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B y  M a r k  H a r r i s

The development of antibiotics to 
treat infectious diseases is one of 
the wonders of modern medicine. 

From the discovery of penicillin in 1928 
to its first widespread drug application in 
World War II to treat infections in soldiers, 
the dawning age of antibiotics heralded 
remarkable advances in medicine’s efforts 
to control bacterial infections in humans.1

Thanks to the growing availability of 
many new pharmaceutical antibiotics follow-
ing World War II and through the 1970s, a 
host of once-difficult-to-treat diseases, such 
as bacterial pneumonia and strep throat, 
can now be successfully treated. Antibiotics 
have also enabled other medical advances, 
including practices that involve management 
of complex surgeries, organ transplantation, 
cancer chemotherapy, care for premature 
infants, and the intensive care unit.2

From wonder to worry 
Yet, the wonders of antibiotics come with 

a caveat. These potent drugs must be used 
judiciously to preserve their value as a medi-
cal treatment. When antibiotics are overused 
or used inappropriately, the risk that they 
will lose their effectiveness as disease-fighting 
agents increases. This is because the germs 
that cause bacterial infections can adapt to 
antibiotic medicines used against them.

The phenomenon of antibiotic resis-
tance is a naturally occurring one. When 
exposed to antibiotics, the germs that cause 
bacterial infections can develop resistance 
mechanisms using instructions in their 
DNA. In turn, this resistance can spread as 
the bacteria multiply and share these genetic 
instructions with other germs. While the 
defense strategies used by disease-causing 
bacteria work in different ways, the end 
result is an adaptive response that can ren-
der antibiotics less effective in destroying 
harmful bacteria.3

In a sense, the very power of antibiotics 
to work so effectively against many infectious 

diseases requires a proportional responsibil-
ity to respect and preserve that power. Sir 
Alexander Fleming, who shared the win 
of the 1945 Nobel Prize in Physiology or 
Medicine with Ernst Chain and Sir Howard 
Florey for their work in developing peni-
cillin,4 understood this. Fleming issued a 
warning in his Nobel lecture:

The time may come when penicillin can be 
bought by anyone in the shops. Then there 
is the danger that the ignorant man may 
easily underdose himself and, by exposing 
his microbes to nonlethal quantities of the 
drug, make them resistant.5

To some extent, that time has come. 
Today, antibiotic resistance is a significant 
global health issue. At least 700,000 people 
die each year globally due to drug-resistant 
diseases, according to the United Nations 
(UN) Interagency Coordination Group on 
Antimicrobial Resistance.6 Without future 
action, this figure could increase to as many 
as 10 million deaths each year by 2050.6

A Hard Pill 
to Swallow

Prescription overuse is a recipe for  
antibiotic resistance



antibiotics that drives the resistance, which 
then drives the potential risk,” explains Dr. 
Peterson. “But there’s the connectivity issue 
of how this resistance gets transferred. Does 
it get transferred throughout the system by 
contamination? Is the food not properly 
sterilized? Does the drainage water system 
runoff have these bacteria, and somehow it 
contaminates a water source? How do we get 
exposed to these things in different fashions 
throughout the environment?”

The use of antibiotics in animal agri-
culture is also an international concern. 
“In the United States, the large majority of 
antibiotics on a per-pound basis is going 
into animals,” notes Dr. Price. “The threat 
here is directly relevant to the drugs, both 
the quantity and the types of drugs that 
people use in animals. It’s been a painfully 
slow process, but the FDA [U.S. Food and 
Drug Administration] has over the years 
limited the different types of antibiotic drugs 
that can be used in animals. That moder-
ates the potential impact on human health. 
However, if you think about it globally, we’ve 
also exported this industrialized model of 
animal production with the concentrated 
animal feeding operations [CAFOs] that use 
many different antibiotic drugs. In develop-
ing countries, they are using all the different 
antibiotic drugs, both first-line and last-
line antibiotics, as a sort of shortcut to try 
to make animals grow faster and prevent 
diseases that may or may not occur.” 

Rx restraint 
To clarify, bacteria are considered a type of 
microbe, which is why antibiotics are also 
known as antimicrobials. Another type of 
microbe is fungi, which cause illnesses such 
as yeast infections and athlete’s foot. These 
conditions may be treated with antifungals.3 

Further, basic differences exist between 
bacteria and viruses.

Bacteria are living, single-celled micro-
organisms found in a variety of environ-
ments. Most bacteria are either harmless 
or otherwise beneficial, such as the good 
bacteria in the gastrointestinal system that 
aid in digestion.8

How does this growing global-health 
peril impact Americans? While patterns 
of antibiotic use vary among nations, the 
threats from growing antibiotic resistance 
in one geographic region or nation invari-
ably create risks in other parts of the world.

“As we have learned through the 
COVID-19 pandemic, microbes don’t really 
respect political boundaries, and [they] travel 
the world,” says Lance Price, PhD, codirector 
of the Antibiotic Resistance Action Center 
at the Milken Institute School of Public 
Health at George Washington University. 
“Globally, antibiotic resistance is a big prob-
lem. In some countries where environmental 
controls are not as good, and where they 
have no regulations in terms of use, we 
see a really ugly picture that contributes to 
antibiotic resistance spreading around the 
world. This is partly to blame for some of the 
bad superbugs we are dealing with today in 

the United States, like CRE—carbapenem-
resistant Enterobacteriaceae—which is one 
of the nightmare superbugs.”

Indeed, U.S. data reveal the locally felt 
perils of antibiotic resistance. “In the United 
States, the CDC [Centers for Disease Control 
and Prevention] estimates there are about 
2.8 million infections caused by antibiotic-
resistant bacteria and approximately 35,000 
deaths every year,” says David Hyun, MD, 
senior officer of the Antibiotic Resistance 
Project for the Pew Charitable Trusts. “This 
is widely viewed as somewhat of a conser-
vative estimate—that the true number may 
actually be even higher. It’s a very significant 
issue. We’re starting to see higher numbers 
of patients in the community who are get-
ting infections that used to be easily treated 
with antibiotics. There’s some difficulty 
now in treating these infections, such as 
urinary tract infections that have become 
more resistant, [because] the traditional oral 
antibiotics are just not effective anymore in 
curing the disease.”

Surprisingly, most antibiotics used in 
the United States are in food production. 
Around 80% of antimicrobials purchased 
in the United States in 2014 were for use in 
animal agriculture.7 This widespread use of 
antibiotics in livestock raises its own set of 
public health concerns, say experts.

“The issue is that the antibiotics they’re 
using as growth promoters in animals are the 
same as—or they can be very similar to—
those used in human health,” says Marnie 
L. Peterson, PharmD, PhD, outreach coor-
dinator for the Antimicrobial Stewardship 
Project at the University of Minnesota’s 
Center for Infectious Disease Research and 
Policy. “This creates resistance to bacteria. 
Like E. coli bacteria, they are bacteria that 
can become pathogenic in humans, and 
they have a resistance mechanism that can 
be class resistant to an antibiotic that might 
be used in humans. Even if it’s a different 
antibiotic, it can be in the same class, so it’s 
therefore still resistant.”

As Dr. Peterson notes, the use of anti-
microbial agents in agriculture raises the 
matter of the mechanisms that link these 
industry practices to humans and their 
environment. “It’s the consumption of the 
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Dose don’ts
Health experts from the Pew Chari-
table Trusts, the Centers for Disease 
Control and Prevention, and else-
where teamed up in 2018 to evaluate 
antibiotic use and set national pre-
scribing targets. Several findings from 
the analysis showed ample room for 
improvement17:

• 56% of the examined prescrip-
tions were inappropriate in 
terms of the specific antibiotic 
prescribed, the duration of treat-
ment, or the illnesses for which 
they were given.

• 79% of all antibiotic prescriptions 
for community-acquired pneumo-
nia and 77% of those for urinary 
tract infections were inappropri-
ate. The expert panel determined 
that the national target should be 
to reduce 90% of the inappropri-
ate use for each condition.

• 47% of all fluoroquinolone and 
27% of all vancomycin prescrip-
tions were inappropriate. The 
panel recommends a 95% reduc-
tion in the use of each of these 
antibiotics as a national target.
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Where are the new 
antibiotics?
The development of new antibiotic 
drugs is a crucial component of the 
long-term solution to growing anti-
biotic resistance. Unfortunately, the 
pharmaceutical industry, due to finan-
cial and market factors, has been slow 
to prioritize developing new antibiotic 
products. However, as the scope of the 
antibiotic-resistance issue has become 
more urgent, new legislative and indus-
try initiatives have emerged. Advocates 
of antibiotic development hope such 
initiatives will begin to remedy the 
current shortage of new antibiotic 
products.16
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By contrast, viruses are much smaller 
than bacteria. A virus is a small collection of 
genetic code (DNA or RNA) surrounded by 
a protein coat. Unlike bacteria, viruses are 
not alive but require a host cell to replicate. 
They are also much more common than 
bacteria, outnumbering the latter by 10 to 1.9 

A starting point for antibiotic awareness 
is to know that these drugs will not work 
against infections caused by viruses or fungi. 
Unfortunately, some of the more common 
infectious illnesses will often share similar 
symptoms. Therefore, physicians should 
make a careful clinical assessment, which 
includes the use of diagnostic testing, to 
determine whether an antibiotic is the right 
choice for a serious presenting illness.

The CDC identifies the appropriateness 
of antibiotics’ use for the following common 
illnesses10: 

• Chest cold (acute bronchitis). 
Symptoms include cough and mucus; 
antibiotics will not help recovery.

• Common cold. Symptoms include 
sneezing, runny or stuffy nose, sore 
throat, and cough; antibiotics do not 
work against viruses that cause colds.

• Ear infection. Symptoms include ear 
pain and fever; some ear infections, 
such as middle ear infections, need 
antibiotic treatment, but many can 
improve without antibiotics.

• Flu (influenza). Symptoms include 
fever, cough, sore throat, runny or 
stuffy nose, and body aches; antibiotics 
do not ease symptoms, and their side 
effects could cause harm. 

• Sinus infection (sinusitis). Symptoms 
include headache, stuffy or runny 
nose, and face pain or pressure; anti-
biotics are not necessary for many 
sinus infections, so a physician should 
decide whether an antibiotic is needed.

• Skin infections. Symptoms include 
skin redness and swelling of the 
affected area; a physician may decide 
whether an antibiotic is needed.

• Sore throat. Symptoms include 
throat pain and hoarseness; most sore 

Resources
Antimicrobial Stewardship Project 
Center for Infectious Disease 
Research and Policy, University of 
Minnesota
https://www.cidrap.umn.edu/asp

Antibiotic Resistance Action Center
Milken Institute School of Public 
Health, George Washington  
University
http://battlesuperbugs.com

Antibiotic Resistance Project 
The Pew Charitable Trusts
https://www.pewtrusts.org/en/proj 
ects/antibiotic-resistance-project



throats, except for strep throat, do not 
need antibiotics.

• Urinary tract infection. Symptoms 
include pain or burning while urinat-
ing as well as frequent urination; anti-
biotics are needed, with a physician’s 
diagnosis and prescription.

Notably, most antibiotic prescriptions 
are written in outpatient health care settings. 
In fact, approximately 13% of all outpatient 
medical practice visits result in an antibiotic 
prescription. Yet, as many as 30% of these 
prescriptions may be unnecessary, according 
to a panel of experts convened in 2015 by the 
Pew Charitable Trusts, the CDC, and other 
groups.11 While 44% of outpatient antibiotic 
prescriptions were used to treat acute respira-
tory conditions (e.g., middle ear infections, 
bronchitis, influenza, and pneumonia), about 
half of these prescriptions were unnecessary 
because many of those conditions are not 
responsive to antibiotics.11

Why is there such a high percentage of 
unnecessary outpatient antibiotic prescrip-
tions? The reasons are many and complex. 
A 2020 BMJ Open article’s findings indicate 
that 94% of primary care physicians agree 
that antibiotic resistance is a problem in the 
United States.12 Yet only 55% of the physi-
cians surveyed saw improper prescribing as 
an issue in their own practice.12

“We observed somewhat of ... a discon-
nect in the study,” notes Dr. Hyun, one of the 
study’s coauthors. “As a larger issue, antibiotic 
resistance and inappropriate prescribing 
were recognized as a problem when they 
were looking at it at a macrolevel or the 
national level. But when you narrow it down 
to their practice at the provider level, the 
recognition diminishes quite significantly.”

Dr. Hyun offers some clarity on the 
significance of the disconnect among phy-
sicians seen in the study: “When it comes 
to improving antibiotic use, what this [dis-
connect] tells us first is the importance of 
data—showing providers what their pre-
scribing patterns are and comparing them 
to their peers so that everybody has a clear 
understanding of where their prescribing 
patterns stand—[and] in terms of not only 
just the volume but also at the appropriate-

ness level.”

The restrain game 
Dr. Hyun and other experts agree: the value 
of data is integral to antibiotic stewardship 
strategies designed to reduce the overuse of 
antibiotics. In the hospital setting, antibiotic 
stewardship programs over the past two 
decades have used data on prescribing pat-
terns and other measures to promote better 
use of antibiotics.

“Antibiotic stewardship programs and 
activities are basically systemic applications 
of policy efforts to ensure that antibiotics are 
used only when they are truly needed—when 
there’s a true bacterial infection,” explains 
Dr. Hyun. “And when they are needed, [anti-
biotic stewardship is used] to make sure 
that the right type of antibiotics is being 
selected—the most effective and the safest 
choice—and then used in the most appropri-
ate dosing and length of therapy.”

The value of such hospital-based stew-
ardship programs has more recently led 
to new Joint Commission and Medicare 
standards and rules supportive of a methodi-
cal organizational approach to antibiotic 
stewardship. Notably, the U.S. government 
also sponsors the National Action Plan for 
Combating Antibiotic-Resistant Bacteria, 
2020-2025. This federal task force plan rep-
resents an update of government initiatives 
in place for several years now to promote 
evidence-based strategies to optimize the 
appropriate use of antibiotics.13

Efforts are also underway to expand 
evidence-based stewardship strategies in 
outpatient settings. “Time and time again, 
we’ve seen how important being able to 
measure antibiotic use at the provider level 
[is] and then providing that data back, with 
feedback, to the provider on how to improve 
their antibiotic prescribing,” says Dr. Hyun. 
“That is the tried-and-true method in hos-
pital settings, but there’s also been more 
recent data that show it’s equally effective 
in outpatient settings.”

Notably, the 2020 BMJ Open article’s 
study12 indicates that to effectively get 
involved in stewardship activities to improve 
prescribing patterns, physicians need assis-

tance from their health systems and orga-
nizations. “Nearly half of the physicians we 
surveyed responded that they needed a lot 
of help in doing so,” reports Dr. Hyun. “This 
is because a lot of primary care physicians 
are inundated with many competing priori-
ties when it comes to quality improvement 
across many different public health issues. 
As such, they have a finite level of resources 
and time to allocate to these issues.” 

A related aspect of antibiotic steward-
ship, especially in outpatient care, involves 
finding ways to improve public and patient 
awareness of what constitutes appropriate 
antibiotic use. Indeed, this issue touches on 
concerns about the overall health literacy in 
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Critical conditions
The Centers for Disease Control and 
Prevention divides 18 antibiotic- 
resistant bacteria and fungi into three 
categories based on level of concern 
to human health: urgent, serious, and 
concerning.15

One urgent threat involves 
Clostridioides difficile, or C. diff, a 
bacterium that is a cause of life-
threatening diarrhea and colitis. In 
2017, there were 223,900 cases of 
C. diff and at least 12,800 deaths. C. 
diff occurs in people who have had 
recent medical care that included 
antibiotic treatment.15

Drug-resistant gonorrhea is 
another urgent health threat. The 
Neisseria gonorrhoeae bacterium, or 
N. gonorrhoeae, causes this sexu-
ally transmitted disease. The disease 
is associated with life-threatening 
ectopic pregnancy, infertility, and 
other risks. There are about 550,000 
drug-resistant gonorrhea infections 
annually. Only one class of antibiotics 
is still considered an effective treat-
ment for gonorrhea.15

Another well-known infectious 
disease threat is methicillin-resistant 
Staphylococcus aureus, or MRSA. In 
2017, MRSA was associated with an 
estimated 323,700 hospital infec-
tions and 10,600 deaths. The Centers 
for Disease Control and Prevention 
categorizes MRSA as a serious health 
threat.15



 antibiotic resistance

18    MayJun 2021   |   CMA Today    

the community, say experts, including gaps 
in the public’s knowledge of antibiotics.

“Public awareness of the impact of anti-
microbial resistance is getting better, but 
there is still a big gap in true understanding 
of the topic,” says Elizabeth D. Hermsen, 
PharmD, MBA, BCPS-ID, head of Global 
Antimicrobial Stewardship at Merck. “I think 
that’s where the issue of health literacy really 
comes into play. There have been different 
surveys done in different countries, not just 
in the United States, evaluating the public’s 
understanding of antimicrobial resistance 
and stewardship. Most people recognize that 
antimicrobial resistance is a problem, but 
many people incorrectly think that it’s the 
body developing resistance to the antibiotic 
rather than the bacteria becoming resistant 
to the antibiotic. They don’t understand that 
antibiotic overuse is a key driver of antibiotic 
resistance. There’s also still the common 
misbelief that viral illnesses, like the com-
mon cold, for example, can be treated with 
antibiotics.”

All this underscores how important 
antibiotic literacy is to addressing overuse 
of these medicines, especially in outpatient 
care, where most antibiotic use occurs, says 
Dr. Hermsen. To note, Dr. Hermsen is a 
coauthor of a 2020 Advances in Therapy 
report.14 In the report, the authors make a 
critical point about the role of both patients 
and providers in improving antibiotic lit-
eracy and practices in outpatient settings:

Increased awareness and education are not 
only needed for patients. Providers overpre-
scribe antibiotics for many reasons. Factors 
influencing prescribing decisions include, 
but are not limited to, time constraints, 
diagnostic uncertainty, ‘decision fatigue,’ 
perception that the risk of not treating is 
greater than the risk of overprescribing, per-
ceived or explicit patient/caregiver demands, 
and patient satisfaction concerns. Both 
patient and provider behaviors need to 
be considered in order to improve AMS 
[antimicrobial stewardship]. These points 
reinforce the importance of the two-sided 
nature of health literacy.14

Path of least resistance 
While experts agree more work remains 
to be done to improve antibiotic literacy 

throughout the health system, signs indicate 
that public awareness is slowly shifting in 
the right direction.

“I think with the shift toward educat-
ing patients more about which [conditions] 
are appropriate to treat with an antibiotic, 
people are becoming more aware that they 
don’t always need an antibiotic,” says Iris 
Peltier, CMA (AAMA), who works at Cradle 
thru College Care in Kansas City, Missouri. 
“However, it’s still not unusual for parents 
to assume their child needs an antibiotic. 
Sometimes parents feel that if they’re com-
ing in for an appointment, then they need 
to leave with a prescription. But, of course, 
that’s not always necessary.”

In fact, one of the most common phone 
calls the clinic receives is from someone ask-
ing whether one of the physicians can just 
call in an antibiotic prescription, observes 
Peltier. “It might be for what they assume 
is an ear infection, for example,” she says. 
“Our response is to explain that if it’s a true 
ear infection, the doctor will be happy to 
prescribe an antibiotic. But the ear could 
hurt for a number of reasons. So, [I say,] 
‘Let’s [have a pediatrician] take a look and 
see if we can get to the bottom of why the 
ear is feeling this way.’ ”

The clinic physicians are careful to 
follow established antibiotic-prescribing 
guidelines, such as those from the American 
Academy of Pediatrics, says Peltier. “A con-
firming test of some kind or clinical his-
tory—gathering history information on 
the current illness—is necessary for our 
physicians to know how they are going to 
treat an illness. Whether it’s supportive care 
for the symptoms or more diagnostic testing, 
there are steps they’ll recommend before 
they reach the point of saying this needs 
an antibiotic.”

Peltier and others agree that health care 
providers need to find engaging ways to 
improve patient literacy about antibiotics. 
Medical practice staff can take simple steps 
to convey to patients their commitment to 
appropriate antibiotic use, such as through 
communication tools like commitment let-
ters as well as waiting and examination 
room informational posters on antibiotics. 
Another helpful strategy is to sponsor staff 



explanations of key issues involving the use 
of antibiotics.

“For individuals, the value of staying 
informed about antibiotics, knowing they 
do have the power to use this information 
to affect their health, … is so important [to 
recognize],” concludes Dr. Peterson. “But 
there’s another point worth repeating. We 
know we can’t prevent antibiotic resistance 
100%, but we certainly can affect it. That’s 
what antibiotic stewardship is about. The 
stewardship is in using these antibiotics 
appropriately when they’re needed and 
knowing when not to use them at all when 
they’re not needed.” 

Dr. Peterson voices a critical point. 
As a global public health challenge, the 
campaign to protect antibiotic medicine is 
one built on a recognition of the issue’s pro-
found societal and global interconnectivity. 
From the physician’s examination room to 
the patient’s medicine cabinet and beyond, 
when it comes to antibiotics, the choices we 
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training on how to talk to patients about 
appropriate antibiotic practices.

With its mix of professional informa-
tion, commentaries, news reports, podcasts, 
and other materials, the Center for Infectious 
Disease Research and Policy website, for 
example, is a great online resource useful 
to both clinicians and interested individuals 
who want to learn more about antibiotics. 
For instance, the podcast series Superbugs 
and You: True Stories from Scientists and 
Patients Around the Globe provides up-to-
date information about antibiotic steward-
ship and related insights to a wide target 
audience. “It’s not just news for a policy 
maker or health care provider,” says Dr. 
Peterson. “It’s news that anyone would be 
able to understand and digest.”

Another helpful online resource is the 
Antibiotics and You website, which is spon-
sored by the Antibiotic Resistance Action 
Center at the Milken Institute of Public 
Health. The site provides easy-to-understand 

Plan for action
The National Strategy for Combating 
Antibiotic-Resistant Bacteria defines 
five goals to reduce the incidence 
and impact of antibiotic-resistant 
infections13:

1. Slow the emergence of antibiotic-
resistant bacteria and prevent 
the spread of antibiotic-resistant 
infections.

2. Strengthen national One Health 
surveillance efforts to combat 
antibiotic resistance.

3. Advance the development and 
use of rapid and innovative 
diagnostic tests for the identi-
fication and characterization of 
antibiotic-resistant bacteria.

4. Accelerate the research and 
development for new antibiotics, 
other therapeutics, and vaccines.

5. Improve international collabora-
tion and capacities for antibiotic-
resistance prevention, surveil-
lance, control, and antibiotic 
research and development.

all make matter. ✦
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Star power!
The AAMA Excel Awards bring recognition to out-of-this-world pub-
lications, promotions, people, and more! The many award categories 
offer numerous chances for recognition:

• CMA (AAMA)® Employer of the Year Award

• Student Essay Competition

• State Society Awards

o Excellence in Publishing

o Excellence in Marketing, Promotion, and Recruitment

o Excellence in Website Development

o Excellence in Community Service

• Awards of Distinction

o Medical Assistant of the Year Award

o Leadership and Mentoring Award

o Golden Apple Award

Instructions and forms: Find details on the AAMA website (under 
News & Events/Conference/Excel Awards).

Deadline: All submissions must be emailed by or have a postmark 
deadline of July 1, 2021.

Recognition: Winners of the state society–level awards will be for-
mally saluted at the Welcome and Awards Celebration on Friday, Sept. 
24, 2021, held during the 65th AAMA Annual Conference. Winners of 
the student, distinction, and employer awards will be announced and 
honored at the Presidents Banquet on Sunday, Sept. 26.


