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Abstract: 

One of the concerns nowadays that matters to global public health is antimicrobial resistance. This could 
be virtually done in minimizing the utilization of the remaining current and forthcoming antimicrobials 
globally. Management measures currently in place for the regulation of antimicrobials and education of 
the healthcare world on issues have proven useful but not adequate enough to solve this problem for the 
attainment of an overall reduction in human use of antimicrobials. Determinants and development of 
antimicrobial resistance, regional variation, and interventional strategies based on the health care 
situation in each country are a big challenge. The paper addresses the situational analysis on 
antimicrobial resistance about the problem it poses, determinants, challenges, and maybe the strategies 
needed to be adopted in the future to reduce the burden in India. The authors obtained some existing 
data from sources such as Google search, Medline, among others, and most of it reviewed and analyzed. 
All the impacts found within the sources fall into the three levels: patient, health, and economic. Given 
that the knowledge gap is so wide in relation to AMR and to areas that are still in place for improvement, 
no easily understood progress is available to put a stop to such persistent trends in antimicrobial 
resistance. 
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INTRODUCTION: 

Development of antimicrobial resistance is one of the major public health concerns, especially in 
developing countries, where relatively easy availability and higher consumption of medicines have led 
to an unproportionately higher incidence of inappropriate use of antibiotics and greater levels of 
resistance than developed countries1. The infectious disease burden in India is one of the world's highest, 
and inappropriate and irrational use of antimicrobial agents against these diseases has contributed to 
rising development of antimicrobial resistance2. 

 Recently, an emerging study added emphasis on the need to rationalize antibiotic use and limit 
antibiotic resistance in India. The resultant outcome of antimicrobial resistance will be the failure to 
control the diseases in the community and the ineffectiveness in delivering the health care services3. 
Although several International agencies, such as World Health Organization, European Centre for 
Disease Control, and World Health Assembly resolutions, put emphasis on this point that the 
antimicrobial resistance is one of the major issues for public health, it's very big challenge to solve this 
problem by policymakers and health care providers4. The World Health Organization has recently 
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published a regional strategy on antimicrobial resistance aimed at reducing morbidity and mortality due 
to infection from antimicrobial-resistant pathogens5. 

Microbiology laboratory: 

A microbiology laboratory works on culturing, examining, and identifying microorganisms like 
bacteria, fungi, yeasts, etc. The microbiology laboratory serves as the main pillar of effective 
infection prevention and control (IPC)6. 

A working microbiologist not in the field can most commonly be found in a microbiology 
laboratory, or lab. Most of the testing, culturing, and research that they do happens here. This 
location houses the supplies and equipment required for these activities, as well as provides an 
extremely clean and sterile place to work. 

 

Fig 1. Microbiology Lab Safety and More 

 

1. Microbiological monitoring: 
Microbiological monitoring is, basically the systematic evaluation of microbial loads in various 
environments, primarily in pharmaceuticals, food and beverages, and health care industries. 
This ensures that contamination by microbes is maintained at levels that will protect healthy 
endpoints, thereby maintaining quality products. 
 
This is nothing but the accumulation of information on microorganisms and an analysis in 
determining the quality of a controlled environment. 
 
Environmental Monitoring This is the testing of microbial counts and micro-flora growth aimed 
at establishing trends in change within a cleanroom or controlled environment. 
 
From the random sampling process applied in the move from imaginary grid over the room and 
testing in each grid, environ-mental monitoring moved into the risk assess-ment issue and the 
use of risk assessment tools to determine the appropriate methods for environmental monitoring 
over the last ten years. 
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Fig 2. Microbiological monitoring 

 

Mechanism of antimicrobial resistance in bacteria: 

 

 Low Permeability Across The Cell Wall 
Bacteria alter their cell membrane porin channels 
Either in frequence, size, or selectivity 
therefore AMA can not access into the cell 
Eg. Aminoglycosides, Klebsiella against Imipenem, Aminoglycosides, 
Quinolones 
 

 Efflux Pumps: 
Bacteria have efflux pumps which helps in expelling the medicine from the cell 
soon after its entry 
 Hence, its intracellular accumulation is avoided 
Ex. 
1.Escherichia coli- tetracyclines, chloramphenicol 
2.Staphylococci- macrolides, streptogramins 
3. S. aureus & S. pneumoniae – fluoroquinolones. 
 

 Through Enzymatic Inactivation: 
 Bacteria can inactivate the AMA by producing different enzymes 
• Beta lactamase 
• Enzyme product- by GP and GN both 
• Ambler- Classified according to structure of amino acid into 4 molecular 
classes- A, B, C, D 
• Bush- Jacoby- Medeiros Bracket The beta lactamase should be classified under 
classes grounded on substrate profile and perceptivity of Beta lactamase 
impediments like clavulanic acid to Class A, C, D beta- lactamases the hydrolysis 
of amide bond is done through serine residue at an active point Class Bare 
Metallobeta- lactamases that use zinc in amide bond hydrolysis Break beta- 
lactam rings by unyoking amide bond by hydrolysis, thus inactivating the beta- 
lactam antibiotics 
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• Plasmid decoded- transferred from one bacterium to another substantially by 
conjugation except in the case of S. aureus which is transferred by transduction 

 

 

 

Fig 2. Mechanism of antimicrobial resistance in bacteria. 

 

Antimicrobial Sensitivity Test: 

It has also been referred to as antibiotic susceptibility testing since it measures the susceptibility 
of bacteria to antibiotics. This is considered because bacteria might have some resistance to 
certain antibiotics. The results of sensitivity testing can permit a switch from empiric therapy, 
in which an antibiotic choice is made on clinical suspicion regarding the site of infection and 
common causative bacteria, to directed therapy, in which an antibiotic choice is made based on 
knowledge of the organism and its sensitivities. 

Most commonly, this is done in a medical laboratory, using either culture methods, where the 
bacteria are exposed to antibiotics, or through genetic methods, which simply check to see if 
bacteria possess genes that confer resistance. Culture methods most often involve the 
measurement of the diameter of zones of inhibition around paper discs containing antibiotics 
upon being placed on uniformly inoculated agar culture dishes. This zone of inhibition can, in 
fact be used to estimate the minimum inhibitory concentration, which is the lowest 
concentration of the antibiotic that stops the growth of bacteria. 

Since the discovery of the beta-lactam antibiotic penicillin, there has been a need for antibiotic 
susceptibility testing. Initially, these tests were phenotypic and were either based on culture or 
dilution. There were a few antibiotic-impregnated strips, such as Etest, which is used from the 
1980s, and genetic methods, including polymerase chain reaction (PCR) testing, used 
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commercially since the early 2000s. Improvements on the available methods include making 
those methods faster or more accurate, and researchers are improving new testing methods like 
microfluidics. 

Two types: 

1. Prolixity tests:  

 A) Stokes slice prolixity  

 B) Kirby- Bauer slice prolixity  

 2. Dilution tests:  

A) Broth dilution  

 B) Agar dilution  

 An antibiotic perceptivity test can determine which antibiotic is stylish for your infection.  

 There are medicines generally known as antibiotics that get specified for the treatment of 
bacterial infections and certain fungal infections. These medicines are not effective against any 
form of viral infection. There's a whole array of antibiotics, and every antibiotic would be 
useful for just one type of bacteria or fungi. An antibiotic perceptivity test will help determine 
what would be the most effective antibiotic for your infection.  

 One further operation of the test can serve for chancing a treatment for antibiotic- resistant 
infections. Antibiotic resistance develops whenever the standard antibiotics used are n't useful 
or are n't effective enough against certain bacteria.  

 What's it used for?  

 An antibiotic perceptivity test can help find the stylish treatment in cases of bacterial infection 
and some fungal infections. 

Biological Factors of Antibiotic: 

Resistance can occur very rapidly by mutation and natural selection of bacteria7. Finally, plasmids are 
small circular pieces of DNA found in the bacteria which can acquire many different configurations of 
resistance genes through the action of transposons and insertion. sequences8-9. These plasmids can then 
be shared amongst other species of bacteria and spread antibacterial resistance around the bacteria 
population10. Finally, horizontal gene transfer of resistance genetic factors between bacteria increases 
the speed of antibiotic resistance even further10-11. 

Agricultural Use of Antibiotics: 

Since discovery, antibiotic agents have remained a powerful weapon against infectious diseases. For 
many decades, antibiotics have been used not only in man and companion animals but also widely in 
agriculture as multi-discipline agents. They are used as growth promoters for food animal production, 
and also their therapeutic and prophylactic uses exist in man, animals, and plants12. But surely, with the 
ever-increasing as well as widespread use of antibiotic agents has come along high levels of extremely 
drug-resistant bacterial pathogens. Many such pathogens are even resistant to most commercially 
available antibiotics. 
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Misuse and Overuse of Antibiotics: 

 Since early times of discovery of antibiotics in the 1940s, Sir Alexander Fleming warned the general 
public that with such a huge demand for antibiotics in the future they will be overused13-14. Many polls 
conducted around the world suggest that many patients are highly rigidly persuaded by the opinion that 
antibacterial agents must somehow cure viral diseases such as the common cold or flu15. It alters the 
bacteria too much so that the antibiotics can no longer work on it. This is referred to commonly as 
bacterial resistance or antibiotic resistance. Some bacteria have already become resistant to the strongest 
antibiotics in existence today. 

It is a growing problem. In fact, the CDC considers antibiotic resistance one of the world's most pressing 
public health problems. It is especially a concern in low-income and developing countries due to: 

• Within these regions, most of the care providers do not have a fast and helpful diagnostic tool that can 
diagnose and point whether the diseases are caused by bacteria or not. 

• Most of the regions had recently been equipped with antibiotics. 

• Infections and diseases treated with antibiotics trace their source back to lack of clean water, poor 
sanitation, and limited vaccination programs. 

 

Fig 2. Important elements of a contamination control strategy for sterile manufacturing. 
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The impact of AMR on human and animal populations: 

AMR has arisen as a multifaceted issue that impacts the health of both humans and animals. The 
excessive and improper utilization of antibiotics in various domains, such as healthcare facilities, 
agricultural practices, and veterinary medicine, has expedited the emergence of drug-resistant strains of 
microorganisms. The excessive dependence on antibiotics has resulted in the emergence of antibiotic-
resistant bacteria, commonly known as superbugs, which pose significant challenges in treatment 
efficacy and can lead to severe infections. Furthermore, the inadequate progress in developing novel 
antimicrobial medications exacerbates the issue, as the rate at which resistance develops surpasses the 
rate at which effective therapies are being identified16. 

AMR has emerged as one of the most significant threats to human health in the 21st century. Previously 
treatable infections are becoming increasingly intractable, posing substantial clinical challenges. The 
loss of effective first-line antimicrobials has driven growing reliance on second and third-line therapies, 
which are often more expensive, more toxic, and require longer treatment durations17. Prolonged 
illnesses drain individual and healthcare system resources due to extended hospitalizations. Lengthier 
recoveries also impact economic productivity, giving more excellent time off work. AMR infections 
similarly necessitate increased outpatient clinic visits, laboratory testing, and isolation 
precautions 18.The mortality attributed directly to AMR pathogens claims over a million lives annually18 
.The absence of effective antibiotics, routine procedures like surgery, organ transplantations, 
chemotherapy, and neonatal care could become exponentially more dangerous due to the limited 
capacity to control infections19. Some pathogens described as “ESKAPE” bacteria, including resistant 
forms of Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter 
baumannii, Pseudomonas aeruginosa, and Enterobacter spp., represent the most troublesome MDR 
threats facing hospitals today20. Common scratch-borne infections or minor injuries could be fatal in a 
post-antibiotic era. 

AMR threatens human health and food production by enabling animal-to-human transfer of resistant 
zoonotic pathogens21. Overuse of antibiotics in livestock to treat illness and promote livestock growth 
has precipitated reservoirs of resistance. This facilitates enhanced transmission risks of MDR bacteria 
like Salmonella and Campylobacter via the food chain or animal handlers22 . Resistant bacterial strains 
spread readily between species. Wildlife similarly develops AMR from indirect environmental 
exposures driving additional pathogen transmission. Resistant microbes extend into the broader 
environment through fertilizers made from manure, contaminating waterways and produce that reaches 
consumer tables. They additionally exchange AMR genes with normal environmental and human 
commensal microflora. Restricted treatment options for animal infections resulting from resistance 
promote outbreak escalation among cattle, poultry, and sheep, necessitating culling and generating 
significant economic losses while threatening food supplies. Approximations indicate AMR could 
impose a $3–4 billion financial burden through livestock alone in the coming decades23 . Detrimental 
resistance impacts across agriculture and economic systems also spur disruptive ripple effects for 
national security and trade. Hence, a proper One Health approach encompassing human, animal, and 
environmental health surveillance and interventions remain necessary to fully address AMR’s 
substantial existing and prospective adverse impacts on animals that, in turn, heighten human exposure 
risks further24. 
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Public Perception And Behavior: 

The lay public has perceived antimicrobials as a quick fix and an easy solution to the maturity of 
distemperatures, which generates actions that effectively bypass the control of a defining physician25. 
Caching The practice of not completing specified courses of antimicrobial treatment may not materially 
affect the immediate clinical outgrowth to the case. still, while the potency of drug therapy is 
"stockpiled" against an unborn perceived demand, the chances of abuse of antimicrobial therapy toon-
insensitive organisms are strongly magnified. Over-the-counter sale Limited access to antimicrobials is 
not universal. In most countries, the production and marketing of antimicrobials is relatively or 
completely unrestricted. This also contributes to the product of remedial goods of extremely high 
variability quality and puts them at the disposal of the public in tremendous quantities and at prices that 
are extremely low. In the generations before the Internet, enormous quantities of the entry of 
antimicrobials into the first world nations was restricted to returning trippers also, online shopping has 
made it virtually easily for even now banned antibiotics such as rifampicin and ciprofloxacin25. 

Discussion: 

Factors that contribute to the causes of the AMR extremity are of tripartite character. These include the 
fleetly expanding and connected mortal population, the versatile capability of the microbial world to 
acclimatize to environmental challenges, and the spendthrift overuse of antimicrobials by mortal 
society. We assume that the extremity may be perfected by revision of any or all of these factors. This 
alliance should thus strive to decelerate down the destructive powers in AMR in order to keep at bay 
the prospective consequences of similar powers towards society and the frugality. Current antimicrobial 
use is unnaturally grounded on public comprehensions of the value of antimicrobials. Desire for a 
healthy life has been nearly confederated in the public mind with absence of all microbes both from the 
individual and their proximate terrain. This can be traced back to broad public health juggernauts which 
in themselves led to lesser situations of hygiene and accordingly reduced infection rates within society. 
Unfortunately, these reasonable aseptic practices have been extended into the gratuitous overuse of 
antimicrobials.  

Conclusion: 

Formulated by antimicrobials, the keystone of modern medicine has significantly contributed to the 
progress of health care over the last half-century. Therefore, the persistent trends of AMR must be 
nipped in the bud lest it sets back us into dark ages of medicine. Resistance mechanism Mechanism of 
antibiotic resistance is a naturally occurring mechanism that can be slowed down gradually but not 
stopped completely because resistance is an inevitable consequence of the drug selective pressure. This 
can be done by enacting a governance mechanism to usher in harmony in both the strategic and 
operational planning. Though this will cost dearly to follow the rules and guidelines, it has well 
established the fact that the return on such investment will undoubtedly have positive outcomes with 
huge magnitude. This also brings hope that the adverse impacts of antimicrobial resistance may be to 
some extent mitigated and may not have results that incur irreparable damage on the society at large. 

The great end of similar cooperation should ever decelerate the implacable trends of AMR so that 
negative impacts for society and the frugality are well learned. That may be done by establishing a 
medium of governance that would bring harmony into strategic and functional planning. Although 
similar following of the guidelines and fabrics requires high investment, it's well- established that return 
of such an investment will surely affect in some important positive issues. It also gives some stopgap 
that the negative consequences of antimicrobial resistance would be combated, and may not be suitable 
to lead to unrecoverable results for the society at large. This, while in effect, would introduce practice 
communication conditioning as a covered and estimated current health care delivery system to 
ameliorate medicine use both by health care providers and consumers. 
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