderful way to
prevent them. Asking a few simple questions when
patients pick up refills and stressing points that are
apt to cause confusion, such as expiration dates, is
helpful for low-literacy patients. ■
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Rx Product News

Sutimlimab-Jome (Enjaymo)

HOT
PRODUCT

Manufactured by Sanofi
The FDA has approved sutimlimab-jome (Enjaymo; Sanofi) to decrease the need for red blood cell
transfusion because of hemolysis in adults with cold agglutinin disease (CAD). Enjaymo is the first
and only approved treatment for individuals with CAD and works by inhibiting the destruction of
red blood cells. CAD is a rare autoimmune hemolytic anemia caused by antibodies binding to the
surface of red blood cells. Enjaymo is a humanized monoclonal antibody designed to selectively
target and inhibit C1s in the classical complement pathway but it does not inhibit the lectin and
alternative pathway. The most common adverse events were arthralgia, arthritis, cough, diarrhea,
and respiratory tract or viral infection.

FOR MORE INFORMATION:
sanofi.com

FOR MORE
INFORMATION:
azurity.com

Baclofen Oral
Suspension
(Fleqsuvy)

Cabotegravir
and Rilpivirine
(Cabenuva)

Manufactured by Azurity
Pharmaceuticals

Manufactured by ViiV
Healthcare

The FDA has approved baclofen
oral suspension (Fleqsuvy; Azurity
Pharmaceuticals) at the 25 mg/5
mL strength for the treatment of
individuals with spasticity from
multiple sclerosis (MS) or individuals
with other spinal cord diseases or
injuries. Dysphagia is commonly
experienced with MS so the oral liquid
provides a solution for those who
have trouble swallowing pills or prefer
a liquid formula. Fleqsuvy is a grapeflavored oral suspension formulation,
particularly for the relief of clonus,
flexor spasms and concomitant pain,
and muscular rigidity. It is available
in 120- and 300-mL bottles. There
is no indication for the treatment of
skeletal muscle spasms resulting from
rheumatic disorder.

The FDA has approved cabotegravir and
rilpivirine (Cabenuva; ViiV Healthcare)
for every-2-month dosing treatment of
HIV-1 in virologically suppressed adults
on a stable regimen with no history of
prior treatments not working and with
no known or suspected resistance to
either drug. The drug comprises ViiV
Healthcare’s cabotegravir extendedrelease (ER) injectable suspension in
a single-dose vial and rilpivirine ER
injectable suspension in a single-dose
vial, a product of Janssen Sciences
Ireland Unlimited Company, one of the
Janssen Pharmaceutical Companies of
Johnson & Johnson. Cabenuva is the
first and only long-acting HIV treatment
regimen. The FDA approved the
FOR MORE
INFORMATION: drug in January 2021 as a once-monthly
viivhealthcare.com treatment.

Atogepant Oral Tablets (Qulipta)
Manufactured by AbbVie
The FDA has approved atogepant oral tablets (Qulipta; AbbVie) for the preventive treatment of episodic
migraines for adults. Qulipta, a calcitonin gene–related peptide receptor antagonist, is the only oral
medication specifically developed for the prevention of migraines. The recommended dosage is 10, 30,
or 60 mg per day, orally, with dose modification depending on the concurrent use of specific drugs and
renal functions. The medication can be taken with or without food. The most common adverse events are
constipation, fatigue, and nausea. Investigators have not established an efficacy and safety profile for
Qulipta in children.

FOR MORE INFORMATION:
abbvie.com
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Bijuva From TherapeuticsMD
By MONICA HOLMBERG, PHARMD, BCPS

THERAPEUTICSMD, INC, HAS SUBMITTED A

supplemental New Drug Application
for estradiol and progesterone capsules
0.5 mg/100 mg (Bijuva) to the FDA.1
The FDA approved Bijuva capsules
consisting of 1 mg estradiol and 100 mg
progesterone in 2018 for the treatment
of moderate to severe vasomotor symptoms, also known as hot flashes, related
to menopause in women with a uterus.2
The medication is a combination hormone therapy of bioidentical estradiol
and bio-identical progesterone.1

PHARMACOLOGY AND
PHARMACOKINETICS
Estrogens affect the release and reduce
the levels of follicle-stimulating
hormone, gonadotropins, and
luteinizing hormone in postmenopausal
women. Progesterone enhances cellular
differentiation and opposes the actions
of estrogens by increasing the local
metabolism of estrogens to less active
metabolites, inducing gene products
that reduce the cellular responses to
estrogen, or reducing estrogen receptor
levels. The time to maximum
concentration is approximately
5 hours for estradiol and 3 hours for
progesterone. Bijuva reaches steadystate plasma concentration within
7 days of oral administration. The halflife of estradiol is approximately 26 hours,
and the half-life of progesterone is
approximately 10 hours.2

DOSAGE AND ADMINISTRATION
The dose of Bijuva is 1 capsule orally
each evening with food.2

CLINICAL TRIALS
The effectiveness and safety of Bijuva
1 mg/100 mg on moderate to severe

vasomotor symptoms related to menopause were evaluated in a 12-week,
double-blind, placebo-controlled, randomized substudy of a 52-week safety
study. A total of 726 postmenopausal
women were randomized to receive
estradiol and progesterone in multiple
dose combinations or a placebo. The
co-primary efficacy end points included the mean weekly reduction in
frequency and severity of moderate to
severe vasomotor symptoms at weeks
4 and 12, with a clinically meaningful
reduction threshold in frequency of
vasomotor symptoms. Bijuva 1 mg/100
mg was found to reduce the frequency and severity of moderate to severe
vasomotor symptoms from baseline
compared with the placebo at weeks
4 and 12 but did not demonstrate
a clinically meaningful reduction
threshold until week 5. The safety of
Bijuva 1 mg/100 mg was assessed by
the incidence of endometrial hyperplasia and malignancy within up to
52 weeks of treatment. The study
found 1 case of endometrial hyperplasia and no cases of endometrial cancer
in the Bijuva 1 mg/100 mg group, and
no cases of hyperplasia or endometrial
cancer in the placebo group.2

CONTRAINDICATIONS,
WARNINGS, AND PRECAUTIONS
Bijuva carries a boxed warning stating
that estrogen alone and estrogen plus
progestin therapy should not be used
for the prevention of cardiovascular
disease or dementia. The Women’s
Health Initiative (WHI) estrogen plus
progestin substudy reported increased
risks of deep vein thrombosis (DVT),
invasive breast cancer, myocardial
infarction (MI), pulmonary embolism

(PE), and stroke. The WHI estrogenalone substudy reported increased
risks of DVT and stroke. Two ancillary
studies of the WHI Memory Study
reported an increased risk of probable
dementia in postmenopausal women
65 years and older with either estrogen-alone or estrogen plus progestin
therapy. The boxed warning also states
that there is an increased risk of
endometrial cancer in patients with a
uterus who use unopposed estrogens.
Treatment with Bijuva is contraindicated in women with active arterial
thromboembolic disease, such as MI
and stroke, or a history of these conditions; active DVT, PE, or a history
of these conditions; anaphylaxis,
angioedema, or hypersensitivity to the
medication; antithrombin, protein C,
or protein S deficiency, or other known
thrombophilic disorders; breast cancer
or a history of breast cancer; estrogendependent neoplasia; hepatic
disease or impairment; or undiagnosed abnormal genital bleeding.
The use of estrogens increases the
risk of gallbladder disease. Treatment
with estrogen should be discontinued
if cholestatic jaundice, loss of vision,
severe hypercalcemia, or severe
hypertriglyceridemia occurs. Women
using thyroid replacement hormone
therapy concurrently with Bijuva
should have their thyroid function
monitored. Concomitant use of
Bijuva with inducers and inhibitors
of CYP3A4 may affect estrogen drug
metabolism and alter the estrogen
plasma concentration.
The most common adverse reactions
are breast tenderness, headaches,
pelvic pain, vaginal bleeding, and
vaginal discharge.2 ■
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Generic Focus

US Segment Could Hit $121.8 Billion in
2022, Notes Market Research Firm
By ASHLEY GALLAGHER

drugs is projected to reach
approximately $508 billion by 2026, growing at a compound
annual growth rate (CAGR) of 5.6%, according to estimates
based on a study from Global Industry Analysts, Inc.
Additionally, the market for small molecule generics,
one of the segments analyzed in the report, is projected
to grow at a 5.2% CAGR, reaching approximately
$325 billion by 2026.
The growth in biosimilars was readjusted to a 6.3%
CAGR for the next 7 years, with the segment accounting for
a 37.7% share of the generic drugs market. Furthermore,
biosimilars are expected to increase their share within the
coming years, with overall spending on pharmaceutical
drugs expected to rise because of biosimilars.
The emergence of more biosimilars is expected to

THE GLOBAL MARKET FOR GENERIC
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Worldwide Generics
Market May Exceed
$507 Billion in 4 Years

increase the competition in the drugs market, as more of
the agents, which are designed to improve cost factors,
efficacy, and safety, are anticipated to come to market.
The analysis projects that the generic drugs market in
the United States will be approximately $121.8 billion for
2022, accounting for about 30.46% of the global market.
Meanwhile, China is forecasted to reach a market size
of approximately $91.2 billion in 2026, with a CAGR of
approximately 7.2% during the analysis period.
Other markets of interest were Canada and Japan, which
are estimated to grow at 5% and 3.8% CAGR, respectively,
over the analysis period. In Europe, Germany is expected
to grow at an approximately 4.3% CAGR, and the European
market is expected to reach about $97 billion by the end of
the analysis period.
The market is expected to be driven by chronic diseases
and conditions, such as diabetes, hypertension, and obesity.
Although brand name drugs are still being produced for
these, generic drugs are expected to continue to meet most
therapeutic needs, especially for older individuals.
Brand-name medications have become a financial burden
for many patients, so developing cost-effective generic
drugs has begun to intensify, according to the report.
Major application areas for generic drugs include
arthritis, cancer, cardiology, central nervous system,
infection, and respiratory. Generic agents for cardiovascular
diseases dominate the generics market and are expected to
cover an even larger part of the global generic drugs market.
Cardiovascular diseases such as angina, arrhythmias,
cholesterol, circulatory disorders, dyslipidemia, heart
failure, hypertension, and stroke are major cause of deaths
globally, according to the report.
Generic drugs for infectious diseases have also gained
traction, and that is expected to continue because of the
increasing number of cases worldwide.
Further, the COVID-19 pandemic has proved to be a driver
of the generic drugs market over the past year.
As economies come under more stress and
unemployment rises, the demand for cheaper substitutes of
brand-name drugs increases, according to the report.
The report included data from 42 different companies
and was released in February 2022. n

Generic Product News

Dexmethylphenidate Capsules
Marketed by Camber

HO
PRO T
DUC

T

Compare To: Focalin
Camber has launched dexmethylphenidate capsules in 5-, 10-, 15-, 20-, 25-, 30-,
35-, and 40-mg strengths, with all strengths available in 100-count bottles. The
FDA has approved the extended-release capsules for the treatment of attentiondeficit/hyperactivity disorder (ADHD). Dexmethylphenidate is a central nervous
system stimulant. The drug aims to decrease hyperactivity and impulsiveness
and increase attention for individuals with ADHD. Adverse events (AEs) can
include anxiety, dry mouth, dyspepsia, headaches, and pharyngolaryngeal pain.
For children aged 6 to 17 years, AEs can include anxiety, decreased appetite,
dyspepsia, and headaches.

FOR MORE INFORMATION:
camberpharma.com

Colchicine Tablets

Marketed by Aurobindo Pharma
Compare To: Colcrys
The FDA has approved an abbreviated new drug application for Aurobindo Pharma’s colchicine tablets. The 0.6-mg tablets are a
generic equivalent to the reference listed drug, Colcrys, by Takeda Pharmaceuticals. The FDA indicated the generic drug for the
treatment of familial Mediterranean fever (FMF) in individuals 4 years or older. According to the National Institutes of Health, FMF
is characterized by recurrent episodes of inflammation in the abdomen, chest, or joints, often accompanied by fever, headaches,
and rash. Occasionally, inflammation can occur in other parts of the body, such as the heart and membranes around the brain and
spinal cord.

FOR MORE INFORMATION:
aurobindousa.com

VERTICALLY INTEGRATED
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Generic Product News

Vigabatrin Tablets
Marketed by Zydus

Compare To: Sabril
Zydus has received final approval to
market vigabatrin tablets at the 500mg strength as a generic for Sabril
tablets. Vigabatrin is indicated to treat
infantile spasms in children between
ages 1 month and 2 years old. It is
also indicated for use in combination
with other medications to treat seizure
disorders like epilepsy. The drug has
helped decrease the number of seizures
in adults and children who have not
been able to control their seizures
with other treatments. Vigabatrin is an
anticonvulsant that works by stopping
the breakdown of a naturally calming
substance in the brain called gammaaminobutyric acid.

Clarithromycin

Marketed by Alembic Pharmaceuticals
Compare To: Biaxin Filmtab

The FDA has approved an abbreviated new drug application for clarithromycin
tablets from Alembic Pharmaceuticals in the 250- and 500-mg strengths. The
tablets are a generic for Biaxin Filmtab in the same strengths from AbbVie.
Clarithromycin tablets are a macrolide antimicrobial indicated for mild to
moderate infections caused by acute exacerbation of chronic bronchitis in adults.
Additionally, they are indicated for acute maxillary sinusitis, community-acquired
pneumonia, pharyngitis, tonsillitis, uncomplicated skin and skin structured
infections, and other infections. The estimated market size for the tablets is $11
million for 12 months, according to a company statement.

FOR MORE INFORMATION:

FOR MORE INFORMATION:

zyduscadila.com

alembicpharmaceuticals.com

FROM PIPELINE
TO PATIENT
When one of the world’s largest API
manufacturers is your parent company,
quality, value and supply are strengths you
can count on.

We’re Camber.

We deliver peace of mind.

®

camberpharma.com
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i l l u s t r at i o n b y

Pet Peeves

brought to you by

kirstie belle diongzon

the sassy pharmacist

Spelling Bee Champion

When people spell their name instead of saying John Smith.

Coupon Clippers
When people give you
manufacturer coupons
at pick up.

64

Time Crunch
When people ask if we can get the medication ready
and they’ll bring the prescription when they come to
pick up, “to save time.”

Check Online

What’s Bothering You?

PharmacyTimes.com will
offer Pet Peeves, brought to
you by The Sassy Pharmacist
in coming months.

Bossy patients, abandoned prescriptions, drive-through

pharmacytimes.com April 2022

demands? We want to know! Send your pet peeves to
cmollison@pharmacytimes.com. We’ll share them here and online.
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CASE 1: In the EMPEROR-Preserved study, the primary composite
outcome of cardiovascular death or hospitalizations related to
heart failure (HF) was reduced by 21% in patients receiving
empagliflozin 10 mg daily compared with the placebo (NNT
=31). This reduction was driven by a 29% reduction in HFrelated hospitalizations. Use of empagliflozin did not reduce
cardiovascular mortality or overall hospitalizations, nor did it
improve HF-related quality of life, so it is important to clarify KE’s
goals of therapy. Black patients were highly underrepresented
in this study, so it is hard to draw firm conclusions about
whether he specifically would benefit. However, because KE
also has uncontrolled type 2 diabetes, use of a sodium-glucose
cotransporter-2 inhibitor can provide glycemic benefits. If he
begins taking empagliflozin, monitor his blood pressure closely.
A dose reduction of HCTZ may be necessary because the
combination could further reduce KE’s blood pressure.

CASE 2: Dizziness is an expected adverse effect (AE) of all
antiepileptic drugs and is often dose-related. Because PL has
been seizure-free, it is best to keep her on lamotrigine at the
current dose, if possible. One way to mitigate the AE is to spread
out the daily dosage over smaller but more frequent doses.
For example, PL can try taking 50 mg orally twice daily to see
whether that improves her symptoms. Other strategies include
dosing the medication closer to bedtime or using an extendedrelease preparation because lamotrigine peaks 1 to 5 hours
post dose. If PL’s symptoms do not improve, she should contact
her neurologist or primary care provider for further evaluation.
Reference

Schachter SC. Managing side effects. Epilepsy Foundation. November
30, 2003. Accessed March 8, 2022. https://www.epilepsy.com/learn/
professionals/diagnosis-treatment/treatment/9-steps-treatment/
managing-side-effects
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Anker SD, Butler J, Filippatos G, et al. Empagliflozin in heart failure with
a preserved ejection fraction. N Engl J Med. 2021;385(16):1451-1461.
doi:10.1056/NEJMoa2107038
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What should the pharmacist recommend?
How should the pharmacist respond?

A medical resident working in a hospital asks a
clinical pharmacist about the use of empagliflozin
in a patient with heart failure with preserved
ejection fraction (HFpEF). Patient KE is a
58-year-old Black man with generalized anxiety
disorder, HFpEF (EF 50%, NT-proBNP 400 pg/
mL), hypertension (BP 124/76 mmHg), and type 2
diabetes (HbA1c 7.8%). His HFpEF is treated with
losartan and metoprolol, and he takes escitalopram,
hydrochlorothiazide (HCTZ), and metformin. The
medical resident wants to know whether the
addition of empagliflozin could be beneficial, given
the results of the new EMPEROR-Preserved trial
(NCT03057951).

PL, a 36-year-old woman, began taking
lamotrigine 6 months ago to manage her focal
seizures. After several successful dose titrations,
she has been seizure-free for the past 5 months
on 100 mg daily of lamotrigine taken orally. At
PL’s latest clinic visit, she said she experiences
dizziness throughout the day and wants to know
what she can do to minimize this adverse effect.

CASE
CASE22

CASE 1
By RYAN MORIARTY AND STEFANIE C. NIGRO, PHARMD, BCACP, CDCES

Case Studies
i l l u s t r at i o n b y

kirstie belle diongzon

FOR REFERENCES, GO TO PHARMACYTIMES.COM/PUBLICATIONS

Fun Facts

Q

: What is the FDA’s
Approved Drug Products
With Therapeutic Equivalence
Evaluations commonly called?

A

: “The Orange Book” was created
as part of the provisions of the
Drug Price Competition and Patent Term
Restoration Act of 1984 (Hatch-Waxman Amendments).2
It required that the FDA provide a publicly available
list of effective and safe approved drugs, with monthly
supplements. The book includes related patent and
exclusivity information. Many states use it as the basis of
generic drug substitution. It is available electronically and
through an app.

Q

: What was the
first federal law
that required drugs to
be proven safe before
use?

A

Q

: In what year was a second dose of the
measles, mumps, and rubella (MMR)
vaccine recommended?

A

: The Advisory Committee on Immunization
Practices and the American Academy of Pediatrics
recommended a routine second dose of the MMR vaccine
in 1989 after a measles outbreak occurred among schoolage children, some of whom had previously received 1
dose of the vaccine. 3 It is now recommended that children
receive the first MMR dose between age 12 and 15 months
and the second between age 4 and 6 years. Pharmacists
can play a vital role in educating families about the
importance of staying up-to-date on the MMR vaccine to
prevent measles outbreaks.
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: The Federal Food, Drug,
and Cosmetic Act of
1938 was enacted shortly
after a Tennessee drug
company marketed a form of
a new sulfa “wonder drug”
for children, known as elixir
sulfanilamide. 1 However, the
untested product contained a
highly toxic chemical used to
prepare antifreeze and more
than 100 individuals died,
including many children. The
tragedy became known as
the 1937 elixir sulfanilamide
disaster. Afterward, the
new law required that drug
manufacturers of medications
prove to the FDA that their
products are safe before selling
them. It also required that
medications be labeled with
adequate directions for safe
use and it prohibited false
product claims.

Pharmacy Law

Patient’s Lawsuit Alleges
4 Legal Theories as Bases for
Liability, Including Defamation
and Emotional Distress
By JOSEPH L. FINK III, JD, DSC (HON), BSPHARM,
FAPHA

AUTHOR BIO

JOSEPH L. FINK III, JD, DSC (HON),
BSPHARM, FAPHA, is a professor of pharmacy law
and policy and the Kentucky Pharmacists Association
Professor of Leadership at the University of Kentucky
College of Pharmacy in Lexington.
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ISSUE OF THE CASE
Can a civil lawsuit by a patient arising from a pharmacist alerting local
police that a suspicious prescription was presented for dispensing proceed
by alleging 4 legal theories as the bases for liability?

FACTS OF THE CASE
A pharmacist at a location of a national pharmacy chain in a Southern
state assessed a prescription presented for dispensing and concluded that
it was suspicious and potentially fraudulent. The practitioner applied the
pharmacy chain’s policies for assessing and verifying prescriptions for
controlled substances.
After the pharmacist contacted local police, 2 officers arrived and took
the patient and his spouse in for questioning. Following additional investigation, the couple were released.
The couple then filed a lawsuit against the pharmacy chain and the
pharmacist on duty when the prescription was presented and refused.
The couple asserted 4 bases for potential liability: defamation, intentional
infliction of emotional distress, negligence, and negligent infliction of
emotional distress.
The attorney representing the pharmacy chain and the pharmacist filed
a motion with the state trial court judge asserting that “no genuine issue of
material fact existed and that, as a result, the defendants were entitled to
have the case dismissed.”
The argument was that the couple “could not meet the burden of proof as
to any of the alleged claims.”
The motion requested summary judgment, meaning that the judge would
cut short the proceedings and rule in favor of the defendants.
Following a hearing, the trial court judge issued an order in favor of the
chain and the pharmacist.
He ruled that the plaintiffs had “failed to sustain their burden of production as to necessary elements for their claims of defamation, intentional
infliction of emotional distress, negligent infliction of emotional distress,
or negligence, there are no genuine issues of material fact, and the defendants are entitled to judgment as a matter of law.”
This lack of material facts to support the claims in the dispute led to dismissal of the lawsuit.
The plaintiffs did not agree with the trial court judge’s ruling and pursued
an appeal with the state court of appeals.
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Court Upholds
Dismissal of
Civil Suit Over
Pharmacist’s
Call to
Police About
Prescription

Interested in more
content like this?
Subscribe to
our newsletters!

THE RULING
The state intermediate appellate court concluded
that the decision of the trial court judge to dismiss
the lawsuit was correct.

THE COURT’S REASONING
With a focus on the granting of the defendants’
motion for summary judgment, the court pointed
out that “summary judgment is appropriate when
the pleadings, depositions, answers to interrogatories and admissions on file, together with the affidavits, if any, show that there is no genuine issue of
any material fact, and the moving party is entitled
to a judgment as a matter of law.”
The allegation of defamation was dismissed
because the pharmacist’s statements to law enforcement were privileged, meaning that they were
legally protected communications. The pharmacist
had a duty under the state’s pharmacy practice act
to check the patient’s prior prescriptions when presented with a new one requesting dispensing of a
controlled substance.
The pharmacist acted “in good faith by reporting
what they called a suspicious prescription to law
enforcement,” the court said.
Referring to a prior court decision, the appellate
judges said, “A citizen has a privilege to start the
criminal law into action by complaints to the proper
officials, so long as one acts either in good faith, ie,
for legitimate purpose, or with reasonable grounds
to believe that the person proceeded against may by
guilty of the offense charged.”
Additionally, “when a citizen ‘merely states what
is believed’ “ to prosecuting authorities and
leaves “the decision to prosecute entirely to the
uncontrolled discretion of the officer, then the

The plaintiffs did not agree
with the trial court judge’s
ruling and pursued an
appeal with the state court
of appeals.
citizen has not instigated a criminal proceeding,” the judges said.
The court recounted in detail the steps taken
by the pharmacist that led to her decision. First,
the patient’s address noted on the prescription
differed from the address on the identification he
presented. Next, she consulted the prescription
drug monitoring program databases for her state
and a neighboring state, finding that the patient
had recently received 2 prescriptions for the same
controlled substance. Those databases also showed
that the patient had gone to different pharmacies to
obtain the medication. Next, the patient wanted to
complete the transaction by paying out of pocket.
Additionally, the prescription was not written on
watermarked security paper but on standard printer
paper. Also, the prescriber’s signature looked abnormal compared with other prescriptions in the pharmacy’s database written by that practitioner.
Further, the pharmacist never said the prescription was forged, but rather that the patient had presented a fraudulent prescription.
The pharmacist said she knew the prescriber who
wrote the prescription.
What attracted her attention was that the patient
had received multiple prescriptions for the same
controlled substance from 2 different prescribers during approximately the same time period.
Moreover, a call to the office of the prescriber in
question led the office nurse to indicate that the
prescription medication should not be dispensed. ■
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Legislative Focus

32 Public Colleges With Combined
Enrollment of More Than 700,000
Students Must Comply With Law
by January 2023

By ALVIN TSENG AND JOSEPH L. FINK III, JD, DSC (HON),
BSPHARM, FAPHA
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ON OCTOBER 11, 2019 , California Governor Gavin Newsom

signed Senate Bill 24, also known as the College Student Right
to Access Act, making California the first state to require state
universities to offer medication abortion resources through an
on-campus source.
The universities affected are the 23 campuses of the
California State University and the 9 campuses of the
University of California, which have until January 2023 to
come into compliance with the bill.
The law also contains a commitment by the state to fund
each university’s health center, the cost of services, and
24-hour medical support hotlines.
This was not the first attempt in the state to pass legislation
in the state requiring public universities to provide medication
abortion on campus.
In 2018, then-Governor Jerry Brown vetoed
California Senate Bill 320.
His reasoning was based on critics’ argument that
off-campus abortion services were “widely available” and
within an average of 5 to 7 miles from campuses, making
the bill unnecessary.
California State Senator Connie Levya authored the bill in
2018 and reintroduced it in 2019, when it passed.
The results of a 2018 study published in the Journal of
Adolescent Health showed that many obstacles prevented
California university students from having adequate access to
abortion facilities.
Every month, 322 to 519 public university students seek
medical abortions. Students usually face the barriers of cost,
scheduling, and transportation.1
The average out-of-pocket cost of a medication
abortion is about $604.
On all but one University of California campus, student
health insurance covers medication abortions. However, if
an off-campus abortion facility does not accept insurance,
students may face higher out-of-pocket costs. Up to 64% of
California public university students in the state are more
than 30 minutes away via public transportation from the closest abortion facility. Not all have access to personal vehicles.
Moreover, 2 visits are recommended, which can cause students
to miss coursework.
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California Requires
State Universities
to Offer Access
to Medication
Abortion on Campus

Additionally, not all abortion facilities are open
on weekends, making it difficult for some students
to balance their schedules. The average waiting
time for the first available appointment is about a
week. This delay can cause students to exceed the
10-week gestation limit and no longer be eligible for
medication abortion.
Those considering the possibility of terminating a pregnancy with medication can readily find
information online.2
The regimen is a combination of 2 medications:
mifepristone (Mifeprex) and misoprostol (Cytotec).
The former blocks the progesterone needed for
a pregnancy to continue, and the latter works to
soften and dilate the cervix and causes uterine contractions. This is different from the “morning after”
pill, which contains a high dose of the synthetic
hormone found in oral contraceptives that delays or
stops the release of an egg.
The FDA-approved regimen is as follows:
•d
 ay 1: 200 mg of mifepristone taken orally
•2
 4 to 48 hours after taking mifepristone: 800
mcg of misoprostol taken buccally
•7
 to 14 days after taking misoprostol: follow-up
with a health care provider
Efficacy and safety studies showed that this
is an effective and safe regimen through 63 days
estimated gestational age, with a success rate of
95% and serious adverse events occurring in 0.3%
of patients. Hospitalization was rare and the need
for aspiration was low.
The approach to terminating a pregnancy by
using medication has grown significantly in popularity. It first became available in 2000 when the
FDA approved mifepristone. By 2004, the medication approach was used in 14% of all abortions,
and by 2015 it had increased to almost 25%. The
latest data, from 2017, puts that figure at 39% of the
total approaches used.3
The combination of mifepristone and misopros-

This was not the first
attempt in the state to pass
legislation requiring public
universities to provide
medication abortion
on campus.
tol as an abortifacient was first approved in China
and France in the late 1980s.
The World Health Organization has recommended the approach since 2013, and it published an
update in 2019 to its official guidance on use of the
combination, deleting the stipulation that use of
the combo required “close medical supervision.”4
To appreciate the impact of this change, it is helpful to know the enrollments at these university systems in the country’s most populous state. Fall 2020
enrollment in the Cal State system was 485,550,
while UC’s enrollment was 285,862.
The pharmacy profession is constantly changing and being shaped by policies that originate
in different parts of the country. Although this
is a California law, it is important to be aware
of activity elsewhere that may portend changes in other states. ■
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Independent Corner

Iowa Pharmacies
Cater to
Amish Patients

Mylo Wells, PharmD, Owner of
Wells Hometown Drug and Wells
Hometown Drug Keosauqua, Aims
to Give Back to the Community
Where He Grew Up
By ASHLEY GALLAGHER
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WHEN MYLO WELLS, PHARMD, OPENED the
first of 2 Iowa pharmacies in 2018, he
saw it as a chance to give back to the
Amish community in which he grew up.
Both Wells Hometown Drug in
Bloomfield and Wells Hometown Drug
in Keosauqua, which opened in January
2022, are located in rural counties where
there is a large Amish presence.
Mylo Wells, PharmD, owner of
Wells grew up on a dairy farm in
Wells Hometown Drug and Wells
Milton, where he worked closely with
Hometown Drug Keosauqua
the Amish community as a child and got
to know the people as individuals and understand their way of life.
When Wells opened his first pharmacy, many of the Amish people
he had known since childhood started to spread the word about the
business, which paved the way for Wells Hometown Drug to cater to a
large Amish population.
“They know that they can rely on me because I’ve known people
from the Amish community my whole life,” Wells said in an interview.
“I don’t treat them any differently than I treat [other patients], but I am
aware of the differences we have culturally.”

PHOTOS CO URTESY OF TH E AUTH OR.

The hitching post outside Wells Hometown Drug

For starters, Wells has made the pharmacies
accessible to the Amish community, providing a
place to tie up horses and buggies. In addition,
the pharmacies provide free delivery, as many
members of the Amish community live 15 to 20
miles outside the towns where the pharmacies
are located so it is not always feasible for them
to travel each time they need to pick up prescriptions. Many Amish patients call about prescriptions from community phones because they typically do not have their own phones.
“When there was a whooping cough outbreak,
we delivered probably somewhere around 500
doses of azithromycin in the time span of about
6 weeks,” Wells said.
Amish families are often large, many with 6
to 12 children. During that pertussis outbreak in
2019, each family received several doses of azithromycin at once. The pharmacy’s delivery driver
would go house to house with the medication.
“We worked really closely with public health
with that,” Wells said. “They would actually go
out and assess the patients, and then they relied
on us to get to the medication to them.”
Another challenge of working with the
Amish community is that members often do
not have health insurance, so prescriptions
are paid for in cash.
Wells works with them to obtain affordable
medications, often using in-house discounts or
calling physicians to see if they can prescribe
cheaper alternatives, such as a comparable drug
or a generic substitute. During the pertussis outbreak, for instance, Wells worked with the elders
of the Amish church to help provide price breaks
for the antibiotics the community needed.
Because the pertussis outbreak preceded the
COVID-19 pandemic, the Amish community, the
Iowa Department of Public Health, and Wells
Hometown Drug had a dress rehearsal of how to
deal with and treat infectious diseases.
One benefit of the 2019 pertussis outbreak was
the pharmacies’ shift to the Medsync software
program, which is designed to help pharmacies

Many Amish patients
call about prescriptions
from community phones
because they typically
do not have their
own phones.
streamline their workflows by synchronizing
patient medication schedules.
“It lines all their medication up,” Wells said.
“They come once a month, then if we need to
check [their] blood pressure medication…we
have time to do that.”
Using Medsync freed up the pharmacy staff
members to provide clinical services and answer
patient questions. That proved invaluable during
the pandemic, especially once vaccines were
rolled out, which consumed a lot of their time.
Medsync allowed the pharmacy to better serve
patients who were picking up prescriptions.
Clinical services for Amish patients often
include counseling about the importance of taking needed prescription medications.
“The Amish believe in a lot of homeopathic
medicine,” Wells said. “They are, in general, less
trusting of prescription medications than the
general public, so I just try to really reassure
them on why they need the prescription medications they do receive.”
Because Amish people do not generally use the
internet, they rely on pharmacy staff members to
talk to them in person and provide printed materials about their medications.
After the pertussis outbreak, Wells said members of the Amish community started to get the
Tdap vaccine to avoid another outbreak.
Although that was a good sign, he said the
Amish are not as accepting of the COVID-19 vaccines, so he continues to educate them about the
importance of getting vaccinated. ■
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Star Ratings

Pharmacists Can Offer
Medication Adherence and
Management Counseling and
Help Patients With Chronic
Disease Treatments
By JENNIFER GERSHMAN, PHARMD, CPH, PACS
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created the Part
C & D Star Ratings to provide performance and quality information to
Medicare beneficiaries and help them select health and drug services
during the annual fall open enrollment period.1,2
Plans are rated on a 1-to-5 scale, with 1 star indicating poor performance and 5 stars representing excellent performance.1
Approximately 68% of Medicare Advantage plans with prescription drug coverage typically had an overall rating of at least 4 stars
in 2022, up from 49% in 2021.1 Pharmacists can play an important
role in improving Star Ratings through medication therapy management (MTM) services.
According to the CMS, Star Ratings apply to the
following 5 categories2:
1. Access: measures that reflect issues that can create barriers to
receiving necessary care
2. Intermediate outcomes: measures, such as blood glucose control for diabetes care, that can improve a patient’s health status
3. Outcomes: measures that demonstrate health improvement
4. Patient experience: measures that reflect patients’ perspectives
of the care they received
5. Process: measures that capture services that can assist in maintaining, monitoring, or improving health status
THE CENTERS FOR MEDICARE & MEDICAID SERVICES (CMS)

Pharmacies can increase Part D health plan Star Ratings through
chronic disease management, medication adherence, and medication
management, (see Figure).2-5
Medication adherence tracks the percentage of plan members taking
prescribed antihypertensive, cholesterol, and diabetes medications as
directed.2,3 Medication adherence is critical and therefore considered
a triple-weighted Star Ratings measure.3 Medication management
involves the percentage of MTM program enrollees who received a
comprehensive medication review (CMR).2,3 Chronic disease management is defined as the percentage of Medicare Part D beneficiaries,
40% to 75%, who were dispensed at least 2 diabetes medications and
cholesterol-lowering statin.2
One study measured the impact of community pharmacist interventions at improving medication adherence at 25 independent pharmacies that implemented a program for patients 65 years and older who
were Medicare Advantage Plan members.4
The study population included patients taking targeted medications, such as angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers, oral diabetic medications, and statins. There were
1263 interventions that met the eligibility criteria.4 Among patients
who were nonadherent and became adherent, the average change
in proportion of days covered (PDC) increased by 14% (P < 0.0001).4
Commonly reported barriers to patient adherence included forgetting
to take medications (35.7%), regimen complexity (12.3%), denial
(6.7%), and adverse effects (3.3%).4
The OutcomesMTM platform includes a Star Boost Adherence program for Medicare plans.5

FIGURE. Areas for Pharmacies to Improve Star Ratings2-5
Medication
adherence

PHARMACIST
SPOTLIGHT

Pharmacy areas
Medication
management

Chronic disease
management

In an interview with Pharmacy
Times®, Jallena Roberts,

Through a multichannel
approach, pharmacies can
choose the desired Star Rating for
each adherence measure.
The target rate of members who
reach at least 80% PDC can also be
selected along with the goal of completed adherence interventions.5
Pharmacist interventions are driven
by the Targeted Intervention Programs
(TIPs) used in the Connect Platform
to maintain medication adherence,
and charts display the PDC rates 3
months pre- and post-MTM services.5
Through the OutcomesMTM program,
services can also target members who
are non-adherent or at risk of becoming nonadherent to drug regimens.
These pharmacy services are available
through the Star Boost Adherence program and include the following5:
• Adherence monitoring program: monitoring adherence,
including checkpoints throughout
the year to meet goals
•M
 edication synchronization:
developing a common fill date
for chronic medications
•N
 eeds check-in: educating
patients about the importance of adherence and how
to overcome barriers
•N
 eeds disease state education:
educating patients about disease

states, lifestyle modifications, and
medication monitoring
•N
 eeds 90-day fill: assisting
patients with transitioning from a
30- to a 90-day supply to improve
adherence
•N
 eeds refill: ensuring patients
have an adequate supply of medications on hand
•N
 ew therapy consultation: ensuring that patients follow up after
initiating a new medication ■
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PharmD, a pharmacist
at Atlantis Pharmacy
in Florida, discussed
strategies to increase
Star Ratings measures
through medication therapy
management (MTM) services.
“MTM is a great service that
as an independent pharmacy
we are able to offer in the best
way. It brings in money but
also helps our patients,”
Roberts said.
TIPs Tuesdays and CMR
Fridays are strategies she
plans to initiate in 2022.
“We also plan to utilize
the great student interns
we get from Palm Beach
Atlantic University. These
interns have had an amazing
education, and we are able to
confidently allow them to be
more involved in all aspects
of MTMs at the pharmacy,”
Roberts said.
Atlantis Pharmacy provides
many services, including
diabetes management,
immunizations, medication
consultations, a variety
of health screenings,
including blood pressure
and cholesterol, and warfarin
(Coumadin) monitoring.
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Support
Individuals Who
Abuse Alcohol

Communication and Therapeutic
Skills Can Help Pharmacists Screen
and Educate Patients About This
Sensitive Subject
By LINDSEY SAWTELLE

community pharmacists have a
responsibility to support patients who abuse alcohol.
According to the 2019 National Survey on Drug Use and Health,
14.5 million individuals in the United States have alcohol use disorder
(AUD) and alcohol-related causes are the third-leading cause of preventable death in the United States behind tobacco use and poor diet
and physical inactivity.1 Pharmacists can screen and educate patients
about various conditions, including AUD.

AS TRUSTED HEALTH CARE PROFESSIONALS,

RATIONALE
Many medications interact with alcohol.2 These interactions have
broad consequences, such as increased risk of dizziness, drowsiness,
and gastrointestinal bleeding. Heavy alcohol consumption worsens
many chronic conditions, including cancer, cardiovascular disease,
diabetes, digestive disorders, and liver disease. Mental health disorders often co-occur with AUD.2,3 Pharmacists can explore a patient’s
alcohol use during consultation for medication that interacts with
alcohol and when dispensing medications for comorbidities or conditions affected by alcohol abuse.4
Community pharmacists’ accessibility goes beyond filling patients’
prescriptions. Patients may request advice for managing minor, limiting alcohol-associated symptoms.4 These include OTC medications
for emergency contraception, hangovers, headaches, indigestion,
minor injuries, nausea, and vomiting. These conditions warrant probing about alcohol use.4
Pharmacists must use a short, validated tool that is easily
implemented when screening for AUD. The Alcohol Use Disorders

Table 1. AUDIT-C for Alcohol Use5
Question

Response

Score

How often did you have a drink
containing alcohol in the past year?

Never

+0

< monthly

+1

2-4 times monthly

+2

2-3 times weekly

+3

> 4 times weekly

+4

How many drinks containing alcohol
1 or 2
did you have on a typical day when you 3 or 4
were drinking in the past year?
5 or 6

+0

7 to 9

+3

10+

+4

Never

+0

< monthly

+1

Monthly

+2

Weekly

+3

Daily or almost daily

+4

How often did you have 6 or more
drinks on one occasion in the past year
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Scores < 3: Normal alcohol consumption
Scores > 3 or >4: Alcohol misuse in females or males, respectively
Scores > 5: Alcohol abuse

+1
+2
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Table 2. FDA-Approved Medications for AUD2,8-11
Drug

Mechanism
of action

American Psychiatric
Association
recommendation2

Dose

Considerations
and adverse events

Oral naltrexone9

•O
 pioid antagonist
•R
 educes alcohol’s

Goal: abstinence
or reduce alcohol
consumption

50 mg daily

•A
 Es include dizziness, headaches, nausea,

Intramuscular
naltrexone10

Acamprosate11

effects.

•M
 odulates effect

666 mg, 3 times
a day

of gammaaminobutyric acid
and glutamate,
which are altered
in alcohol abuse.
Disulfiram12

•A
 ldehyde

380 mg
intramuscularly
every 4 weeks

nervousness, and somnolence.

•A
 void in acute hepatitis and liver failure.
• I njection site reactions
•M
 onitor for depression and suicidal thinking.
•O
 pioid abstinence 7-10 days before treatment
•A
 Es: diarrhea, anxiety, asthenia, depression,
headache, insomnia

• F ull effect after 5 days
•M
 onitor adherence.
•R
 are: attempted or completed suicide
•R
 enal function dosing
Goal: abstinence

dehydrogenase
inhibitor
•A
 versive agent
•C
 auses disulfiram
reaction.

500 mg daily for
1-2 weeks, then
250 mg daily

•A
 Es include abnormal taste, allergic dermatitis,
drowsiness, headache, impotence, and
sedation.
•A
 lcohol abstinence 12 hours before starting
therapy, 14 days after stopping, and during
treatment
•A
 void in severe cardiac disease.
•M
 onitor cardiac function, complete blood
counts, electrolytes, and liver function tests.
•R
 are: hepatitis or optic neuritis
•U
 nderstand risks of alcohol use.

AE, indicates adverse events; AUD, alcohol use disorder; AUDIT-C, The Alcohol Use Disorders Identification Test-Consumption.

Identification Test-Consumption (AUDIT-C) is a practical
screening tool (Table 1).5
The pharmacist’s next steps vary. They must have communication and therapeutic skills to navigate AUD conversations.4 Pharmacists should refer patients to a physician
if they suspect potential AUD. The American Psychiatric
Association recommends patient-centered treatment with
nonpharmacological and pharmacological components.3

APPROPRIATE THERAPY
Evidence-based AUD nonpharmacologic treatment includes
motivational enhancement therapy (MET) and cognitive
behavioral therapy (CBT). MET is a technique derived
from motivational interviewing, in which patient’s beliefs
and goals drive change. MET is typically a 90-day, 4-session framework.6 CBT integrates behaviors, feelings, and
thoughts, helping manage drinking-associated triggers.7
Despite high AUD prevalence, less than 4% of individuals
are prescribed any of the 4 FDA-approved treatments for
moderate-to-severe AUD1: oral acamprosate (Campral), oral
disulfiram (Antabuse), intramuscular naltrexone (Vivitrol),
and oral naltrexone (Revia). Gabapentin and topiramate are

used off label as treatments. Table 2 provides information
regarding the FDA-approved medications.8-11 When identifying adherence barriers or unsuccessful treatment, pharmacists should refer patients to their physicians for potential
therapeutic changes.
Limited literature examines pharmacist screening and
brief interventions related to substance use disorder, so
more evidence is needed.4 Community pharmacists are
expanding their role to offer advanced services, including
chronic disease screening and management, smoking cessation, and treatment of minor ailments.12 Eventually, community pharmacies may offer brief screening interventions
for AUD. Like for many services, reimbursement and staffing will be a challenge to implementing AUD interventions.

CONCLUSION
From being the first health care contact to screening
patients with potential comorbidities to counseling patients
undergoing treatment, pharmacists can support individuals
who abuse alcohol. Pharmacists must have the appropriate
communication and therapeutic skills to manage this sensitive subject. ■
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Learn to
Mitigate
Feelings of
Burnout and
Stress

Lack of Acknowledgement
or Rewards in High-Pressure
Pharmacy Environments Can
Lead to Mental Health Issues
By MADISON KIM; ANU TIRUPASUR; AND
SHANE P. DESSELLE, PHD, RPH, FAPHA
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and as more individuals quit their jobs or
retire, the concept of burnout has gained attention. As described by the
World Health Organization (WHO) in its International Classification of
Diseases, “burnout is a syndrome conceptualized as resulting from workplace stress that has not been successfully managed” and is categorized by
exhaustion, a low sense of accomplishment and personal impact, and negative feelings toward a job.1
In addition to WHO’s definition, there is a common conceptualization
of burnout as per the Maslach inventory. It consists of depersonalization,
emotional exhaustion, and lack of personal accomplishment.2 The culmination of these feelings can cause individuals to lose motivation and decrease
quality of their work, which can become dangerous in industries as critical as health care.
Although burnout can happen to anyone in any profession, health care
workers are especially vulnerable because of the potential consequences of
their actions and the high performance standards and high-stress environments in which they work.3 Health care workers are more likely to experience higher levels of burnout and stress if they are female, unmarried,
younger than 30 years, or have low self-esteem, among other risk factors.3
They are also frequently subject to chronic understaffing and an immense
workload, especially in the pharmacy profession.4
Although there are numerous studies exploring burnout among nurses
and physicians, few have focused on pharmacy staff members and even
fewer have examined pharmacy technicians.5 This is unfortunate, because
technicians may have some of the highest burnout rates in health care.
Compared with nurses and physicians—who reported 43% and 50% of
professionals experiencing burnout, respectively—the results of 1 survey
of health system pharmacy departments reported a burnout rate of 70%
among participants.5 Results of another study of technicians in Singapore
showed that 52% of respondents were clinically categorized with moderate or greater levels of burnout via evaluation of their survey responses, although 81.7% reported feelings of burnout on a subjective level.6
Pharmacy teams receive little attention to their mental health, despite being
among groups most vulnerable to burnout.
Results of a study of health care professionals showed that those with
postgraduate degrees are less likely to experience burnout, possibly because
there is a greater sense of achievement associated with earning such a
degree.3 Technicians might not be rewarded properly or shown acknowledgement for their important work, contributing to depersonalization and
feelings of a lack of accomplishment, even while laboring in high-pressure
environments under intense scrutiny.
Technicians participate in myriad tasks, all of which are vital to effective
pharmacy practice. In a survey of certified technicians, those in community
settings reported that their most important roles are collecting and communicating patient information and filling and verifying prescriptions.4 In
the hospital setting, technicians reported being most involved in packaging
and repackaging activities, quality assurance and unit inspections, and
restocking automated dispensing cabinets.4 This is not an exhaustive list
AS STRESS RISES FOR WORKERS

of responsibilities for technicians, but it does highlight their essential contribution to effective pharmacy services delivery.
Recognizing the efforts of technicians and
conveying proper appreciation for their work are
important steps in mitigating their burnout, which
helps them want to stay with the organization and
in the profession. Although technicians report amicable relationships with pharmacists and fellow
technicians, many report dissatisfaction with their
employers, citing being treated as replaceable, poor
pay, and understaffing as major sources of their
work stress.4 Technicians who experienced burnout reported decreased sleep quality, higher rates
of mental health conditions, lower job satisfaction
rates, and more frequent thoughts about changing
jobs or careers compared with those not experiencing burnout.6 With such high burnout rates and the
potential consequences for personal well-being and
work effectiveness, it is important that employers,
pharmacists, and other leaders in the profession act
to improve the situation.
Work-related burnout and stress were exacerbated by the COVID-19 pandemic. It resulted in
many health care workers getting sick or becoming
anxious about the possibility. This created more
staffing shortages even as demand rose at pharmacies because of the roles they play in vaccinations,
testing, and treatment. Technicians have, at least
temporarily and in some cases permanently, seen
an expansion in job responsibilities and scope,
due to the pandemic. Under guidance from the US
Department of Health and Human Services, certified or state-licensed technicians who received
vaccine training have been temporarily authorized
to administer COVID-19 vaccines in all states, under
the supervision of pharmacists.7 Implementation
has been effective and safe, allowing pharmacists
to delegate tasks to improve workflow and expanding the role of technicians in serving communities.8 This is a silver lining for the advancement
of pharmacy services, yet it remains problematic
in regard to technicians’ workloads given their
still relatively low pay.
As such, there has been an increase in burnout
among technicians, especially in community pharmacies.9 Challenges have included extra work related to COVID-19 involving patients’ questions, access

to testing, and new vaccination mandates. COVID19 has also exacerbated staff shortages, leading to
sick leave, placing more pressure on pharmacists
and technicians.9 As a result, there is a larger workload causing more burnout, increased mental and
physical fatigue, and weakened immune responses,
which can lead to susceptibility to other diseases.
Burnout within community and retail pharmacies
has become a phenomenon. Some states’ required
ratios of pharmacists to technicians do not help
matters. Although 22 states do not have a required
pharmacist-technician ratio, as of 2020, 7 required
a ratio of 1:2, and 18 required a ratio of 1:3 or 1:4.10
In view of the pandemic, several states have opted
to either relax or suspend these requirements to
accommodate the increased workload on pharmacy
personnel, which has increased productivity without compromising patient safety.10 As the pharmacy
industry continues to expand its role in providing
health services, permanently implementing such
relaxations may be a crucial step forward in maintaining wellness for pharmacists and technicians.
Evidence-based mitigation strategies include
the incorporation of exercise programs, regularly
scheduled breaks, and wellness teams to focus on
preventing burnout. One example of a wellness
team at Rush University in Chicago, Illinois, was
created and integrated as part of daily routine. The
institution decided to implement organizational
strategies to address mental health concerns, but
initially there was resistance because of factors such
as reluctance to engage with services and stigma
regarding mental health concerns.11
Health system work environments are not
immune to burnout and stressful environments,
either. Rush University System for Health created
wellness response teams, each of which consists of
a licensed social worker, nurse, psychologist, and
physician. The leaders of each team conduct quality
analyses to ensure that mental health resources,
tool kits, and triage are viable. All team members
were volunteers from different departments within
the institution. Rush University System for Health
also appointed a chief wellness officer to coordinate
teams and keep track of all services.11 The 4
teams established were engaged in mental health
emergency response, mental health intervention
programs, wellness consulting services, and
»
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wellness rounds.11 After implementing this
program, the health system saw an increase in
the number of staff members who registered
for these services, indicative of the program’s
success. Addressing burnout and any associated
symptoms such as emotional exhaustion, feelings
of depersonalization, and stress can minimize lack
of initiative and lost productivity while promoting
a positive, safe environment for technicians to grow
within their scopes of practice.
There are many evidence-based
recommendations and strategies presented in
literature that address burnout among health care
workers, as well as potential solutions that can be
incorporated. However, very few specifically address
burnout among technicians. In general, pharmacy
managers and owners must recognize burnout as
a phenomenon that has short-term and long-term
effects. The first step in addressing burnout among
technicians is acknowledging that it exists.
Managers should see this as a human condition
but also must recognize it from an economic
perspective: Employee burnout costs money.
Compromised patient safety, customer service
mistakes, diminished productivity, errors in
dispensing, employee replacement, and heightened
legal vulnerability are substantial economic
burdens. To avoid these outcomes, managers can
balance workload while allowing greater employee
buy-in, engagement, and trust in a way that
leverages environmental, personal, and situational
factors.11 Fostering camaraderie, collegiality,
and interpersonal relationships is important
in creating a positive workplace culture where
burnout is less prevalent. Additionally, managers
can help employees further their development
in terms of effective coping strategies and
emotional intelligence. A public health framework
is crucial for implementing burnout prevention
strategies.12 Many evidence-based principles have
suggested incorporating a prophylactic method of
preventing burnout.12

Finding and incorporating ways to diminish
burnout in pharmacies is challenging but
necessary to preserve vitality in the profession. It
is incumbent upon managers to create positive,
safe environments for technicians, but it is also
the responsibility of technicians to maintain their
own wellness and seek development opportunities
to help them cope in increasingly challenging,
complex work environments. ■
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Heart Failure Watch
Study Results Show Significant Benefits
of Empagliflozin
INDIVIDUALS HOSPITALIZED FOR ACUTE HEART FAILURE (HF) were about 36% more like-

ly to see clinical benefit over 90 days if started on empagliflozin after stabilization and before
discharge compared with the placebo, Boehringer Ingelheim said in a statement.
The primary end point included all-cause mortality, frequency of HF events, time to
first heart failure event, and symptoms as measured by the Kansas City Cardiomyopathy
Questionnaire total symptom score (KCCQ-TSS).
The overall clinical benefit with empagliflozin was consistent for individuals with new
and preexisting HF, patients with and without diabetes, and those with preserved or reduced
ejection fraction.
In the secondary end point, empagliflozin significantly improved KCCQ-TSS from baseline
to day 90 by approximately 4.5 points compared with the placebo.
The safety results of the EMPULSE study (NCT04157751) were consistent with the
well-established safety profile of the medication.
In addition, investigators reported that acute renal failure rates were approximately 7.7%
for empagliflozin, compared with 12.1% for the placebo. There was a similar low incidence of
hypoglycemia in both groups, and volume depletion rates were 12.7% to 10.2%, respectively.
The EMPULSE study comprised 530 individuals who were hospitalized for acute HF,
either de novo or decompensated chronic heart failure, and had been stabilized. It was
used to evaluate the clinical benefit, safety, and tolerability of a once-daily dose of
empagliflozin 10 mg compared with the placebo. The findings of the EMPULSE study
were published in Nature Medicine and were recently presented at the American Heart
Association’s Late-Breaking Science sessions in 2021.—Ashley Gallagher

Bristol Myers Squibb Announces Positive Top-Line
Results for Mavacamten
VALOR-HCM (NCT04349072), A PHASE 3, double-blind, placebo-controlled, random-

ized study evaluating mavacamten in adults with systematic obstructive hypertrophic
cardiomyopathy (HCM) who are eligible for septal reduction therapy (SRT), met its primary end point at week 16, Bristol Myers Squibb said in a news release.
Furthermore, the safety of mavacamten was found to be consistent with results from
previous studies.
Mavacamten, a first-in-class allosteric modulator of cardiac myosin for the treatment of
obstructive HCM, targets the underlying pathophysiology of obstructive HCM.
It has been shown to reduce cardiac muscle contractility by inhibiting excessive
myosin-actin cross-bridge formation that results in hypercontractility, left ventricular
hypertrophy, and reduced compliance, according to the release.
The company plans to share these data with regulatory agencies.
The study included more than 100 individuals randomized on a 1:1 basis to receive
mavacamten or a placebo. VALOR-HCM included 3 treatment periods over 128 weeks:
a 16-week active treatment period during which all participants received mavacamten,
a 16-week placebo-controlled period, and a 96-week extension period during which all
individuals continued to receive mavacamten.
The primary end point of VALOR-HCM was a composite of the number of individuals
who decided to proceed with SRT prior to or at week 16 and the number of individuals
who remained SRT guideline–eligible at week 16 in the mavacamten group compared
with the placebo group.—Ashley Gallagher
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Study: Individuals
With HIV Have
Higher Risk of HF
THE RESULTS OF A NEW STUDY

showed that patients with HIV
are at a higher risk of developing heart failure (HF) than individuals without HIV, according
to a news release from Kaiser
Permanente.
The recent findings are from
one of the largest studies to
analyze HF risk in patients with
HIV and how that risk varies
by age, ethnicity, race, and sex,
according to the study authors.
Silverberg and colleagues
examined data from 38,868
individuals with HIV who were
Kaiser Permanente members
between 2000 and 2016 in the
mid-Atlantic states, Northern
California, and Southern California. The team then matched
each individual with up to 10
Kaiser Permanente members
from the corresponding region
who were the same age, race,
and sex but did not have HIV.
That group included 386,586
people. Finally, the team identified people in both groups who
had developed HF during the
follow-up period.
The findings showed that
individuals with HIV were 68%
more likely to develop HF than
those who did not have HIV.
The results also showed
that individuals 40 years and
younger of Asian or Pacific
Islander ethnicity or female
were at highest risk, according
to the authors.
The results highlight why it is
important for patients with HIV
and their health care providers
to be aware that chest pain,
coughing, fatigue, shortness of
breath, and swollen legs can be
symptoms of HF.—Jill Murphy
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Pet Peeves

brought to you by

kirstie belle diongzon

the sassy pharmacist

Spelling Bee Champion

When people spell their name instead of saying John Smith.

Coupon Clippers
When people give you
manufacturer coupons
at pick up.
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Time Crunch
When people ask if we can get the medication ready
and they’ll bring the prescription when they come to
pick up, “to save time.”

Check Online

What’s Bothering You?

PharmacyTimes.com will
offer Pet Peeves, brought to
you by The Sassy Pharmacist
in coming months.

Bossy patients, abandoned prescriptions, drive-through
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demands? We want to know! Send your pet peeves to
cmollison@pharmacytimes.com. We’ll share them here and online.
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CASE 1: In the EMPEROR-Preserved study, the primary composite
outcome of cardiovascular death or hospitalizations related to
heart failure (HF) was reduced by 21% in patients receiving
empagliflozin 10 mg daily compared with the placebo (NNT
=31). This reduction was driven by a 29% reduction in HFrelated hospitalizations. Use of empagliflozin did not reduce
cardiovascular mortality or overall hospitalizations, nor did it
improve HF-related quality of life, so it is important to clarify KE’s
goals of therapy. Black patients were highly underrepresented
in this study, so it is hard to draw firm conclusions about
whether he specifically would benefit. However, because KE
also has uncontrolled type 2 diabetes, use of a sodium-glucose
cotransporter-2 inhibitor can provide glycemic benefits. If he
begins taking empagliflozin, monitor his blood pressure closely.
A dose reduction of HCTZ may be necessary because the
combination could further reduce KE’s blood pressure.

CASE 2: Dizziness is an expected adverse effect (AE) of all
antiepileptic drugs and is often dose-related. Because PL has
been seizure-free, it is best to keep her on lamotrigine at the
current dose, if possible. One way to mitigate the AE is to spread
out the daily dosage over smaller but more frequent doses.
For example, PL can try taking 50 mg orally twice daily to see
whether that improves her symptoms. Other strategies include
dosing the medication closer to bedtime or using an extendedrelease preparation because lamotrigine peaks 1 to 5 hours
post dose. If PL’s symptoms do not improve, she should contact
her neurologist or primary care provider for further evaluation.
Reference

Schachter SC. Managing side effects. Epilepsy Foundation. November
30, 2003. Accessed March 8, 2022. https://www.epilepsy.com/learn/
professionals/diagnosis-treatment/treatment/9-steps-treatment/
managing-side-effects

Reference

Anker SD, Butler J, Filippatos G, et al. Empagliflozin in heart failure with
a preserved ejection fraction. N Engl J Med. 2021;385(16):1451-1461.
doi:10.1056/NEJMoa2107038

Answers
Practice at the University of Connecticut School of Pharmacy.
associate clinical professor in the Department of Pharmacy

STEFANIE C. NIGRO, PHARMD, BCACP, CDCES , is an
of Connecticut School of Pharmacy in Storrs.

RYAN MORIARTY is a PharmD candidate at the University
AUTHOR BIOS

What should the pharmacist recommend?
How should the pharmacist respond?

A medical resident working in a hospital asks a
clinical pharmacist about the use of empagliflozin
in a patient with heart failure with preserved
ejection fraction (HFpEF). Patient KE is a
58-year-old Black man with generalized anxiety
disorder, HFpEF (EF 50%, NT-proBNP 400 pg/
mL), hypertension (BP 124/76 mmHg), and type 2
diabetes (HbA1c 7.8%). His HFpEF is treated with
losartan and metoprolol, and he takes escitalopram,
hydrochlorothiazide (HCTZ), and metformin. The
medical resident wants to know whether the
addition of empagliflozin could be beneficial, given
the results of the new EMPEROR-Preserved trial
(NCT03057951).

PL, a 36-year-old woman, began taking
lamotrigine 6 months ago to manage her focal
seizures. After several successful dose titrations,
she has been seizure-free for the past 5 months
on 100 mg daily of lamotrigine taken orally. At
PL’s latest clinic visit, she said she experiences
dizziness throughout the day and wants to know
what she can do to minimize this adverse effect.
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Fun Facts

Q

: What is the FDA’s
Approved Drug Products
With Therapeutic Equivalence
Evaluations commonly called?

A

: “The Orange Book” was created
as part of the provisions of the
Drug Price Competition and Patent Term
Restoration Act of 1984 (Hatch-Waxman Amendments).2
It required that the FDA provide a publicly available
list of effective and safe approved drugs, with monthly
supplements. The book includes related patent and
exclusivity information. Many states use it as the basis of
generic drug substitution. It is available electronically and
through an app.

Q

: What was the
first federal law
that required drugs to
be proven safe before
use?

A

Q

: In what year was a second dose of the
measles, mumps, and rubella (MMR)
vaccine recommended?

A

: The Advisory Committee on Immunization
Practices and the American Academy of Pediatrics
recommended a routine second dose of the MMR vaccine
in 1989 after a measles outbreak occurred among schoolage children, some of whom had previously received 1
dose of the vaccine. 3 It is now recommended that children
receive the first MMR dose between age 12 and 15 months
and the second between age 4 and 6 years. Pharmacists
can play a vital role in educating families about the
importance of staying up-to-date on the MMR vaccine to
prevent measles outbreaks.
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: The Federal Food, Drug,
and Cosmetic Act of
1938 was enacted shortly
after a Tennessee drug
company marketed a form of
a new sulfa “wonder drug”
for children, known as elixir
sulfanilamide. 1 However, the
untested product contained a
highly toxic chemical used to
prepare antifreeze and more
than 100 individuals died,
including many children. The
tragedy became known as
the 1937 elixir sulfanilamide
disaster. Afterward, the
new law required that drug
manufacturers of medications
prove to the FDA that their
products are safe before selling
them. It also required that
medications be labeled with
adequate directions for safe
use and it prohibited false
product claims.
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At the completion of this activity, the participant will be able to:
• Investigate the epidemiology, pathophysiology, commonalities, and challenges associated with
tumor-induced osteomalacia (TIO) and X-linked hypophosphatemia (XLH)
• Illustrate the disease burden of TIO and XLH, as well as challenges and limitations associated
with conventional therapies and the impact on patient quality of life
• Explore the efficacy and safety data associated with new and emerging targeted therapies
• Identify the role of the pharmacist in making clinical recommendations to improve management
and clinical outcomes in those with TIO and XLH
TARGET AUDIENCE: Specialty pharmacists
ACTIVITY TYPE: Application
RELEASE DATE: April 26, 2021
EXPIRATION DATE: December 15, 2022
ESTIMATED TIME TO COMPLETE ACTIVITY: 2.0 hours
FEE: This lesson is offered for free at www.pharmacytimes.org.

Introduction

X-linked hypophosphatemia (XLH) and
tumor-induced osteomalacia (TIO) are
both designated as rare diseases, or
conditions that affect fewer than 200,000
people in the United States, as defined
by the Orphan Drug Act of 1983. 1,2 Both
XLH and TIO have many similarities
in their signs and symptoms resulting
in skeletal dysfunction. However, their
causes and affected patient populations
are different due to the origin of their
pathophysiology. Whereas XLH is a
genetic disease caused by a defect in the
PHEX gene on the X-chromosome and
affects children throughout their developing stages and adulthood, TIO is oncogenic in nature (also known as oncogenic
osteomalacia) and typically occurs later
in the life of adults with variation in age
of onset. Despite these different disease
mechanisms, the impact of XLH and TIO

on patients warrants attention due to their
significant disability and reduced quality
of life. The substantial effects on patients
begin with the dysregulation of essential
electrolytes calcium and phosphorus. To
fully understand the pathophysiology,
diagnosis, and treatment of XLH and
TIO, it is important to recognize the
vital roles of these elements and their
contributions to the overall homeostasis
and human function. As explored later
in the article, there are currently limited
therapy options for these conditions, and
most of them are not curative. To date,
burosumab (Crysvita) is the only FDAapproved treatment indicated for both
XLH and TIO with a positive clinical
outcome in patient populations.

Epidemiology

XLH is a rare genetic disorder that affects
approximately 1 in 20,000 newborns.3,4 It

Pharmacy Times Continuing Education™ is accredited by the Accreditation Council
for Pharmacy Education (ACPE) as a provider of continuing pharmacy education.
This activity is approved for 2.0 contact hours (0.2 CEU) under the ACPE universal
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Disease Markers

FIGURE 1. METABOLISM OF VITAMIN D18
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Figure 1: Vitamin D metabolism. DBP: vitamin D-binding protein; PTH: parathyroid hormone; FGF23: fibroblast growth factor 23.
DBP, vitamin D-binding protein; FGF23, fibroblast growth factor 23; PTH, parathyroid hormone.
Republished from Obi Y, Hamano T, Isaka Y. Prevalence and prognostic implications of vitamin D deficiency in chronic kidney disease. Dis Markers.
2015;2015:868961, under the Creative Commons Attribution License.

25-hydroxylase CYP2R1 of the liver in a relatively unregulated
manner, it forms stable 25(OH)D-DBP complex which has
a long
half-life
480 hours
(Figure 1, Table
1).
is often referred
to circulating
as a family
of of
similar
diagnoses,
which
This complex is excreted into urine and reabsorbed via
include vitamin D-deficient rickets, hypophosphatemic
megalin at renal proximal tubule cells and then converted
vitamin D-resistant
rickets,
dominant
hypophosto the active
formautosomal
of vitamin D,
1,25-hydroxyvitamin
D
1𝛼𝛼-hydroxylase
CYP27B1.
Compared
to
(1,25(OH)
2 D), byoncogenic
phatemic rickets
(HPR),
rickets,
and
Fanconi
25(OH)D, 1,25(OH)2 D has a shorter half-life because of its
syndrome.5 XLH
synonymous
to1𝛼𝛼-hydroxylase
familial X-linked
hypolowerisaffinity
for DBP, and
is also regulated
phosphatemic byvitamin
D-refractory
rickets, owing
its
various factors
including parathyroid
hormone to
(PTH)
growth
factor-23
(FGF23).
Accordingly,
serum
genetic originand
of fibroblast
pathology.
XLH
is most
often
diagnosed
in
total 25(OH)D concentration, rather than the 1,25(OH)2 D
children aged concentration,
between 6 months
and
2
years
when
they
begin
is considered as an indicator of vitamin D
sufficiency.
to grow and are
checked by pediatricians during well visits,
Conventionally, 25(OH)D
but the diagnosis
is often delayed.6 has been considered merely a
precursor before activation; however, serum total 25(OH)D
TIO is also aconcentration
rare condition
just an
estimated
500 cases
is alsowith
suggested
to have
clinical significance.
7
First, 25(OH)D
has adue
binding
weak, for
reported worldwide
; however,
to acapacity,
lack ofalbeit
populationvitamin D receptors (VDR), and has hundred times higher
based epidemiologic
studies,
the
exact
prevalence
or
incidence
blood concentration than 1,25(OH)2 D (Table 1). Additionally,
variousand
extrarenal
cells express
megalin than
and cubilin
as well
rates are unknown
more likely
are higher
the current
as underreporting
1𝛼𝛼-hydroxylase [8, and
9]. Thus,
25(OH)D is7-9taken
up into
estimate due to
misdiagnosis.
Based
on
these cells via megalin and cubilin and exerts autocrine or
the published paracrine
literature,
most
of
which
are
case
reports,
the
effects after being locally converted into the active
11]. Indeed,isa40
number
studieswith
have
1,25(OH)
2 D [10,
average age at form
the time
of TIO
diagnosis
to 45ofyears,

the age range of 9 to 61 years7,8,10; however, children as young
as 9 months and 3 years have been reported.7,8,11 TIO specific to
the head and neck region has been reported in about 170 patients
worldwide.12 There are no known risk factors associated with
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reported elevated PTH concentrations, low bone mineral
density, high bone turnover, and high prevalence of fracture
in population
with low
25(OH)D
concentrations
even
TIO is
the most common
acquired
sex
or ethnicity
to serum
date.7,13
if serum calcium and 1,25(OH)2 D concentrations were within
cause
of
fibroblast
growth
factor
23
(FGF23)-mediated
hypothe normal range [12, 13].
It should be noted
here that
extrarenal
phosphatemia,
and there
have
been no1𝛼𝛼-hydroxylase
reports of multiple cases
is regulated in different ways from
of
TIO within a single family.12 that in renal tubular
cells. For example, contrary to its effect in renal proximal
tubular cells, FGF23 increases 1𝛼𝛼-hydroxylase expression in
parathyroid cells [14]. Also, PTH and calcium do not affect the
STA R * and activity of 1𝛼𝛼-hydroxylase in osteoblasts while
expression
interleukin-1𝛽𝛽,
a NF-𝜅𝜅B
activator,the
increases
its expression
Compare
and contrast
difference
in the pathology
[15]. between XLH and TIO. How are they similar and how are
they different?

3. Vitamin D Status in CKD

*S = Stop; T = Think; A = Assess; R = Review

FGF23 secretion from bone cells is enhanced at a relatively
early stage of CKD to compensate for the phosphorus retention associated with a decrease in the number of nephrons.
It inhibits the renal expression of 1𝛼𝛼-hydroxylase resulting
Pathophysiology
in the decrease in serum 1,25(OH)2 D concentrations, folTo
understand
the hyperparathyroidism.
pathophysiology related
to XLH and TIO, it
lowed
by secondary
Several studies
FGF23 concentrations
actually increasemaintained by
isdemonstrated
important that
to review
the delicate homeostasis
before PTH concentrations [16, 17]. Meanwhile, serum total
calcium,
phosphorus,didand
D instage
the5 CKD,
body. Phosphorus
25(OH)D concentrations
not vitamin
decrease until
D deficiency
was highly
prevalent
all.
iswhile
an vitamin
important
electrolyte
that
servesover
critical
functions in

the body, and its level can be maintained by consuming a
typical diet comprising dairy products, vegetables, and meat.
Inorganic phosphate (Pi) is involved in critical intracellular
functions, such as regeneration of adenosine triphosphate. In
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the extracellular setting, it is involved in metabolic regulation and balancing of vitamin D, serum calcium, and levels of
the hormones calcitonin, cortisol, and parathyroid hormone
(PTH). 14,15 Normal serum phosphorus levels vary according
to age; however, hypophosphatemia is defined as serum
phosphorus concentrations less than 4 mg/dL in children
younger than 12 years and less than 2.5 mg/dL for adults. 14
Hypophosphatemia can present as acute or chronic, but typically, it does not present with any symptoms until the levels
become close to 1 mg/dL in adults.16,17
FIGURE 1 18 shows the interplay of the serum phosphorus levels
being affected by the liver, kidney, intestine, and bone. As
phosphorus and phosphate are renally excreted, about 85% to
90% is reabsorbed in the proximal renal tubule. This reabsorption can be inhibited by PTH and the active form of vitamin D
(1,25-dihydroxyvitamin D [1,25(OH)2D]; calcitriol) and other
hormones.14,19 Although XLH and TIO have different underlying
causes, their pathophysiology is similarly driven by FGF23.
FGF23 acts at the proximal renal tubule to reduce expression
of the sodium phosphate cotransporters NaPi2a and NaPi2c,
causing decreased tubular reabsorption of phosphate (TRP).20
Additionally, FGF23 inhibits expression of 25-hydroxyvitamin
D3 1α-hydroxylase in the proximal tubules, leading to insufficient levels of 1,25(OH)2D and reduced intestinal phosphate
and calcium absorption.20,21 Rickets, which is a common disease
worldwide, occurs due to insufficient amounts of either vitamin
D or phosphorus to support the mineralization of bone, as
shown in FIGURE 2.22
In XLH, mutations on the gene that codes for PHEX result in
overproduction of FGF23 by the osteocyte/osteoblast. Because
FGF23 regulates circulating phosphate levels by reducing renal
TRP and inhibiting renal vitamin D production, unregulated
levels of FGF23 result in excess phosphate excretion from the
kidney as well as decreased synthesis of 1,25(OH)2D3, which
reduces active phosphate absorption in the gastrointestinal
(GI) tract.20 Subsequently, this cascade leads to hypophosphatemia, rickets, osteomalacia, and, frequently, secondary
hyperparathyroidism. In TIO, small endocrine tumors overproduce FGF23, which acts at the proximal renal tubule to inhibit
phosphate reabsorption and 1α-hydroxylation of 1,25(OH)2D.
Subsequently, this inhibition leads to hypophosphatemia
and osteomalacia.7-9
STAR
What are similar signs and symptoms in clinical
presentation and diagnosis between XLH and TIO? How
are they differentiated in diagnosis?

FIGURE 2. CHANGES IN BONE STRUCTURE SEEN IN PATIENTS
WITH RICKETS OR OSTEOMALACIA22

Clinical Presentation

Generally, people do not exhibit acute symptoms of XLH
or TIO; however, individuals living with chronic sequelae
of XLH and TIO experience profound disability and healthrelated issues. Clinical presentation for those with XLH
includes chronic fractures, musculoskeletal abnormalities,
bone pain and weakness, dental issues and abnormal tooth
development, hyperparathyroidism, and renal disease.14
Due to its genetic and chronic nature, patients with XLH may
experience a wide range of symptoms based on the severity of
the condition. These symptoms may not always be specific to
hypophosphatemia as the name implies. Typically, XLH results
in rickets, osteomalacia, and growth retardation, especially for
children. In many cases, symptoms become apparent within the
first 18 months of life when a child begins to bear weight on
the legs.4,23-25 The growth rate is slow in the first year of life,
and patients either do not begin walking or walk later than the
normal children. The most prominent clinical feature of XLH
is bowing deformities of the legs (FIGURE 326), medial tibial
torsion (widened legs arching out on the knees), and short stature
demonstrating structural deformity. When walking, the patient’s
gait is unstable and they experience joint or muscle pain and
show weakness or fatigue. Some patients may also present with
pain flaring of wrists or ribs at the diaphragm, fractures, skull
deformity, osteopenia, or scoliosis. Because of this early-stage
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domain . Since the identification of the PHEX gene, over 351
mutations have been described in patients with XLH; those
mutations include nonsense mutations, missense mutations,
splicing site mutations, insertions, and deletions in both coding
and noncoding regions of the gene7,9). All published mutations
have been catalogued in the PHEX mutation database (http://
data.mch.mcgill.ca/phexdb). Only 15 mutations of the PHEX
gene in Korean patients with hypophosphatemic rickets have
been reported so far3,6,10). Here, we report a sporadic case of
hypophosphatemic rickets for which genetic analysis has
revealed a novel mutation in PHEX, and we present a review of
the literature.

extractions, were shown in the patient. Her vision and hearing
were normal. Laboratory analyses of serum revealed the
following values (normal range): inorganic phosphate, 2.5 mg/
dL (3.8–6.5 mg/dL); calcium, 9.4 mg/dL (8.8–10.8 mg/dL);
intact-PTH, 46.53 pg/mL (9–65 pg/mL); alkaline phosphatase,
1,634 IU/L (129–291 IU/L); 25-hydroxyvitamin D3, 27.30 ng/
mL (9.7–52.8 ng/mL); and 1,25-dihydroxyvitamin D3, 38.0 pg/
mL (19.6–54.3 pg/mL). Radiologic findings showed widening
of the proximal tibial metaphysis with medial bowing (Fig. 1).
A low serum phosphorus level in combination with elevated
serum alkaline phosphatase activity and normal serum calcium
is suggestive of hypophosphatemic rickets and molecular
analysis was done. Informed consent was obtained and genomic
DNA was extracted from the peripheral blood leukocytes using
Case report
a QuickGene Blood kit (Fujifilm, Tokyo, Japan). PHEX gene
analysis revealed a splicing mutation, c.934-1G＞T (IVS8-1G＞
The proband was a 2-year-9-month-old Korean female who
T),
which was a novel mutation (Fig. 2). However, the proband’s
was referred to our pediatric endocrinology clinic for bilateral
mother had no PHEX gene mutation. All members of the
bowleg. She had been born at term to a 30-year-old woman
proband’
s family were healthy.
whose pregnancy was uneventful. The proband’s birth weight
She was
treated with calcitriol 0.5 μg/day
and elemental
FIGURE
3.body
X-RAY
OF
OF
2-YEAR-9-MONTH
OLD
was 3,850 g and her
length wasIMAGE
49 cm. She was
bornLEGS
of a
phosphorus
2 g/day in four divided dosages. The alkaline
nonconsanguineous marriage at full term. On admission, her
GIRL
WITH SPORADIC HYPOPHOSPHATEMIC
RICKETS
WITH
PHEX
phosphatase levels were
nearly normalized
(492 IU/L)
within
height was 85.3 cm (3th–5th percentile) and her body weight
26
two years. At the 22-month follow-up, she was 4 years and
GENE
was 13.5 kgMUTATION
(50th–75th percentile). Physical examination

(A)

(B)

Fig. 1. (A) Initial radiological exam shows severe symmetric shortening and deformation of both legs. (B) At the 22-month follow-up, radiologic finding still shows
widening of the proximal tibial metaphysis with medial bowing.

(A) Initial radiological exam shows severe symmetric shortening and deformation of both legs.
www.e-apem.org
(B) At the 22-month follow-up, radiologic finding still shows widening
of the 37
proximal tibial metaphysis with medial bowing.
Figure republished from Cheon CK, et al. A novel de novo mutation within
PHEX gene in a young girl with hypophosphatemic rickets and review of literature. Ann Pediatr Endocrinol Metab. 2014;19(1):36-41, under the terms of the
Creative Commons Attribution Non-Commercial License.

presentation of bone-related symptoms, XLH is often misdiagnosed as rickets of vitamin D deficiency; however, supplemental
treatment with vitamin D does not cure the symptoms and may
cause other complications if not managed carefully.6,14
Because PHEX is also expressed in teeth, symptoms of XLH
include dental abscesses and pain as well as abnormal dental
development. In some cases, symptoms of XLH do not begin
to develop until adulthood, and these may include joint pain
and impaired mobility from enthesopathy (calcification of the
tendons, ligaments, and joint capsules), tooth abscesses, and
hearing loss.23,25 In adults, hearing impairment and arthritis are
common results of bone abnormalities.24,27,28 Some patients may
experience mild to severe sensorineural hearing loss, which
typically affects low- and high-frequency sounds. Some patients
may complain of tinnitus and vertigo associated with lowfrequency hearing loss.15,29
The symptoms of TIO are also nonspecific and typically
resemble those of chronic hypophosphatemia, including bone
pain, weakness, and fractures.8,30 These nonspecific symptoms
often lead to misdiagnosis with other skeletal, rheumatologic, or
neuropsychiatric conditions, and frequently delay early detection and diagnosis of TIO.31 This delayed diagnosis often causes
severe disability, including thoracic and spinal deformity, and
significantly decreased quality of life.8 Because TIO is not a
genetic disorder, patients do not have a family history of hypophosphatemia or bone disorders and have more acute and severe
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symptoms compared with other hypophosphatemic conditions,
such as XLH.20 Most patients experience chronic, progressive
muscle and bone pain, weakness, and fatigue with or without a
bone fracture, and it may take as long as 2.5 years from onset
of symptoms to TIO diagnosis.20 Because of renal phosphate
wasting coupled with inhibited calcitriol production, patients
develop poor bone mineralization and subsequent fractures.20
Patients’ height may decrease due to vertebral fractures, and
they may experience multiple fractures at the ribs, femur, and
pelvis, which are associated with a significant morbidity.32 Pediatric patients with TIO typically present with growth retardation,
gait disturbances, and rickets, and they are often misdiagnosed
as having XLH. In contrast with XLH, patients with TIO show
symptoms of weakness, pain, and fractures that are more acute
and severe with rapid progression to disability. Stress fractures
are a more prominent feature of TIO, whereas lower-extremity
deformity and short stature are symptoms of XLH.20

Diagnosis
The diagnosis of XLH is initially based on symptoms and
confirmed with hypophosphatemia and/or by identification
of a PHEX mutation. In XLH, the PHEX gene occurs in about
85% to 90% of patients.6 Because the mutation is dominant
(1 mutant gene is sufficient to produce the condition), it can
occur in both males and females. Girls born to a father with
XLH are certain to have XLH.4 XLH is sometimes diagnosed
before phenotypic expression in individuals who have family
members with the disease. XLH is a rare condition, leaving
its diagnosis and treatment to often be delayed, which has
an unfavorable effect on patient outcomes.33 It may not be
diagnosed or suspected until other causes of hypophosphatemia (eg, vitamin-dependent hypophosphatemia) are ruled
out. Specific factors measured for the diagnosis include a
slow growth rate and obvious bowing of the legs or other
skeletal abnormalities, low levels of phosphate and elevated
levels of FGF23 in the blood, lack of response of phosphate
levels to vitamin D treatment, and phosphate wasting in the
kidneys. To confirm the diagnosis by demonstrating renal
wasting of phosphate, a 2-hour fasting urine specimen with
a midpoint blood sample is used to calculate the percentage
of TRP and to determine the tubular threshold maximum for
phosphate (TmP).27 Genetic testing for XLH is available and
may confirm the diagnosis if a mutation is identified, but it is
not required for the diagnosis.24,25,27
TIO is often misdiagnosed due to its nonspecific clinical
presentation in other forms of rickets. Measuring serum phosphorus level is not a routine standard practice unless rickets is

www.pharmacytimes.org

suspected, and tumors can be small, slow growing, and usually
difficult to detect.20 Based on an analysis of 144 cases of TIO,
the most common differential diagnoses of TIO misdiagnosis
were intervertebral disc herniation, spondyloarthritis, and osteoporosis, and the average time to correct diagnosis of TIO was
2.9 years (±2.3 years) with a mean duration from onset of
symptoms to resection of tumor of 5.4 years (±4.2 years).31
Once laboratory finding confirms hypophosphatemia and renal
phosphate wasting, a detailed family history of HPR is obtained
to rule out XLH or other genetic causes.8,32 Locating and
resecting tumors is the next challenging step because they can
arise in bone or soft tissue in the entire body; thus, functional
imaging studies such as 18F-dotatate-PET-CT or ¹¹¹In-DTPAoctreotide-PET-CT are recommended first, followed by
anatomical imaging with computed tomography and magnetic
resonance imaging.32 Functional imaging is done to scan the
bone for radiographic detection of osteomalacia, including
generalized osteopenia and fractures.20,21 If imaging is not able
to locate tumors and further confirmation is necessary, selective venous sampling can be used to confirm FGF23 secretion
and locate tumors.7,32

Management

Therapeutic goals in patients with XLH vary by age at diagnosis and the overall severity of the condition. For most
patients diagnosed when children, effective therapies are
critical in attaining a relatively normal height in adulthood
and avoiding complications of the disease. In adults with
XLH, treatment is directed at reducing pain symptoms and
the extent of osteomalacia.6,27
Conventional Therapy
Currently, there is no published guideline on specifically
managing XLH or TIO. For the prevention of rickets and
osteomalacia, the Global Consensus Recommendations on
Prevention and Management of Nutritional Rickets recommends 400 International Units (IU)/day (10 μg) of vitamin
D for all infants from birth to 12 months of age, independent of their mode of feeding.34 For treatment of nutritional
rickets, the minimal recommended dose of vitamin D is 2000
IU/day (50 μg) for a minimum of 3 months.34 Oral calcium,
500 mg/day, either as dietary intake or supplement, should
be routinely used in conjunction with vitamin D in the treatment, regardless of age or weight. According to the American Society for Parenteral and Enteral Nutrition’s clinical
guidelines published in 2013, to prevent congenital vitamin
D deficiency in children, pregnant women should be screened

for vitamin D deficiency and given supplementation if deficient.34,35 Vitamin D supplementation is recommended for
healthy, breastfed infants and those with malnutrition and/or
rickets (weak evidence). Optimal dose, route, and duration of
supplementation were not specifically mentioned due to lack
of strong evidence.
For XLH, the initial treatment focuses on maintaining
adequate levels of phosphate and vitamin D, usually in early
childhood. Active vitamin D (calcitriol; 1,25(OH)2D) increases
calcium and phosphorus absorption and increases mineralization of the bone indirectly via increased calcium absorption in
intestinal lumen.33,36 It is important to treat patients with both
phosphate and vitamin D because treatment with phosphate
alone increases the risk for secondary hyperparathyroidism.27
Although treatment with phosphate and calcitriol meets some
of these objectives, it often leads to considerable adverse effects
(AEs) that often limit long-term adherence to the therapy. Due
to its rapid absorption in the small intestinal tract and renal
excretion, oral phosphate needs to be administered 3 to 4
times daily. Despite this frequent dosing, it is difficult to attain
stable serum phosphate concentration from the oral therapy.37
Typically, treatment is continued through adolescence in mild
cases or through adulthood in most cases. Though conventional
therapy can help manage bone pain, children with XLH can
still develop substantial lower limb deformity and often have
short stature.38 As these treatments do not address the underlying
cause of reduced phosphate reabsorption, their use is limited by
AEs such as hypercalcemia, elevated PTH, and nephrocalcinosis. However, maintenance treatment has been shown to slow
progression of bowing, promote growth, progressively correct
leg deformities, facilitate tooth mineralization, and reduce the
need for corrective surgery.4,15
Children With XLH
The goal of treatment is to diminish the severity of the bone
abnormalities (rickets and osteomalacia), improve growth
velocity (within 1 year) and physical activity, decrease bone
or joint pain (response expected within a few weeks), and
straighten the legs (3-4 years).15 The treatment focuses on
maintaining adequate levels of phosphate and vitamin D
through supplementation with oral phosphate administered 3
to 5 times daily and high-dose calcitriol.27
Oral Phosphate Salts and Vitamin D

Whereas the dose for phosphate supplementation varies
depending on the severity of the disease and developmental
stage of the patient, a typical dose for infants is 55 to 70
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mg/kg/day divided in 3 to 5 doses, with a typical starting
dose of elemental phosphorus of 40 mg/kg/day. A nighttime dose in addition to the daytime dose is recommended
to achieve satisfactory results. The dose can be increased if
there is no improvement in the growth within the first year
of therapy, considering the age, weight, and clinical presentation. For adolescents in puberty, the dose is 35 to 50 mg/
kg/day divided in 3 doses per day.15,27 As an active form of
vitamin D, calcitriol is administered at 20 to 30 ng/kg/day
given in 2 to 3 divided doses to 50 to 70 ng/kg/day, up to a
maximum dose of 3 μg daily with the phosphate.15,27 Of note,
the use of calcitriol does not correct renal phosphate wasting
in patients with XLH.39
Growth Hormone

As adjunctive therapy, growth hormone (GH) has been used
to increase the growth rate in children. However, there is no
adequately controlled evidence to support its use to improve
adult height in a typical population with XLH. Reports of
the long-term outcomes of using GH have not been consistent and include cases of increased serum alkaline phosphatase (ALP) activity and worsening of leg deformities.27,38,40,41
Other limitations of GH are its cost and AEs.

synostosis secondary to HPR is suspected, the patient should
be referred to a craniofacial specialist for further evaluation.42
Adults With XLH
The goal of treatment should focus on resolving symptoms,
such as pain, decreasing the extent of osteomalacia, and
improving compromised function and mobility.27 Patients
who were diagnosed and treated when children often need
to continue treatment in adulthood. As in children, the firstline agents for XLH in adults are phosphate supplements and
calcitriol.27 Adherence to the therapy is a challenge because
the effects of XLH are not as prominent in adulthood as they
are in developmental stages, and patients may not recognize
the therapeutic benefits of treatment.15 Phosphate wasting in
XLH persists chronically in their lifetime; thus, patients can
still benefit from treatment. However, enthesopathy leading
to spinal cord compression and pain does not improve with
treatment. Treatment may be stopped after symptoms resolve
and restarted if symptoms recur. Because symptom resolution
is the therapeutic goal for adult patients, treatment should
be discontinued if symptoms do not improve within 1 year.27
Of note, asymptomatic patients may experience more harm
than benefit from continued therapy, and treatment should
be preferentially considered for patients with symptoms.15,27

Dental Care

Caring for teeth of patients with XLH remains a challenge
with dental and periodontal complications. Rigorous dental
hygiene is necessary, including brushing 2 to 3 times daily
and having regular dental hygienist visits. If necessary,
sealant application to the enamel of the teeth and periodic
dental procedures may be performed for dental abscesses that
may occur in children.15
Surgery

In children younger than 6 years, corrective surgeries are
not routinely performed because medical therapy typically manages bone deformities during this developmental
stage.27 However, for children whose diagnosis is delayed or
whose initial treatment is not successful, osteotomy can be
considered to align severely distorted legs. Surgical therapy
with the least invasive modality can be considered in children who have not yet completed their full growth velocity.
However, it is associated with potential for prematurely stopping growth. 15,25 Newer and less-invasive approaches include
epiphysiodesis, which induces corrective differential growth
of the growth plate.27 If the patient presents with increased
intracranial pressure, headache, or papilledema and cranio-
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Oral Phosphate Salts and Calcitriol

During the first week before phosphate therapy, calcitriol
is given at a dose of 0.5 to 0.75 μg/day in 2 divided doses
for patients with normal calcium levels and normal or
mildly elevated serum PTH.27 After 1 week of treatment
with calcitriol, daily elemental phosphorus 250 mg should
be started and titrated every 4 days to 750 mg to 1000 mg
of elemental phosphorus.27 No evidence-based recommendations exist for using phosphate and calcitriol in pregnant
women with XLH. Typically, if a woman with XLH is on
an active maintenance therapy at the time of conception, she
should continue the treatment through the pregnancy and be
monitored for hypercalciuria.25 In patients with hyperparathyroidism, particularly those with rising serum PTH and
ALP levels, cinacalcet, a calcium-sensing receptor agonist,
can be used to normalize the serum PTH level. The initial
dose is 30 mg at bedtime, with a maximum dose of 60 mg at
bedtime. However, some patients may experience refractory
hyperparathyroidism.27,43
Dental Care and Sensorineural Issues

As in children, adults with XLH are susceptible to recurrent
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dental diseases and abscesses, which can result in numerous
dental procedures and tooth extractions and lead to premature loss of permanent teeth. Thorough and consistent oral
hygiene with flossing and regular dental care, such as fluoride
treatments, is necessary to prevent dental issues. Currently,
no specific therapy has been demonstrated to prevent dental
complications.27 Patients may also experience hearing loss,
tinnitus, or vertigo. These conditions should be managed
with a referral to a specialist for hearing tests, hearing aids,
and vibrotactile devices.25
Surgery

Surgery may be required for some patients who continue to
experience persistent lower-limb bowing and torsions despite
medical treatment. In older children of post-pubertal age or
adults, surgical procedures may include joint replacement,
especially of the knee or hip. Some patients with degenerative joint disease and enthesopathy may require a total hip
and knee arthroplasty. Patients should begin phosphate and
calcitriol supplementation 3 to 6 months before the surgical
procedure and continue it for 6 to 9 months after.27
TIO
The goal of treatment is to improve the symptoms of osteomalacia, promote fracture healing, and decrease the number
of future surgeries.44 In contrast to genetic forms of FGF23mediated hypophosphatemia, the gold standard treatment for
TIO is resection of the tumor with a wide margin to ensure
complete removal.32 Surgical removal of the phosphaturic
mesenchymal tumor is almost always curative and leads to
rapid improvement of symptoms with the return of normal
serum phosphate level within 5 days from the surgery, with
a range of 2 to 10 days.32 In less than 5% of the cases, late
recurrence may occur due to metastasis, with the lungs
being a common site. Radiofrequency ablation is a potential
treatment option for patients who are not willing or qualified to undergo surgeries, or it may be added as an adjuvant
therapy when the margins of tumors cannot be guaranteed
to avoid recurrence.13,32 Case reports of successful treatment
with ablative therapy have been reported; it is less invasive
compared with surgery and renders fewer AEs compared
with medical therapy.13
If the tumor cannot be located or if complete resection is not
feasible, medical therapy with phosphate plus calcitriol supplementation is provided. The goals of treatment are to increase
serum phosphate levels, improve symptoms, and normalize
the serum ALP levels.13 The treatment regimen consists of oral

phosphate supplementation (15-60 mg/kg/day of elemental
phosphate divided into 4-6 doses) in combination with calcitriol,
with a typical starting dose of 1.5 μg/day for adults.32 A variety
of phosphorus supplements are available to manage GI AEs of
treatment. Initially, relatively high doses of active vitamin D may
be required to maintain PTH in the normal range and to avoid
secondary hyperparathyroidism. Lower amounts of calcitriol are
needed as treatment progresses and bone healing occurs.32 Overtreatment with active vitamin D can lead to hypercalciuria and
may require 24-hour urinary calcium collections to evaluate the
degree of calciuria and prevent nephrocalcinosis and nephrolithiasis.13,32 Secondary hyperparathyroidism may also develop as
a consequence of phosphate supplementation. Patients should
be monitored for serum calcium and phosphate, PTH, ALP,
renal function, and urinary calcium every 3 to 6 months.32
As in XLH, adjuvant therapy with cinacalcet has shown
some benefit in patients whose elevated FGF23 was unable to
normalize serum phosphate in the absence of PTH, as FGF23 is
PTH dependent.13,32 Cinacalcet decreases PTH levels, causing
decreased FGF23 action and resulting in increased TRP and
serum phosphate. This consequently decreases supplemental
phosphate and calcitriol requirements.13,32 However, hypercalciuria can develop and requires frequent monitoring of urinary
calcium and addition of thiazide diuretics in some cases.44
Octreotide, a somatostatin analog, has been suggested as a
therapeutic option; however, most evidence demonstrates a lack
of efficacy in TIO.13,32
STA R
What are some of the complications that arise from
supplemental therapy with oral phosphorus and calcitriol
for HPR such as XLH and TIO?

Complications of Medical Treatment
The major complications from long-term treatment with
phosphate and calcitriol supplementation include GI AEs and
the risk of metabolic and endocrine abnormalities, such as
hypercalcemia, hypercalciuria, nephrolithiasis, nephrocalcinosis, hyperparathyroidism, and possibly chronic kidney
disease.27,45 GI AEs, such as abdominal pain or diarrhea,
can be minimized with a careful titration to the tolerable
dosage, and most patients tolerate target doses.27 Hyperparathyroidism may occur at any time in the course of XLH,
primarily because of PTH stimulation from high doses of
phosphorus (>50 mg/kg/day). If secondary hyperparathyroidism persists for a long period of time, it can damage
normal parathyroid function and potentially result in tertiary
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hyperparathyroidism.46 Tertiary hyperparathyroidism is not
very common but is a significant health risk for intense
bone resorption, nephrocalcinosis, and renal insufficiency.
Contributory factors to the progression of tertiary hyperparathyroidism include early age of initial treatment, duration of
treatment, high doses of elemental phosphorus, and very high
PTH levels (≈400 pg/mL).45,46 Active vitamin D can increase
the risk for hypercalcemia, hypercalciuria (urinary calcium
concentration >4 mg/kg/day or calcium/creatinine ratio >0.7
in the first year of life or above 0.3 after 1 year), and nephrocalcinosis if calcitriol is used unopposed or if the patient’s
serum concentration is high.25,27,45,46 Nephrocalcinosis is diagnosed based on renal ultrasonography and is present in up to
80% of patients with XLH. As it can develop from an excessive calcitriol dose or from nonadherence with oral phosphate supplementation, careful surveillance of serum and
urine calcium is necessary to minimize nephrocalcinosis.45,46
The dose of calcitriol should be reduced when hypercalcemia
or hypercalciuria occurs. Alternatively, administration of
thiazide diuretics with or without amiloride can arrest the
progression of nephrocalcinosis.44,45
STAR
For which patient populations is burosumab an
appropriate treatment option?

Emerging Treatment

The only FDA-approved treatment for XLH and TIO to date
is burosumab. It is indicated for the treatment of XLH in
adult and pediatric patients aged 6 months and older and the
treatment of FGF23-related hypophosphatemia in TIO associated with phosphaturic mesenchymal tumors that cannot
be curatively resected or localized in adult and pediatric
patients 2 years and older.47 It was originally approved for
XLH in 2018 and received an additional approval for TIO
in 2020. Burosumab is a human recombinant immunoglobulin G1 monoclonal antibody that binds to and inhibits
the biological activity of FGF23, thereby restoring renal
phosphate reabsorption and increasing serum concentration
of 1,25(OH) 2D 3. It also works by inhibiting downstream
FGF23 signaling or competing with FGF23 receptors.15 At
the time of this writing, the ClinicalTrials.gov registry lists
19 active, completed, or future studies with burosumab in
the United States and abroad, including 13 focused on pediatric patients and 2 on the treatment of TIO.48 The British
Paediatric and Adolescent Bone Group published a guide-
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line specifically recommending burosumab for pediatric
patients who are either treatment naïve or who have used
conventional therapy.49
The clinical efficacy and safety of burosumab have been
demonstrated via 5 clinical trials, 2 in pediatric patients and
3 in adults. The TABLE28,50-57 describes the details of each trial,
including inclusion and exclusion criteria, patient characteristics, and efficacy and safety outcomes. The primary end
points for pediatric patients were mainly the changes in the
Thacher rickets severity score (RSS), serum Pi levels, radiologic changes, and height improvement; for adults, serum Pi
levels and pain associated with osteomalacia were studied.
All of the end points demonstrated improvement from the
baseline with either a 2-week or 4-week treatment with burosumab. Overall, burosumab was well tolerated, with the most
frequent AEs being injection-site reaction, vomiting, and headache for children and back pain, headache, and tooth infection
for adults.
While burosumab may be helpful for patients with XLH, it
should be used as a therapy for those who do not achieve an
adequate level of serum phosphate levels with oral phosphate
salts, calcium, and vitamin D supplementation. The exact place
in therapy for burosumab is still unclear; however, because it is
a more specific treatment for the underlying defect, burosumab
could emerge as a preferred agent as clinical experience accumulates for its use in pediatric and adult patients with XLH.
An important question to be addressed is whether early treatment can change the clinical course of this lifelong condition.
When considering burosumab for patients with XLH, it should
not be initiated in conjunction with oral phosphate and vitamin
D supplementation, if serum phosphorus is within or above the
normal range for age, or in patients with severe renal impairment or end-stage renal disease.
For children, the starting dose of burosumab is 0.8 mg/kg
rounded to the nearest 10 mg, administered subcutaneously
every 2 weeks. The minimum starting dose is 10 mg up to a
maximum dose of 90 mg. Doses may be titrated based on
periodic monitoring up to about 2 mg/kg or the maximum
dose to achieve normal serum phosphorus level. For adults,
the dose is 1 mg/kg rounded to the nearest 10 mg, administered subcutaneously every 4 weeks.47 About 25% of pediatric
patients experienced AEs including headache, injection-site
reaction, vomiting, pyrexia, or pain in extremity. About 5%
of adult patients reported back pain, headache, tooth infection, restless legs syndrome (RLS), decreased vitamin D
level, dizziness, constipation, muscle spasms, and increased
phosphorus levels.47
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TABLE. CLINICAL TRIALS INVESTIGATING THE EFFICACY AND SAFETY OF BUROSUMAB28,50-57

First author, year
of publication

Study Design

Participants, Inclusion/
Exclusion

Carpenter et al.
2014

•R
 andomized,

Imel et al. 2015

•O
 pen-label, phase • Inclusion: age ≥18

Not reported.

placebocontrolled,
open-label study
for patients
with XLH given
escalated doses
of burosumab
0.003-0.3 mg/kg
IV or 0.1-1 mg/kg
SC weekly for up
to 50 days
•P
 rimary outcome:
comparing IV and
SC for safety and
tolerability
•S
 econdary
outcomes
included PK/PD,
immunogenicity

1 and phase 2,
years, clinical diagnosis
sequential studies
of XLH, TmP/GFR <2.0
at 6 sites, given
mg/dL, CrCl ≥60 mL/
burosumab
min, serum Ca <10.8
injection SC every
mg/dL, and serum
28 days for 4
intact FGF23 >30 pg/
doses and over 1
mL
year (extension)
•E
 xclusion: pregnancy
thereafter
or lactation, major
•O
 utcomes:
surgery, or receipt
proportion of
of live vaccine or
patients attaining
monoclonal antibody
normal serum Pi;
products within
safety
3 months before
screening

Results (Patient
Demographics)

Results (Study
Outcomes)

•M
 ean age 38-48 years

•N
 o significant

•M
 ean age 41.9 years

•A
 ll post-dose Pi from

among the 4 groups (N
= 38); 15/38 were men,
36/38 were White
• IV group (n = 22):
TmP/GFR = 1.38 ± 0.54
mg/dL,
•P
 i = 1.7 ± 0.3 mg/dL,
•S
 Cr = 0.6 ± 0.1 mg/dL,
•C
 a = 9.1 ± 0.5 mg/dL,
• iPTH = 76 ± 29 mg/dL
•S
 C group (n = 16): TmP/
GFR = 1.59 ± 0.33 mg/dL,
•P
 i = 1.9 ± 0.5 mg/dL,
•S
 Cr = 0.7 ± 0.2 mg/dL,
•C
 a = 9.0 ± 0.3 mg/dL,
• iPTH = 76 ± 46 mg/dL

(range, 19-66); 26/28
received 4 doses and 19/28
received all 16 doses.
•B
 aseline values for the 22
participants entering the
extension were similar to
those for the entire cohort.
•M
 ean ± SD baseline serum
Pi and TmP/GFR were
below the normal range.
•M
 ean serum 1,25(OH)2D
was normal; median serum
FGF23 was elevated.

increase was found
in nephrocalcinosis,
hypercalciuria,
hypercalcemia, antiburosumab antibodies,
serum iPTH, or
creatinine.
•B
 urosumab significantly
increased TmP/GFR,
serum Pi, and 1,25(OH)2D
compared with placebo
(P <.01). Maximum
serum Pi occurred later
following SC dosing
(8-15 days) compared
with IV (0.5-4.0 days).
•C
 hanges from baseline
in TmP/GFR, serum Pi,
and serum 1,25(OH)2D
correlated with
serum burosumab
concentrations.

doses 2 to 16, including
troughs, were greater
than baseline (P <.05);
25%-42.9% of patients
maintained a normal Pi.
•T
 mP/GFR and peak
1,25(OH)2D3 greater than
baseline (P <.05)
•T
 ransient hypercalcemia
(Ca >10.5 mg/dL)
occurred in 2 patients;
hypercalciuria occurred
in 5 patients.
•A
 Es included
arthralgia, back pain,
nasopharyngitis,
extremity pain, sinusitis,
upper respiratory
infection, injection-site
reaction, RLS, diarrhea,
headache, dizziness.

1,25(OH)2D3, 1,25-dihydroxyvitamin D3; 6MWD, 6-minute walk test; ADE, adverse drug event; AE, adverse effect; ALP, serum alkaline phosphatase level; BPI, brief pain inventory; Ca, calcium; CrCl, creatinine clearance; CSHS, cutaneous skeletal hypophosphatemia syndrome; GFR, glomerular filtration rate; GH, growth hormone; iPTH, intact
serum parathyroid hormone; IV, intravenous; LLN, lower limit of normal; Pi, serum inorganic phosphorus; PP, per-protocol; PTH, parathyroid hormone; RGI-C, radiographic
global impression of change; RLS, restless legs syndrome; RSS, Thacher rickets severity score; SC, subcutaneous; TIO, tumor-induced osteomalacia; TmP, renal tubular
maximum reabsorption rate of phosphate; TRP, tubular reabsorption of phosphate; ULN, upper limit of normal; XLH, X-linked hypophosphatemia.
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TABLE. CLINICAL TRIALS INVESTIGATING THE EFFICACY AND SAFETY OF BUROSUMAB28,50-57 (continued)

Insogna et al.
•R
 andomized,
2018; Portale et al.
double-blind,
2019
placebocontrolled, phase
3 trial at 25
centers in the
United States,
France, United
Kingdom, Ireland,
Italy, Japan, and
South Korea,
given burosumab
or placebo SC
every 4 weeks
for 24 weeks,
maximum of 90
mg
•O
 utcomes:
number of
patients
achieving Pi
above LLN (2.5
mg/dL), pain

Carpenter et al.
2018

76

•R
 andomized,

open-label,
parallel-group,
phase 2 over
64 weeks, given
burosumab SC
every 2 or 4
weeks; doses
were adjusted to
Pi levels
•P
 rimary
outcomes:
changes in the
RSS, RGI-C
•S
 econdary
outcomes:
changes in
TmP, Pi levels,
ALP, height
change, physical
ability with the
6MWD, pain
and functional
disability, ADEs
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• Inclusion: age 18-65

•B
 aseline characteristics
years with XLH; serum
were similar between the 2
intact FGF23 (iFGF23)
groups (N = 134)
level >30 pg/mL; Pi
•M
 ean age 40 years (range,
<2.5 mg/dL; TmP/
19-66 years); 35% of
GFR of <2.5 mg/dL;
participants were men.
presence of skeletal
•M
 ost participants had
pain attributed to XLH/
severe pain (71.6%; BPI
osteomalacia
worst pain >6.0) and most
•K
 ey exclusion criteria:
were using analgesics
corrected serum
(67.9%), including opioids
Ca 10.8 mg/dL (2.7
(22.4%).
mmol/L), serum iPTH
•O
 ral phosphate and
≥2.5-fold ULN, and/
calcitriol treatment were
or use of medication
not allowed during the
to suppress iPTH
study.
within 60 days
before screening;
recent history (6
months) of traumatic
fracture or orthopedic
surgery. Participants
receiving therapies
affecting phosphorus
metabolism (eg, oral
phosphate, active
vitamin D metabolites,
or analogs) could
enroll only after a
washout period of at
least 2 weeks.

•S
 ignificantly more

• Inclusion: children

•M
 ean RSS total

aged 5-12 years with
XLH; active rickets at
growth plates, bowing
of the femur or tibia, or
both; fasting Pi of ≤2.8
mg/dL; standing height
<50th percentile
•E
 xclusion: use of
vitamin D analogs
within 14 days before
screening; use of
oral phosphate
supplements,
antacids, systemic
glucocorticoids, or
thiazide diuretics
within 7 days before
screening; use of
GH within 3 months
before screening;
nephrocalcinosis
grade ≥3 as
assessed by renal
ultrasonography;
hypocalcemia or
hypercalcemia; tertiary
hyperparathyroidism

•A
 ll 52 patients received 64

weeks of treatment every
2 weeks (0.1 mg/kg) or
every 4 weeks (0.2 kg/mg)
during a 16-week doseescalation and 48-week
treatment period.
•M
 ean age 8.5 years (SD 1.9
year); 46% were men, 88%
were White. Mean dose
of burosumab at week
40 was 0.98 mg/kg with
every-2-week dosing and
1.50 mg/kg with every-4week dosing.
•B
 aseline characteristics
were similar between the
2 groups; patients had
persistent rickets, bowing
of the femur or tibia, or
both, short stature; 96%
received previous therapy
for XLH for a mean of 6.9
years; 94% of patients had
active rickets at growth
plate sites.

patients from the
burosumab group
achieved Pi levels above
LLN (8% vs 94%) and a
higher rate of complete
fracture healing vs
placebo group at week
24.
•A
 greater percentage
of participants in the
burosumab group
than in the placebo
group (67.6% vs 6.1%)
maintained a mean
Pi above the LLN just
before the next dose.
•6
 /68 new fractures
or pseudofractures
appeared with
burosumab compared
with 8/66 patients in the
placebo group.
•N
 o significant difference
in pain and no serious
treatment-related AEs.

decreased at week 40
(P <.001) for both
groups) until week 64.
•M
 ean Pi increased after
the first dose in both
groups, and stable Pi
levels were maintained
through week 64. Renal
TRP increased from
baseline in both groups,
with an overall mean
increase of 0.98 mg/dL.
•T
 he mean standingheight Z-score increased
in both groups.
•A
 ll AEs reported were
mild or moderate in
severity, except a tooth
abscess (n = 1) and
a rash (n = 1); 65%
(2-week dosing) and
50% (4-week dosing)
had an injection-site
reaction; other reactions
included headache (n
= 26), cough (n = 23),
nasopharyngitis (n = 21),
and pain in arm or leg
(n = 21).
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TABLE. CLINICAL TRIALS INVESTIGATING THE EFFICACY AND SAFETY OF BUROSUMAB28,50-57 (continued)

Whyte et al. 2019

•C
 hildren with

•K
 ey inclusion criteria:

• 1 3 patients received ≥40

• Increased mean (SD) Pi

•R
 andomized,

• Inclusion: fasting

•3
 2 (18 girls, 14 boys) with

•A
 t week 40, patients

XLH aged
between 1 and 4
years, open-label,
single-group,
given burosumab
0.8 mg/kg
injection SC every
2 weeks for 160
weeks
•O
 utcomes:
change in Pi
from baseline to
week 40; RSS;
RGI-C; number of
children with AEs

Imel et al. 2019

active-controlled,
open-label,
phase 3 trial at
16 clinical sites
globally, children
aged 1-12 years
with XLH, given
burosumab 0.8
mg/kg every
2 weeks or
conventional
therapy for 64
weeks
•O
 utcome: change
in rickets severity
at week 40 and
at week 64,
using RGI-C, RSS,
changes in length
and height,
growth velocity,
Pi, TmP/GFR,
6MWD, ADEs

age 1-4 years at the
time of informed
consent; fasting
serum phosphorus
concentration of <0.97
mmol/L (3.0 mg/dL);
serum creatinine 8.835.4 μmol/L (0.1-0.4
mg/dL); radiographic
evidence of rickets
(≥5 participants
were required to
have an RSS ≥1.5 at
the knee); confirmed
PHEX mutation or a
variant of unknown
significance in the
patient or direct
relative also affected
with XLH
•E
 xclusion: presence of
nephrocalcinosis grade
4; planned orthopedic
surgery; hypocalcemia
or hypercalcemia

Pi <0.97 mmol/L
(<3.0 mg/dL); PHEX
mutation or family
history of X-dominant
mutation; a total RSS =
2.0; and conventional
therapy for 6 or 12
consecutive months
for children younger
or older than 3 years,
respectively
•E
 xclusion: Tanner
stage ≥4; height
>50th percentile for
age and sex, use of
GH within 12 months;
iPTH >19 pmol/L
(180 pg/mL); hypoor hypercalcemia;
nephrocalcinosis of
grade 4; planned
orthopedic surgery

weeks of treatment; mean
age, 2.9 years; 69% were
men.
•A
 ll patients had
radiographic evidence of
rickets at baseline and had
received oral phosphate
and active vitamin D
analogs for a mean (SD)
duration of 16 (14) months.

conventional therapy
(mean age, 6.3 years) and
29 burosumab group (16
girls, 13 boys; mean age,
5.8 years)

levels from 2.5 (0.28)
mg/dL at baseline to 3.5
(0.49) mg/dL at week
40; baseline mean (SD)
total RSS was 2.9 (1.37)
in 13 patients. Mean total
RSS decreased from 2.9
to 1.2 at 40 weeks.
•A
 ll 13 patients achieved
RGI-C global score ≥+2.0
• 1 4 AEs considered
possibly, probably,
or definitely related
to burosumab
treatment occurred in
5 patients: arthralgia (1
event), elevated PTH
concentration (1 event),
bone pain (1 event),
contusion (1 event),
injection-site erythema
(3 events), injectionsite pruritus (1 event),
injection-site reaction (1
event), nausea (1 event),
and pain in an extremity
(4 events).
in the burosumab
group had significantly
greater improvement
in RGI-C global score
than did patients in the
conventional therapy
group (P <.0001).
•T
 reatment-emergent
AEs considered possibly,
probably, or definitely
related to treatment by
the investigator occurred
more frequently with
burosumab (17/29
[59%] patients in the
burosumab group versus
7/32 [22%] patients in
the conventional therapy
group); 3 serious AEs
occurred in each group,
all considered unrelated
to treatment and
resolved.

1,25(OH)2D3, 1,25-dihydroxyvitamin D3; 6MWD, 6-minute walk test; ADE, adverse drug event; AE, adverse effect; ALP, serum alkaline phosphatase level; BPI, brief pain inventory; Ca, calcium; CrCl, creatinine clearance; CSHS, cutaneous skeletal hypophosphatemia syndrome; GFR, glomerular filtration rate; GH, growth hormone; iPTH, intact
serum parathyroid hormone; IV, intravenous; LLN, lower limit of normal; Pi, serum inorganic phosphorus; PP, per-protocol; PTH, parathyroid hormone; RGI-C, radiographic
global impression of change; RLS, restless legs syndrome; RSS, Thacher rickets severity score; SC, subcutaneous; TIO, tumor-induced osteomalacia; TmP, renal tubular
maximum reabsorption rate of phosphate; TRP, tubular reabsorption of phosphate; ULN, upper limit of normal; XLH, X-linked hypophosphatemia.
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TABLE. CLINICAL TRIALS INVESTIGATING THE EFFICACY AND SAFETY OF BUROSUMAB28,50-57 (continued)

Jan de Beur, et al.
2020

•O
 pen-label, phase • Inclusion: fasting Pi

• 1 7 with 14 TIO and 1 CSHS

• Increased mean (SD) Pi

Imanishi et al.
2021

• Interim analysis

• 1 3 adults from Japan

•M
 ean burosumab dose

2, single group
and TmP/GFR <0.81
for patients with
mmol/L, intact FGF23
TIO or CSHS
≥100 pg/mL, corrected
in 6 US sites,
serum Ca <10.8 mg/dL
given burosumab • E
 xclusion: use of
0.3-2.0 mg/kg
vitamin D or oral
injection SC every
phosphate salts
4 weeks up to
within 2 weeks of
144 weeks
screening, medication
•O
 utcomes:
suppressing iPTH
percentage of
within 2 months before
patients with Pi
screening, malignancy
>0.81 mmol/L
at week 24
and change in
osteomalacia at
48 weeks

of an ongoing,
open-label,
single-arm,
multicenter study
for TIO at week
112
•O
 utcome: Pi
level, percentage
of patients who
achieved mean
peak and trough
Pi values > LLN
(0.81 mmol/L),
percentage of
patients within
the normal Pi
range for every
24 weeks, other
efficacy markers

• Inclusion: age ≥18

years; TIO with
unidentified or
unresectable tumor;
Pi <2.5 mg/dL, serum
FGF23 level ≥100 pg/
mL, TmP/GFR <2.5
mg/dL; no evidence
of renal failure related
to nephrocalcinosis;
corrected serum Ca
<10.8 mg/dL
•E
 xclusion: use of TIO
treatment within 14
days before screening;
cinacalcet within
60 days, pregnancy,
lactation

patients; 2 excluded
due to having XLH and
1 discontinued after 20
weeks; mean age, 56.9
years (SD 10.3); 57% men,
86% White.
•4
 3% (6/14) patients had
tumor located at baseline.

and South Korea; mean
age 60.5 (SD 10.8) years;
7 patients had tumor
identified at baseline, mean
Pi = 1.62 mg/dL with a
mean duration of TIO = 10
years (SD 5); 4 had bone
biopsy

levels and maintained
from week 22 to week
144. Osteomalacia
improved at week
48 at all measures,
mineralization lag time
decreased; fractures
33% fully healed and 13%
partially healed at week
144.
•2
 patients discontinued
for AE of neoplasm
and failure for dosing
criteria; 16 serious AEs
in 7 patients and 1
death but unrelated to
treatment; 9 patients
had 16 treatment-related
AEs of mild to moderate
severity.
after 112 weeks was 1.0
mg/kg.
•M
 ean Pi increased and
remained above LLN
from week 14 to week
112.
•P
 atients walked further
with decreased pain.
•2
 patients discontinued
due to disease
progression and
withdrawal.
•N
 o serious AEs or
treatment-related serious
AEs.

1,25(OH)2D3, 1,25-dihydroxyvitamin D3; 6MWD, 6-minute walk test; ADE, adverse drug event; AE, adverse effect; ALP, serum alkaline phosphatase level; BPI, brief pain inventory; Ca, calcium; CrCl, creatinine clearance; CSHS, cutaneous skeletal hypophosphatemia syndrome; GFR, glomerular filtration rate; GH, growth hormone; iPTH, intact
serum parathyroid hormone; IV, intravenous; LLN, lower limit of normal; Pi, serum inorganic phosphorus; PP, per-protocol; PTH, parathyroid hormone; RGI-C, radiographic
global impression of change; RLS, restless legs syndrome; RSS, Thacher rickets severity score; SC, subcutaneous; TIO, tumor-induced osteomalacia; TmP, renal tubular
maximum reabsorption rate of phosphate; TRP, tubular reabsorption of phosphate; ULN, upper limit of normal; XLH, X-linked hypophosphatemia.

Burosumab: Evidence to Date
Children With XLH
Two phase 2 clinical trials investigated the efficacy and
safety of burosumab in pediatric patients. The first study
was a randomized, open-label, dose-defining phase 2 trial
in which 52 prepubescent patients aged 5 to 12 years with
XLH received either burosumab or placebo subcutaneously
every 2 or 4 weeks up to a maximum dose of 2 mg/kg for
at least 64 weeks. 28 The mean serum phosphorus level and
mean TRP/glomerular filtration rate (GFR) significantly
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increased at week 40 and week 64, and the mean serum ALP
significantly decreased at week 64. Radiographic evaluation
revealed significant improvements in mean RSS and radiographic global impression of change (RGI-C). AEs included
injection-site reaction, headache, cough, nasopharyngitis,
and pain in an arm or leg. One patient was hospitalized for
fever and myalgia, which were moderate in severity and
possibly related to burosumab; 1 patient had severe rash,
and 1 patient had a tooth abscess. The second study was an
open-label, 64-week trial of 13 children aged 1 to 4 years.47,54
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All of the children received burosumab at a dose of 0.8 mg/
kg every 2 weeks titrated up to 1.2 mg/kg based on serum
phosphorus measurements for at least 40 weeks of therapy.
The mean serum phosphorus level significantly increased at
week 40, and the mean serum ALP concentration decreased
by 36% at week 40. Radiographic evaluation revealed significant improvements in mean RSS and mean RGI-C. All 13
patients achieved an RGI-C score of +2.0 or more. AEs of
pyrexia and vomiting occurred in more than 3 participants
in this small trial.
Adults With XLH
A dose-escalation, dose-extension, open-label study of 28
adult patients with XLH was conducted with increasing
doses of burosumab every 4 weeks for a total of 4 doses and
maintenance, phosphate-titrated doses given once monthly
for 12 months. 51 From a total of 28 patients with a mean
age of 41.9 years (range, 19-66 years), 26 received 4 doses
and 19 received all 16 doses over the study. During dose
escalation, TRP/GFR, serum phosphorus, and 1,25(OH)2D 3
levels increased, peaking at 7 days for TRP/GFR and serum
phosphorus and at 3 to 7 days for 1,25(OH)2D 3. During
the 12-month extension, peak serum phosphorus was in
the normal range for 57.9% to 85.0% of participants, and
25% to 42.9% maintained trough serum phosphorus levels
within the normal range. Mean serum and urinary calcium
remained within normal limits. Transient hypercalcemia
(calcium >10.5 mg/dL) occurred in 2 patients, and hypercalciuria occurred in 5 patients. The urinary phosphate level
varied widely among the patients. AEs included arthralgia,
nasopharyngitis, back pain, extremity pain, sinusitis, upper
respiratory infection, dizziness, injection-site reaction,
and RLS. 51
In a randomized, double-blind, placebo-controlled study of
134 adults with XLH, patients received burosumab 1 mg/kg
subcutaneously every 4 weeks for 24 weeks.47,52 All patients had
skeletal pain associated with XLH/osteomalacia at baseline; the
mean age of patients was 40 years (range, 19-66 years), and
35% of participants were men. Compared with the placebo
group, significantly more patients from the burosumab group
achieved serum phosphorus levels above the lower limit of
normal (8% vs 94%). The mean TRP/GFR improved significantly in the burosumab group compared with placebo at week
24. Radiographic evaluation and active fracture/pseudofracture
sites demonstrated a higher rate of complete healing versus
placebo group at week 24. Although burosumab therapy was
associated with a significant improvement in stiffness compared

with placebo at 24 weeks, there was no significant difference in
pain between the 2 groups.
Adults With TIO
In an open-label, phase 2, single group study for patients
with TIO in 6 US sites, patients were given burosumab
0.3 to 2.0 mg/kg injections subcutaneously every 4 weeks up
to 144 weeks.56 The end point was the proportion of patients
with serum phosphate levels higher than 0.81 mmol/L at
week 24 and change in osteomalacia signs and symptoms at
48 weeks. Of 14 patients who were treated with burosumab
for 20 weeks, the mean serum phosphate level increased and
was maintained from week 22 to week 144. Osteomalacia
improved at week 48 at all measures, mineralization lag time
decreased, and 33% of the fractures fully healed, with 13%
partially healed at week 144. Two patients discontinued due
to neoplasm and failure for dosing criteria. Though 16 serious
AEs happened in 7 patients and 1 death occurred, they were
unrelated to treatment; 9 patients had 16 treatment-related
AEs of mild to moderate severity.

The Pharmacist’s Role in XLH and TIO
Management

Rare diseases such as XLH and TIO should be managed
by multidisciplinary teams with the necessary expertise to
ensure optimal patient care. Pharmacists can play an important role in improving the treatment outcomes for patients
with XLH and TIO by enhancing their knowledge of different
treatment options, including dosing, mechanisms of action,
and efficacy and safety profiles. Treatments that require dose
adjustments based on monitoring and outcomes require a
pharmacist’s expertise to optimize care. For example, pharmacists should be aware that burosumab is contraindicated
in patients with severe renal impairment and when serum
phosphorus is within or above the normal range for age.47
Empowering patients through education is important for
XLH and TIO management because these are rare diseases
for which there are not many treatment options. Pharmacists should have careful discussions about benefit versus
risks with patients. Communicating the efficacy and safety
of existing options is crucial to achieving successful treatment. Unlike the oral supplementation of phosphorus and
calcitriol, burosumab is administered subcutaneously; pharmacists can educate patients about rotating injection sites,
techniques for using the syringe and vials, managing AEs
such as RLS and injection-site reactions, and self-monitoring
symptoms of XLH or TIO.
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ADDITIONAL RESOURCES

National Center for Advancing Translational
Sciences, National Institutes of Health

rarediseases.info.nih.gov/diseases/12943/x-linked-hypophosphatemia

Yale Center for X-Linked Hypophosphatemia:
International Patient Registry

medicine.yale.edu/pediatrics/ycxlh/registry

National Organization for Rare Disorders (NORD)

rarediseases.org

The XLH Network, Inc

xlhnetwork.org

ClinicalTrials.gov

clinicaltrials.gov/ct2/results?recrs=&cond=X-linked+Hypophosphatemi
a&term=&cntry=&state=&city=&dist=

rarediseases.info.nih.gov/diseases/9652/tumor-induced-osteomalacia

clinicaltrials.gov/ct2/results?recrs=&cond=Tumor-Induced+Osteomalac
ia&term=&cntry=&state=&city=&dist=
National Library of Medicine - Genetic Testing
Registry for XLH

ncbi.nlm.nih.gov/gtr/conditions/C0733682/?_
ga=2.19834232.1520583705.1613871650-127729394.1613871650

Rare Disease Day

rarediseaseday.org

Pharmacists can also provide medication counseling and
offer sustained support to patients and their caregivers to help
improve treatment adherence. Those on standard therapies need
assistance with organizing multiple daily doses and maintaining
a positive attitude about the disease and its characteristic aches
and pains. Patients with rare diseases often encounter health and
financial barriers in the availability of diagnostic tests, treatment options, coverage for existing care, and access to educational resources for their own disease comprehension. During
counseling, pharmacists can provide patients and caregivers
information about patient service programs established by the
manufacturer as well as patient assistance programs for insurance information and for determining eligibility for financial
assistance. The manufacturer offers patient support services
through its UltraCare program to help patients understand insurance coverage, determine eligibility for financial support, and
offer access to their resources.58

Conclusion

XLH and TIO are rare disorders of HPR. While XLH is a
genetically inherited condition of PHEX gene mutation,
TIO is an oncogenic osteomalacia. Both conditions exhibit
symptoms due to overproduction of FGF23, which causes
hypophosphatemia. Patients with XLH and TIO experience profound symptoms, such as pain when walking and
standing, fatigue, mobility impairment, and muscle weakness, that often go undiagnosed or misdiagnosed for years.
Whereas XLH is a chronic condition that affects children’s
growth and skeletal formation in the early years, TIO mostly
affects adults and manifests more acutely than XLH. Dental,
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spinal, and skeletal damages as well as impact on the quality
of life persist chronically without treatments. The firstline medical therapy for both conditions is lifelong therapy
of oral phosphorus and active vitamin D supplementation;
however, careful dosing and monitoring are warranted due
to AEs such as GI upset and hyperparathyroidism. Surgical
resection of tumors is a curative approach for TIO, although
it is difficult to locate and resect all the small lesions. Burosumab, a monoclonal antibody targeting FGF23, is approved
to treat both XLH and TIO and has a demonstrated efficacy
and safety profile in children and adults. As medication
experts, pharmacists are optimally positioned to provide
counseling and important information regarding dosing,
administration, and access to therapies to patients with
XLH and TIO.
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POSTTEST QUESTIONS
Please use the following patient case to answer questions
1-5.
RG is a 2-year-old girl weighing 22 lb whose mother is
bringing her in for her 24-month immunizations. RG was
born full-term and has no medical issues; however, she has
not begun walking and does not want to try. When her
mother pulls her up to stand, she can barely stand for more
than a few seconds and complains of pain in her legs. Her
mother is worried as she herself has lived with bowed legs
and back pain for her entire life. RG’s diet is normal for her
age with solid foods, and her vaccinations are up-to-date.
Her vision, hearing, speech, and cognition are all within her
normal developmental age. However, her height, weight,
and head circumference are at the 5th, 20th, and 35th
percentiles, respectively. Laboratory study revealed serum
calcium within normal limits, serum phosphorus 2.2 mg/dL
(reference range, 3.5-6.5 mg/dL), elevated serum alkaline
phosphatase (ALP), and decreased tubular reabsorption
of phosphate corrected for glomerular filtration rate (TRP/
GFR) of 2.0 mg/dL (reference range,
3.0-6.5 mg/dL).
1. Based on this case, which of the following is the most
appropriate diagnosis and diagnostic test for RG’s
condition?
A. Tumor-induced osteomalacia (TIO); genetic testing
B. TIO; functional imaging of the body
C. X-linked hypophosphatemia (XLH); x-ray imaging of
the legs
D. XLH; functional imaging of the body
2. Based on RG’s workup and ruling out other causes, XLH
is suspected. What is the difference between XLH and
other hypophosphatemic rickets (HPR)?
A. Tumor-causing overproduction of fibroblast growth
factor 23 (FGF23)
B. Low serum calcium level causing hyperphosphatemia
C. High serum phosphorus level causing hypercalciuria
D. Presence of PHEX gene mutation overproducing
FGF23

4. Following initiation of standard therapy for XLH for RG,
which symptom would be expected to improve first?
A. Bone pain
B. ALP levels
C. Growth velocity
D. Straightening of the bones in legs
5. RG was treated with calcitriol and oral phosphorus for
more than 1 year. However, her symptoms of XLH persisted and the therapy was not improving her signs and
symptoms. What would be the most appropriate next
therapy option?
A. Surgery to correct her bowing legs
B. Burosumab at an initial dose of 10 mg administered
subcutaneously every 2 weeks
C. Increasing calcitriol dose to 40 ng/kg twice daily and
elemental phosphorus to 80 mg/kg/day
D. Growth hormone injection daily

6. In patients receiving standard therapy for XLH, which
action is a correct response to the monitoring test
result?
A. Elevated serum parathyroid hormone (PTH) level,
increase calcitriol dose
B. Elevated serum calcium level, increase calcitriol dose
C. Normal serum PTH level, decrease calcitriol dose
D. Normal serum calcium level, increase calcitriol dose
7. Based on clinical trials of children receiving burosumab
for XLH, by when would improvements in rickets and
bone healing be expected?
A. 12 weeks
B. 20 weeks
C. 40 weeks
D. 52 weeks

3. What is the most appropriate first-line therapy for RG at
this time?
A. Oral phosphate salts and calcitriol
B. Growth hormone injection
C. Corrective surgery
D. Dental care
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POSTTEST QUESTIONS (continued)
Please use the following patient case to answer questions
8 and 9.
SK, a 41-year-old woman, experienced severe muscle
weakness and excruciating pain in her entire body about
a year ago and rib fractures 2 months ago. Her vitals and
physical exams were normal with 60 inches height and
140 lb weight. Her lab work included normal calcium and
creatinine levels, a low phosphorus level of 1.2 mg/dL,
an elevated ALP level of 137 U/L (normal range, 30-120
U/L), and a low 1,25-dihydroxyvitamin D less than 6 pg/mL
(normal range, 9-52 pg/mL). Her TRP was at 10% (normal
range, 78%-98%) and FGF23 levels were markedly elevated. She has no family history of genetic diseases or conditions. Functional imaging and anatomical imaging revealed
2 small tumors and confirmed a diagnosis of TIO.
8. Which is the most appropriate first-line therapy for SK
at this time?
A. Oral phosphate salts and calcitriol
B. Growth hormone injection
C. Tumor resection
D. Dental care
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9. After a surgical removal of tumors, SK experienced
recurrence of her symptoms because more tumors
were found in her body but could not be completely
resected. Based on the available evidence, which of
the following would be the most beneficial therapy if
supplementation with phosphorus and calcitriol does
not help her?
A. Cinacalcet
B. Burosumab
C. Octreotide
D. Thiazide diuretics
10. Which of the following is the most appropriate action a
pharmacist can take when helping patients manage rare
diseases such as XLH and TIO?
A. Facilitate dosing adjustments for burosumab therapy
based on the monitoring parameters.
B. Recommend burosumab to patients whose serum
phosphorus level is above the normal range.
C. Recommend burosumab as an adjunctive therapy to
oral phosphate and calcitriol supplements.
D. Refer patients with rare diseases to specialists because
pharmacists are not equipped to help such patients.
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Florajen Probiotics

Neutrogena Sunscreens

Manufactured by Clarion Brands, LLC

Manufactured by Johnson & Johnson

For patients seeking gastrointestinal support,
Florajen’s digestion probiotic has high potency to
ensure healthy, stable, and thriving cultures. The
multiculture probiotic supplement helps rebuild
bacterial balance lost because of antibiotic use
and can also help relieve occasional bloating,
constipation, diarrhea, and gas. Furthermore, it
supports immune health with once-daily capsules
each containing 15 billion live cultures. Florajen
also offers refrigerated probiotics formulated for
children and women and is the No. 1 pharmacistrecommended refrigerated probiotic.

The number of high ultraviolet index days in the
United States has increased in recent decades,
highlighting the need for effective sun protection.
With a line of sunscreens, including Invisible
Daily Defense, Invisible Daily Defense Facial
Serum, Mineral Ultra-Sheer, and Ultra Sheer Dry
Touch, Neutrogena sunscreens offer protection to
patients, regardless of their needs. Broad spectrum
sun protection factor (SPF) ranges from 50 to 70,
and the line of products include options that are
oxybenzone free and infused with vitamin E.
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FIRST Kits
Manufactured by Azurity
With an emphasis on consistency and convenience, FIRST Kits offer a comprehensive set of single-prescription
compounding kits, including lansoprazole, metronidazole, mouthwash BLM, metronidazole, omeprazole, and
progesterone VGS. The pre-measured and -weighed components also include a single product number per kit to
ensure easy prescription processing. Furthermore, the consistency of the kits promotes accurate dosing and helps
facilitate 503A and United States Pharmacopeia <795> obligations.

FOR MORE INFORMATION:
firstkits.com
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