Nesrin Fathima, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 7, 1818-1823 | Review

INTERNATIONAL JOURNAL OF

PHARMACEUTICAL SCIENCES
[ISSN: 0975-4725; CODEN(USA): 1JPS00]
Journal Homepage: https://www.ijpsjournal.com

OPEN (75"} ACCESS

o

Review Article

Antibiotic Resistance

Nesrin Fathima*, Shamna M. S

Department of Pharmacy Practice, College of Pharmaceutical sciences Government medical college

Thiruvananthapuram, Kerala, India.

ARTICLE INFO ABSTRACT
Published: 08 July 2026 Resistance to anti-microbial agents develops when microbes no longer respond to a drug
Keywords: that previously treated them effectively. Resistance in bacterial pathogens results in high

Antibiotic resistance,
Misuse of antibiotics, self-
medication, Environmental
pollution.

DOI:
10.5281/zenodo.21267434

morbidity and mortality rate.

INTRODUCTION

Resistance to anti-microbial agents develops when
microbes no longer respond to a drug that
previously treated them effectively. Resistance in
bacterial pathogens results in high morbidity and
mortality rate. Microorganisms that develop
resistance are known as ‘superbugs’!. Resistance
to  fluoroquinolone antibiotics such as
ciprofloxacin in E. coli used for urinary tract
infections, widespread now a days. Multi-drug
resistance TB a form of tuberculosis that is
resistant to the two most powerful anti-TB drugs-
rifampicin and isoniazid requires longer treatment
and less effective. The emergence of drug-
resistance malaria parasite is one of the greatest

threats to malaria control and results in increased
malaria mortality rate.

Antibiotics

Antibiotics are medicines used for the treatment of
various kind of bacterial infections that inhibit the
growth or destroy microorganisms. It would be
meaningful to use the term antimicrobial agent to
specify synthetic as well as naturally obtained
drugs that weaken microorganisms.

Types of antibiotics

The antibiotics are of different types bactericidal
and bacteriostatic.
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e Bactericidal - These drugs usually interfere
with the cell wall formation and thus result in
the bacterial death!.

e Bacteriostatic — This drug usually stops
bacteria from multiplying'.

Antibiotics are of different types they are
classified according to their mode of action,
chemical structure, spectrum of activity, natural
source of antibiotics.

Different types of antibiotics

e [3-Lactam antibiotics

e (Cotrimoxazole

e Sulfonamides

e Fluoroquinolones quinolones
Misuse and overuse of antibiotics include:
I. Self-medication:

Self-medication by the patient is known as
intaking of medicines on one’s own initiative or
another person’s suggestion, who is not a certified
medical professional ’. Without consultation of a
physician leads to improper diagnosis of disease
and eventually development of drug resistances.
Self- medication with antibiotics can lead to
irritation, drug interactions and difficulties in case
of diagnosis of various diseases. Self- medication
is commonly used to treat sore throat, vomiting,
fever, respiratory disease etc. The increase in the
rate of self-medication with antibiotics is mainly
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dispensing  practices®.
Antibiotics can be easily obtained from developing
countries as compared to developed countries. As
a result, a lesser number of antibiotic resistance
cases were reported from developed countries

due to unsuitable

compared to developing countries®. Dispensing
without prescription was the major source of self-
medication of antibiotics and having leftover drugs
when a disease was occurred®. This can be
controlled by promoting the dispensing of exact
numbers of tablets or by educating the public. Self-
medication from other should be
prevented. In the future, self-medication with

sources

antibiotics might increase due to accessibility to
internet as a source of buying antibiotics without
prescription.

Reasons for self-medications
* Due to the urge of self-care

= Feelings that illness was mild and doesn’t
require a consultation of a physician.

= Previous experience of treating a similar
illness

= Belief that antibiotics can speed up recovery
and eradicate infection.

= Availability of drugs other than medical shop
increases the tendency for self- medications.

= Lack of knowledge about antibiotic resistance

= Less expensive
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Figure:1: Reason for self-medication

Key factors of self-medications

Self-medication in the case of antibiotics is
practiced largely in developing countries.

More policies and regulations are necessary to
prevent the purchase of antibiotics without
prescription.

Lack of time gave patients the mentality to
have self-medication by not consulting a
physician.

Some findings suggest that 89% of medical
students felt self-medication was a good and
acceptable method®.

Commonly using antibiotics
Amoxicillin
Azithromycin
Clindamycin
Ciprofloxacin
Cephalexin

Metronidazole etc.

Causes of self-medications
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Self  -medication  without  sufficient
knowledge may results in the irrational use of
drugs and may cause serious health issues.

Self-medication will take much time to
diagnosis the proper disease.

This will result in pathogen resistance.

Increases morbidity and mortality rate.

Prevention of antibiotics misuse

Self-medication of antibiotics can be

prevented by providing health education.

Avoiding antibiotics that promote spreading
of resistant genes.

Shortening the course of antibiotics to 3 or 5
days also reduces the administration of
leftover drugs.

Give awareness to the public of reusing
antibiotics without proper diagnosis of
disease.

Developing new antibiotics

Discovery of new antibiotics will prevent the drug-
resistant pathogens and will minimize the death
rate. Antibiotics available till now have lost their
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efficacy and more of them become resistant to
pathogens so there was a rapid decline in safe and
highly effective antibiotics. From 1930s to 1960s
there were more than 12 classes of newly
developed antibiotics. After that period only 2
class of antibiotics were developed. There was no
efficient method to determine the bacterial
resistance pattern. Discovering and developing an
antibiotic is expensive and time-consuming
processing it takes approximatelyl0-15 years to
develop a antibiotic with high effectiveness.

II. Environment pollution:

Inappropriate disposal of unused or expired drugs
and untreated effluents from pharmaceutical
manufacturing industries, hospitals and clinics can

expose microbes in the environment to antibiotics
and trigger the evolution of resistance. Wastewater
treatments don’t remove all antibiotics and
resistant bacteria and may serve as a cause for
antibiotic resistance. Fecal matter of human can
carry traces of previously consumed antibiotics®.
This waste can also cause antibiotics resistance
and give a negative effect on human health.
Antibiotics which have been given to animals to
treat infections. Like human waste, animal manure
also contains traces of antibiotics and resistant
genes while using it in agriculture as fertilizers
results in contact of manures with soil and results
in spread of resistance. Use of antibiotics and
antifungals as pesticides in plants results in close
contamination with soil and increases the chance
of antibiotic resistance.

Figure:2 Causes of Antimicrobial Resistance

III. Food production:

Antibiotics fed for animals which later consumed
by humans results in the resistance of antibiotics.
Animal waste can carry traces of previously
consumed antibiotics and antibiotic resistant
germs. Sometimes animal waste is used as
fertilizers in farms also results in antibiotic
resistance.
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IV. Clinical misuse:

Clinical misuse by health care professionals can
lead to unnecessary antimicrobial resistance.
Increased antibiotic use during covid-19 pandemic
as well as use of alcohol-based disinfectants also
increased the resistance to antibiotics. Use of
incorrect spectrum of antibiotics
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Risk in over usage of antibiotics

» Taking antibiotics when they are not needed
accelerates emergence of antibiotic resistance.

* Overuse of antibiotics can cause bacteria to
become resistant, which means current
treatments will not work.

* Antibiotic infectious may lead to longer
hospital stays, longer intake of medications
and increase in mortality rate.

*  When bacteria become resistant to antibiotics,
common infectious longer be
treatable.

will no

Role of pharmacist in preventing antimicrobial
resistance

The pharmacist’s plays an important role in
decreasing antibiotic resistance. They are not just
a supplier of drugs or else distributers of drugs they
are also a team member in health care system’.
They are also the main source of information
provider should give awareness to public
regarding the drug and its side effects, method and
frequency of administration give a proper
counselling to public. They should give a brief
idea about the medico legal aspects of providing
the drug without the prescription. Community
pharmacists have an advantage to closely
reachable to patients in the community get a role
to give advice about the antibiotic resistance and
not to use antibiotics for self-limiting infections’.

While further training in infectious disease should
be necessary for the pharmacist to prevent
antibiotic  resistance. Antibiotic stewardship
programs have increased rapidly from the past
decades. After evidence proved that these
programs improve patient care, the infectious
society of America and society of health care
epidemiology of America published a guideline
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stating that infectious disease trained clinical
pharmacist as an essential core member.

Antibiotic resistance a global crisis

Antibiotic resistance is a worldwide threat that
affects human as well as animal health. The over
usage of antibiotics in human health, agriculture,
aquaculture led to the proliferation of resistance!’.
Poor sewage and waste management in the
environment participates in the rapid dispersion of
resistance. These factors on antimicrobial
resistance make it a global concern.

How can we stop antimicrobial resistance:

» Improve labs: countries need medical labs to
identify bacteria and choose the right drugs to
treat them.

* Collect and share data: Countries need system
to track cases and report results globally to
make better policy decisions.

 Stop overuse of antibiotics: Should be
prescribed and taken them correctly.

+ Take measure to prevent infections:
Especially in health care settings, good
infection control practices are critical to
stopping spread of resistant germs.
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