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Introduction
Since their first discovery, antibiotics have been helpful in revolutionizing medicine and in making our modern way of life a lot easier and possible. They play an essential role in the clinics with a huge array of non-medical applications, “from promoting growth in livestock, to preserving building materials from contamination, to treating blight in orchards” (Richardson, 2017). The world has come to relay a lot more on the use of these antibiotics and this has seen to it the development of a new problem that is rooted in the increasing occurrence of antibiotic resistance. 
Definition
Antibiotic resistance refers to the ability of bacteria to resist treatment by similar antimicrobial agents to which it was susceptible. This type of resistance occurs when bacteria change in response to the use of the antibiotic agents to cause infections that are harder to treat than those caused by non-resistant bacteria (WHO, 2020). If the antibiotic resistance presents in a multi-drug resistance pattern for both Gram – positive and – negative bacteria alike, then they are equally difficult to treat and might even be untreatable with conventional antibiotics (Frieri et al., 2016). This presents a challenge that is associated with high morbidity and mortality rates (Frieri et al., 2016).
Causes
Antibiotic resistance occurs as a consequence of overuse and misuse of antibiotics which threatens their efficacy due to the promotion and spread of antibiotic resistant bacteria (Richardson, 2017; Ventola, 2015). This is a crisis that is also attributed to the lack of new drug development by the pharmaceutical industry which has been shown to be due to the reduced economic incentives and challenging regulatory requirements that render the process a lot less attractive to most pharmaceutical companies (Ventola, 2015; Aslam et al. 2018). 
Mechanism of Resistance
Antibiotic resistance develops in bacteria when it is exposed to antibiotic doses that are below that required to kill the bacteria, also referred to as the Minimum bactericidal concentration (MBC). In such a scenario, the bacteria can mutate through natural selection for resistance-conferring mutations in two ways to resist the antibiotic agent: the first way is through the adoption of a plasmid encoding a resistance gene and the second way is by mutation of the bacterial chromosome itself (Richardson, 2017). Such mutations have, for instance, caused the overexpression of drug efflux pumps that expel the drugs from the bacterial cell cytoplasm, limiting their ability to access their target and hence rendering them ineffective against these microorganisms (Richardson, 2017). These “resistance-conferring mutations can be specific to a particular antibiotic, or they can provide protection to multiple-often related –drugs” and they occur in the microbial community so that the mutations in one strain can protect a different strain from the effects of these agents (Richardson, 2017).  
Threats
The major threat to this challenge is presented by the current shortage of effective therapies, lack of successful prevention measures, and presence of only a few antibiotics to curb the spread and treat infections caused by these antibiotic resistant bacteria (Frieri et al., 2016). There are also concerns over the role of biofilms in multidrug resistance and the challenges that it poses to infection control (Frieri et al., 2016).
The crisis in itself is also a major threat to the Public Health systems and economies of most states as it is already responsible for placing a substantial clinical and financial burden on the U.S. health care system, and on the patients and their care givers (Ventola, 2015). In total there are up to 16 recognized antimicrobial-resistant bacterial pathogens in addition to the like of Candida infections and infection caused by Clostridium difficile which are upregulated by the extensive use of antibiotics (Solomon and Oliver, 2014). It is estimated that more than 2.8 million antibiotic-resistant infections occur in the U.S. each year, and that more than 35,000 people die as a result of these infections (CDC, 2020). This warrants the application of prompt mitigation strategies to help address and manage this crisis. 
Future Directions
There is need to involve well-coordinated efforts in implementing new policies, to renew efforts in research on the topic, and to pursue more radical and potent steps to effectively manage the crisis (Ventola, 2015). In terms of research, emphasis should be placed on researches that tend to deduce the comprehensive efforts that could be applied in trying to minimize the pace of resistance through studies on emerging microorganisms, resistance mechanisms, and antimicrobial agents (Aslam et al. 2018). 
One promising avenue of research revolves around the so-called Antibiotic Resistance Breakers (ARBs). These agents have been shown to be capable of re-sensitizing resistant bacteria to antibiotics and a novel examples is the beta-lactamase inhibitors which are currently in use in the clinical setting and have helped in solving the resistance that is associated with the use of penicillin on the beta-lactamase producing bacteria (Laws, Shaaban, and Rahman, 2019). This is a broader field that can be exploited to yield even greater results in terms of deducing more effective therapeutic agents that can be used in managing this antibiotic resistance crisis.
Multidisciplinary approaches should be considered across health care settings with the application of promising therapies such the use of probiotics, antibodies, and vaccines as the alternatives or adjuncts to the antibiotic therapy (Aslam et al. 2018).
Conclusion
To sum up, it is clear that antibiotic resistance is an emerging concern in the health and public health sectors. It is a factor that has seen to the occurrence of more infections that are hard to treat and the cause of a lot more deaths in the world. The major threats to this crisis is presented by the current shortage of effective therapies, lack of successful prevention measures, and presence of only a few antibiotics to curb the spread and treat infections caused by these antibiotic resistant bacteria. As a consequence, there is need to have extensive future research that will focus on the best ways to manage the crisis that is rooted in antibiotic resistance in addition to the application of multidisciplinary efforts in the healthcare systems involving the environmental and agricultural sectors as well. 
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