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The ARxCH is a student run publication at the University of Findlay College of 
Pharmacy.  The journal reviews various topics that have a clinical impact on pharmacy 
practice in a variety of specialties.  The ARxCH also focuses on key changes in 
healthcare and specifically incorporates the dynamic role of informatics in pharmacy.  
Featured content includes review articles, original research, and a special topics 
section. The goal of the journal is to keep healthcare professionals aware of the 
changing landscape in healthcare, so that patients receive the best care possible. 
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Notice and Disclaimer 
 
Medicine is an ever-changing science.  As new research and clinical experience 
broaden our knowledge, changes in treatment and drug therapy are required.  The 
authors and the publisher of this work have checked with sources believed to be reliable 
in their efforts to provide information that is complete and generally in accord with the 
standards accepted at the time of publication.  However, in view of the possibility of 
human error or changes in medical sciences, neither the authors nor the publisher nor 
any other party who has been involved in the preparation or publication of this work 
warrants that the information contained herein is accurate or complete, and they 
disclaim all responsibility for any errors or omissions or for the results obtained from use 
of the information contained in this work.  Readers are encouraged to confirm the 
information contained herein with other sources.  For example and in particular, readers 
are advised to check the product information sheet included in the package of each 
drug they plan to administer to be certain that the information contained in this work is 
accurate and that changes have not been made in the recommended dose or in the 
contraindications for administration. 
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Antibiotic Resistance in 2020 
 

Cassandra Kuhn, PharmD Candidate 20211 

1University of Findlay College of Pharmacy 

 
 

 
Abstract 

 
Antibiotic resistance has become a growing issue in the past decade. With more and more 
bacteria becoming increasingly resistant, healthcare workers are finding it more and more 
difficult to treat certain bacterial resistant infections. Several factors contribute to this issue 
which may include a lack of profitability of antibiotics and lack of new mechanisms of action 
being discovered. The FDA and WHO are attempting to combat this problem, but despite their 
efforts, there are still too few new novel antibiotics. With COVID-19 emerging in the last year, 
the uncertainty around increasing antibiotic resistance has grown even more.
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n January 2020, the World Health 
Organization (WHO) published a 

warning about the global threat of antibiotic-
resistant organisms and the lack of new 
antibiotics being developed.1 Dr. Tedros 
Adhanom Ghebreysus, the director-general 
of WHO said, “ Never has the threat of 
antimicrobial resistance been more 
immediate and the need for solutions more 
urgent.”1 Reasons for the lack of new 
antibiotics entering the market includes 
declining private investment and lack of 
innovation.1 Smaller companies have been 
leading the research and development of 
new antibiotics while larger enterprises are 
exiting the field.1 Antibiotics are not as 
desirable to produce to larger companies 
because unlike chronic conditions which 
require medications that are taken for years, 
acute infections last only a few weeks. This 
means that antibiotics have a low 
profitability for drug makers. In addition, 
newer antibiotics entering the market do not 
differ greatly from existing antibiotics.1 
While new antibiotics on the market may 
have broader coverage, they have very 
similar mechanisms of action to antibiotics 
already on the market. For example, one of 
the recently approved antibiotics, Zerbaxa ® 
(ceftolozane/tazobactam) is a combination 
drug that includes a cephalosporin plus a 
beta lactamase inhibitor, both of which are 
not novel mechanisms of action.2 

 

Mechanisms of Resistance 
 Gram-negative bacteria, specifically 
Gram-negative bacilli, are notorious for 
developing resistance in the past several 
years.1 Gram-negative bacteria have an outer 
membrane, a thin layer of peptidoglycan, 

and an inner membrane, all of which are 
used as a barrier to resist antibiotic 
penetration and permeability.2 Another way 
that Gram-negative bacilli acquire resistance 
is by horizontal gene transfer. This allows 
the bacteria to produce drug efflux 
permeases and antibiotic-modifying 
enzymes.2 It also allows the bacteria to 
bypass targets and mutate or modify 
ribosomes.2  
 

Beta-lactamases are especially 
known for causing resistance to beta-lactam 
antibiotics. Extended spectrum beta-
lactamases (ESBLs) provide bacteria 
resistance to penicillins and cephalosporins, 
and carbapenamases provide resistance to 
carbapenems.2 Currently, carbapenems are 
considered the “last line” of defense against 
highly resistant organisms.1 There is high 
concern for drugs that produce ESBL and 
carbapenemases. Specifically, there is a gap 
in activity against a beta-lactamase called 
NDM-1 (New Delhi metallo-beta-lactamase 
1).1 Bacteria that produce this beta-
lactamase are resistant to a broad range of 
antibiotics, including carbapenems.1  

 
 WHO has published a list of 
“priority pathogens” that pose the greatest 
threat to humans.3 The list includes 
organisms that are of critical, high, and 
medium priority. The ranking is based on 
which organisms have the most resistance to 
antibiotics.3 Pathogens in the critical priority 
ranking include Acinetobacter baumannii, 
Pseudomonas aeruginosa, and 
Enterobacteriaceae.4 These gram-negative 
rods are becoming increasingly resistant to 
broad-spectrum antibiotics (including 
carbapenems and third-generation 
cephalosporins) and are a major threat to 

I 
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patients who are hospitalized, in nursing 
homes, or patients who require invasive 
devices such as a pacemaker, ventilator, or 
catheter.3 High priority pathogens include 
Enterococcus faecium, Helicobacter pylori, 
Salmonella species, Staphylococcus aureus, 
Campylobacter species, and Neisseria 
gonorrhoeae.4 Medium priority pathogens 
include Streptococcus pneumoniae, 
Haemophilus influenzae, and Shigella 
species.4 The priority pathogens list was 
created in order to help increase research 
and development for new antibiotics that 
target these specific pathogens. Tuberculosis 
is not included in the list of priority 
pathogens because it has its own dedicated 
programs.4 Tuberculosis resistance has been 
growing in recent years and is listed as a 
global priority for research and 
development.4 Tuberculosis causes 1.8 
million deaths per year, making it the 
number one infectious disease killer in the 
world.4  
 
 WHO and the Food and Drug 
Administration (FDA) have taken measures 
to attempt to increase the research and 
development of new antibiotics.1 WHO, 
along with the Drugs for Neglected Disease 
Initiative (DNDi), have formed the Global 
Antibiotic Research and Development 
Partnership (GARDP).1 GARDP is a non-
profit research and development 
organization that aims to accelerate the 
development of new antibiotics that target 
drug-resistant bacteria.1 GARDP’s goal is to 
deliver five new treatments by 2025.1 The 
organization is also working with partners in 
over 20 other countries to grant access and 
affordability to treatments to those in need.1 
In 2012, the Generating Antibiotics 
Incentives Now (GAIN) Act was signed into 

law as part of the Food and Drug 
Administration Safety and Innovation Act 
(FDASIA) which aimed to strengthen drug 
development efforts for bacteria that were 
growing increasingly resistant.2 The GAIN 
Act created a designation for antibiotics 
called qualified infectious disease products, 
or QIDP, if it meets certain criteria.2 
Antibiotics qualify for QIDP designation if 
they treat serious or life-threatening 
infections caused by emerging pathogens or 
specific multidrug resistant pathogens 
specified by the FDA.2 In the past decade, 
12 new antibiotics have been approved using 
the QIDP designation, treating infections 
such as complicated urinary tract infections, 
hospital-acquired pneumonia, ventilator-
associated pneumonia, acute bacterial skin 
and soft tissue infections, traveler’s diarrhea, 
and complicated intra-abdominal infections.2 

 

 Fortunately, several new antibiotics 
are currently in the pipeline. Of the 50 
antibiotics in the pipeline as of January 
2020, 32 target WHO priority pathogens.1 
However, only a few are active against 
multi-drug resistant Gram-negative 
bacteria.1 The preclinical pipeline looks 
more promising with over 250 agents being 
researched to treat WHO priority 
pathogens.1 However, these drugs still need 
to show safety and efficacy and will most 
likely not be available for several years.1  
 
 Another promising development in 
research and drug development is the use of 
artificial intelligence (AI). In February of 
2020, a paper was published that described 
how AI had been used to discover a new 
potential antibiotic.5 Researchers collected 
data of over 2,000 unique compounds and 
trained a neural network to find molecules 



 A℞CH   

 Annual Review of Changes in Healthcare   
   
 

Volume 5, Issue 1 

4

that stop E. coli growth.5 The model then 
went through over 6,000 molecules to 
identify compounds that target E. coli, and it 
correctly predicted antibacterial activity in 
51 compounds.5 Specifically, a molecule 
called c-Jun N-terminal kinase inhibitor 
SU3327 was identified by the AI and had 
very promising activity.5 In mice, E. coli, 
Clostridium difficile, Mycobacterium 
tuberculosis, and pan-resistant 
Acinetobacter  baumannii were susceptible 
to the newly discovered compound.5 The 
drug was effective against every organism 
that it was tested against aside from 
Pseudomonas aeruginosa.6 Furthermore, 
after 30 days, E. coli had not developed 
resistance to the compound while the 
bacteria began to develop resistance to 
ciprofloxacin within 3 days.6 Researchers 
named the compound “halicin” after Hal, the 
AI system in the movie Space Odyssey 
2001.5 Halicin’s structure is unlike typical 
antibiotics, which means that AI could be 
very important in discovering new classes of 
antibiotics in the future.6  
 
 In the age of the COVID-19 
pandemic, antibiotic resistance continues to 
be an issue, and the pandemic brings forth 
additional resistance and infectious disease 

issues. Hospitalized COVID-19 patients 
may be receiving unneeded antibiotics, and 
for several weeks, azithromycin and 
hydroxychloroquine were being used, which 
is now considered by the CDC to be an 
inappropriate treatment for COVID-19.7 
Antibiotics are not recommended for 
COVID-19 patients unless evidence 
suggests that there is an underlying bacterial 
infection.7 Using antibiotics when they are 
not needed can lead to resistance and 
potentiate the already existing antibiotics 
resistance issue. Additionally, hospital 
admissions increase the risk of acquiring and 
transmitting healthcare-associated infections 
which tend to be more resistant and may 
increase antibiotic use.7 The pandemic has 
also led to interruptions in care such as 
patients not receiving vaccinations on time. 
Furthermore, wide use of biocidal agents 
can select for more resistant strains and 
contribute to antibiotics resistance.7  
 
 Overall, antibiotic resistance is a 
global issue that needs the attention of 
medical professionals, especially 
pharmacists. Pharmacists can have a crucial 
role in helping to be stewards of antibiotics 
by using them appropriately and avoiding 
overuse.
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Novel Drug Review of Approved 2020 Breast 
Cancer Agents 
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Abstract 

Annually, The Food and Drug Administration’s Center for Drug Evaluation and Research 
publishes a report containing the latest drugs approved. In this review, the following breast 
cancer agents; Cerianna™  (fluoroestradiol F-18), Trodelvy (sacituzumab govitecan-hziy), and 
Tukysa (tucatinib), are evaluated for their drug properties including dosing and administration, 
absorption, distribution, metabolism, excretion, and adverse effects & warnings. In addition to 
their pharmacological parameters, review of the National Comprehensive Cancer Network 
(NCCN) Breast Cancer clinical guidelines assess how these agents may impact current clinical 
practice.  

 



 

2 

                                 Volume 5, Issue 1 

he Food and Drug 
Administration’s Center for 
Drug Evaluation and 
Research annually publishes a 

report containing the latest drugs approved.1 
This report provides a list of novel agents 
with links to their drug trial snapshots and 
press releases.1 In 2020 there were 40 newly 
approved drugs, three of which are the 
following breast cancer agents; Cerianna™  
(fluoroestradiol F-18), Trodelvy 
(sacituzumab govitecan-hziy), and Tukysa 
(tucatinib).1 These newly approved agents 
may add to the arsenal of treatment options 
to be used throughout the different stages 
and specific tumor characteristics of breast 
cancers.  

Background 

For women between the ages of 20-
59 years old, breast cancer is the leading 
cause of cancer death.2 Breast cancer is 
estimated to occur in about one-in-eight 
women as a result of endocrine, genetic, 
environmental, and lifestyle factors.2 In 
2019, there were 62,930 non-invasive breast 
cancer cases among women and 271,270 
cases of invasive breast cancers that resulted 
in 42,260 deaths.2 Prevention, early 
detection, breast cancer conserving surgery, 
and mastectomy are fundamental to the 
treatment of breast cancers, however, later 
stages require additional pharmacologic 
treatment regimens specific to tumor 
characteristics (e.g. hormone receptor 
positive [HR(+)], human epidermal growth 
factor receptor 2 positive [HER2(+)], and 
triple negative breast cancer [TNBC]).2 The 
objective of this article is to describe 
characteristics of Cerianna™, Trodelvy™, 

and Tukysa™ while considering their 
potential use in clinical practice guidelines 
for the treatment of breast cancers. 

Cerianna™ (fluoroestradiol F-18)

 

Cerianna™ is a parenteral 
radiopharmaceutical agent approved for the 
detection of estrogen-receptor-positive 
(ER+) lesions with the use of positron 
emission tomography (PET) scans in 
patients with recurrent or metastatic breast 
cancers.3,4 Cerianna™ is only useful for the 
detection of estrogen receptors and is not 
effective for the detection of progesterone 
receptors (PR) or human epidermal growth 
factor receptor 2 (HER2).3 As a 
radiopharmaceutical agent, safety 
precautions must be taken prior to 
administration. Only experienced and 
trained providers can administer Cerinna™. 
They must wear waterproof gloves and 
radiation shielding.3 Patients must  
adequately hydrate before and after 
receiving Cerianna™.3  

Dosing & Administration: 
For PET imagining, a single bolus 

dose of 6mCi (222MBq) IV infused over 1-2 
minutes, with a maximum amount allowed 
of 10mL or less.3,4 Cerianna™ does not 
require renal or hepatic dose adjustments.3 

PET imagining should commence 80 
minutes after Cerianna™ injection.3  

T
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ADME: 
Cerianna™ is highly protein bound 

and distributes to the hepatobiliary system, 
is metabolized by the liver, and is eliminated 
via biliary and urinary excretion.3  

Adverse Effects & Warnings: 
Distortion of sense of taste and 

injection site pain are adverse effects 
reported with Cerianna™.3 Pregnancy and 
lactation have not been extensively studied 
but there is still potential for harm of fetal 
development.3  

 
Trodelvy (sacituzumab govitecan-hziy) 

 
Trodelvy™ is a parenteral, 

topoisomerase inhibitor, Trop-2 antibody 
that is approved for treatment of adult 
patients who have received two prior 
therapies for metastatic disease with triple-
negative breast cancer (TNBC).5 Trodelvy™ 
should NOT be substituted for or used with 
other medications containing its active 
metabolite SN-38 or irinotecan.5  

Dosing & Administration: 
Prior to administration, Trodelvy™ 

must only be reconstituted with 20mL of 
0.9% NaCl for each 180 mg Trodelvy™ 
vial.5 The vial must be swirled and not 
shaken for 15 minutes.5 Following 
reconstitution, Trodelvy™ should be diluted 
with 0.9% NaCl Inj (maximum 500mL) to 
obtain a concentration between 1.1 mg/mL-
3.4 mg/mL.5 The mixture may then be 
stored in the refrigerator for up to 4 hours 
and must not be frozen or shaken.5 Protect 
Trodelvy™ from light.5 

Trodelvy™ consists of a 21-day 
treatment cycle including weight-based 

dosing of 10mg/kg on administration days 1 
and 8 for a first infusion of 3 hours and 
subsequent infusions over 1-2 hours.5 For 
example, on day 1 the infusion must be 
given over 3 hours and on day 8 it can be 
given over 1-2 hours if prior infusions were 
tolerated.5 Both must be monitored for at 
least 30 minutes after infusion.5Treatment 
with Trodelvy™ should be limited to a 
maximum of 10mg/kg and may be continued 
until disease progression or intolerable 
toxicity.5 Upon completion of 
administration, the line used should be 
flushed with 20mL of 0.9% NaCl.5  

 
ADME: 
 Trodelvy™ has an average volume 
of distribution of 0.045 L/kg.5 Its half-life is 
16 hours.5  The half-life of its active 
metabolite free SN-38 is 18 hours.5 
Trodelvy™ has an average clearance rate of 
0.002 L/h/kg.5 The metabolism of 
Trodelvy™ cannot be concluded due to lack 
of studies conducted.5 

 
Adverse Effects & Warnings: 
 Trodelvy™ has many adverse 
effects/warnings which include nausea & 
vomiting, diarrhea, hypersensitivity, and 
neutropenia.5  
 Nausea and vomiting occurred in 
69% (74/108) and 49% (53/108) of patients 
respectively during clinical trials.5 
Trodelvy™ is emetogenic and it is 
recommended to premedicate patients with 
antipyretics, H1/H2 blockers, and 
corticosteroids prior to infusion to prevent 
chemotherapy induced nausea and vomiting 
(CINV).5 
 Diarrhea occurred in 63% (68/108) 
of patients during clinical trials.5 Trodelvy™ 
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should be withheld for patients experiencing 
GRADE 3-4 diarrhea and may be resumed 
when GRADE ≤1.5 Under negative 
infectious causes, loperamide can be used to 
treat diarrhea starting with an initial dose of 
4 mg followed by 2 mg with every episode 
of diarrhea.5 The maximum allowable dose 
of loperamide is 16 mg/day.5 

 Hypersensitivity reactions occurred 
in 37% (151/408) of patients receiving 
Trodelvy™. Patients must be observed for at 
least 30 mins after infusion of Trodelvy™.5 
The rate of infusion may be slowed down or 
interrupted if the patient is experiencing a 
reaction and promptly discontinued if the 
reaction becomes life-threatening.5  
 Neutropenia occurred in 54% 
(220/408) of all patients receiving 
Trodelvy™ and 6% (24/408) experienced 
febrile neutropenia.5  
 Dose modifications are needed for 
many of the side effects associated with 
TrodelvyTM.5  Health care professionals 
should consult the package insert to adjust 
these doses.   
 

Tukysa (tucatinib) 

 

 Tukysa™ is an oral tyrosine kinase 
inhibitor of HER2 approved for the 
treatment of adult patients with advanced or 
unresectable metastatic HER2-positive 
breast cancer who have received one or 
more anti-HER2 based regimens in the 

metastatic setting.7,8  Tukysa is used in 
combination with trastuzumab and 
capecitabine.7,8 This combination includes 
treatment for patients with brain mestases.7,8  

 
Dosing & Administration: 
 Tukysa™ has a recommended dose 
of 300 mg taken by mouth twice daily with 
trastuzumab and capecitabine.7 Tukysa may 
be taken with or without food and it is 
advised that patients separate doses by 12 
hours and they should take the medication at 
the same time each day.7 It is supplied in 50 
mg and 150 mg tablets and it must be stored 
in its original container.7 Once opened, 
Tukysa™ must be used within 3 months.7 

Treatment with TukysaTM continues until 
disease progression or intolerable toxicity. 7 
Tukysa tablets must be swallowed whole 
and not chewed, crushed, or split when 
administered.7 Capecitabine is 
contraindicated in severe hepatic impairment  
(CrCl <30 mL/min) and therefore the use of 
Tukysa™ cannot be continued.8 
 
ADME:  

Tukysa™ achieves peak plasma 
concentration at ~2 hours with a volume of 
distribution of 1670L with 97.1% protein 
binding. Tukysa™ is cleared at a rate of 
148L/h, metabolized by CYP2C8, and 
excreted mainly through feces.  

 
Adverse Effects & Warnings: 
 Tukysa™ carries adverse effects and 
warnings which include diarrhea, 
hepatotoxicity, and embryo-fetal toxicity.7 

 Diarrhea occurred in 81% of patients 
treated with Tukysa™.7 Severe diarrhea may 
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cause acute kidney injury, dehydration, 
hypotension, and even death.7  
 Hepatotoxicity occurred in 8% of 
patients treated with Tukysa™.7 Monitoring 
parameters for hepatotoxicity include: ALT, 
AST, and bilirubin.7 For severe 
hepatotoxicity, it is recommended to reduce 
the dose or discontinue permanently.7 

 Embryo-fetal toxicity can result in 
fetal harm when Tukysa™ is used in the 
treatment of pregnant patients. It is advised 
that both male and females use appropriate 
contraceptives for at least 1 week after the 
last dose.7 It is important to advise pregnant 
females and females with reproductive 
potential about the possible risks of fetal 
harm while being treated with Tukysa™.7 

 
Discussion 
 

As of 2020, The FDA approved the 
reviewed drugs Cerianna™, Trodelvy™, 
and Tukysa™ as novel agents for the 
diagnoses and treatment of certain breast 
cancers. Because clinical guidelines for 
breast cancer are ever-changing, it is 
necessary to consider how these novel 
agents may impact current clinical practice.  
 Cerianna™ may have an impact on 
staging and diagnosing of breast cancer. 
Alongside with the use of PET scans, 
Cerianna™ can help determine the hormone 
receptor status of breast cancer.3 It must be 
noted that Cerianna™ can only determine 
estrogen receptor status and does not include 
diagnoses of progesterone receptor or 
human epidermal growth factor 2 receptor 
status.3 According to NCCN guidelines, 

staging is needed to determine treatment 
regimens. 9 During staging, tumor size (T), 
number of lymph nodes involved (N), 
spread of cancer (M), and estrogen, 
progesterone, or HER2 status is gathered as 
information to characterize the cancer.9 
Primary treatment for breast cancer is 
lumpectomy or total mastectomy followed 
by hormone therapy or chemotherapy.10 The 
use of hormone therapy vs chemotherapy is 
dependent on the breast cancer 
characteristic, (T/N/M/Receptor status).9 
Therefore, using Cerianna™ to determine 
the hormone status can help with 
determining approriate therapeutic regimens 
for patients.10  
 Trodelvy™ is a later stage agent for 
the treatment of triple-negative breast cancer 
for patients that have received two prior 
therapies for metastatic disease.5 Trodelvy™ 
functions as a topoisomerase inhibitor, Trop-
2 antibody.5 Per NCCN 2020 treatment 
guidelines, Trodelvy™ has been included 
for the treatment of TNBC.10 The use of 
Trodelvy™ is listed as an alternative agent 
only after the use of a platinum agent and a 
taxane agent for metastatic disease.10  
 Tukysa™ acts as a tyrosine kinase 
inhibitor of HER2-positive.7 Current NCCN 
guidelines list pertuzumab + trastuzumab + 
docetaxel (category 1) as the recommended 
first line regimen for metastatic HER2-
positive breast cancer.10 Tukysa™ has been 
included in the NCCN guidelines as an 
“other” recommended regimen including 
tucatinib + trastuzumab + capecitabine 
(category 1).10  
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Conclusion 

 The Food and Drug Administration 
annually releases a report of novel agents 
that are introduced to the market. This report 
provides information on new medications 
For the purposes of breast cancer, 
Trodelvy™, Tukysa™, and CeriannaTM 
were recently approved by the FDA. 
Development of new agents is important to 
continue to to help treat and diagnose 
cancer.   
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Abstract 

 
Telehealth is referred to as the remote interactions between health care providers and patients 
The purpose of this study is to gather information on the perception of pharmacists about dual 
PharmD/MBA degrees. Findings from this study would contribute to identifying 1) if there is a 
need for Colleges of Pharmacy to enhance offerings in their curricula related to business and 2) if 
certain pharmacy occupations favored candidates with a PharmD/MBA over just a PharmD. 
Surveys were emailed to all Ohio licensed pharmacists (n = 20,553).  711 pharmacists responded 
(response rate of 3.5%) to the survey which asked pharmacists about their perceptions of the 
benefits of a PharmD/MBA dual degree. Only 108 pharmacists had an MBA or an additional 
business degree, such as Healthcare Administration, Finance, or Accounting (15.2%).  Attitudes 
toward the credibility of pharmacists with an MBA were neutral (60.0%) and about one third of 
them viewed pharmacists with an MBA as more credible than those without an MBA (35.9%).  
When asked to rate on a scale of 1-5 how much an MBA has or would have helped their career, 
in their opinion, the most likely Pharmacy professionals to rate the MBA as more useful (4-5) 
had careers in Academia (mean 3.375, n=32), Independent Community (mean 3.524, n=63), 
Industry (mean 3.636, n=11), and Managed Care (mean 4.563, n=16). Obtaining an MBA with a 
PharmD can be a difficult task and may not be perceived as useful to every pharmacist. 
However, there are groups of people that value a PharmD/MBA which corresponds to more use 
in their respective area of pharmacy. Business concepts are important in pharmacy practice and a 
dual degree could help progress more niche areas of pharmacy practice. 
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Business concepts are critical in the 
operations of a pharmacy. Pharmacists use 
business topics daily to run their outpatient 
stores, prepare inventory, and work with 
insurance companies. The purpose of this 
study was to assess how useful a Master of 
Business Administration (MBA) degree 
would potentially be to a practicing 
pharmacist. We hypothesized that most 
pharmacists would perceive an MBA degree 
to be beneficial to their professional career. 

 
Pharmacy is moving forward as a 

profession with advancements as a primary 
provider in some states to help provide 
better care for patients.1 Pharmacists can 
also obtain an MBA to help advance their 
profession by becoming more educated in 
healthcare related business. Additional 
education in business topics can assist 
pharmacists in making more informed 
decisions in activities such as formulary 
decision making, budgeting, IT services and 
leadership. MBA courses can also help a 
pharmacist communicate business concepts 
between key stakeholders. 

 
Pharmacists should be able to 

understand, communicate and apply 
business techniques in pharmacies. Common 
business-related topics found in MBA 
curriculums usually include classes such as 
accounting, leadership, finance, marketing, 
human resources, operations, and other 
electives depending on the focus.2 Previous 
analyses of the use of certain business topics 
in pharmacy have confirmed that business 
skills affect pharmacists everyday 
responsibilities.3 Some topics, such as 
accounting, may only be beneficial for select 

pharmacists such as those in management 
positions, owning their own business, or 
other specialized career paths. Pharmacists 
in these career paths may utilize more 
business topics in a more direct manner and 
would likely have a higher perceived value 
of an MBA. 

 
A concern has risen about the ability 

for pharmacy students to understand the 
value and use of business topics in 
pharmacy practice.4 Business concepts are 
necessary in pharmacy curriculums and are 
included in the Pharmacy Curriculum 
Outcomes Assessment (PCOA) as well as 
other pharmacy accreditation standards. 

However, this base knowledge may not be 
enough to prepare students for application as 
a practicing pharmacist. Most students have 
reported not experiencing or experiencing 
only a few business topics during their 
Introductory Pharmacy Practice Experiences 
(IPPE) and Advanced Pharmacy Practice 
Experience (APPE) rotations.4 

 
Studies have been conducted that 

compare student knowledge of business 
concepts pre-and post-pharmacy business 
courses that have found a large increase of 
knowledge in several business concepts.5 A 
study by Rollins et al. showed that a 
pharmacy course with pharmacy students 
rated their knowledge of business topics as 
“adequate” after finishing only the required 
courses.5 While business classes are 
important to understand as a pharmacist, it 
should not come at the cost of replacing 
clinical knowledge that is critical to 
pharmacists.1 
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Similar studies have been conducted 
to examine pharmacist knowledge of 
business topics with the impact of a 
PharmD/MBA dual degree.6 One study by 
Chummey et al. focused on comparing 
pharmacy graduates with dual degrees to 
those without. The study found that the dual 
degree graduates had a higher average GPA 
than both pharmacy majors and business 
majors by about 0.1 and 0.15 respectively, 
and a higher first year compensation than 
other pharmacists by about $27,000.6 
Another study by Daly et al. found that 85% 
of the respondents believed the dual degree 
helped in career advancement and 90% 
believed that the dual degree made them 
more competitive in the job market.7 Finally, 
Alkhateeb et al. assessed pharmacists who 
practiced in specialized career settings such 
as pharmaceutical marketing and 
management.8 Alkhateeb et al. found that an 
MBA was considered to be beneficial but 
was not preferred over healthcare associated 
business degrees.8 

 
This study investigates the perceived 

value of a PharmD/MBA dual degree among 
practicing pharmacists regardless of their 
background and practice setting. The study 
seeks to answer what populations of Ohio 
licensed pharmacists believe an 
MBA/PharmD dual degree is beneficial when 
working in the field. 
 
Methods 

This study received prior approval 
by the University of Findlay’s Institutional 
Review Board. Surveys were emailed to 
20,553 pharmacists in the state of Ohio. 
Participants were selected to be included in 

this study if they were licensed and actively 
practicing in the state of Ohio.   

 
Pharmacists were invited to 

participate in this survey via an introductory 
email which contained a link to the study 
survey. Implied consent was given by 
accessing the link and completing the 
survey. The survey contained a total of 20 
questions which collected demographic 
information as well as information 
pertaining to the main research question. A 
variety of different questions were asked 
including formats such as multiple choice, 
fill in the blank, and rating scales of 1-5, 
with one being “never” and five being 
“always”. No identifiable information was 
collected from study participants. Questions 
covered content such as how much business-
related content pharmacists have been 
exposed to over their career and what type, 
pharmacist perceptions of an MBA, and the 
benefit and importance in pharmacy of 
having an MBA. Participants had the option 
of participating in a drawing for a $100 gift 
card. Questions were either close ended 
using yes or no, multiple choice, or of a 
rating scale format. Surveys were initially 
sent in December 2019. Reminder emails 
were sent to non-responders three weeks 
later. 
 
Results 

A total of 715 pharmacists responded 
to the survey.  Demographics are reported in 
Table 1. When asked about business 
qualifications, 108 pharmacists (15.2%) 
reported that they had an MBA or other type 
of business degree, while 604 pharmacists 
(84.8%) reported that they did not; there 
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were 3 non-responders. Male pharmacists 
were more likely than female pharmacists to 
have an MBA (p < 0.001).  Outside of the 
pharmacy curricula, 337 pharmacists 
(47.3%) took additional business classes or 
pursued other continuing education 
opportunities while 379 pharmacists 
(53.2%) reported that they did not consider 
an MBA or taking additional classes.  

 
Pharmacists were asked, “How often 

do you think business-related skills are used 
in the role of the pharmacist”, on a rating 
scale of 1-5, with one being “never” and five 
being “always”. One hundred and sixty 
(22.4%) of them reported that they thought 
these skills were “always” used, 297 study 
participants (41.6%) answered with the 
score of four, 184 pharmacists (25.8%) 
answered with the score of three, 58 
pharmacists (8.1%) responded with a score 
of two, and 15 pharmacists (2.1%) 
responded with the lowest rating of “never.” 
The mean score for this question was 3.74 
(see Table 2).  

 
Pharmacist opinions were gathered 

on the ability of an MBA to improve patient 
outcomes using a similar rating scale with 
one being “never improves patient 
outcomes” and five being “always improves 
patient outcomes.” A score of three was the 
highest chosen rating (30.4%). The mean for 
this question was 2.55 (see Table 3). “How 
much do you feel business classes have 
helped in your career” was also rated on a 
scale of 1-5.  Of the 676 study participants 
that responded to this question, 111 persons 
(16.4%) answered with the lowest rating of 
one (not much), 107 persons (15.8%) 

responded with a rating of two, 248 persons 
(36.7%) answered with a rating of three, 113 
persons  (16.7%) answered with a rating of 
four and 97 persons (14.3%) answered with 
the highest rating of five (see Table 4). 
Study participants were also asked to rate if 
they thought having an MBA benefited or 
would have benefited their pharmacy career. 
On a scale of 1-5 with one meaning “not 
beneficial” and five meaning “extremely 
beneficial”. Most pharmacists responded 
with a rating of four (n=189, 26.5%), 150 
participants (21.1%) responded with a rating 
of three, 131 participants (18.4%) answered 
with a rating of five, 126 participants 
(17.7%) responded with the lowest possible 
rating and 116 participants (16.3%) 
responded with a rating of two. For this 
question, persons in academia (mean score 
3.375, n=32), independent community 
(mean score 3.524, n=63), industry (mean 
score 3.636, n=11) and managed care (mean 
score 4.563, n=16) settings responded with 
higher ratings of four to five. Pharmacists 
from hospital and community chain settings 
had the lowest mean scores for this question, 
with a mean score of 2.949 (n=234) and 
2.885 (n=165) respectively (see Table 5 and 
Table 6). 

 
When asked “What is your 

impression of a pharmacist with an MBA”, 
29 respondents (4.1%) said “less credible”, 
256 respondents (35.9%) said “more 
credible”, and 428 respondents (60.0%) 
were “neutral.” Pharmacists ranked the most 
beneficial aspect of a business degree as 
content related to Leadership skills (n=195, 
27.5%) followed by Finance (n=124, 17.5%) 
and then Information and Technology 
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(n=93, 13.1%). See Table 7 for complete 
information related to all possible topics. 

 
As shown in Table 8, the most cited 

reason for not being able to obtain an MBA 
was time (n=202, 28.4%).  Lack of value or 
benefit was the second most common reason 
(n=196, 27.5%,) followed by cost (n=113, 
15.9%). 
 

From the survey, 365 (51.3%) 
respondents answered “no” when asked if 
additional business education was necessary  
 

in the progression of pharmacy as a 
profession.  Respondents were also asked to 
rate the likelihood of them recommending a 
dual PharmD/MBA degree to current 
pharmacy students on a scale of 1-5, with 
one being “will never recommend” and five 
being “will always recommend.”  As shown 
in Table 9, the most selected rating was 
three (n=211, 29.6%), followed by four 
(n=175, 24.5%), two (n=142, 19.9%), one 
(n=104, 14.6%), and then five (n=82, 
11.5%). 

 

Table 1. Demographics of Respondents  
   Number of Participants  

(n = 715) 
Percentage 

Ethnicity       

  American 1 0.1% 

  American Indian or Alaska Native 1 0.1% 

  Asian 33 4.6% 

  Black / African-American 11 1.5% 

  German 1 0.1% 

  Greek 1 0.1% 

  Hispanic or Latino 5 0.7% 

  Indian non-American 1 0.1% 

  Mixed 4 0.6% 

  Native Hawaiian or Pacific Islander 2 0.3% 

  Prefer not to answer 2 0.2% 

  White 641 89.7% 

  Did not answer 12 1.7% 
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Age       

  22-30 109 15.2% 

  31-40 179 25.0% 

  41-50 135 18.9% 

  51+ 286 40.0% 

  Did not answer 6 0.8% 

Years of Practice       

  0-5 years 113 15.8% 

  6-10 years 105 14.7% 

  11-15 years 86 12.0% 

  16-20 years 56 7.8% 

  21-25 years 69 9.7% 

  26-30 years 78 10.9% 

  31+ years 185 25.9% 

  I do not currently practice pharmacy 20 2.8% 

  Did not answer 3 0.4% 

Gender       

  Male 322 45.0% 

  Female 385 53.8% 

  Other 6 0.8% 

  Did not answer 2 0.3% 
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Table 2.  How Often Respondents Think  
Business Skills Are Used as a Pharmacist 

Response*+ Number of 
Participants 
(n = 715) 

Percentage 
of total 

1 15 2.1% 

2 58 8.1% 

3 184 25.8% 

4 297 41.6% 

5 160 22.4% 

Did not 
Answer 

1 0.1% 

*1 = Never, 5 = Always 
+Mean Score = 3.74 
 
Table 4. How Business Classes Have 
Benefited Respondents in Their Careers 

Response*+ Number of 
Participants 
(n = 715) 

Percentage 
of Total 

1 111 15.5% 

2 107 15.0% 

3 248 34.7% 

4 113 15.8% 

5 97 13.6% 

Did not Answer 29 4% 

*1 = Not Much, 5 = Very Much 
+Mean Score = 2.97 
 

Table 3.  Answers to “Do You Think Having 
an MBA Would Improve Patient Outcomes?” 

Response*+ Number of 
Participants 
(n = 715) 

Percentage 
of Total 

1 153 21.4% 

2 199 27.9% 

3 217 30.4% 

4 106 14.8% 

5 39 5.5% 

Did not Answer 1 0.1% 

*1 = Never, 5 = Always 
+Mean Score = 2.55 
 
Table 5. Respondents’ Opinions on How 
Much an MBA Helped/Would Help 
Pharmacy Career 

Response*+ Number of 
Participants 
(n = 715) 

Percentage 
of Total 

1 126 17.7% 

2 116 16.3% 

3 150 21.1% 

4 189 26.5% 

5 131 18.4% 

Did not Answer 3 0.4% 

*1 = Not beneficial, 5 = Extremely Beneficial 
+Mean Score = 3.12 
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Table 6. Comparison of Responses to How Much an MBA Helped/Would Help Pharmacy Career 
Among Areas of Pharmacy Practice 

Area of Practice Number of Participants (n = 715)  Percentage of Total Mean Score 

Academia 32 4.5% 3.375 

Ambulatory Care 11 1.5% 3 

Community Chain 165 23.1% 2.88 

Community Independent 63 8.8% 3.52 

Hospital 234 32.7% 2.95 

Industry 11 1.5% 3.64 

LTC 18 2.5% 3 

Managed Care 16 2.2% 4.56 

PBM 11 1.5% 3 

Other Responses 151 21.1% - 

Did not Answer 3 0.4% - 

Table 7.  Most Beneficial Aspect of a Business Degree 
Aspect Number of Participants (n = 715) Percentage of Total 

Accounting 45 6.3% 

Business Development 88 12.3% 

Communication 60 8.4% 

Economics 44 6.2% 

Finance 124 17.3% 

Information Technology 93 13.0% 

Leadership 195 27.3% 

Marketing 29 4.1% 

Other 31 4.3% 

Did not Answer 6 0.8% 
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Table 8.  Reasons for Not Obtaining an MBA 

Reason Number of Participants (n = 710) Percentage of 
Total 

Lack of Value / No Need 196 27.5% 

Money 113 15.9% 

Age/Retirement/Near Retirement 23 3.2% 

Lack of Interest 5 0.7% 

Time 202 28.4% 

Already Have MBA (or working on MBA) 
or Other Master’s Degree 

92 12.9% 

Effort or Additional Work 67 9.4% 

Other 12 1.7% 
 
Table 9. Likelihood of Recommending a Business Degree to Future Pharmacists 

Response*+ Number of Participants (n = 715)  Percentage of Total 

1 104 14.6% 

2 142 19.9% 

3 211 29.6% 

4 175 24.5% 

5 82 11.5% 

Did not Answer 1 0.1% 

*1 = Will Never Recommend, 5 = Will Always Recommend 
+Mean Score = 2.98 
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Discussion 
Obtaining an MBA with a PharmD 

can be a difficult, but not insurmountable 
task. The skills provided from an MBA can 
translate to many jobs a pharmacist could 
receive. Dual PharmD/MBA degrees may 
also improve the communication, leadership, 
and time management skills of pharmacists 
especially when talking with non-medical 
leadership. Though traditionally not all 
pharmacist roles consider an MBA as 
necessary, our results do show that 
pharmacists believe it to be beneficial for 
certain specialized practice settings. 

 
Our survey found that leadership 

skills are one of the main reasons a 
pharmacist would consider an MBA degree. 
This may be because leadership is critical to 
the role of a pharmacist and can be more 
broadly applied to more pharmacy 
professions. Communication and Leadership 
skills were cited by pharmacists in our study 
as two of the most beneficial aspects of a 
business degree. Knowledge of the 
Business/Finance field was also included 
among the top reasons for considering a dual 
MBA/PharmD degree. An MBA could 
further prepare an individual for managerial 
roles in addition to the therapeutics intensive 
pharmacy curriculum. Content related to 
economics, finance, accounting, and 
technology use, along with business 
knowledge, are important tools that an MBA 
will give to help prepare pharmacists for a 
business-related role in pharmacy.  

 
 According to the results of this 

study, the career path where an MBA would 
be perceived to be most helpful is in 

academia. According to our survey, 
independent pharmacy owners believe that 
they would benefit from a dual MBA/ 
PharmD degree. Additionally, pharmacy 
residencies, such as the OhioHealth 
PGY1/PGY2/MS Health-System Pharmacy 
Administration Residency, allow for 
pharmacists to obtain dual degrees after they 
graduate. A dual degree along with this type 
of specialized residency may help increase a 
pharmacist’s success in managerial 
positions. 

 
Time and money were two of the 

biggest factors as to why pharmacists would 
not obtain an MBA.  An efficient time to 
acquire an MBA would be while pursuing a 
pharmacy degree.  Instead of taking 
pharmacy electives or general credits 
focused in other areas, that time and money 
could be spent on obtaining an MBA. It was 
hypothesized that most of the pharmacists 
who would perceive that having an MBA 
was beneficial would-be pharmacists who 
already have an MBA. This could have led 
to bias in the findings from participants 
favoring their degrees or from simply having 
an increased response rate from persons with 
a greater interest in the subject.  

 
Some recommendations for the 

future of business education in the pharmacy 
curriculum could be increasing the credit 
hours designated for business courses.  The 
majority (52.7%) of pharmacists in our 
study group reported not receiving any 
business coursework in their entire career. 
Therefore, this may be beneficial to future 
pharmacists. Continuing education 
requirements related to business topics in 
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pharmacy would also be something to 
consider by State Boards of Pharmacy. Two 
hours of CE credit are required for law and 2 
hours are required for Medication / Patient 
Safety every two years for pharmacist 
licensing in Ohio.  Similarly, two hours 
could be added for business topics. 

 
There is a use for an MBA/PharmD 

dual degree, but this is within very specific 
areas of pharmacy practice.  It is not for 
everyone, but this would be a great route to 
pursue for those who would like to become 
better leaders and/or pursue managerial 
roles. 
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Abstract 

 
Eosinophilic Esophagitis (EoE) is a chronic, allergic disease of the esophagus that is 
characterized by increased esophageal eosinophils caused by allergens.  If untreated, EoE 
precipitates esophageal remodeling that can lead to structural esophageal changes and difficulty 
eating. Although there are currently no FDA approved therapies for the treatment of EoE, 
therapies approved for other inflammatory conditions such as topical corticosteroids have a 
strong recommendation in the current guidelines. Dietary strategies are also currently being 
utilized, but have shown to be unfeasible in clinical experience. Although not yet approved, new 
treatment options are being developed to enhance the quality of life in patients suffering from 
EoE. This article features novel therapeutic approaches to treating EoE, including investigational 
agents RPC4046, dupilumab, antolimab, and benralizumab. 
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osinophilic Esophagitis (EoE) is a 
chronic, allergic disease of the 

esophagus that is characterized by 
esophageal symptoms and eosinophils, a 
type of white blood cell that causes injury 
and inflammation.1-3If left untreated, EoE 
can precipitate esophageal remodeling, such 
as strictures and narrowing that are harmful 
to the esophagus.4-6 EoE is known to be 
triggered by common food allergens which 
complicate the use of dietary strategies as a 
form of treatment.3 At this time, there are no 
US Food and Drug Administration (FDA) 
approved therapies for the treatment of 
EoE.7 However, commonly used agents 
include proton pump inhibitors (PPI) and 
topical corticosteroids to avoid 
complications of the precipitating 
allergen.5,7 

 
EoE was first described in 1978, but 

did not receive a formal pathology and 
phenotype until the early 1990s.7,8 Since this 
time, researchers have begun to evaluate the 
genetic and environmental risk factors of 
EoE. It has been deemed a disease of both 
the innate and adaptive immune response 
and includes many pathways that contribute 
to its complications. The specific cells that 
play a predominant role in the 
pathophysiology of EoE are eosinophils, 
Th2 cells, thymic stromal lymphopoietin 
(TSLP), transforming growth factor (TGF)- 
β1, and interleukin (IL)-13, among others.5 

In previous years, the diagnosis of EoE was 
determined by an esophageal biopsy 
showing a peak eosinophil count of 15 or 
greater intraepithelial eosinophils per high-
powered field with at least an eight week 

PPI trial.7 In 2017, the need for a PPI trial 
was removed from the diagnostic criteria 
due to their recognition as treatment for the 
disease.7 

 
EoE symptoms can develop in all 

age groups, but it is most common in 
children and young adults.3 Some common 
symptoms include throat pain, dysphagia, 
choking during meals, food impactions, or 
not wanting to eat. Patients often learn ways 
to adapt to their condition by eating slower, 
eating smaller bites, or drinking an 
unusually high amount of liquids with 
meals.3 In addition to the biopsy criteria, 
patients must also be showing symptoms of 
esophageal dysfunction. The final criteria to 
be diagnosed with EoE involves ruling out 
other disorders that may cause similar 
symptoms as EoE. These disorders include 
GERD, Celiac disease, Crohn’s disease, and 
infection. Many patients who have EoE also 
have comorbid inflammatory conditions 
such as allergies, asthma, and dermatitis.3 

Having these diseases increases the chances 
for someone to develop EoE.6 Endoscopic 
examinations, though not necessary for 
diagnosis, can be useful to establish 
presence of EoE precipitated abnormalities 
such as linear furrowing, concentric rings, 
white exudates, small-calibre esophagus, 
linear superficial mucosal tears, and 
Schatzki ring (a circular band of tissue that 
forms at the bottom of the esophagus which 
makes it more difficult to swallow).1 
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CURRENT GUIDELINES 
 

The American Gastroenterological 
Institute and Joint Task Force on Allergy-
Immunology Practice Parameters published 
clinical guidelines in 2020 giving 
recommendations on the treatment of EoE. 
Since there is little data studying EoE, the 
guidelines do not have high quality of 
evidence for their recommendations.7 Many 
of the recommendations have very low 
quality of evidence or have a conditional 
recommendation.7 

 
NON-PHARMACOLOGIC 

RECOMMENDATIONS 
 

Notably, the elemental diet, 6-food 
elimination diet and allergy testing-based 
elimination diet carry a conditional 
recommendation.7 The elemental diet 
consists of amino acid-based formulas.4 This 
treatment option is undesirable to patients 
due to taste, nutritional concerns, practical 
implementation, and cost.7 The elemental 
diet has considerably harmful consequenses 
including interference with development of 
oral motor skills in children, the potential 
need for gastrostomy tube, and social 
isolation due to dining restrictions. There is 
insufficient data regarding the harmful 
effects of an elemental diet and more 
research should be conducted.7 

 

 Additionally, the 6-food elimination 
diet consists of removing the six most 
common food allergens from the diet and 
then reintroducing them gradually over time. 
These common allergens are dairy, eggs, 
nuts, soy, wheat and seafood. Extrapolated 

data from ten studies reported a histologic 
response rate of 68% of those who were able 
to adhere to this diet, yet patients who were 
unable to adhere to this technique were not 
included in the primary analysis.7 

Practically, eliminating 6 common foods can 
be challenging for patients, and more data is 
needed to reflect the desirability of this 
technique. Furthermore, it can be difficult to 
determine the presence of relapse as it may 
be evident in pathology but the patient may 
not experience symptoms.7 The allergy 
testing-based elimination diet is very similar 
to the 6-food elimination diet but includes 
allergy testing to help guide the treatment. 
While there may be a potential role for these 
dietary treatments, the risk of potential de 
novo IgE-mediated allergy upon 
reintroduction of the common food allergen, 
as well as risks associated with sequential 
endoscopies are a concern.7  

 
PHARMACOLOGIC 

RECOMMENDATIONS 
 
Proton-pump inhibitors were the 

mainstay of treatment in EoE for some 
time.3 Twenty-three observational studies 
that evaluated the histologic response to 
PPIs showed that PPIs failed to induce 
histologic remission in about two-thirds of 
patients, compared with more than 85% of 
patients in the placebo groups. This caused 
the committee to lower the recommendation 
to conditional.7  

 

The only treatment intervention for 
EoE that carries a strong recommendation is 
topical glucocorticosteroids.7 Two 
formulations have been studied in 
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EoE,  including fluticasone or budesonide 
swallowed from an inhaler and a mixed 
budesonide slurry composed of nebulizer 
solution.4 Topical glucocorticosteroids 
induced remission in two-thirds of patients 
compared to less than 15% of patients on 
placebo from eight double-blind studies that 
enrolled 437 patients for a duration of 8 
weeks. 9 

 

NOVEL ORAL THERAPIES 
 
Currently, there are three novel 

corticosteroids that utilize different 
formulations that are benefical in EoE. In 
December of 2020, TAK-721, budesonide 
oral suspension (BOS) received acceptance 
of its new drug application from the FDA 
and was granted priority review.10  BOS was 
created to avoid the patient burden of 
mixing the slurry themselves which includes 
pouring the medication into a cup, adding a 
sweeter such as Splenda and mixing the 
solution until it is thickened. This noval oral 
suspension would eliminate the need for this 
process. Furthermore, BOS was shown to be 
safe long term and efficacious with the most 
common adverse events being respiratory 
complications, gastrointestinal symptoms, 
and candidiasis.11 

 

Budesonide orodispersible tablet 
(BOT) was also shown to be safe and 
effective in a randomized clinical trial.12 
Due to these findings BOT was recently 
approved by the European Medicines 
Agency but has not yet been submitted for 
approval in the U.S.4 A fluticasone 
propionate orally disintegrating tablet (APT-
1011) is currently undergoing a phase 3 

clinical trial and has shown promising 
results in a randomized clinical trial with no 
significant difference in adverse events from 
placebo.4,13 
 

NOVEL BIOLOGIC THERAPIES 
 

While these novel treatments are 
showing promise, investigators have moved 
towards developing biologic agents for the 
treatment of EoE. Dupilumab is a fully 
human monoclonal antibody that targets the 
alpha subunit of the IL-4 receptor and was 
granted breakthrough therapy designation 
from the FDA in late 2020 for EoE.14 This 
antibody inhibits signaling of IL-4 and IL-
13.14 Both of these interleukins are crucial 
for developing Th2 cells that contribute to 
the inflammatory response in EoE.5 
Dupilumab has already received FDA 
approval for other atopic inflammatory 
diseases such as asthma, atopic dermatitis 
and rhinosinusitis with nasal polyposis.15,16 

In a phase 3 trial, 81 patients aged 12 years 
and older with EoE received weekly 
subcutaneous injections, either 300 mg of 
dupilumab or placebo for a duration of 24-
weeks.17 In the dupilumab group, 64% of 
patients achieved eosinophilic response 
compared to 8% in the placebo group.14 

Patients receiving dupilumab had significant 
signs of improvement including comfortable 
swallowing as early as 4 weeks that only 
continued to improve throughout the trial.14 

Investigators found reduced severity of the 
disease by measuring esophageal tissue 
changes with grade and stage scores. 
Dupilumab had scores of 0.761 and 0.753, 
respectively, compared to 0.001 and 0.012 
in the placebo group.14 Safety was also 
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evaluated with the overall rate of adverse 
effects being 86% for dupilumab compared 
to 82% for placebo.14 Adverse events 
reported most often were injection site 
reactions and upper respiratory tract 
infections.14,17 

 
 Similarly, RPC4046 is a humanized 
monoclonal antibody that targets IL-13 
which is overexpressed in EoE that leads to 
esophageal remodeling. A pilot study of an 
IL-13 antibody in 23 adults showed a 
reduction of esophageal eosinophil counts 
and EoE-related gene expression.18 This led 
to a phase 2 trial of RPC4046 that showed 
50% of patients achieved histological 
remission.18 Adverse events were reported in 
both the treatment groups and placebo group 
including mild headache, upper respiratory 
infection, arthralgias, diarrhea, and 
nausea.18,19 A phase 3 trial has not yet begun 
but will be needed to better show the 
significance of RPC4046 in the treatment 
and management of EoE.  
 

Aditionally, Antolimab is an 
antibody that targets Siglec-8, a receptor 
resulting in inhibition of mast cells and 
apoptosis of eosinophils. 20,21  Prior to the 
research for EOE, antolimab was studied in 
the ENIGMA trial where antolimab was 
given to patients with eosinophilic gastritis 
and gastroenteritis for a duration of four 
months.21 In a subgroup analysis, 13 of the 
14 patients who also had EoE achieved 
histological remission. 4 The most common 
adverse event was an infusion related 
reaction that occurred more commonly in 
the first infusion session.21 Currently, 
antolimab is in a multicenter, randomized, 

double-blind, placebo-controlled Phase 2/3 
trial including 300 EoE patients. The trial 
includes two different treatment regimens 
(1.0 mg/kg monthly or 1.0mg/kg first month 
then 3.0 mg/kg monthly) as well as a 
placebo group, for a duration of six months 
and is estimated for completion by May 
2022.20 

 

A multicenter, randomized, double-
blind, parallel-group, placebo controlled 
phase 3 trial was launched in December 
2020 to investigate benralizumab, a 
monoclonal antibody that targets IL-5 
receptor alpha.22 By targeting IL-5, the 
body’s antibody-dependent cellular 
cytotoxicity (ADCC) is intensified to induce 
apoptosis of eosinophils.23  Benralizumab 
has previously been shown effective in the 
treatment for asthma and platelet-derived 
growth factor receptor alpha (PDGFRA)- 
negative hypereosinophilic syndrome.22,24 In 
a subgroup analysis of PDGFRA-negative 
hypereosinophilic syndrome patients, two 
patients had concomitant EoE. In 24 weeks, 
biopsies showed no eosinophils in these 
patients.22 Although benralizumab has not 
yet been exclusively studied in EoE, the 
promising biopsy results of these two 
patients indicates their potential use and 
warrants further investigation. 
 

In conclusion, EoE is a chronic 
condition that, if left untreated, can lead to 
complications such as esophageal 
remodeling and abnormalities. Currently, the 
highest recommended available treatment 
option included in the guidelines are topical 
glucocorticosteroids. While topical 
glucocorticosteroids directly treat the 
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symptoms and excess of eosinophils present 
in EoE, new biologic antibodies provide a 
more targeted approach to therapy. By 
inhibiting the interleukins IL-4, IL-5, and 
IL-13, these medications can help prevent 
complications from the origin of the disease. 
Similarly, by targeting the inhibitory 
receptor Siglec-8, apoptosis of eosinophils 
can be induced even before they make it to 
the esophagus. Treatment options for EoE 
continue to be investigated for the goal of 
receiving an FDA approval for the treatment 
of EoE.  
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Abstract  
Over the past few decades, the United States has been experiencing an opioid epidemic. 
Unfortunately, children and adolescents are not exempt from the effect this has had on our 
country. Lack of guidance in prescribing leading to improper or over prescribing can be 
associated with pediatric overuse and abuse. This article seeks to provide a review of Guidelines 
for Opioid Prescribing in Children and Adolescents After Surgery, a recently published guideline 
compiled using data from a multitude of published articles focused on pediatric opioid 
prescribing and the effects these agents have on children. These guidelines provide a gateway to 
continue research and development of specific guidelines to improve the practice of opioid 
prescribing after surgery. 
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Introduction  
 

ver the past few decades, the 
United States has experienced a 
dramatic increase in the prescribing 

of opioids leading to an increase in opioid 
related deaths.1 Currently, the US remains at 
the forefront of this issue, surpassing Europe 
by four times in the amount of opioids 
prescribed in a year.2-5  What is now 
famously known as the ‘opioid epidemic’ 
has affected individuals of all ages, killing 
8,986 children and adolescents aging from 0 
to 19 years old, which is an increase of 
286.2% between the years of 1999 and 
2016.1 

In recent years many efforts have 
been made to raise awareness of this opioid 
epidemic, educate providers on safe 
prescribing practices, and make patients 
mindful of the potential risks that the 
overuse of opioids pose.6 However, much of 
these efforts have been directed towards the 
adult population. There has been little 
research about appropriate opioid 
prescribing in pediatric patients, especially 
those requiring surgical procedures.7 Recent 
studies have suggested that the adolescent 
use of opioids can lead to adult misuse.8-10 
With these findings it has become 
increasingly important to guide opioid 
prescribing for pediatric patients. The 
Journal of the American Medical 
Association is the first to tackle this by 

publishing Guidelines for Opioid 
Prescribing in Children and Adolescents 
After Surgery.7  

 

Review of Guideline 
The study leading to the guideline 

development was completed by The 
American Pediatric Surgical Association 
Outcomes and Evidence-based Practice 
Committee as well as other professionals 
specializing in opioid stewardship. 
Guideline development was based on three 
prime questions related to opioid misuse, 
diversion, effective non-opioid regimens and 
patient/parent education. Kelly-Quon et al. 
conducted a search which surveyed a total of 
14,574 articles for inclusion.7 These were 
then narrowed down to 217 articles for 
analysis by searching topics such as opioid 
misuse in the pediatric population.7 Articles 
that were excluded from the formulation of 
the guidelines included studies limited to 
neonatal intensive care, animal and 
experimental studies.7 

The authors utilized the surveyed 
articles to come up with 20 guideline 
statements pertaining to safe opioid 
prescribing. These were broken down into 3 
major categories: (1) Opioid Misuse, Heroin 
Use, Diversion, and Conversion to Long-
term Use, (2) Perioperative Nonopioid 
Regimens, and (3) Patient and Family 
Education.7  

O
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The first category discusses the 
impact that the prescribing of opioids to 
adolescents has on their future behaviors. 
The trend begins with the prescribing of 
opioids as most adolescents who misuse 
opioids obtain them from a prescribing 
physician.11-14 Of the adolescents that are 
prescribed opioids, 3.1% report opioid 
misuse.15 While this is a decrease from 
recent years it is a drastic increase compared 
to pre-opioid epidemic levels. Additionally, 
of the adolescents who misuse opioids, a 
significant number of them will develop 
future opioid dependence which may 
include a heroin addiction.16-17 

The National Survey on Drug Use 
and Health has reported that 39.2% of opioid 
misuse cases result from diversion.18 In the 
Guidelines for Safe Opioid Prescribing by 
Nationwide Children’s Hospital it is noted 
that the over prescribing of opioids in 
adolescents is a major contributor to the act 
of diversion.19 According to McCabe et al, if 
approached, 94% of patients will divert 
medication.20 Sources show that proper 
education on the effects of opioids and 
consequences of diversion can help slow this 
event.13 

According to Kelly-Quon et al, pain 
regimens containing non-opioid alternatives 
such as acetaminophen, NSAIDs (ketorolac, 
etc), and steroids are reasonable options for 
specific postoperative periods.21,22 This is 
most feasible in certain general, 

otolaryngology, and urology surgeries due to 
their incision size, amount of dissection, and 
overall invasiveness.22-30 If adequate pain 
management is not met with non-opioids, it 
is recommended that the non-opioid options 
be optimized followed by an addition of the 
lowest tolerable dose of an opioid agent.23,26 
It is preferred that these non-opioids be 
optimized enterally, however, the use of 
intravenous non-opioids can also be utilized 
to minimize opioid usage.7  

It should be noted that if opioid use 
is required, the FDA states that the use of 
tramadol and codeine should be avoided in 
adolescents less than 18 years of age.31 
Tramadol and codeine can induce fatal 
respiratory depression in patients 
undergoing tonsillectomy and 
adenoidectomy, especially under the age of 
12 years.32-33 These agents should also be 
avoided in obese patients less than 18 years 
old with  obstructive sleep apnea, severe 
lung disease, or at other risk for pulmonary 
obstruction.32-33 

It is important to note that with the 
lack of formal guidelines in the major 
pediatric journals, many institutions have 
established their own protocols on pediatric 
opioid prescribing. Nationwide Children’s 
Hospital in Columbus, Ohio, a nationally 
ranked pediatric institution, released their 
Guidelines to Safe Opioid Prescribing in 
December 2016.19 This protocol 
recommends prescribing opioids only when 
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absolutely necessary at the lowest tolerable 
dose for the shortest duration possible 
similar to the recommendations of Kelly-
Quon et al.7,19 Also noted by both sources is 
the importance of patient/family education 
on the proper use and disposal of unused 
medications.7,19 

Education should begin before the 
day of surgery in order to decrease the 
anxiety that the patient and family may be 
experiencing.34 This education should 
continue often and through discharge, 
providing the family unit with adequate time 
for questions and information digestion.35-37 
Special consideration should be made for 
parents caring for young children as parental 
understanding of pain management regimens 
has been linked to reduced parental/patient 
anxiety leading to a decrease in the patient’s 
preoperative and post-operative pain.38 
According to Kelly-Quon et al, the 
recommended counseling points in the 
patient and caregiver education include 
common side effects, how to properly take 
the medication, proper storage as well as 
appropriate disposal.10 Follow-up is also 
recommended to assess the patient’s well-
being as well as proper medication disposal 
if needed. Follow-up on disposal is 
important because it is estimated that 30% 
of caregivers do not dispose of opioids 
properly due to forgetfulness or poor 
understanding of the importance of proper 
disposal.39  

In conclusion, Guidelines for Opioid 
Prescribing in Children and Adolescents 
After Surgery by Kelly-Quon et al. provides 
recommendations consistent with the 
recommendations of the FDA and current 
providing practices as evidenced by the 
protocol from Nationwide Children’s 
Hospital. While the authors provide some 
examples of medications that can be utilized 
in the decrease of opioid prescribing in 
certain surgeries, they do not provide any 
dosing recommendations for these 
medications. In addition, the authors provide 
guidance on the practices to prevent opioid 
use, overuse, and misuse. However, the 
authors do not provide readers with the 
appropriate dosing of opioids in the pediatric 
population or the algorithm used to arrive at 
the prescribing of such medications. Further 
studies must be conducted in order to fill in 
the literature gap for pediatric opioid 
prescribing. These guidelines set the stage 
for researchers to continue to evaluate and 
assess opioid prescribing practices in the 
pediatric population and continue to combat 
the opioid epidemic in the United States.  
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Abstract 

 
Treatment developments for Parkinson’s Disease patients have continued to grow since its first 
diagnosis as a neurological syndrome in 1817. The options for these patients has improved over 
that time and with it has come an increasing responsibility for pharmacists to know the most up 
to date guidelines and newer medications to treat Parkinson’s Disease when one of these patients 
is presented to them. Future guidelines may incorporate opicapone, a newly developed once 
daily pill, as a viable treatment option for Parkinson’s Disease patients.
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arkinson’s Disease is a 
progressive and chronic 
neurodegenerative disorder 

that is characterized by motor symptoms such 
as resting tremor, bradykinesia, and rigidity, 
as well as non-motor symptoms such as mood 
disorders, sleep disturbances and cognitive 
impairment. In the United States each year an 
estimated 50,000 people are diagnosed with 
Parkinson’s Disease and about one million 
Americans currently have the disease.1 
Progression of Parkinson’s Disease and the 
emergence of worsening symptoms may 
differ from patient to patient following 
diagnosis.1 There is no cure for Parkinson’s 
Disease; the goals for treatment are to 
improve quality of life and manage 
symptoms of the disease.2 The critical role of 
the pharmacist in the care of this patient 
population is utilizing their pharmacological 
knowledge to improve the quality of the lives 
of patients living with Parkinson’s. 
  

The Canadian guideline for 
Parkinson’s Disease of 2019 reflects the 
substantial changes in the literature on the 
treatment of the disease over the last 10 
years.2 This guideline reflects the substantial 
changes in the literature on the treatment of 
the disease over the last 10 years, with the 
most up to date evidence. According to that 
guideline, the goals of treatment for 
Parkinson’s includes maintaining activities 
of daily living, limiting adverse effects of 
pharmacological treatment, and most notably 
includes cultivating patient independence 
and quality of life.2 The quality of life for 
Parkinson’s patients, particularly those that 
are stages 3 and above, is considerably low 
due to the severe debilitation that comes with 
advanced disease.2 These patients can no 

longer move as they normally would and 
subsequently require constant support and 
monitoring.2 Both the stiffness in the legs that 
make it impossible to stand or walk and the 
hallucinations and delusions that could result 
make it necessary to use medications to 
manage the disease.3  
  

The pathophysiology of Parkinson’s 
Disease involves a loss of function of a 
number of neurotransmitters, but most 
notably a deficiency of the neurotransmitter 
dopamine. Dopamine is the essential 
coordination neurotransmitter and enables 
neurons in the brain to communicate and 
control movement; in Parkinson’s patients 
this chemical imbalance causes loss of fine 
motor movement and motor symptoms as 
well as non-motor symptoms such as 
depression.4 Because of this, 
pharmacological management of Parkinson’s 
Disease includes dopamine replacement 
therapy or treatments that can increase the 
amount of dopamine in the brain. The 
formulation carbidopa and levodopa is the 
mainstay of treatment. While this therapy 
reduces symptoms, it tends to become less 
effective over time leading to the 
development of “off” periods where 
symptoms are not controlled effectively and 
the quality of life for patients rapidly 
decreases in correlation with disease 
progression.4 Additionally, patients needing 
carbidopa and levodopa therapy may need to 
manage these periods by taking this 
medication every two to four hours in some 
cases, with a maximum dosage limit of 800 
milligrams of levodopa per day.4 

  
The later stages of Parkinson’s 

Disease see more of these “off” periods, and 
as such medications have been developed to 

P
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manage these periods and prolong disease 
progression as much as possible.4 One such 
dopamine preserving medication is the 
COMT (catechol-o-methyl transferase) 
inhibitor, which blocks the ability of enzymes 
that normally break down levodopa, thereby 
extending its effect in the body.4 The 
problem, however, is that COMT inhibitors 
as they existed before the year 2020 had to be 
co-administered with carbidopa and 
levodopa in order to achieve clinical effect, 
sometimes every two to four hours. This, in 
turn, led to a higher pill burden for those 
patients that needed additional therapy to 
carbidopa and levodopa, with an added pill to 
take each time. A series of reports from the 
U.S. Food and Drug Administration 
published in 2016 in which Parkinson’s 
Disease patients were surveyed for their 
perspectives and what is most critical to them 
in treatment considerations revealed the three 
biggest downsides of treatment were the pill 
burden of their daily lives, the periods of 
“off-time” that they experienced, and the 
limited treatment options that existed for 
their disease.5 Some of these concerns were 
addressed in the recent FDA approval of a 
COMT inhibitor that patients  take once daily 
at bedtime instead of up to six times daily 
with carbidopa and levodopa. 
  

On April 24th, 2020, opicapone 
(brand name: Ogentys) was approved for use 
by the Food and Drug Administration (FDA) 
in the United States.6 Previously, this 
medication had been approved and used in 
Europe and Japan, after first being 
synthesized in 2017.4 The medication comes 
in 50 and 25 milligram capsules, with a 
recommended dosage of 50 mg given once 
daily at bedtime. A dose adjustment to 25 mg 
once daily at bedtime should be 

recommended only in cases of patients with 
moderate hepatic impairment.6 The 
medication should be taken at bedtime due to 
the reported side effect of sedation that is 
uncharacteristic of the traditional COMT 
inhibitors.6 Potential advantages of 
opicapone may include no dose adjustments 
for renal deficiency and no geriatric dose 
considerations.6 

  
Opicapone does show promise as a 

potential therapy for Parkinson’s, but it is not 
without its limitations and side effects. This 
medication, like other existing COMT 
inhibitors, is contraindicated in patients 
already taking monoamine oxidase (MAO) 
inhibitors or in patients experiencing 
pheochromocytoma, paraganglioma, or a 
catecholamine secreting neoplasm.6 
Furthermore, opicapone contains additional 
precautions for cardiovascular effects, 
somnolence, hypotension, and dyskinesia.7 
Dyskinesia, the involuntary movements that 
often occur with Parkinson’s Disease 
medications, is the most common adverse 
reaction leading to discontinuation of 
opicapone.6 Opicapone, like other COMT 
inhibitors, must be added to existing 
regimens of carbidopa and levodopa, because 
it functions chiefly to enhance the effect of 
levodopa in the body. Futhermore, data has 
indicated that the incidence of dyskinesia is 
less than that with the other COMT 
inhibitors. According to the BIPARK-1 trial, 
the most common side effect reported with 
this medication is dyskinesia, with 20% of 
patients reporting the effect.8 This was seen 
to be less than its predecessor entacapone in 
BIPARK-1, in which 25% reported tardive 
dyskinesia.8 
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Two twelve-week multinational 
phase 3 clinical trials testing the safety and 
effectiveness of opicapone as compared to 
placebo and to another COMT inhibitor 
entacapone (Comtan) was the basis for FDA 
approval.9 These two trials, known as 
BIPARK-1 and BIPARK-2, demonstrated 
that individuals treated with opicapone had a 
significantly greater reduction in the time that 
they spend in “off” periods.8 In BIPARK-1, a 
patient population receiving opicapone was 
compared to a patient population receiving 
entacapone, in which a COMT inhibitor was 
given each time levodopa was given.8 
Specifically, researchers aimed to assess the 
percentage of people that woke up in the 
morning without pain and assessed the time 
to first period of no pain as a UPDRS III 
score.8 Data reported that the patient 
population receiving opicapone had less pain 
and less waking up in the morning with pain, 
and was overall statistically non-inferior to 
entacapone; opicapone treatment resulted in 
a numerically greater reduction in off-time 
(opicapone, −121.9±17.0; entacapone, 
−105.7±16.3 minutes; P = 0.46) and a 
significant reduction in UPDRS III score 
(opicapone, −4.6±0.8; entacapone, −2.4±0.8; 
P=0.04 versus entacapone).8  

 
In the subsequent study BIPARK-2, 

the primary endpoint was a change from the 
“off” state of pain to the “on” state of no pain 
in comparing opicapone to placebo.9 The 
results indicated that patients receiving 
opicapone had a statistically significant time 
decrease from pain to no pain.9 The adjusted 
treatment difference vs. placebo was 
significant for the 50-mg/d opicapone group 

(treatment effect, -54.3 [95% CI, -96.2 to -
12.4] minutes; P = 0.008), but was not 
statistically significant for the 25-mg/d 
opicapone group (treatment effect, -37.2 
[95% CI, -80.8 to 6.4] minutes; P = 0.11).9 

The data from these trials was presented at 
the American Neurological Association’s 
2020 Virtual Meeting and might be a starting 
point for new guidelines for Parkinson’s 
Disease being created with opicapone listed 
as a viable treatment option.10 

 
As mentioned earlier, it is important 

to note that opicapone, like the classical 
COMT inhibitors, does not replace carbidopa 
and levodopa therapy, and must be added to 
existing medication regimens containing this 
medication.11 It is critical for the pharmacist 
to be able to understand how to be able to 
apply this clinical knowledge to improve the 
care of a Parkinson’s patient, and to put the 
role of new medications like opicapone into 
perspective. In this way, opicapone’s use or 
future function in the guidelines is add-on 
therapy to patients having “off” periods of 
pain with maximized or near maximized 
carbidopa and levodopa.12 A major 
advantage of opicapone is its propensity to be 
given once daily at bedtime. In the future, for 
patients not adequately controlled on 
carbidopa and levodopa, clinicians may 
choose to add on opicapone once daily 
instead of a different COMT inhibitor to be 
given each time levodopa is given.13 The 
pharmacist’s potential role of being able to 
help reduce the pill burden with once daily 
opicapone may help improve the quality of 
life of Parkinson’s patients in the United 
States.
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Abstract 

 
Anxiety is the most common psychiatric disorder in individuals across the world. It affects 
everyone differently in terms of symptoms and severity, but the focal points are characterized by 
an excessive feeling of worry or impending doom. Anxiety can be managed pharmacologically 
with selective serotonin reuptake inhibitors (SSRIs) and serotonin norepinephrine reuptake 
inhibitors (SNRIs). There are non-pharmacologic practices, however, that people can utilize that 
date back to the Ancient Egyptians. However, there are non-pharmacologic practices dating back 
to the Ancient Egyptians that people can also utilize. Aromatherapy is a holistic medicine 
practice that utilizes scents to stimulate sensations for the management of certain conditions. 
There are many essential oils on the market for the management of anxiety. This article will 
discuss anxiety, pharmacologic therapies for anxiety, holistic medicine, and the uses and benefits 
of aromatherapy on anxiety symptoms.  
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Introduction 
What is Anxiety? 

nxiety is a natural response 
and normal part of the 
human brain, where a person 

may occasionally experience disruptions in 
daily life. It is an adaptive response that 
allows for perception of a stressful event. 
However, anxiety disorders are psychiatric 
conditions that involve extreme fear or 
worry.1  Simply put, it is due to an 
overactive fear response. This differs from 
normal feelings of anxiety in a way where 
constant anxiety becomes debilitating, 
persistent psychological and physical 
symptoms.1 It affects the person’s ability to 
function by making it difficult for the person 
to get out of bed, go to school, or function in 
society.1 Situation anxiety is more severe, 
but temporary. These last no more than 2-3 
weeks at a time. When an anxiety disorder 
becomes long-term, it starts to affect other 
health aspects and can evolve into 
cardiovascular, cerebrovascular, GI, and 
respiratory disorders.1 There are several 
forms of anxiety, including generalized 
anxiety disorder, panic disorder, 
agoraphobia, social anxiety disorder, 
obsessive compulsive disorder, specific 
phobias, selective mutism, and more. These 
disorders can be hereditary, but can 
sometimes develop through other factors 
ranging from gender, brain chemistry, 
personality, life events, and more.1  
 

Anxiety disorders are one of the 
most common mental disorders in the 
United States. The US national prevalence 
data shows that nearly 40 million people 
(roughly 18%) experience anxiety 

disorders.2 Around 8% of children and 
adolescents experience anxiety symptoms 
before the age of 21.2 Despite the disorders 
being treatable, only one third of those 
experiencing anxiety disorders actually 
receive treatment.1,2 
 

There are several risk factors 
involved with anxiety disorders. First, 
females have a higher chance of developing 
an anxiety disorder compared to men.2,3 
There is a 2:1 female to male ratio for 
anxiety disorders. This disorder is most 
commonly seen in the young adult to 
middle-aged group (21-45 years of age).2,3 
The most common psychiatric comorbidity 
seen with anxiety is depression.1,2 A patient 
who presents with anxiety disorders may be 
diagnosed with depression as well. When 
coupled with other ongoing issues such as 
social issues, financial problems, medical 
illnesses, family history of anxiety and 
depression, and lack of support from 
families or friends, this may increase the risk 
factors for an individual developing an 
anxiety disorder.3 Like chronic comorbid 
conditions, such as diabetes or allergies that 
are passed through familial generations, 
anxiety is the same way.2 Medical illnesses 
may arise from anxiety disorders and these 
may lead to cardiovascular, neurologic, 
endocrine, metabolic, gastrointestinal, and 
other illnesses. 4  
 

Generalized anxiety disorder (GAD) 
is a common mental health anxiety disorder 
that leads to excessive, uncontrolled worry 
in an individual that interferes with the 
normal everyday functioning.2,3 GAD occurs 
for at least 6 months and causes significant 

A
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distress and impairment in social, 
occupational, or other important areas of 
function.5 The individual may have 
uncontrolled worry about different events 
with heightened tension. This can range 
from pure GAD, where the individual has no 
comorbidities, or typical GAD, where the 
individual usually presents with other 
comorbid conditions in addition to GAD. 
The presentation of GAD can vary amongst 
patients, but generally involves difficulty 
concentrating, restlessness, fatigue, muscle 
tension, sleep disturbances, and/or 
irritability.5 
 

In fear of a threat, the locus ceruleus 
acts as an alarm and activates the release of 
norepinephrine.4 Since norepinephrine 
stimulates sympathetic nervous system 
responses, an anxious person will experience 
increased heart rate, panic, and increased 
blood pressure. Additionally, excessive 
norepinephrine causes an increase in 
glutamate release, an excitatory 
neurotransmitter that causes further 
sympathetic responses.4 The increased levels 
of circulating glutamate results in more 
feelings of panic and anxiety. Therefore, the 
flight-or-fight response becomes 
continuously activated.4 
 

In order to develop an effective plan 
for management of anxiety, several factors 
must be considered. These factors include 
severity, chronicity of symptoms, age, 
medication history, comorbidities, history of 
prior family response, patient preferences, 
cost, and the goal of anticipated effects. The 
anxiety goals of therapy are to reduce the 
severity and duration of anxiety symptoms, 

improve day-to-day functions, induce 
remission, prevent functional impairment, 
and improve quality of life.4 As such, 
anxiety symptoms could be managed either 
by non-pharmacological treatments and/or 
pharmacological treatments.4 
 
First-Line Therapies in Anxiety 
Management 
Pharmacological Interventions 

The treatment for each type of 
anxiety may differ slightly in terms of first-
line of treatment. However, the treatments 
generally consist of either antidepressants, 
benzodiazepines, or buspirone. Alternative 
medications may be used for breakthrough 
anxiety.  
 

There are two main groups of 
antidepressants: selective serotonin reuptake 
inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs).4 
The first-line for long-term management of 
anxiety disorders include either SSRIs or 
SNRIs depending on the patient.4 
Antidepressants reduce psychic symptoms 
compared to other classes for anxiety, but 
could take at least four weeks, or longer, for 
patients to see the full effect.4 Psychic 
symptoms include apprehension, worry, 
hallucinations, and more.4,6  SSRIs can have 
different adverse reactions that either do or 
do not subside with time. Some examples of 
adverse reactions that do not typically 
subside with SSRIs include sexual 
dysfunction and anticholinergic symptoms 
(drowsiness, dry eyes/mouth, constipation, 
etc).4,6   
 



 A℞CH   

 Annual Review of Changes in Healthcare   
   
 

Volume 5, Issue 1 

4

With these medications used to treat 
anxiety, patients can develop withdrawal 
upon discontinuation.4 In addition, patients 
might experience undesirable side effects 
from these medications that, while helping 
the condition, could lead to additional 
emotional or physical problems.6 For these 
reasons, some patients may want to look for 
a more natural approach to managing their 
anxiety symptoms. Patients may also want 
to choose to incorporate natural therapies 
into their regimen to complement current 
pharmacologic or non-pharmacologic 
therapies. 
 
Non-Pharmacologic Interventions: 
Cognitive Behavior Therapy 

Today, most non-pharmacological 
therapies for managing anxiety are centered 
on cognitive behavior therapy.4,7 During this 
therapy, many relaxation techniques are 
used and taught to the patient for them to 
utilize when experiencing anxiety 
symptoms. With generalized anxiety 
disorder, patients experience feelings of 
excessive worry or impending doom. As a 
result, the individual has decreased problem 
solving abilities, attention disturbances, and 
decreased ability to effectively manage 
stressful or negative situations.7 The overall 
goal of this therapy is to replace worrisome 
thoughts and provide the patients with 
coping strategies and techniques.  A study 
conducted by Gould et al. determined that 
cognitive behavior therapy and 
pharmacologic interventions are equally 
effective in the management of generalized 
anxiety disorder.8 Other nonpharmacologic 
treatments are available to patients with 
generalized anxiety disorder, including 

music therapy, meditation, and 
aromatherapy, which will be discussed in 
this article.  
 
Essential Oils and Aromatherapy 
History 

Essential oils were founded by the 
ancient Egyptians around 3500 BC through 
the cultivation of plants for medicinal and 
religious practices.9 The popularity of 
essential oils expanded throughout Asia and 
Europe, and became an integral component 
of Indian Ayurvedic medicine and many 
holistic therapies practiced by the Greeks.9 
Holistic medicine is defined as a whole-
body approach to health care and is a 
combination of traditional medicine and 
complementary/alternative medicine 
(CAM).9 This practice focuses on the link 
between physical health and the overall 
well-being of an individual in the prevention 
and treatment of disease. It takes into 
account the psychological, emotional, social, 
spiritual, and environmental states of an 
individual to gain a clear picture of the 
patient.9 Problems arise when one or more 
of these components are out of balance. As a 
result, the holistic approach helps bring 
equilibrium to these unbalanced 
components.9 Holistic medicine is practiced 
by many people and is an integral 
component of different cultures.9 
 

While essential oils were popular 
and used since 3500 BC, the term 
“aromatherapy” was not coined until the 
year 1937 after a French chemist and 
perfumer, Rene Maurice Gattefosse, 
severely burned his hand.9 He did not have 
any medications to treat this injury and 
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decided to treat the wound with pure, 
undiluted lavender oil. After doing so, the 
chemist claimed the pain immediately 
subsided and promoted healing with no 
evidence of infection or scarring.9 This led 
to him conducting more experiments on the 
uses and effects of essential oils from nature 
when treating patients.9 Aromatherapy has 
continued to evolve in both understanding 
and popularity since the early 1980s as more 
people have become interested in natural 
medicine and environmental concerns.9 
Today, many people utilize these essential 
oils. 
 
Postulated Mechanisms of Aromatherapy  

Aromatherapy works through the 
sense of smell and skin absorption of 
essential oils to stimulate certain 
sensations.10 Several products can be used 
for aromatherapy, such as diffusers, inhalers, 
bathing salts, and topical applications 
(creams, diluted oils through roller-bottles, 
etc).10 Essential oils have been used for 
symptom management of different 
conditions, such as asthma, insomnia, 
anxiety, depression, pain, inflammation, 
arthritis, or endocrine system conditions 
(erectile dysfunction, menstrual pain, or 
menopause) to name a few.10 In addition to 
being used in different conditions, there are 
many essential oils available on the market.  

 
Particular smells associated with 

some essential oils help reduce anxiety in 
individuals.11 However, this is still an 
unclear mechanism and is still a hypothesis, 
therefore, more research needs to be 
completed on this.  
 

Aromatherapy Agents, Uses, and Delivery 
The following list details the different 

essential oils and their potential effects:12 
x Valerian: May help promote sleep 

and calms the nerves by eliciting a 
mildly sedating effect.12 

x Jatamansi: Utilized in Ayurvedic 
medicine to help calm the mind and 
encourage sleep. Some studies have 
also shown that it may relieve 
symptoms of depression by 
decreasing the number of GABA 
(inhibitory) neurotransmitters and 
monoamine oxidase receptors in the 
brain.12 

x Lavender: The most popular 
essential oil for anxiety symptoms. 
The mechanism behind the effect is 
unclear, but is thought to have an 
impact on the limbic system (the 
memory and emotion complex of the 
brain).12 

x Jasmine: Inhalation may promote a 
general sense of well-being without 
causing sleepiness.12 

x Holy basil (Tulsi): Has a spicy, mint 
aroma due to the presence of 
eugenol, which may help treat 
physical and mental stress.12 

x Sweet basil: Contains phenol 
compounds that are thought to calm 
the mind and relieve stress. It has 
been shown to be less sedating than 
diazepam, a common medication in 
the treatment of anxiety.12 

x Bergamot: May help improve mood 
and anxiety symptoms.12 

x Chamomile: May contain relaxing 
and sedating properties. There is not 
much understanding behind the 
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effects of inhaling the scent, but it 
has shown promising benefits in 
mild-moderate general anxiety 
disorder when taken orally.12 

x Rose: May help relax the senses in 
pregnant patients during labor when 
administered via a footbath.12 

x Vetiver: May promote relaxation.12 
x Ylang ylang: May promote 

relaxation.12 
x Frankincense: May ease anxiety 

symptoms.12 
x Clary sage: May ease tension and 

help control cortisol levels in 
women.12 

x Patchouli: May relieve symptoms of 
anxiety, depression and stress.12 

x Geranium: May help decrease 
diastolic blood pressure and anxiety 
symptoms in pregnant patients 
during labor.12 

x Lemon balm: May help relieve 
symptoms of mild-moderate 
generalized anxiety disorder and 
promotes sleep when taken via 
capsules.12 

x Marjoram: May help ease 
headaches.12  

x Fennel: May help relieve anxiety 
symptoms related to menopause.12  

 
In addition to using these oils as single 

agents, they may also be combined with 
other oils to elicit multiple effects or more 
symptom management.12 For example, the 
combination of ylang ylang with lavender 
and bergamot may help to lower stress 
levels by decreasing blood pressure, heart 
rate, and serum cortisol levels (the main 
hormone that contributes to stress).12  

The delivery of these agents mentioned 
above include inhalation, oral, and 
injections.13 These different delivery actions 
produce similar effects on the brain, where 
5-HT and dopamine (DA) are affected.14  In 
numerous studies that used rose oil, a 
physiological and psychological relaxation 
and anxiolytic effect was seen in 
primigravida women.15  Another study 
reported that rose geranium oil produced an 
anxiolytic effect in mice after an acute 
intraperitoneal injection.16  
 
Studies Evaluating the Effectiveness of 
Aromatherapy 

The placebo effect is a common 
rationale given for the mechanism of 
essential oils. A study by Ahmad et al 
evaluated the use of relaxation promoting 
essential oils, namely lavender, in pharmacy 
students via a randomized-single-blind 
placebo controlled trial. The students that 
were enrolled in the study were male and did 
not have a previous diagnosis of anxiety or 
depression, but were to undergo 
aromatherapy twice daily for three weeks 
during final exams. The researchers 
concluded that there was no benefit from 
aromatherapy when compared to placebo.17  
 

Although the ratio for anxiety 
diagnosis is twice as many in females 
compared to males, there is still a greater 
bias towards using male subjects when 
looking at anxiolytic drug therapies.2,3 Only 
a few studies looked at both sexes when 
comparing the medications. Differences in 
male and female physiology is apparent 
especially in steroid hormones. Hormones 
affect anxiety greatly, as sex hormones are 
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one of the main causes between anxiety 
differences in male and female. Studies 
show that high levels of estrogen reduce 
anxiety levels in female rodents.18 

Additionally, human males and females 
differ greatly in their olfactory bulb. This 
difference in the olfactory molecules and 
receptors results in dissimilarities between 
the male and female response.18,19 As a 
result of both sexes displaying different 
responses to essential oils, it may be more 
beneficial if future studies looked at both 
sexes in order to determine a more 
comprehensive mechanism of action. 
 

In a Portuguese study, there were 50 
subjects enrolled to receive 6 different types 
of aromatherapy massages.20 There was a 
statistically significant found (p<0.001) 
reduction in heart and respiratory rates. 
However, due to being an uncontrolled and 
small study, it may be underpowered.20 In 
the study, 39/50 were female and the 
average age was 30 and 35 years of age, 
men and women respectively.20 Medications 
and tobacco use were not excluded so it may 
have played a part in their anxiety 
reduction.20 In order to reduce this potential 
bias, the researchers tried to take this 
consideration into account by timing their 
aromatherapy massages.20 In the discussion, 
the researchers addressed that some of the 
limitations of the study may stem from the 
lack of standardized concentrations and 
formulations of essential oils. There was 
also a lack of sample calculations, control 
group, and large sample size. Despite 
showing benefit in aromatherapy use, more 
studies would need to be conducted in order 
to show benefit from use.20 

Discussion  
Based on the following methods and 

treatments available, it may benefit 
individuals suffering from anxiety to try 
more natural products when evaluating the 
side effect profiles of traditional 
pharmacologic therapies, cost of both 
pharmacologic and non-pharmacologic 
therapies, convenience-of-use, and time.  
 

With aromatherapy, patients may 
experience a quick response to ease anxiety 
symptoms. Aromatherapy can be delivered 
via different methods that an individual can 
keep on themselves (bracelets, necklaces, 
roll-bottles, inhalation sticks, etc) or 
stationed throughout their place of residence 
(diffusors, candles, etc).  
 

There is limited data and research 
available on aromatherapy benefits or 
effectiveness, so it should not replace 
pharmacologic medications. When 
completing a MeSH search in PubMed, 
there was limited data and research 
conducted on aromatherapy. When using 
search words “aromatherapy AND anxiety,” 
only 9 results appeared between 2012 and 
2021. For this reason, there were not major 
conclusive studies showing benefits for 
aromatherapy use in anxiety. In certain 
cases, some individuals may benefit from 
essential oil alone. In others, however, there 
may be limited to no benefit of using 
essential oils. This does not disregard the 
use of essential oils completely. Regardless, 
if essential oils work well for one person, 
this may not be the case for everyone. If a 
person experiencing anxiety prefers to take a 
more natural approach to anxiety 
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management, aromatherapy is a possible 
option, but the individual should always 
consult with their physician regarding its 
use.  
 

In conclusion, more studies should 
be conducted to evaluate the effectiveness, 
safety, and mechanism of action of 
aromatherapy on patients with psychiatric 
conditions, such as anxiety and depression. 
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Abstract 
 

 Improved sanitations systems, better hygiene, vaccines, and the use of antibiotics and other 
medications, have reduced the number of deaths caused by bacterial infections. Unfortunately, as 
our practices to reduce bacterial infections improve, the bacteria’s defenses improve just as 
quickly. Bacteria can develop resistance to the antibiotics that are used to kill them. To help 
combat antibiotic-resistance, a national plan has been put in place. This paper reviews the 
updates that have been made in the 2020-2025 plan as well as the components of the plan that are 
still being used.  
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ntibiotics  have been used to treat 
patients since the 1940s. Soon after the 

new treatment was developed, resistance 
from bacteria began being observed.  

Due to years of overprescribing, and 
overuse in agriculture and other industries 
antibiotic resistance has become a serious 
issue. Antibacterial resistance happens when 
bacteria develop the ability to become 
resistant to the medication designed to kill 
them. Once the bacteria have developed this 
trait, they are then able to pass this 
information to other bacteria. Eventually 
enough bacteria become resistant to a certain 
antibiotic that it is no longer useful in certain 
individuals.1  
 Resistant infections are difficult and 
sometimes impossible to treat. In most 
cases, antibiotic-resistant infections require 
extended hospital stays, additional follow-up 
doctor visits, and costly and toxic 
alternatives.1 The Centers for Disease 
Control and Prevention (CDC) reports that 
antibiotic resistant bacteria are responsible 
for more than 2.8 million infections and 
35,000 deaths a year in the Unites States.2  

 As this issue grows, crucial steps 
must be taken to combat antibiotic resistance 
so that we do not return to a pre-antibiotic 
era where small infections could be deadly. 
The National Action Plan for Combating 
Antibiotic-Resistant Bacteria (CARB) aims 
to help decrease the amount of antibiotic 
resistance.  

The Executive Order 13676 
established the Federal Task Force on 
Combating Antibiotic-Resistant Bacteria to 
identify actions to implement the National 
Strategy.3 Based on the 2014 U.S 
Government’s National Strategy for CARB, 
the first National Action Plan was released 
in 2015 by the Federal Task Force. The 
Presidential Advisory Council on 
Combating Antibiotic-Resistant Bacteria 
(PACCARB), also established by Executive 
Order 13676, is composed of both Federal 
and non-Federal subject-matter experts in 
human and agricultural heath.3  

 In midst the COVID-19 pandemic, 
this plan has been updated to better assess 
and control antibiotic resistance.2 In October 
2020, the updates to the National Action 
Plan were released. This plan will range 
from 2020-2025 and then will likely be 
readjusted to better assess our standing on 
the issue in the future.2 The 2020-2025 plan 
builds on the original plan released in 2015 
by expanding evidence-based activities that 
have been shown to stop the spread of 
antibiotic resistance, such as increasing 
infection prevention and control and 
improving the way antibiotics are used.4  

 The new plan features the same main 
goals with updated objectives. The plan can 
be broken down into five main goals. The 
first goal is to slow the emergence of 
resistant bacteria and prevent the spread of 
resistant infections.3 Bacteria and fungi 
resistance is inevitable, but it is important to 
slow this process to minimize the effects on 

A
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human and animal health.3 One way to 
achieve this is through primary prevention 
of infections through infection control and 
other interventions.3 Also, using antibiotics 
in humans and animals only when needed 
rather than as a preventative measure will 
greatly help to reduce the likelihood of 
bacteria developing resistance.3  

The Task Force on CARB 
anticipates challenges of trying to 
accomplish the goal of slowing and 
preventing the spread of resistant 
infections.3 The Task Force anticipates 
having difficulties changing behaviors to 
ensure that the optimal infections control 
practices and appropriate prescribing are 
taking place.3 Changing the way our 
healthcare systems have operated in the past 
is a challenge that will not be conquered 
overnight. Nonetheless, these efforts are 
vital to prevent future complications. 
Another issue will be identifying and scaling 
up the best practices across spectrums of 
care and ensuring their continuity while 
coordinating these practices across One 
Health. One Health is a collaborative and 
transdisciplinary approach with the goal of 
achieving optimal health outcomes by 
recognizing the interconnection between 
people.3 

Additionally, engaging all relevant 
stakeholders could be another potential 
difficulty.3 The objectives of the CARB plan 
explain plans to expand on national, 
regional, and state capacity for detecting, 
containing, and preventing antibiotic-

resistant infections.3 Additional education 
and training to help to change current 
practices efforts are also being made.  

The next goal that is outlined is to 
strengthen national One Health surveillance 
efforts to combat the resistance. Antibiotic 
resistances are no doubt a One Health issue 
because it affects the health of humans, 
animals, plants, and the environment.3 
Efforts to track the resistant organisms mass 
scale surveillance. This requires the 
collaboration of many U.S. Government 
agencies to track and report cases of 
resistance.3 This plan not only brings these 
agencies together but sets standards for 
practices and deadlines to invoke results.3 
There are many challenges that come from 
trying to strengthen the national 
infrastructure for surveillance of antibiotic 
use and resistance. Encouraging local, State, 
and private partners and stakeholders to 
collect and share data across the human, 
animal, plant, and environmental sectors is 
not an easy feat.3 Enhancing training and 
testing capacities will require laboratories to 
maintain ongoing support for staff, 
continuously maintaining testing equipment, 
and advancing testing methodologies.3 It is 
essential to find cost effective ways to 
collect and transmit the obtained data as 
well as practices that are time efficient. Four 
objectives have been put into place to help 
offset these perceived complications. 

The third goal is to advance 
development and use of rapid and innovative 
diagnostic tests for identification and 
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characterization of resistant bacteria.3 New 
diagnostic tests are urgently needed to detect 
antibiotic resistance and to improve 
surveillance, the control of infections, and 
treatment decision-making by providers. 
The major issue to this is introducing new 
diagnostics that lack research on their 
appropriate use in clinical and veterinary 
care and a lack of point-of-care antibiotic 
resistance diagnostics in outpatient settings.3 
There also needs to be a development of an 
incentive program to promote validation, 
adoption, and appropriate use of new and 
currently available diagnostics. The high 
cost of developing new diagnostics with the 
limited return on the investment is a huge 
difficulty that this plan hopes to not only 
address but to overcome by increasing 
education and showing the importance of 
these developments as well as to find ways 
to incentivize developments.  

The fourth goal is to accelerate basic 
and applied research and development for 
new antibiotics, other therapeutic, and 
vaccines. While surveillance and 
management are extremely important 
aspects of the plan, the development of 
better therapeutics are equally important. 
Tracking the issue allows us to know where 
we stand, but if we want to stay ahead of the 
issue it is important that new therapies are 
being created to help decrease current and 
possible future resistance. Research can help 
to improve our understanding of the many 
factors that contribute to the emergence, 
spread, and persistence of antibiotic 

resistance and can support new strategies or 
preventing and mitigating infections.3 
Improving on existing therapies is also 
important. Research on alternative to 
antibiotics, including bacteriophages, 
monoclonal antibodies, immune modulators, 
and phytochemicals, suggests that these 
products can help prevent and treat 
infections in humans and animals without 
promoting antibiotic resistance.3 Effective 
vaccines that prevent infection are another 
alternative to the use of antibiotics. Other 
research and innovative products like 
biotherapeutics including microbiome-based 
products, prophylactic monoclonal 
antibodies, and decolonizing agents, could 
expand the range of strategies and help 
reduce the impact of antibiotic resistance.3 
The discovery of new classes of antibodies 
with activity against gram-negative bacteria 
is also very challenging.3 Not only is it hard 
to find all these break throughs, but there is 
also the lag time to consider. The time that it 
takes for these discoveries to be made and 
then to be applied to development of new 
therapies and then to be distributed in 
medical practices. This involves more 
research and more education before the real 
impacts of the research finding can be felt. 
The main focuses of this goal are just as 
trying to increase the amount of research so 
that we can hopefully find new and better 
way of navigating through this impediment.  

The last goal is to improve 
international collaboration and capacities for 
antibiotic-resistance prevention, 
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surveillance, control, and antibiotic research 
and prevention.3 As outlined in the National 
Biodefense Strategy, the U.S. Government 
Global Healthy Security Strategy, and in 
accordance with the U.S Government’s 
engagement through the Global Health 
Security Agenda, the U.S. Government 
works to enhance the capacities of 
governments, civil society, academia, and 
the private sector in partner countries and 
the international community to address the 
emergence, spread, and impact of antibiotic 
resistance.3 To do this it is crucial to be able 
to rapidly detect and contain antibiotic-
resistant pathogens.3 Enhancing the global 
efforts as well as establishing a well-
functioning internal network to detect and 
respond to antibiotic resistance is a lofty 
task. This requires an alignment of many 
resources in the U.S and the rest of the 
world.3 Accomplishing this goal is 
extremely important so that all other efforts 
are not in vain. It is to be noted that the 
problem of antibiotic resistance is a threat to 
the humans, animals, plants, and the 
environment everywhere not just the United 
States. “Microbes don’t respect borders. 
They don’t respect political boundaries. 
They don’t respect political ideology. So, 
whatever our borders and national 
ideologies are, we need to work together; 
otherwise, it’s going to take a terrible toll.” 
States Martin Blaser, MD, chair of the 
Presidential Advisory Council on 
Combating Antibiotic-Resistant Bacteria 
(PACCARB).2  

 Although it is evident that the plan 
falls short in some areas even with the 
updates, the existence of this plan is an 
extremely important start. “Having a 
National Action Plan for CARB is important 
both symbolically and functionally,” said 
David Hyun, MD, senior officer with the 
Pew Charitable Trusts’ antibiotic resistance 
project. “When the first plan came out in 
2015, it sent an important signal that the US 
recognized and is working to combat the 
growing threat of antibiotic resistance, and 
by issuing an updated plan, the U.S. is 
sending a clear message that the fight 
against superbug remains a national 
priority.”2 

The National Action Plan for CARB 
does not specifically address the need for 
incentives to fix the financial model for 
antibiotics, which is widely seen as a 
roadblock to bringing innovative new 
antibiotics to market.2 The plan will be 
reassessed at its completion in 2025 which 
will allow an opportunity to adjust the 
current goals and objective to better 
decrease the emergence and spread of 
antibiotic-resistant infections and to better 
address issues like the current financial 
model.3 

 Within five years the previous 
portion of the CARB plan was also able to 
accomplish several objects. By working 
together on local, state, territorial and 
international levels the U.S Government has 
established the nation-wide Antibiotic 
Resistance Laboratory Network (AR Lab 
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Network).3 New programs were developed 
to improve antibiotic usage in healthcare. 
Biopharmaceutical accelerator, CARB-X, 
was initiated to help develop and approve 
new diagnostic and treatment options.3 
Moving forward into the next five-year plan 
it will be interesting to see what progress is 
made on the updated plan objectives.  
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Abstract 

 
Telehealth is referred to as the remote interactions between health care providers and patients 
through a variety of audio or video platforms. Over the past years, it has become quite useful in 
clinical health care, professional health care education, and public health administration. There 
are multiple technologies that provide telehealth such as videoconferencing, streaming media, 
store-and-forward imaging, and other wireless communications. Telehealth includes remote 
clinical services with other non-clinical services such as health administration meetings, medical 
education, and health worker training. 
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n the past, American rural areas had a 
more profound need for telehealth due to 

limited medical specialities and extended 
travel times to clinics.1 Remote methods of 
communication ensure that patients have 
access to special health care services that 
may not physically be accessible to them. 
This type of communication presents the 
importance of telehealth in modern health 
care.2 

 
Companies, such as Teladoc® and 

MeMD®, provide a variety of medical 
services. Teladoc, one of the first telehealth 
providers in the United States, includes 
“pediatric services, nonemergency medical 
issues, dermatological conditions, mental 
health consultations for issues such as 
depression and addiction, and sexual health 
consultations.” 3 Teladoc® has its own 
physicians that can send prescriptions to 
pharmacies and analyze lab results. 3 
Whereas, MeMD® follows a different 
approach. MeMD® allows users to explain 
their symptoms and a doctor assesses them 
within the same consultation.3 It also offers 
urgent care services and talk therapy 
sessions.3Most telehealth service companies 
have similar goals of providing the best 
quality of health care through remote 
communications.  
 
The Cruciality of Telehealth 

The need for telehealth care 
increased vastly in 2020 as SARS-CoV-2, 
the virus that causes COVID-19, spread. 
COVID-19 is considered a public health 
emergency so it is essential that individuals 

follow updated regulations. In-person 
communication between health care 
providers and patients needed to be limited 
due to COVID-19 restrictions such as social 
distancing. Telehealth technologies play an 
important role in ensuring these restrictions 
are followed while attempting to limit the 
spread of the virus. The public is encouraged 
to stay home during the pandemic, but this 
proves difficult for in-person doctor visits 
not pertaining to COVID-19. Telehealth 
assists in reducing the risk of “patients 
infecting others (particularly health care 
workers).” 4 

 
Another key benefit of remote health 

care communication is preserving personal 
protective equipment (PPE).5 Remote 
communications also decrease the risk of 
transmitting the SARS-CoV-2 virus to 
others if either the provider or patient carries 
it. In order to accommodate all patients’ 
circumstances, multiple methods of 
telehealth can be offered with each method 
varying vastly in terms of its procedures, 
policies, and guidelines.4 

 
Methods of Telehealth 

Different methods of telehealth have 
been employed over the recent years for 
many types of health care issues. These 
methods can be categorized into three main 
types of remote communication: 
synchronous, asynchronous, and patient 
monitoring.  

 
Synchronous telehealth refers to 

“real-time telephone or live audio-video 
interaction” between health care providers 
and patients. This method involves devices 

I 
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that are able to connect to communication 
networks.  

 
Asynchronous telehealth methods 

include “store and forward” formatting, 
which implies messages, images, or data are 
submitted to online portals.5 These 
submissions are later evaluated and 
responded to by health care professionals. 
This type of communication typically occurs 
through secure networks.  

 
The other main type of telehealth is 

remote patient monitoring. It allows patients 
to enter specific health data (weight, blood 
pressure, blood sugar, etc.) from one 
location to health care providers. 5 
Commonly, health care workers recommend 
this form of telehealth once a patient is 
released from care. 5 Remote patient 
monitoring ensures the patient is 
maintaining routine care while recovering.5 

All these telehealth methods play a 
significant role in limiting in-person clinic 
visits during the COVID-19 pandemic.  
 
The History of Telehealth Before COVID-
19 

The outbreak of COVID-19 has 
significantly expanded the application and 
importance of remote health care systems. 
The expansion of telehealth and 
telemedicine have grown exponentially in 
recent years due to the rapidly improving 
telecommunications infrastructure, as 98% 
of Americans now live in areas with 4G 
LTE service with increased processing 
speeds across all devices.6  Because of the 
increase in quality and availability of 
internet usage and cloud-based consulting 

services, the next generation of health care 
professionals are developing in a digital 
world in which the past inconveniences of 
technological efficiency are no longer 
concerns.6 

 
A continuing obstacle regarding the 

advancement of telehealth includes the 
reimbursement process, because the Centers 
for Medicare and Medicaid Services (CMS) 
guidelines are not standardized across all 
states. 6 However, even before the onset of 
COVID-19 telehealth guidelines and 
policies were as advanced and widespread as 
they had ever been.7 The Center for 
Connected Health Policy released the guide 
“State Telehealth Medicaid Fee-For-Service 
Policy: A Historical Analysis of Telehealth: 
2013 - 2019” in order to display the trends 
and growth of telehealth over the past few 
years.7 The key findings include that live 
video is now reimbursed by Medicaid across 
all states and D.C. compared to 6 states and 
D.C. in the Spring of 2013.8 Additionally, 
the number of states reimbursing for remote 
patient monitoring has tripled since 2013.8 

 
Telehealth has been expanding the 

past 7 years as exemplified by increased 
adoption of reimbursement policies for 
varying forms of telehealth, and it appears to 
be continuing to grow in the time of 
COVID-19 with the addition of security 
measures and privacy reassurance.9 In times 
before COVID-19, in which telehealth was 
not a universally necessary form of health 
care, telehealth still continued to be widely 
adopted due to the convenience it offers 
when coupled with today’s technological 
advancements.8 However, with the current 
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pandemic creating the unexpected need to 
provide health care remotely, former 
guidelines and policies became inapplicable, 
and have needed to be modified.10  
 
Current Guidelines for Telehealth 

The unexpected onset of COVID-19 
created a need for a widespread remote form 
of health care. Due to the sudden need to 
adjust to unconventional practices, many 
new but temporary policies and guidelines 
revolved around telehealth. Many of these 
policies specifically focused on 
reimbursement policies, cyber security, 
temporary expansion, and other flexibilities 
to further accommodate patients.11  

 
The Centers for Medicare & 

Medicaid Services (CMS) often directs 
reimbursement policies for various health 
care practices. Under the newly enacted 
Coronavirus Preparedness and Response 
Supplemental Appropriations Act and the 
1135 Waiver, telehealth has been covered in 
a broader spectrum by Medicare and 
Medicaid Under the 1135 Waiver.12 

Medicare is valid for coverage in terms of 
office, hospital, and general medical visits 
that occur by telehealth in the U.S. including 
from patients’ homes.12 Furthermore, the 
HHS Office of Inspector General (OIG) will 
also allow for health care providers to 
reduce or waive cost-sharing for telehealth 
visits that are paid for by federal health care 
programs.12 Therefore, the CMS concluded 
that for the duration of the COVID-19 
Public Health Emergency, telehealth visits 
will be regarded the same as in-person 
medical visits with the same cost and rates.12  

 

Beyond more leniency in coverage 
for telehealth, there is greater expansion in 
the qualifications of telehealth sites and 
methods in order to provide health care and 
services to more people.12 Patients living in 
rural areas were significantly impacted by 
the needed distancing from COVID-19, 
therefore Federally Qualified Health Centers 
(FQHCs) and Rural Health Clinics (RHCs) 
are temporarily considered distant telehealth 
sites to provide telehealth services to 
patients remotely.11 Another significant 
development in a wider outreach includes 
the CMS’s broadened consideration of what 
is deemed to be covered telehealth service 
by Medicare, which now includes 
emergency departments visits, therapy 
services, and home visits.11 Federal health 
care programs such as Medicare, Medicaid, 
and the Children’s Health Insurance 
Program (CHIP) have also become more 
receptive towards changes with cost-
sharing.11 The HHS Office of Inspector 
General (OIG) has been allowing health care 
providers to decide whether cost-sharing for 
virtual care can be reduced or waived.11  

 
Beyond Federal health programs, 

billing and reimbursement for telehealth 
services have been lowered as well.11 
Certain private insurance plans may 
reimburse patients for any telehealth service, 
with most companies covering at least a few 
telehealth services; however, it depends on 
the company to decide its policies.11 

Similarly, Medicaid does cover some forms 
of telehealth practices, but it differs from 
state to state, with no two states having the 
exact same reimbursement policies and 
guidelines.11 Policies for reimbursement and 
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billing of telehealth care services have 
temporarily expanded due to COVID-19, 
with federal and state government making 
an effort to remove both territorial and 
payment barriers in hope to make remote 
health care accessible and affordable to all.11 
Overall, the lack of standard protocols in 
reimbursement guidelines between states 
poses the common issue of uneven coverage 
for all patients, and this brings to light 
several other conditions that may limit the 
advancement and permanence of telehealth.  

 
The Future of Telehealth 

The COVID-19 pandemic has had a 
great impact on the delivery of health care, 
in which telehealth reimbursement has been 
covered by health care providers and payers 
to help limit exposure to the coronavirus.10 
However, the question of whether telehealth 
will become a standard form of health care 
and whether temporary mandates will 
become permanent is up to debate.10  

 
Because of the sudden and 

unprecedented deregulation of telehealth, it 
is still unclear how the current and future of 
health care services will be impacted. The 
question comes down to whether the 
benefits of telehealth will exceed the current 
concerns regarding quality of care and 
security. Some health care providers and 
experts question how essential medical 
examinations such as lab work, scans and 
imaging, or physical exams will be 
incorporated into telehealth and how the 
quality of care and patient understanding of 
their health will be impacted, or the negative 
impacts if certain medical practices are 
adopted deficiently.9 

Furthermore, it is unclear whether 
current society is willing to adopt telehealth 
as a central form of health care after the 
pandemic ends, as cultural acceptance of 
virtual visits rather than in-person visits has 
been an unprecedented matter.5 The concern 
of technological accessibility and security 
also arises.9 Access to the internet and 
technology is not universal, and familiarity 
with telecommunications pose barriers to 
telehealth.9   

 
Additionally, there is no standard 

protocol nor policy for interstate licensure, 
as Medicare and Medicaid policies for 
reimbursement differ greatly across all 
states.9  
 
Conclusion 
 Telehealth has become a crucial part 
of the healthcare system since the beginning 
of the COVID-19 pandemic in the United 
States. Different methods to provide 
telehealth care to patients allows patients to 
communicate with their healthcare providers 
convieniently. Although telehealth 
technology provides many benefits, the lack 
of standardized guidelines in security and 
coverage plans poses a concern of equitable 
health care for all patients. The sudden onset 
of the COVID-19 pandemic has led to an 
unparalleled uptake of telehealth with 
temporary conditions in which the outcomes 
have not yet been observed.9 While 
telehealth services include benefits, such as 
limiting the spread of COVID-19 and 
preserving PPE, they still remain subject to 
further review and study.  
 
 



 A℞CH   

 Annual Review of Changes in Healthcare   
   
 

Volume 5, Issue 1 

6

References 
 

1) What is telehealth? How is telehealth different from 
telemedicine? [Internet]. HealthIT.gov. 2019 [cited 
2021Feb1]. Available from: 
https://www.healthit.gov/faq/what-telehealth-how-
telehealth-different-telemedicine  

2) Why is telehealth important for rural providers? 
[Internet]. HealthIT.gov. 2019 [cited 2021Feb1]. 
Available from: https://www.healthit.gov/faq/why-
telehealth-important-rural-providers   

3) Roland J, Potter D. 10 Best Telemedicine 
Companies [Internet]. Healthline. 2020 [cited 
2021Feb1]. Available from: 
https://www.healthline.com/health/best-
telemedicine-companies 

4) Hoffman DA. Increasing Access to Care: Telehealth 
during COVID-19. Journal of Law and the 
Biosciences. 2020; 7(1): 1-15. 

5) Using Telehealth to Expand Access to Essential 
Health Services during the COVID-19 Pandemic 
[Internet]. Centers for Disease Control and 
Prevention. Centers for Disease Control and 
Prevention. 2020 [cited 2021Feb1]. Available 
from: https://www.cdc.gov/coronavirus/2019-
ncov/hcp/telehealth.html 

6) Telehealth set for 'tsunami of growth,' says Frost & 
Sullivan [Internet]. Healthcare IT News. 2020 
[cited 2021Feb1]. Available from: 
https://www.healthcareitnews.com/news/telehealth
-set-tsunami-growth-says-frost-sullivan 

7) Center for Connected Health Policy. State telehealth 
medicaid fee-for-service policy  [Internet]. 
CCHPCA. 2020 [cited 2021Feb1]. Available from: 
https://www.cchpca.org/sites/default/files/2020-
01/Historical%20State%20Telehealth%20Medicai
d%20Fee%20For%20Service%20Policy%20Repor
t%20FINAL.pdf 

8) History of Telehealth [Internet]. AccessMedicine. 
2018. [cited 2021Feb1]. Available from: 
https://accessmedicine.mhmedical.com/content.asp
x?bookid=2217§ionid=187794434 

9) Royce T. Will telehealth services become the norm 
following COVID-19 pandemic? [Internet]. UNC 
Lineberger. 2020 [cited 2021Feb1]. Available 
from: https://unclineberger.org/news/will-
telehealth-services-become-the-norm-following-
covid-19-pandemic/ 
 
 
 
 
 

 
 

10) Strazewski L. Telehealth's post-pandemic future: 
Where do we go from here? [Internet]. American 
Medical Association. 2020 [cited 2021Feb1]. 
Available from: https://www.ama-
assn.org/practice-management/digital/telehealth-s-
post-pandemic-future-where-do-we-go-here 

11) Assistant Secretary for Public Affairs (ASPA). 
Telehealth: Delivering Care Safely During 
COVID-19 [Internet]. US Department of Health 
and Human Services. 2020 [cited 2021Feb1]. 
Available from: 
https://www.hhs.gov/coronavirus/telehealth/index.
html 

12) Fact sheet Medicare Telemedicine Health Care 
Provider Fact Sheet [Internet]. CMS. 2020 [cited 
2021Feb1]. Available from: 
https://www.cms.gov/newsroom/fact-
sheets/medicare-telemedicine-health-care-
provider-fact-sheet 

 

 



 
 
 
 
 
 
 
 
 
 
 
 

 


	FRONT COVER May 2020
	Volume5PrintEdition[2]
	Back Cover 2020



