ANTIMICROBIAL RESISTANCE GLOBALLY AND IN PAKISTAN

Antimicrobials are compounds that selectively kill or inhibit replication of a pathogen by interfering with a phase of cell physiology that is required by the pathogen. A major concern for this therapeutic class is the emergence of resistance of pathogens to drugs.[1] Antimicrobial Resistance (AMR) occurs naturally and over time when microorganisms (such as bacteria, fungi, viruses, and parasites) are exposed to antimicrobial substances. As a result, treatments become ineﬀective and infections persist in the body, increasing the risk of spread to others.[2] Microbial species that are normally responsive to a particular drug may develop more virulent or resistant strains through spontaneous mutation or acquired resistance and selection. Some of these strains may even become resistant to more than one antibiotic.[3] Overuse and inappropriate use of antibiotics in patients has fueled a major increase in prevalence of multidrug-resistant pathogens. Antibacterial antibiotics are misused by providers in a variety of ways, including use in patients who are unlikely to have bacterial infections, use over unnecessarily prolonged periods, and use of multiple agents or broad spectrum agents when not needed. [4]
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Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.
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The phenomenon of resistance imposes serious constraints on the options available for the medical treatment of many bacterial infections. [5]

Causes of Antibiotic Resistance include:

1) Over-prescribing of antibiotics.

2) Patients not finishing their treatment.

3) Over-use of antibiotics in livestock and fish farming.

4) Poor infection control in hospitals and clinics.

5) Lack of hygiene and poor sanitation.

6) Lack of new antibiotics being developed. [6]
Some of the fundamental bacterial mechanisms to resist to the effects of antimicrobials include:

a) Efflux pump (by removing antimicrobials penetrating the cell)

b) Enzymatic degradation of antibacterial drugs (e.g., by bacterial production of beta-lactamases)

c) New metabolic pathways (e.g., synthesis of altered enzymes)

d) Alteration of bacterial proteins acting as antimicrobial targets (e.g., by modification of intracellular receptor of the antimicrobials, like ribosomal alterations)

e) Changes in membrane permeability to antibiotics (e.g., outer membrane of Gram-negative bacteria like E. coli confers a sort of impermeability to hydrophobic compounds such as macrolide antibiotics or to

beta-lactams antibiotics). [7]

1. By transfer of bacteria between people.

2. By transfer of resistance genes between bacteria (usually on plasmids)

3. By transfer of resistance genes between genetic elements within bacteria, on transposons. [5]
This resistance ability can be innate and intrinsically related to the general physiology or anatomy of a microorganism that confers resistance through the different mechanisms. In certain bacterial species (referred to as “insensitive” or “unsusceptible”) intrinsic resistance is an inherent trait and is not affected by use (or misuse) of antibiotics. [7]

Despite AMR’s emergence as a salient global issue, the complexity and uncertainty of its underlying drivers (e.g. lack of enforcement of regulations, gaps in veterinary and medical education and lack of primary healthcare coverage) and the variety of factors that need to be involved at global, national and sub-national levels, make it a very challenging issue to tackle.[8] Driven by the principle that microbes do not respect national boundaries, and that a global perspective is needed to identify events that drive human health conditions, WHO, established Global Antimicrobial Resistance Surveillance System (GLASS) in 2015. GLASS is a system that enables standardized global reporting of official national AMR data. It collaborates with existing regional and national AMR surveillance networks to produce timely and comprehensive data. [2]

Pakistan was one of the first countries to volunteer to undergo the Joint External Evaluation (JEE) process to assess, in collaboration with external parties, its capacity to address public health threats, including AMR.[8] Situation analysis report on AMR in Pakistan have also identified irrational prescriptions, over the counter availability of antibiotics, polypharmacy, misleading advertisements and copious consumption of antibiotics as key challenges, making the issue a tri-faceted one, involving the patients, pharmacies and the physician. [9] The government of Pakistan has already embarked upon a national action plan for addressing the issue of anti-microbial resistance, Strong regulation on part of the government, a code of conduct for prescribing the antibiotics, responsible marketing and abiding by prescription ethics can help in curtailing the problem to a large extent. [10]
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