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ARTICLE INFO abstract

The present study reviewed the literature regarding using antibiotics from several 
points of view including their wide use, abuse, classification, health and economic im-
pacts. The antibiotics have made a revolution in treating infectious diseases since their 
discoveries. The phenomenon of emerging resistance against antibiotics is considered a 
real health challenge that requires taking measures to rationally use antibiotics. Antimi-
crobial resistance is considered as an evolutionary process in relation to microbial genet-
ics, and the term superbug has been used to describe the returning back of infections that 
were under control such as tuberculosis. Estimates have pointed out to large economic 
burden associated with antibiotic abuse.
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Short Communication
An Overview of Antibiotics

Antibiotic is an antimicrobial agent against bacteria 
and the most important form of an antibacterial agent for 
combating bacterial infections. Antibiotics are widely used 
to treat and prevent such infections (NHS, 2019). They can 
kill or inhibit the growth of bacteria. A limited number of 
antibiotics also have antiprotozoal activity [1]. The term 
antibiotic is broadly used to refer to any substance used 
against microbes, but in the usual medical usage, antibiotics 
(such as penicillin) are those produced naturally (by one 
microorganism fighting another), whereas nonantibiotic 
antibacterials (such as sulfonamides and antiseptics) are 
fully synthetic. However, both classes have the same goal of 
killing or preventing the growth of microorganisms, and both 
are included in antimicrobial chemotherapy. “Antibacterials” 
include antiseptic drugs, antibacterial soaps, and chemical 
disinfectants; whereas antibiotics are an important class 
of antibacterials used more specifically in medicine and 
sometimes in livestock feed Blackwell et al. [2]. Antibiotics 
are a group of drugs that, as a group, is one of the most  
widely used drugs in the world. Not surprisingly, the list of  

 
antibiotics caused many drug-induced side effects Maliha 
et al. [3]. The effect of penicillin and streptomycin on the 
histological structure and function of the liver has been well 
studied Al-Awar et al. [4,5]. 

The effects of aminoglycosides and β-lactams have been 
reported to be predominantly associated with the formation 
of excessive reactive oxygen species (ROS), leading to 
adverse effects on the cellular antioxidant protection system 
as well as the improvement of the lipid peroxidation (LPO) 
process Westphal et al. [6-8]. Antibiotics are one of the 
most commonly used remedies in modern medicine for 
gold bullets. Continuous expansion of antibiotics reflects 
their importance and therapeutic role, which is sometimes 
life-saving. The development of resistance outweighs the 
effectiveness and is a real threat that continues to expand over 
time. Several factors contribute to antimicrobial resistance 
by dividing them into microorganisms and iatrogenes or 
patients. The irrational use of antibiotics is a major cause 
of resistance to microbes Morgan et al. [9]. Unlike other 
Arab countries, Jordan has a higher level of education, but 
several studies indicate inappropriate prescription and 
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abuse of antibiotics in Jordan Al-Azzam et al. [10,11]. Impact 
of patient confidence, previous experience with antibiotics, 
pharmaceutical practice, national regulations and incorrect 
diagnosis and treatment of doctors promote antibiotic 
resistance Albsoul-Younes et al. [12,13]. Different approaches 
have been used to positively control antibiotic resistance, 
namely patient education and patient sensitization Arnold 
et al. [14].

Uses of Antibiotics

Antibiotics are used for the purpose of therapeutic 
options for either treating or preventing bacterial infections, 
and sometimes against protozoan infections Jones et al. [15]. 
If an infection is suspected, and the involved pathogen is 
not identified, then an empirical therapy is initiated which 
involves the use of a broad spectrum of antibiotics based 
on the signs and symptoms shown and is started until the 
laboratory results that can last for several days Leekha et al. 
[16]. If the responsible pathogenic micro-organism is already 
known or identified, then the final therapy can be started. This 
usually involves the use of narrow spectrum antibiotics. The 
choice of antibiotic also depends on the cost. Identification 
is very important as it can reduce the cost and toxicity 
of antibiotic therapy and the possibility of antimicrobial 
resistance Leekha et al. [16]. Antibiotics can be administered 
without complicated acute appendicitis to avoid surgery 
Minutolo et al. [17]. Antibiotics can be given as a preventive 
measure and are usually restricted to groups at risk, such 
as people with weakened immune systems (especially HIV 
pneumonia), people taking immunosuppressive drugs, 
cancer patients, and patients after surgery Jones et al. [15]. 
Their use in surgical procedures helps prevent incision 
infection. They play an important role in dental prophylactic 
antibiotics if their use can prevent bacteremia and further 
infectious endocarditis. Antibiotics are used to prevent 
infectious neutropenia, which is particularly cancer-related 
Bow et a. [18,19]. 

Classification of Antibiotics
The classification of antibiotics depends on their 

mechanism of action, chemical structure, or spectrum 
of activity Calderon et al. [20]. Antibiotics can target the 
bacterial cell wall (penicillins and cephalosporins) or the 
cell membrane (polymyxins), or interfere with essential 
bacterial enzymes (rifamycins, lipiarmycins, quinolones, and 
sulfonamides). Other antibiotics can target protein synthesis 
inhibitors (macrolides, lincosamides, and tetracyclines) with 
bacteriostatic activity Finberg et al. [21].

Antimicrobial Resistance

It has become a common phenomenon for bacteria to 
resist antibiotics. The developed resistance may reflect 
evolutionary processes that occur during antibiotic therapy. 

However, the antibiotic of choice may target bacteria that 
have the capability to tolerate high levels of antibiotics. This 
may lead to enhanced growth of resistant bacteria Levy [22]. 
It has been shown that well known antibiotics including 
penicillin and erythromycin that have a high potential 
against many bacterial species and strains, have become less 
effective because of increased resistance of many bacterial 
strains Carol [23]. The term “superbugs” has been used to 
describe the state of antibacterial-resistant strains that 
contribute to the developing of previously well controlled 
diseases. An illustrating example is development of bacterial 
strains that induce tuberculosis which are resistant to 
previously effective antibacterial treatments. According to 
this context, it has been estimated that about half a million 
new cases of multidrug-resistant tuberculosis (MDR-TB) are 
likely to occur yearly at global level (WHO, 2019). 

Infectious diseases are characterized by their ability 
to significantly affect a human species Moreno et al. [24]. 
Since penicillin was introduced in 1943, antibiotics have 
revolutionized their treatment. However, antimicrobials 
have weaknesses; the organisms for which they are intended 
almost always have resistance mechanisms Fauci et al. [25]. 
An event or resistance may occur regardless of the presence 
of antibacterial agents. However, it is an effect on this drug 
that provides the necessary breeding pressure against the 
spread of resistant pathogens. Anti-antibiotic resistance is 
a growing global public health problem that could exceed 
decades of progress in reducing morbidity and mortality 
associated with infectious diseases. The emergence of 
antibiotic-resistant bacteria outside drug discovery threatens 
to put an end to the age of unprecedented achievements 
in modern medicine Perry et al. [26]. The World Health 
Organization Global Plan of Action on antibiotic resistance 
(2010) identified five strategic goals: 

a.	 Raising awareness and understanding; 
antimicrobials, 

b.	 Strengthening knowledge through monitoring and 
research, 

c.	 Reducing the frequency of infections, 

d.	 Optimization of the use of antimicrobials, and 

e.	 In order to ensure sustainable investment in the 
fight against antimicrobial resistance, all should strive to 
reduce the burden associated with it Moreno et al. [24]. 

The Conservative Center for Disease Control and 
Prevention estimates that at least 23,000 people are 
died every year in the United States due to infection with 
antibiotic resisting microorganism Arias et al. [27]. Moreover, 
the overall economic burden of antibiotic resistance was 
estimated at only direct costs of € 1.5 billion (2007) in Europe 
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and $ 55 billion (2000) in the US. In low- and middle-income 
countries, the use of antibiotics is increasing with hospital 
admission and the spread of hospital infections. This burden 
is likely to lead to longer duration of illness and higher 
mortality in patients with resistant infections, increased 
treatment costs for resistant infections, and inability to 
intervene based on effective antibiotics to prevent infection 
Laxminarayan et al. [28]. In the US, 50.9% of pathogens 
causing surgical infections, and 26.8% of pathogens causing 
chemotherapy after infection are resistant to standard 
prophylactic antibiotics in the US. In addition, 30% of this 
reduction could result in 120,000 additional infections and 
surgical site infections after chemotherapy a year and 6300 
infections related to infection Tellinat et al. [29]. 

In hospitals, high antibiotic use, critically ill patients, 
and a steady influx of patients in the healthcare system 
have created pathogenic species that contribute to the 
development of resistance Roca et al. [30]. In the United 
States, 4% of hospital patients have been reported to have 
at least one case of infection. With healthcare, pneumonia 
and surgical infections are the most common, followed by 
gastrointestinal infections Moreno et al. [24]. Strategies 
to successfully combat bacterial resistance in hospitals 
include monitoring antibiotic use and demonstrating human 
and animal resistance; Guidelines for the use of antibiotics 
in humans and animals; standardized measures for 
infection control and appropriate personnel, and antibiotic 
maintenance programs in hospitals and other health care 
facilities Laxminarayan et al. [24,28,31,32]. Monitoring 
of bacterial resistance programs generates important 
information that promotes and manages management 
activities [33-36]. The latter can reduce the undesirable 
effects of antimicrobial use by reducing the consumption 
of antibiotics by 20-40%, the frequency of healthcare-
associated infections, the length of stay in the hospital and 
the spread of bacterial resistance Moreno et al. [24].

Conclusion
The present study confirmed the importance of antibiotic 

uses and the aspects associated with their use such as 
antimicrobial resistance, health and economic impacts.
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