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Abstract

Antibiotics have played a pivotal role in modern medicine, saving countless lives. The inappropriate use of
antibiotics, often driven by patient expectations and diagnostic uncertainty, has contributed to the rise of antibiotic
resistance, making the responsible and judicious use of antibiotics a priority. The overuse and misuse of antibiotics
have led to a global health crisis - antibiotic resistance. In primary care settings, antibiotics are frequently prescribed,
often unnecessarily. This review article explores the importance of antibiotic stewardship in primary care,
emphasizing the need for responsible antibiotic prescribing to combat antibiotic resistance. We discuss the latest
strategies, guidelines, and challenges in achieving optimal antibiotic prescribing practices in primary care. By
implementing these strategies, primary care providers can contribute to reducing antibiotic resistance and ensuring the
continued effectiveness of antibiotics for future generations.
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1. Introduction

Antibiotic abuse and misuse in primary care have rising problem. Antibi([)gt]ic resistance is a major
resulted in the rise of antibiotic-resistant forms of public health concern . It occurs when germs
bacteria, posing a serious threat to public health. adapt to withstand the medications that are
Primary care antibiotic stewardship is critical in intended to kill them. The unintentional use of
combating this epidemic. Antibiotics have antibiotic combinations can contribute to the
revolutionized medicine and saved many lives development of resista‘{lSCe by exposing bacteria to
U021 Their indiscriminate usage, however, has numerous medicines '**). Antibiotic overuse and
resulted in a crisis: antibiotic resistance. misuse in healthcare settings, especially primary
Antibiotic stewardship is an approach for care, has left healthcare practitioners with limited
ensuring appropriate antibiotic usage to fight this treatment options due to a drop in the discovery of
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new medicines. Antibiotic resistance has been
increased as a result of this usage 7). Antibiotic
stewardship comprises a wide range of
techniques, ideas, and behaviors aimed at
ensuring ethical and optimal antibiotic usage.
Antibiotic stewardship is a multidimensional
method of dealing with the complicated issues of
antibiotic resistance '*.. It involves a diverse set of
stakeholders and actions with the ultimate goal of
protecting  antibiotic  efficacy for future
generations. This review digs into antibiotic
prescribing practices, with a focus on the role of
primary care physicians in combating antibiotic
resistance.

2. The Scope of the Problem:

In primary care, antibiotics are routinely used for
a variety of diseases, including respiratory tract
infections, urinary tract infections, and skin
infections “'%. However, a large percentage of
these medications are unnecessary or unsuitable.
This adds to antibiotic resistance and other
negative consequences ', The overuse and
inappropriate use of antibiotics is a major
contributor to antibiotic resistance. This includes
administering antibiotics for viral diseases (such
as the common cold or flu) when they have no
impact, as well as giving antibiotics for unduly
protracted or broad-spectrum infections [,
Another explanation is that failure to finish an
antibiotic course as indicated can leave bacteria
partially exposed to the medicine, allowing them
to develop resistance ¥ Antibiotics are also
commonly used in agriculture to improve animal
development and disease prevention '*!. This
technique has the potential to result in the
development of antibiotic-resistant bacteria in
animals, which can then be transmitted to humans
via the food chain " In rare situations,
healthcare providers may prescribe antibiotics
without first performing adequate diagnostic tests
or on the basis of patient demand, contributing to
needless antibiotic use. Self-prescription or
obtaining antibiotics without a prescription,
especially in some countries, might result in poor
treatment and encourage resistance ['%. In
healthcare settings, poor infection control
procedures can lead to the growth of antibiotic-

resistant bacteria, making epidemics harder to
contain ") Antibiotic-resistant bacteria can
spread from person to person by direct contact,
contaminated surfaces, or in the healthcare setting
8] The unintentional use of antibiotic
combinations can contribute to the development
of resistance by exposing germs to numerous
medicines. Resistance genes can be acquired by
bacteria through changes in their own DNA or
through the transfer of resistance genes from other
bacteria. Resistance spreads quickly throughout
bacterial populations thanks to horizontal gene
transfer.

3. The Principles of Antibiotic

Stewardship:

Antibiotic stewardship in primary care focuses on
antibiotic stewardship. The essential principles of
antibiotic stewardship are depicted in Figure 1.
The following are the key principles:
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Fig. 1 The fundamentals of antibiotic
stewardship
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3.1 Diagnosis and Testing:

Diagnosis and testing are critical components of
antibiotic  stewardship because they assist
healthcare practitioners in confirming bacterial
infections, allowing for more targeted and
effective therapy . Beginning with a thorough
clinical assessment of the patient's symptoms and
medical history, healthcare providers begin. This
first assessment aids in determining whether a
diagnostic test is required. Polymerase chain
reaction (PCR) and other molecular technologies
can detect specific bacterial DNA or RNA in a
patient's sample quickly, providing results faster
than traditional cultures *°. Aside from
identifying the bacteria, sensitivity testing is
carried out to evaluate which antibiotics are
effective against the identified pathogen. This aids
in the selection of the most appropriate antibiotic
for treatment. Rapid strep tests and urinary tract
infection dipstick tests, for example, can provide
speedy findings, allowing for immediate
treatment decisions during the patient's visit ',
Clinical guidelines and best practices specify
when and how diagnostic tests should be used for
particular illnesses. These rules should be
followed by healthcare providers to ensure that
testing is done correctly.

3.2 Antibiotic Selection:

Antibiotic selection is an important part of
antibiotic stewardship because it ensures that

Table 1: Types of antibiotics

healthcare practitioners select the most effective
antibiotic with the smallest spectrum of activity
against the diagnosed infection (Table 1).
Antibiotics are classified according to their mode
of action. Broad-spectrum antibiotics are effective
against a wide variety of bacteria, including
Gram-positive and Gram-negative bacteria, but
narrow-spectrum antibiotics are effective against
a smaller number of species ). Before
prescribing an antibiotic, doctors must correctly
identify the pathogen causing the ailment. Using
narrow-spectrum antibiotics lowers collateral
damage to beneficial bacteria in the microbiota of
the body. Broad-spectrum antibiotics have the
potential to disturb the microbiome balance and
cause problems. Individual patient characteristics
such as allergies, age, underlying health issues,
and prescription interactions may also influence
antibiotic selection **. The optimal dose and
duration of treatment are crucial factors to
consider when choosing an antibiotic. This
ensures that the antibiotic of choice is provided at
a high enough concentration to successfully treat
the infection. Healthcare professionals can
optimize the advantages of antibiotic therapy
while reducing the hazards associated with
broader drugs by adhering to the idea of selecting
the narrowest range of antibiotics effective
against the diagnosed infection **!. This tailored
strategy is a critical component of antibiotic
stewardship, helping to preserve antibiotic
efficacy and decrease resistance development.

Antibiotic Type Features Examples

Broad-spectrum It is effective against a wide | ¢  Aminoglycosides
range of bacteria comprising | ¢  Amoxicillin-clavulanate
both  gram-positive and | ¢ Doxycycline
gram-negative. e Carbapenems
It is mainly useful when | Doxycycline
infecting  pathogens is
unknown

Narrow-spectrum antibiotics | These antibiotics are | ¢  Penicillin
designed to target and kill | e Azithromycin
just the gram-positive or | ¢  Amoxicillin
gram-negative bacteria  or | ¢ Gentamycin
could be specific to one type | o Cephalosporins
of bacteria.
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3.3 Duration of Therapy:

The duration of medication is an important aspect
of antibiotic stewardship, highlighting the
necessity of administering antibiotics for the least
effective period required to treat the infection >,
Antibiotics should be prescribed for the lowest
effective term possible to reduce the patient's
exposure to the drug 7). Prolonged use can
increase the risk of adverse effects and antibiotic
resistance. Healthcare professionals can meet the
dual goals of efficiently treating infections and
limiting the hazards associated with antibiotic
misuse by focusing on prescription antibiotics for
the shortest effective duration **.

3.4 Patient Education:

Patient education is a cornerstone of antibiotic
stewardship, ensuring that patients are well-
informed on antibiotic use and associated side
effects *. Antibiotics should be taught to
patients so that they understand what they are,
how they function, and why they are used to treat
bacterial illnesses *%. It is critical to emphasize
that antibiotics are ineffective against viral
infections such as the common cold or flu P!,
Patients must realize that antibiotics should only
be taken if a healthcare physician has
recommended them and for certain bacterial
infections. Antibiotic overuse can lead to
resistance and other health problems. Patients
should be informed that they must finish the
entire course of antibiotics, even if their
symptoms improve. Stopping antibiotics too soon
may result in inadequate therapy and an increased
risk of recurrence *%. Effective patient education
necessitates the collaboration of healthcare
practitioners, pharmacists, and other healthcare
professionals. Healthcare practitioners can assist
in reducing needless antibiotic usage, reduce the
risk of resistance, and enhance overall patient care
by ensuring that patients are well-informed about
antibiotics and their proper administration, all of
which are essential aims of antibiotic stewardship.

4. Strategies for Optimal Prescribing:

Antibiotic  prescribing strategies strive to
guarantee that antibiotics are used cautiously,

effectively, and ethically to combat bacterial
illnesses while avoiding antibiotic resistance
development. Some of the most important tools
are:

4.1 Implementing Clinical Decision Support
Tools

Clinical decision support tools (CDSTs) play an
important role in antibiotic stewardship by
assisting healthcare clinicians in making informed
antibiotic prescribing decisions®¥. Electronic
health records (EHRs) are computerized systems
used by healthcare practitioners to keep track of
patient information®". These records contain
information such as patient medical histories,
diagnostic test findings, and treatment plans.
Healthcare professionals can access real-time
patient data and clinical information by
integrating CDSTs with EHRs. Clinical
guidelines are suggestions based on evidence for
diagnosing and treating certain medical diseases.
CDSTs can offer doctors instant access to these
guidelines, enabling them to assess best practices
for antibiotic treatment based on the patient's
condition. CDSTs have access to databases
containing information on local antibiotic
resistance patterns. This knowledge is critical for
adapting antibiotic options to the specific diseases
found in a given geographic area. It assists
physicians in selecting antibiotics that are more
likely to be successful against local strains ),
CDSTs should be updated regularly to reflect the
most recent clinical guidelines, antibiotic
resistance data, and treatment protocols. This
guarantees that healthcare providers have access
to the most recent data. Healthcare providers can
improve antibiotic stewardship efforts by
incorporating CDSTs into EHR systems. These
tools improve decision-making, minimize the
likelihood of needless antibiotic prescriptions, and
promote responsible antibiotic use, all of which
contribute to the fight against antibiotic
resistance.

4.2 Education and Training:
Antibiotic stewardship education and training for

primary care physicians is a critical component of
efforts to control antibiotic resistance. Continuous
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medical education ensures that healthcare
providers are well-informed and have the
knowledge and skills needed to wundertake
antibiotic stewardship "), The following are the
essential components of  antimicrobial
stewardship education and training:

4.2.1 Antibiotic Resistance Education:

Primary care physicians should be educated about
the processes of antibiotic resistance on an
ongoing basis. Understanding how germs develop
resistance, the impact of overuse and misuse, and

the implications for patient care are all part of this
[38]

4.2.3 Antibiotic Stewardship Principles:

Physicians must be educated on the core
principles of antibiotic stewardship, such as the
significance of focused antibiotic usage, correct
diagnosis, and treatment duration that is as short
as possible. They must appreciate the importance
[c;l;] responsible prescribing in reducing resistance

4.2.3 Updated Clinical Guidelines:

It is critical to keep primary care physicians up to
date on the most recent clinical guidelines for
antibiotic use. As new information emerges,
guidelines are updated and clinicians must be
informed of the most recent recommendations for
specific illnesses M.

4.2.4 Diagnostic Tools and Methods:

Training should include an awareness of
diagnostic tests that can help distinguish bacterial
infections from viral ones. Doctors should
understand when to order tests and how to
interpret the data [*!).

4.2.5 Local Antibiotic Resistance Data:

The necessity of using local antibiotic resistance
data should be emphasized in education. To guide
treatment decisions, physicians should be
informed of the antibiotic resistance patterns
specific to their geographic location **!.

4.2.6 Monitoring and Feedback:

Physicians should learn how to assess patient
reactions to antibiotic therapy and make necessary
adjustments to treatment strategies. They should
also be willing to receive input from peers and

.. . . 43
participate in peer-review processes [**).

4.2.7 Continuing Medical Education (CME):

Primary care physicians should have access to
CME programs, workshops, seminars, and online
courses to stay current on innovations in antibiotic

stewardship and infectious disease management
[44]

4.2.8 Ethical Considerations:

Physicians should be taught antibiotic stewardship
ethics, such as the duty to do no harm and to
promote patient well-being [**),

4.3 Delayed Prescribing:

Delayed prescribing is an effective antibiotic
stewardship method that entails a careful
approach to antibiotic treatment***"l It is
especially relevant in cases where rapid antibiotic
usage may not be essential or useful. Physicians
should thoroughly evaluate the patient's health,
including aspects such as the severity of
symptoms, the patient's medical history, and the
possibility of a bacterial vs viral infection***.
Delayed prescribing necessitates open and honest
conversation with the patient. Physicians should
clarify why antibiotics are not being prescribed
right away and detail the likely course of the
condition. By employing this method in
appropriate instances, healthcare providers can
assist in promoting responsible antibiotic use,
prevent unnecessary exposure, and conserve
antibiotic efficacy for future generations.

4.4 Patient Communication:

Effective patient communication is a critical
component of antibiotic stewardship. When
healthcare personnel communicate effectively and
empathically with patients, they can help them
realize why antibiotics may not be necessary and



Int. J. Curr. Res. Med. Sci. (2024). 10(4): 1-11

the value of finishing prescribed courses °°.

Healthcare practitioners should describe the
bacterial or viral nature of the patient's condition.
Antibiotics are only effective against bacterial
infections, which patients must understand ',
Describe the exact symptoms or illnesses that
might necessitate the use of antibiotics. Patients
should be advised about when they should seek
additional medical attention. Encourage patients
to share their concerns and ask inquiries. Dispel
any myths or anxieties they may have about their
condition or treatment. Ensure that patients
understand how to properly take their
medications, including amounts, frequency, and
any potential drug interactions. Involve patients in
shared healthcare decision-making. This method
encourages patients to take an active role in their
treatment programs. Healthcare practitioners can
play an important role in encouraging appropriate
antibiotic prescribing and combating antibiotic

resistance by increasing understanding and trust
[52]

5. Challenges and Barriers:

Antibiotic stewardship is critical for preventing
antibiotic resistance and ensuring antibiotic
stewardship ¥, However, there are several
obstacles and hurdles to conducting successful
antibiotic stewardship programs. Among the most
important are:

5.1 Patient Expectations:

Antibiotic stewardship is complicated by the
pressure to administer antibiotics due to patient

expectations or requests. Patient expectations can
occasionally clash with prudent antibiotic usage,
contributing to antibiotic overuse and misuse*.
It is critical to educate patients on the differences
between bacterial and viral infections. Encourage
patients to communicate openly and honestly. Pay
attention to their issues, acknowledge their
symptoms, and address their anxieties and fears.
Communication between patients and providers is
critical for managing expectations. When dealing
with patient problems, show empathy and
compassion. When patients feel acknowledged
and cared for, they are more inclined to accept no-
antibiotics. Emphasize patient safety. Explain that

prescription antibiotics when they are not required
can result in adverse effects and the development
of antibiotic resistance, both of which endanger
both individual and national health. Managing
patient expectations and the urge to administer
antibiotics is a difficult but necessary component
of antibiotic stewardship 1**.

5.2 Diagnostic Uncertainty:

The diagnostic uncertainty around the distinction
between viral and bacterial illnesses is one of the
key issues in antibiotic stewardship °®. This
problem arises because many of the symptoms of
these illnesses overlap, making it difficult for
healthcare providers to identify  whether
antibiotics are required. The diagnostic
uncertainty around the distinction between viral
and bacterial infections is one of the key issues in
antibiotic stewardship. This problem arises
because many of the symptoms of these illnesses
overlap, making it difficult for healthcare
providers to identify whether antibiotics are
required. Concentrate on symptom treatment
while keeping an eye on the patient's
development. If the infection is wiral,
symptomatic treatment can provide comfort while
also allowing the immune system to tackle it.
Antibiotic prescribing based on symptoms alone,
without definite evidence of a bacterial infection,
should be avoided. This technique adds to the
misuse of antibiotics 7).

5.3 Time Constraints:

Time constraints during patient visits can make it
difficult to discuss antibiotic use and educate
patients about appropriate antibiotic stewardship
8] Healthcare providers frequently have a
limited amount of time to relay critical
information. One strategy for addressing this issue
is to provide patients with pre-visit materials,
such as pamphlets or online resources, to read
before their session. This allows patients to
become acquainted with antibiotic use and
stewardship concepts ahead of time, saving time
during the visit % While waiting for
appointments, use Wwaiting room materials,
posters, and films to educate patients about ethical
antibiotic use. Prioritize the most important facts,
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such as the distinctions between viral and
bacterial diseases, the significance of following
through on prescribed regimens, and the dangers
of inappropriate antibiotic use. While time
restrictions might be an issue, healthcare
practitioners can use a variety of tactics and
technologies to provide effective antibiotic
stewardship patient education within the limits of
a busy clinical practice. The purpose is to provide
patients with the knowledge they need to make
educated decisions about antibiotic use and to
assist in the battle against antibiotic resistance.

6. Future prospectives:

Antibiotic stewardship is an important and
emerging field in healthcare that focuses on
optimizing antibiotic use to combat antibiotic
resistance and guarantee patient safety. The
primary advantage of antibiotic stewardship is
that rapid diagnostic tests that can swiftly identify
the individual bacteria causing illnesses and their
antibiotic  susceptibility will become more
commonly available. This will allow doctors to
provide more tailored, effective therapies,
decreasing the need for broad-spectrum
antibiotics. Another advantage is that enhancing
patient education on proper antibiotic use might
help reduce unneeded demand. Patients who
understand the consequences of antibiotic overuse
are less likely to press their doctors for unneeded
prescriptions. Aside from that, governments and
healthcare institutions will continue to enact
legislation and policies that encourage prudent
antibiotic usage. This includes monitoring
antibiotic ~ use, supporting  antimicrobial
stewardship programs in healthcare facilities, and
rewarding antibiotic research and development.

Conclusion

Given the important role antibiotics play in
patient care, antibiotic stewardship is an essential
component of primary care. To address the
growing problem of antibiotic resistance,
techniques for optimal antibiotic prescribing must
be implemented. Primary care physicians are
critical players in addressing the global health

crisis, and their commitment to ethical
prescription is essential. Finally, to effectively
tackle antibiotic resistance, the future of antibiotic
stewardship will require a combination of
sophisticated diagnostics, tailored therapy, data-
driven  decision-making, and international
collaboration. Adapting to changing situations,
maintaining up-to-date on the newest advances,
and applying evidence-based measures to
guarantee responsible antibiotic use will be
critical.
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