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Abstract:

Medical progress during the last few decades has greatly benefited human health, resulting in lower mortality and disease rates and a higher standard of living. Our
ability to treat an increasing number of infectious diseases is at danger due to the rapid and continuous rise of bacteria resistant to antibiotics drug. To ensure the
ongoing efficacy of treatment for bacterial diseases in the absence of new generations of antibiotic drugs, it is imperative to use existing antibiotics wisely. Antibiotic
misuse is a critical public health concern that requires further investigation. The goal of this study is to determine how widespread antibiotic overuse and resistance
are in India. In paediatrics, antimicrobial medicines are routinely employed. In view of rising healthcare expenses, inconsistencies in prescription prescribing, and
the advent of antibiotic resistance, strong antibiotic policies are required to monitor and control antibiotic use. Antimicrobial medications must be taken with caution
due to the significant risks associated with their overuse. Drug abuse is widespread in many third-world countries. Doctors in India sometimes provide a combination
of four prescriptions, even for minor conditions, whether it's because the patient truly needs the drugs or because pharma dealers need to make a profit. Drug
effectiveness research is critical, especially for antibiotics.
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1. Introduction:

The American Society of Health-System Pharmacists defines medication therapy management as “a criteria-based, ongoing, planning and system-based
process for monitoring and assessing the preventive”, therapeutic, and empiric use of medications to help and make sure they are given correctly, safely,
and effectively (Hailu, 2016). Drug utilisation research in the field of paediatric pharmacotherapy has examined a variety of outcomes, including
prescription patterns across settings, paediatric versus adult dose recommendations, hospital formulary cost-effectiveness, and the link between
prescription mistakes and use. The field of pharmacoepidemiology has demonstrated great potential as a means of evaluating healthcare requirements
and quantifying the precision of prescriptions (Abdul, 2014).

Due to the scarcity of information regarding the effectiveness and safety of drug usage in children, pharmacoepidemiology is ideally suited to the
paediatric setting (ECAST, 2019). Lack of information on the efficacy and safety of children's drugs is becoming a growing source of worry. The vast
majority of children's pharmaceuticals are watered-down versions of adult formulations. These medicines are frequently administered “off-label,” despite
a lack of paediatric clinical, kinetic, dose-finding, or formulation studies. It is common practise to extrapolate from clinical data collected from adults.
Due to anatomical and physiological variations, diseases affecting infants and adults may manifest in different ways (Ling, 2015).

India and others countries have implemented laws to ensure that all children in need of medical attention receive it (Neusa, 2021). Both the Food and
Drug Administration and the Indian Medicines Agency have approved new paediatric drug applications based on sufficient clinical evidence of safety
and efficacy (EMEA). The World Health Organization (WHO) has been advocating for the development of safer medications designed with kids in mind
through their “make medicines kid size” campaign since December 2018.

It is important that patients receive the correct medication that it is administered correctly, that it is taken at the correct intervals and for the correct
amounts of time, and that it is affordable. Drug abuse permeates many developing nations (Oumer, 2019). A baseline survey of Indian hospitals found
that poly-pharmacy was common among both in- and out-patients. Doctors frequently prescribe many medications for the treatment of minor disorders
without first ordering the requisite lab tests, possibly to keep patients happy or to help the drug company out (Outterson, 2015).

Antibiotics drugs for children, which make up 20% to 50% of hospital drug expenses, highlight the importance of DUE studies for all drugs. The majority
of antibiotic prescriptions for children are unneeded. Some Asian countries have a serious problem with resistance, unfortunately. This development is
especially worrisome because the incidence of antibiotic-resistant pneumococci has been rising in various Asian nations. Antibiotic-resistant bacteria are
present in the systems of virtually every otherwise healthy Indian (Neusa, 2021). Antibiotic-resistant pathogens pose a serious threat. In order to promote
“non-abuse and abstinence” among drug users in low-income areas, the acronym “INRUD” was conceived. The INRUD has developed several measures
of drug abuse with the aid of the WHO. In clinical practise, it is crucial to address the issue of patients not taking their medications as prescribed. Lower
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health outcomes and higher direct and indirect expenditures associated with illness management have both been connected to treatment failure. In many
developing nations, children are a sizable component of the population (Oumer, 2019).

2. Literature review

Shamshy et al., (2011), this Review study findings reveal a number of holes in the existing literature. Firstly, the data's intrinsic heterogeneity and the
study methodology's inherent constraints made it difficult to draw clear conclusions regarding the current condition of antibiotic use across Indonesia.
Most of the published works were produced on the island of Java. This is of utmost importance because of the substantial variation in the accessibility of
high-quality health care between countries. Accurate and representative data is necessary for making useful comparisons across areas, districts, healthcare
providers, and countries. Second, adopting good community antibiotic stewardship remains a considerable issue because of knowledge gaps regarding
the factors that drive antibiotic usage in the community. Increased enforcement of antibiotic rules in the unofficial and for-profit healthcare sectors, the
introduction of national health insurance beginning in 2014, etc. Neusa, et al., (2021), his research analysis describe bacterial growth and mortality in
response to combination dosing regimens, this thesis creates pharmacometric models of antibacterial drugs and analyses their utility. Our results show
that OD is useful for analysing time-Kkill experiments with antibiotics, and our methods for adjusting for inter-study variation (IOV) result in more precise
parameter estimations. This thesis presents a set of procedures that, if implemented, could speed up the discovery of new antibiotics and improve the
efficiency with which existing ones are utilised. Oumer, et al., (2019), they use previously established PKPD models to characterise the interaction
between colistin and meropenem against P. aeruginosa and between colistin and ciprofloxacin against E. coli. We estimated an interaction function by
merging the models and used it to characterise the advantages of combination therapy. The findings support the use of similar model architectures and
PKPD models, including PKPD models of combination therapy, in the study of infectious diseases in general. Alemayehu, (2017), study about several
bacterial strains in Ethiopia are now resistant to the usual antibiotics, and the prevalence of multidrug-resistant germs is rather significant. If we really
want to stop people from abusing these potentially lifesaving medicines, we need to do things like restrict access to them through over-the-counter means
and improve antimicrobial stewardship. Abebe, et al., (2018), examine about antibiotic drug, the overuse and exploitation of antibiotics has led to a major
public health problem: antibiotic resistance. Companies in the pharmaceutical and biotechnology industries are hesitant to invest in the research and
development of new antibiotics due to the market's rejection of their earlier efforts in this field. Incentivizing overselling and making antibiotic supply
reliant on patients' ability to pay rather than medical necessity will only exacerbate the current problem of antibiotic overuse. The literature review we
conducted led us to 47 potential incentives that could be used to increase and accelerate the research and development of new antibiotics. These incentives'
pros and cons have been weighed, and they have been placed into distinct categories using the push-pull model. A decision framework should be in place
to help choose the best incentive programme from among the many that could be implemented. Mamuye, (2016), in his research analysis, the best strategy
will be one that can be put into action within the current framework and which addresses both the market deficiencies which have hindered the market
and the public health priorities which reflect the increasing urgency of finding a sustainable solution to AMR. In light of the difficulties, we propose
putting together an incentive package to address the core issues plaguing the market. To better achieve public health goals including decreasing antibiotic
overuse and increasing patient access, advancements in this field can be helpful. The aforementioned structure accounts for the fact that funding for
antibiotic development will be prioritised in different ways by different governments, industries, and administrative limitations.

3. Methodology:

In this research analysis, the every step of the investigation, we conformed to PRISMA guidelines. We utilised the PRISMA checklist to guarantee that
nothing was overlooked (Rasool, 2021). Antibiotic drugs resistance pattern, inappropriate antibiotic usage rate, and bacterial isolate frequency were the
primary indicators.

3.1. Research strategy:

We searched Google and PubMed/MEDLINE internet databases to find research that had been written in English. Reference lists of pertinent papers were
manually searched (Alemayehu, 2017). The terms India, people, resistance, neighbourhood, and antibiotics all appear in the search results. All of the
chosen papers were released during the last five years. Our most recent inquiry was received on from 2018 to 2022.

3.2. Data collection:

After checking the accuracy of the complete research articles, research novels the key data was acquired by hand using forms that included checklists of
the components that were considered to be the most important. The following categories of data were gathered: drug-resistant isolates, inappropriate
antibiotic use, and the original author of the study, location, methodology, culture, susceptibility data, and evaluation criteria. Using the information that
was gathered, proportions at the study level were determined. AO has obtained the information that was requested (Abebe, 2018). In this research analysis
I used to consider 30 samples with total of 150 participants for our study.
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3.3. Data analysis:

Proportions (p = n/N) and standard errors (P = (p (1-p))/N) were determined, where n is the total number of isolates, resistant strains, or inappropriate
antibiotic use and N is the study's sample size (Mamuye, 2016). Microsoft Excel 2010 was used to compute the percentage and standard deviation.
STATA 11 was used to run a random-effects model on the pooled estimate of the outcomes of interest (version 11.0.0).

4. Result and discussion:

This review and meta-analysis looks at information from 30 studies with a total of 150 participants. Women made up about half of the crowd (Oumer,
2019). Academics from all over Ethiopia worked on this review, with about a third of the authors living in Rajasthan, India. Table.1 shows the countries
that were part of this review and meta-analysis, along with the number of samples from each country.

Table.1. Study summaries based on the area and sample used (Ref: Survey data)

S.No. List of regions Samples Frequency
(n=30) (%)

1. Jaipur Ear discharge 5 (16.67)

2. Udaipur Nasal 4 (13.33)

3. Shekhawati Recto-vaginal 8 (26.67)

4. Ajmer Surgical site 6 (20)

5. Alwar Urine 7(23.33)

Table.2. Antibiotic prescription rates in patients (Ref: Survey data)

S. No. List of antibiotic drug Frequency Percentage
1. Meropenem 12 40 %

2. Metronidazol 7 23.34 %

3. Ceftizoxime 3 10 %

4. Cefazolin 6 20 %

5. Linezolid 2 6.66 %

As aresult, it is crucial that we take steps to improve the hospital's antibiotic utilisation pattern due to the high rate of errors in the use of the Meropenem,
Metronidazol, Ceftizoxime, Cefazolin and Linezolid drugs. This is especially true when it comes to the use of culture and antibiogram results in
conjunction with the indication, dosage, concomitant antibiotic, and application. Therefore, it may be crucial to work towards bettering education
(ECAST, 2019). Issues with antibiotic use, particularly related to the appropriateness of the antibiotic's medical indication and dosage, are common in
our hospital's intensive care units. In order to fix these types of mistakes, traditional methods of education and therapy need to be updated (Outterson,
2015).
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Figure.1. lllustration of antibiotic drug frequency (Ref: Self Drawing)

Inappropriate antibiotic use can also result from taking the wrong antibiotic for too long, administering the medication incorrectly, halting treatment
prematurely, or using a loved one's unused antibiotics (Neusa, 2021).

Some important issues for clinical practise and policy were brought up in this meta-analysis and systematic review. It may be difficult to use antibiotics
empirically because of the prevalence of microorganisms resistant to many medicines (Aamer, 2013). A worryingly high prevalence of antibiotic-resistant
strains of common bacteria including Escherichia coli and Staphylococcus aureus was observed. In Ethiopia, these antibiotics are frequently used to treat
serious bacterial infections (Outterson, 2015). Regular testing for antibiotic resistance in microorganisms is thus crucial. Due to the widespread spread of
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antibiotic resistance, it appears that testing for drug susceptibility and using antibiotics according to the local antibiogram are necessities. These measures
will aid in halting the proliferation of bacteria and viruses resistant to antibiotics.

This study demonstrates that widespread antibiotic usage contributes to the development of antibiotic-resistant bacteria. Policymakers and decision-
makers may utilise the evidence to strengthen drug use policies and develop strategies and initiatives to curb unnecessary antibiotic prescriptions and
usage (Alemayehu, 2017). Antibiotic self-prescription and the sale of antibiotics without a prescription should be discouraged, and the regulatory agencies
should lead the charge in this effort. Given the stakes, more has to be done to warn the public about the dangers of antibiotic misuse, such as when people
self-prescribe or repurpose existing medications.

5. Conclusion:

The main difficulties in prescription antibiotics are coming to a rational judgement, using them appropriately, and being aware of any potential hazards.
Doctors must have a thorough understanding of the relevance of correct microbiological diagnosis, the right use of antibiotics, and sound clinical
judgement due to the high expense of culture testing. This may lower healthcare expenditures, reduce the likelihood of adverse drug side effects, and stop
the spread of bacteria that are resistant to antibiotics. According to the study, most treatment plans are performed without doing culture sensitivity testing,
which may result in the administration of medications that are not appropriate. Antibiotics for viral illnesses that aren't actually bacterial infections might
be less frequently used if there were a quick diagnostic test to distinguish between viral and bacterial sickness. Multiple studies have found that the vast
majority of patients receive two or more antibiotic prescriptions, suggesting that there may have been a higher rate of inappropriate empirical and definitive
therapy antibiotic prescription than appropriate empirical and definitive therapy antibiotic prescription. Doctors need to be cautious when administering
new treatments and assessing patient responses as antibiotic resistance rises.

References:

[1]. Abdul Haadi, Shaik Abdullah, Mohammed Fagruddin, Mohammed Nematullah Khan, Mohammed Aamer Khan and Mohammed Omer. 2014, A
systemic review on antibiotic use evaluation in paediatrics. World Journal of Pharmaceutical Sciences, ISSN (Print): 2321-3310; ISSN (Online): 2321-
3086.

[2]. B. G. Bell, F. Schellevis, E. Stobberingh, H. Goossens, and M. Pringle. 2014, A systematic review and meta-analysis of the effects of antibiotic
consumption on antibiotic resistance. BMC Infectious Diseases, vol. 14, no. 1.

[3]. Brogan, D. M. and Mossialos, E. M. 2013, Incentives for new antibiotics: the Options Market for Antibiotics (OMA) model. Global Health 9, 1-10.

[4]. Centers for Disease Control and Prevention. 2014, Antibiotic resistance threats in the United States, 2013. http://www.cdc.gov/drugresistance/pdf/ar-
threats-2013-508.pdf. Accessed on 2 April 2015.

[5]. D. Hailu, D. Mekonnen, A. Derbie, W. Mulu, and B. Abera. 2016, Pathogenic bacteria profile and antimicrobial susceptibility patterns of ear infection
at Bahir Dar Regional Health Research Laboratory Center, Ethiopia. Springerplus, vol. 5, no. 1.

[6]. ECAST. 2019, Breakpoint tables for interpretation of MICs and zone diameters, version 9.0. http://www.eucast.org/ clinical_breakpoints/.
[7]. Hindra I. Satari. 2011, Qualitative evaluation of antibiotic usage in pediatric patients. Paediatr Indones, Vol. 51, No. 6. pp 301-310.
[8]. Ling, L. L. 2015, A new antibiotic kills pathogens without detectable resistance. Nature 517, 455-459.

[9]. Mohammed Aamer Khan. 2013, Antibiotic use evaluation in pediatric patients: a prospective, observational study in tertiary care hospital, India. Indo
American Journal of Pharm Research. 2013:3(9).

[10]. Neusa F. Torres, Buyisile Chibi, Desmond Kuupiel, Vernon P. Solomon, Tivani P. Mashamba-Thompson and Lyn E. Middleton. 2021, The use of
non-prescribed antibiotics; prevalence estimates in low-and-middleincome countries. A systematic review and meta-analysis. 79:2
https://doi.org/10.1186/s13690-020-00517-9.

[11]. National Institute for Health and Clinical Excellence. 2010, prescribing of antibiotics for self- limiting upper respiratory tract infections in adults
and children in primary care. Clinical guidance CG 69. http://www. nice.org.uk/Guidance/CG699.

[12]. Oumer Abdu Muhie. 2019, Antibiotic Use and Resistance Pattern in Ethiopia: Systematic Review and Meta-Analysis. International Journal of
Microbiology, VVolume 2019, Article ID 2489063, 8 pages.

[13]. Outterson, K., Powers, J. H., Daniel, G. W. and McClellan, M. B. 2015, Repairing the broken market for antibiotic innovation. Health Aff. 34, 277—
285.

[14]. Prakash Katakam. 2012, A Retrospective Study on Antibiotic Use in Different Clinical Departments of a Teaching Hospital in Zawiya. lbnosina J
Med BS 2012, 4(1):13-19.

[15]. Rasool Soltani, Atousa Hakamifard, Sarah Mousavi, and Zohreh Amani. 2021, Drug Utilization Evaluation of Antibiotics in Intensive Care Units
of a Referral Teaching Hospital. Drug Utilization Evaluation of Antibiotics, jpc.tums.ac.ir March 2021;9(1).

[16]. Spellberg, B., Sharma, P. and Rex, J. H. 2012, The critical impact of time discounting on economic incentives to overcome the antibiotic market
failure. Nat. Rev. Drug Discov. 11, 168-168.



International Journal of Research Publication and Reviews, Vol 4, no 1, pp 1316-1320, January 2023 1320

[17]. Shamshy. 2011, Drug Utilization of Antimicrobial drug in Pediatrics Population in a tertiary care hospital in Erode, Tamilnadu, India. Int.J.
PharmTech Res.2011, 3(3).

[18]. S K Arulmoli, S Sivachandiran, and B J C Perera. 2009, prescribing patterns of antibiotics for children before admission to apaediatric ward in
Jaffna Teaching Hospital. Sri Lanka Journal of Child Health, 2009; 38: 121-123.

[19]. T. Alemayehu, A. Mekasha, and T. Abebe. 2017, Nasal carriage rate and antibiotic susceptibility pattern of Neisseria meningitidis in healthy
Ethiopian children and adolescents: a cross-sectional study. PLoS One, vol. 12, no. 10, Article ID e0187207.

[20]. W. Abebe, A. Earsido, S. Taye, M. Assefa, A. Eyasu, and G. Godebo, 2018, Prevalence and antibiotic susceptibility patterns of Shigella and
Salmonella among children aged below five years with diarrhoea attending Nigist Eleni Mohammed Memorial Hospital, South Ethiopia. BMC Pediatrics,
vol. 18, no. 1, 2018.

[21]. Y. Mamuye, 2016, Antibiotic resistance patterns of common gramnegative uropathogens in St. Paul’s Hospital Millennium Medical College.
Ethiopian Journal of Health Sciences, vol. 26, no. 2, p. 93.



