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ABSTRACT

There has been a growing concern related to increased antimicrobial resistance (AMR) caused by inappro-
priate and extensive use of antibiotics around the world. There are many factors contributing to this nega-
tive trend such as poor awareness and inadequate resources, inappropriate prescribing, uncontrolled dis-
semination, etc. The COVID-19 pandemic only made it worse, introducing overuse of antibiotics to prevent 
superinfections. And again, the pandemic is where the antimicrobial stewardship programs came to light, 
leading to increased focus on infection prevention rather than control with antibiotics. Pharmacists are 
more and more trying to control AMR. They have a significant role in coordinating their efforts with both 
doctors and patients in order to lower the rate of prescription checks, drugs for minor sickness, over-the-
counter (OTC) issuance of drugs, overdosing, repetitive prescription usage as well as discarding antibiotics. 

The article concludes that the support from pharmacists for the rational use of antibiotics is essential for the 
achievement of better treatment.
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INTRODUCTION 
Currently antibiotics are used widely worldwide 

for treating different infectious diseases. And as good 
and effective as they are, at some point, the bacteria 
against which they are used can develop tolerance 
and become resistant by changing their enzymes 
and cell wall components. This change is caused by 
certain DNA in bacteria called plasmid, which can 
transfer genes to the progeny during reproduction, 
leading to resistance in the new bacteria (1). 

With time this resistance to antibiotics renders 
them ineffective in treatment, which causes great 
concern. A good example of this is the Salmonella ty-
phi strain which is resistant to most antibiotics ex-
cept for azithromycin. However, after using azithro-
mycin, the bacteria become resistant to it as well (2). 
This is a problem for patients who have already used 
this drug at some point in their life, because in case of 
contracting typhoid, they could not be treated with 
this antibiotic.

Resistant mechanisms are already well known, 
but there are still limitations in technology and pro-
duction techniques for drugs to be developed to 
combat diseases and, in addition to that, newly de-
veloped drugs would become useless after certain 
time of meeting evolving bacteria, which will once 
again adapt and become resistant to new antibiotics. 
It seems that at this point we are not able to control 
these resistance mechanisms (3). The only way to do 
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medication or unnecessary misuse of antibiotics for 
the treatment of conditions like common cold or sore 
throat in which these kinds of medicnes are useless 
(7,8). Self-medication is mostly related to poor aware-
ness or trying to avoid healthcare expenses. Studies 
show that many people tend to consume leftover me-
dicinal products and there are also issues with abnor-
mal prescribing and sales of antibiotics in some Eu-
ropean countries (7,9,10,11).

We cannot expect to overcome this obstacle by 
ourselves locally. There is a strong need for a new ap-
proach to antibiotics to be adopted on a multination-
al level.

COVID-19 and Antibiotics 
Autopsy studies of most COVID-19 deaths re-

port superinfection. In an effort to avoid superin-
fections in patients, the COVID-19 pandemic trig-
gered the vast usage of antibiotics. Doctors usually 
put the patients on broad-spectrum drugs for em-
pirical therapy with synergistic antibiotics which 
leads to increased levels of antimicrobial resistance 
(AMR). Some countries with poor economic condi-
tions lack the opportunity of cheap and fast tests to 
differentiate bacterial from viral infections. This in-
creasing issue created awareness around the antimi-
crobial stewardship programs leading to more con-
cern and efforts in prevention and control of in-
fectious diseases rather than combating them with 
drugs. This approach has the potential to bring the 
necessary change and first results are already show-
ing but it needs to also be adopted in underdeveloped 
and developing countries. These countries are usual-
ly resource-limited and AMR eradication can only be 
achieved by controlling the spread rather than cur-
ing the disease. The COVID-19 pandemic showed us 
that there are no borders for pathogens. That is why 
we need to conduct studies to understand the glob-
al development of AMR. This is especially important 
for developing countries where the conditions for in-
fectious spread are prime while the health resources 
are suboptimal and data resistance is scarce (12).

Optimizing the antibiotic use is among the 
main means to reduce AMR. The standard guide-
lines of antimicrobial stewardship programs state 
that the way to do this is by administering the stan-
dard recommended antimicrobial with the appropri-
ate dosage for the correct time and in the form that 

that is by limiting the use of antibiotics around the 
world.

The past several decades mark an extensive use 
of antibiotics globally either by self-medication or in-
adequate healthcare policies, and mostly due to poor 
awareness and education on its effect on personal 
health. In order to survive, humanity needs to ad-
dress and combat this problem. Otherwise, a differ-
ent analysis predicts more than ten million deaths by 
2050 caused by antibiotic resistance (1). 

Finding a solution to this problem is not easy 
but it is necessary and it could start with policymak-
ing, creating awareness, and limiting antibiotic pre-
scribing. Key part of this process is training pharma-
cists on new guidelines and better working tactics as 
they are primarily involved in the preparation and 
dispensing of drugs.

AIM 
The aim of this article is to present opportuni-

ties for pharmacists to contribute to the rational use 
of antibiotics.

MATERIALS AND METHODS 
For the period January 2022–June 2022, in the 

available databases (PubMed, BioMedCentral, Scien-
ceDirect, Scopus, Web of Science), a systematic anal-
ysis of scientific publications examining the rational 
use of antibiotics and the importance of the support 
from pharmacists was performed.

RESULTS
Factors Affecting Resistance 
The opportunity to eradicate infections by me-

dicinal products and their antimicrobial properties 
is among the greatest accomplishments of modern 
medicine. However, their mass usage is now caus-
ing resistance in microorganisms causing hospital- 
and community-acquired infections (4). If the trend 
continues, it will result in increased levels of mor-
bidity and mortality as well as higher healthcare ex-
penditures (5). Unfortunately, we are still not com-
petent enough to develop new antibiotics and erad-
icate this resistance mechanism (6). And this mech-
anism only thrives because of extensive use of these 
drugs around the world. Different studies performed 
in and outside of Europe show that 40% of antibiotic 
prescriptions are inaccurate and again related to self-
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cists and pharmacies or accomplish that to a very re-
strained extent. 

The report additionally maps the role of the 
pharmacist defined inside the Good Pharmaceuti-
cal Practice (GPP) guidelines at both international 
and US levels and describes potential AMR-associ-
ated motion or policy alternatives that countries can 
also bear in mind when promoting the prudent use 
of antibiotics.

A recent report describes the need to create a 
top-level view of the roles and activities of pharma-
cists, community pharmacies, and pharmaceutical 
system and the way they could contribute to the right 
use of antibiotics (21). 

In order to control AMR, a pharmacist should 
follow certain guidelines:

	� give legitimate guiding and suitable composing 
data while apportioning antimicrobials (22,25);

	� motivate patients to stick to the recommended 
treatment routine and discard any unnecessary 
use of antibiotics;

	� work closely with prescribers in order to make 
sure that measurements are adequate for the du-
ration or continuation of a course of treatment; 

	� suggest treatments other than antibiotics for 
minor sicknesses; 

	� give actual data on antibiotics to prescribers; 
	� deal with issues related to cleanliness and con-
tamination control; 

	� screening the stock and utilization of antibiot-
ics by patients. 

allows its maximum efficacy and least side effects 
and resistance (13). However, ever since the pandem-
ic started, the concern among scientists and physi-
cians about the potential rise in AMR sequelae due to 
increased antibiotics intake from patients with COV-
ID-19 has been growing (14).

An estimation shows that by 2050 the increase 
in AMR would cause the death of more than 10 mil-
lion people, costing a hundred trillion dollars to 
healthcare systems (15).

The utilization of antibiotics in drugstores 
and pharmacies is usually done by both expert and 
inadequate staff from different areas. As long as ad-
ministrative and economic conditions are different 
in separate countries, the same goes for the mone-
tary motivators of this staff. Presented with certain 
monetary motivators, these experts can initiate de-
mand for antibiotics by recommending their fur-
ther use (16). According to the legislation in the Re-
public of Bulgaria, drugstores cannot fill and/or dis-
pense medicinal products which are with doctor’s 
prescription.

Communities are usually looking up to their 
pharmacists for advice, which turns these pharma-
cists into key players in the process of reducing the 
risk of AMR (17). The pharmacist usually has the 
initial and final contact with the patient during the 
patient’s treatment process (18). 

There are countries and companies with ad-
vanced techniques for and guidance on AMR (19,20). 
But the majority of the associated policy documents 
no longer consist of steerage at the role of pharma-

It is in the pharmacist’s hands to assist in preventing and eradicating common problems by:
1. not giving antibiotics without a prescription;
2. stopping the use of repeat prescriptions for antibiotics;
3. implementing regulations applicable to unauthorized drug allotting;
4. developing appropriate guidelines;
5. adjusting quantity disbursed vs. amount prescribed;
6. coping with used antibiotics;
7. participating in campaigns on behavior attention on the use of antibiotics;
8. offering records (pharmacist to affected person) on antibiotics; AMR and AMR-associated problems;
9. taking classes in AMR and AMR-associated problems;
10. cooperating with prescribing physicians;
11. providing antibiotic stewardship in point-of-care settings.

Table 1. Problems pharmacists can prevent and eliminate.
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Among other duties of the pharmacist should 
be to urge local authorities to act on the different pro-
cedures related to antibiotic supply and dissemina-
tion. For example: 

	� create and execute measures for the proper uti-
lization of antibiotics and deny their distribu-
tion, sale or supply without a prescription or re-
quest from certified medical professionals;

	� reinforce control of approvals to advertising, 
import, trade, recommendation, distribution 
and supply of antibiotics and make the neces-
sary updates to current rules and guidelines; 

	� guarantee the utilization of the main approved 
channels of circulation to limit fake and un-
acceptable drugs and thus guarantee that the 
available antibiotics meet the guidelines; 

	� pay attention to the danger of the disruption of 
the medication compliance caused by irrational 
drug use;

	� lead wellbeing instruction activities for suitable 
antibiotic use; 

	� create instructions that will help prescribers 
stick to the recommendations.
In order to optimize the use of antibiotics, it is 

critically important for countries around the world 
to reevaluate and, if needed, to improve the current 
role of pharmacists, incl. the ones who work at clin-
ics and hospitals, as the primary supplier and regula-
tor of these drugs.

Survey responses from 44 countries show that 
the provision of antibiotics is regulated to a maxi-
mum extent in countrywide contexts in Europe (23). 
In several countries, access to antibiotics without a 
prescription is feasible in emergency conditions. The 
guidelines in others allow for a higher amount of 
over-the-counter (OTC) sales. The majority of na-
tions have implemented pharmacy-stage activities 
or initiatives to foster the prudent use of antibiotics, 
which include educational campaigns and the im-
provement of suggestions for customers. Moreover, 
even as the role and effect of the pharmacist vary, the 
majority of respondents are of the opinion that phar-
macists are in the position to help fight AMR given 
their role as a mediator between the healthcare sys-
tem and the affected person. At the same time, it is 
reported that the doctor’s role vis-à-vis antibiotic 
guidance, in partnership with pharmacists, can be 

reinforced (22). When discussing the specific func-
tion of the pharmacist, the document looks at the 
survey results in detail and relates those related to 
the four pharmacist roles defined within the joint 
FIP/WHO suggestions on GPP (the GPP guidelines) 
(23). More antibiotic stewardship and a strengthen-
ing of the clinical and pharmacy curricula have been 
recognized as critical considerations for the future. 
The record affords some issues, which policy-makers 
may additionally desire to keep in mind with the in-
tention of strengthening their efforts to tackle AMR, 
such as enhancing the prudent use of antibiotics. In 
this regard, the role of the pharmacist is seen as a key 
one, and collaboration between pharmacists and pre-
scribers is essential (22). 

The pharmacy plays a role in the development 
of antimicrobial stewardship (AMS), evaluation, and 
introduction of AMS guidelines and rules; clinical 
monitoring to optimize antimicrobial prescribing 
and use; tracking, audit, and comments; training and 
schooling of healthcare specialists, patients, and the 
general population; development and establishment 
of virtual AMS platforms, which include digital pre-
scribing, e-learning, and mobile applications; there is 
a possibility to increase pharmacy roles, with appro-
priate incorporation, and infrastructural assistance 
being provided (24).

Seven key regions for action are mentioned, 
such as: 

	� contamination prevention and control;
	� antimicrobial prescribing; 
	� training of medical professionals and the gen-
eral population; 

	� discovery and improvement of recent drugs, 
remedies, and diagnostics;

	� better access to and use of surveillance 
information; 

	� research;
	� increased collaboration.
Pharmacy experts can also take part in de-

veloping, reviewing, and enforcing AMS rules and 
guidelines, have advisory roles, and be part of the 
training of other healthcare experts, as well as pro-
vide information to patients, and most of the people 
(25). It is possible that these roles have not been de-
veloped to their full potential yet; in addition, inte-
gration of pharmacy teams and infrastructural guide 
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(e.g., investment) are recommended as vital mea-
sures to enhance effective results (26,27). The levels 
of antimicrobial prescribing and use vary substan-
tially throughout the globe, at national and inter-
national level, and within exclusive healthcare sec-
tors or organizations; degrees might also depend on 
the individual practitioner’s prescribing experience 
(28,29). A predicted 6% growth in general antibiotic 
prescribing in England became pronounced between 
2010 and 2013, with a 12% growth in inpatient clinics 
(30). However, proof shows that different prescrib-
ing and monitoring systems are being adopted, mak-
ing it challenging to compare and evaluate ranges of 
AMR, antibiotic prescribing and use.

Key Strategies in Secondary and Tertiary Care
Execution of AMS is fundamental, which can 

assist with advanced antimicrobial treatment and 
work on understanding results while diminishing 
the weight of nosocomial infections, the spread of 
AMR, and ensuing medical care costs (30).

In 2011, a public electronic survey involving an-
timicrobial drug specialists and chief drug specialists 
from 153 intensive care units in England was con-
ducted (n=120; 78% response rate). All who partici-
pated in the survey declared having at least one ex-
pert antimicrobial drug specialist, with 35% having 
at least two such professionals; 16% of these special-
ists were full-time employees. Compared to a previ-
ous study, in 2005, the overall number of specialist 
antimicrobial pharmacists, as well as their level of ex-
perience, had increased. Over 95% of hospitals pro-
vided empirical usage guidance, antimicrobial for-
mularies and surgical prophylaxis guidelines. Two-
thirds of pharmacy departments provided antimi-
crobial usage reports in terms of defined daily doses 
at least yearly, and over 80% conducted yearly anti-
microbial point prevalence studies. The vast majori-
ty of pharmacy departments indicated willingness to 
supply data and audit results to a national database 
for benchmarking purposes (27).

In 2007, another antimicrobial care pack—the 
gathering of key components of care to provide a me-
thodical strategy for improvement and screening the 
provision of care measures—was proposed as an ac-
tion to improve the treatment and prophylaxis of an-
timicrobial resistance (31,32). Similarly, as with other 
consideration packages effectively executed around 

that time, various key suggestions were proposed, in-
cluding proper example assortment and introduc-
tory antimicrobial choice, followed by an everyday 
survey for increasing intravenous-to-oral switch, or 
halting the antibiotic as required (31). The pharma-
cy’s commitment to the plan, improvement, and exe-
cution of antimicrobial consideration packs has been 
documented beforehand (33,34). 

In accordance with these underlying sugges-
tions, the evidence-based toolkit ‚Start Smart—Then 
Focus‘ was distributed in 2011 by Public Health Eng-
land (updated in 2015) (34). Explicitly intended for 
use in optional consideration, the toolkit incorpo-
rates proposals from NICE and other important 
proof to help prevent and control antimicrobial resis-
tance (35). Proposals incorporate an evidence-based 
decision on the administering an antimicrobial (nar-
row-spectrum, sooner rather than later) at the start 
of the treatment, followed by an intermediate stage 
survey at 48 hours, and treatment adjustment once 
the results are reviewed by the relevant specialist. 
Five choices would then be available, including: stop-
ping the treatment in case of no proof of infection; 
change from intravenous to oral; changing the an-
timicrobial (ideally to a narrow-spectrum one, or to 
one with broader spectrum if needed); proceed with 
the treatment with an audit at 72 hours; or outpa-
tient parenteral antimicrobial treatment (35). 

Toolkits can be handy aids to good antimicro-
bial stewardship. But none of them can take the place 
of fearless introspection, feedback seeking, and com-
mitted efforts to behavioral change for greater effec-
tiveness and increased positive impact on medical 
professionals.

The participation of pharmacy experts in es-
sential and local area care (for example, nursing 
homes) can be instrumental, attributable to their 
drug aptitude along with the provision of help, open-
ness, and active outreach. The role of local area phar-
macy administrations as the main place of call for 
patient guidance has been specially promoted in the 
last years (21).

The hospital pharmacy is the centerpiece of 
multidisciplinary AMS groups. As of now, the ma-
jority of hospitals that have antimicrobial adminis-
tration or stewardship groups frequently incorporate 
at least one antimicrobial pharmacist (19). 
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DISCUSSION
Governments, healthcare institutions, individ-

ual medical care providers, and patients all have a re-
sponsibility to promote the rational use of medicines.

It is evident from the aforementioned that ra-
tional use of antibiotics is an important current is-
sue, affecting the common professional aspects of the 
pharmacist profession.

Irrational use of medicines continues to be a se-
rious and widespread public health problem. How-
ever, the rational drug use for all medical conditions 
is fundamental to ensuring universal access to ade-
quate health care, and satisfaction of health-related 
needs. Therefore, it is crucial that measures be taken 
to improve the rational use of medicines.

CONCLUSION
The support from pharmacists for the rational 

use of antibiotics is essential for the achievement of 
better treatment. Some future steps need to be taken: 

1.	maintaining better collaboration between 
pharmacists and medical doctors;

2.	inclusion of a pharmacist in the creation and 
execution of every local and national AMR 
plan; 

3.	participation of pharmacists in the establish-
ment of essential medicines (especially anti-
biotics) lists based on treatments of choice in 
hospitals;

4.	launching guidelines and recommendations 
for prescribing at the different levels of the 
healthcare system; 

5.	dissemination of good practices and activi-
ties for their implementation; 

6.	affirmation of the community pharmacists’ 
role and importance in all the strategies for 
fighting AMR, thereby making it visible to 
health authorities, other healthcare workers, 
and professional medical organizations; 

7.	 raised efforts to fight illegal drugstores (phar-
macies) operating online and the illegitimate 
trade of pharmaceuticals on the black mar-
ket, in stores, or from other outlets. 
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