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Abstract: In children, viral pathogens are more likely than in adults to cause respiratory tract 
infections (RTI). Compared to adults with RTI, surprisingly little is known about the usage of 
antibiotics in children. In order to prioritize the target age group for antibiotic stewardship initiatives, 
this prospective study sought to identify antibiotic overuse in children and adults with RTI using an 
expert panel reference standard. As a result, research on host indicators that could distinguish between 
bacterial and non-bacterial infections is gaining momentum. A significant worldwide public health 
issue is antibiotic resistance in common respiratory infection-causing bacteria, including Moraxella 
catarrhalis, Haemophilus influenzae and Streptococcus pneumoniae. Whether or whether antibiotics 
are medically necessary for a certain ailment, their use leads to the emergence of resistant 
microorganisms. Members of the American Academy of Pediatrics (AAP) and the CDC recently 
released guidelines for the prudent use of antibiotics in common pediatric respiratory infections, such 
as tonsillopharyngitis, sinusitis, otitis media, and the common cold, in an effort to slow the spread of 
drug-resistant bacteria. The CDC/AAP guidelines for treating these conditions are reviewed in this 
article, along with the findings of clinical practice studies that attempted to enhance the prudent use of 
antibiotics. The significant misuse of antibiotics in RTI patients is confirmed by this worldwide 
prospective investigation. Children are more likely to have a viral infection, whereas adults with viral 
RTI are more likely to abuse antibiotics. All of these results point to the necessity of efficient measures 
to reduce antibiotic misuse in RTI patients of all ages. 
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Introduction. One of the most common reasons people attend the emergency department (ED) is acute 
respiratory tract infections (RTIs), which are frequently brought on by viral infections. Studies based 
on national statistics indicate that the issue of antibiotic misuse in RTI is most prevalent in adults, 
despite the fact that viral infections are more common in children. Unfortunately, using clinical 
judgment alone to distinguish between bacterial and viral illnesses is frequently impossible. Antibiotic 
resistance is becoming more common as a result of antibiotic misuse. Every year, 25,000 individuals in 
Europe pass away from diseases caused by bacteria resistant to antibiotics, which is expected to cost 
€1.5 billion [1,2,3,4]. As a result, research into host indicators that might distinguish bacterial 
infections from non-bacterial ones is accelerating. Based on novel host- or pathogen-related 
biomarkers, a prospective, global study called the "TAILORED Treatment" (TTT) project was created 
to create a multi-parametric model for differentiating between bacterial and viral infections. This study 
used an expert panel reference standard to diagnose each patient as there isn't a gold standard for 
diagnosing bacterial infections. The majority of research assessing antibiotic misuse rates uses national 
datasets and uses broad codes, like the International Classification of Diseases, to categorize diseases. 
Contradictory analysis may arise from the application of recommendations for evaluating antibiotic 
usage [5,6,7]. One benefit of using an expert panel as the reference standard is that it allows for more 
accurate percentages of antibiotic overuse by examining each patient's unique results (such as bacterial 
or viral illness). Using an expert panel reference standard, the current prospective investigation seeks 
to identify antibiotic overuse in children and adults with RTI. The analysis of new diagnostic 
techniques to distinguish between bacterial and viral infections will be greatly aided by this study [7-
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11]. Globally, ARTIs caused over 2.38 million fatalities in 2016. According to estimates, AMR causes 
25,000 deaths in the EU each year, with societal expenditures of about 1.5 billion euros as a result. 
AMR is predicted to kill about 10 million people worldwide each year by 2050, with 390,000 
Europeans and significantly higher percentages of Asian (4,730,000) and African (4,140,000) 
populations expected to be impacted. Furthermore, it has been projected that common antibiotic 
treatments would no longer be effective, which would make infections more challenging to manage 
and treat [12-16]. New strategies are required for the future because of the increasing prevalence of 
ARTIs and the growing rates of AMR. The idea of "prehabilitation," which includes immunonutrition, 
may be crucial in preventing and counteracting RTIs if they do occur. The term "interventions that can 
help to improve patient's health in advance of being exposed to a physiological stressor so they are 
then better able to cope with that stress" is another accurate definition of prehabilitation. The potential 
use of immunonutrition as a useful tool in traditional medicine is explained in this narrative mini-
review. It focuses on vitamin D and ARTIs, for which there is growing evidence [17-21]. 
The main purpose of the presented analytical manuscript is to conduct a brief review of the literature 
on the bacteriological and antibiotic-resistant properties of respiratory infections in children. 
The bacterial isolates' profile of antimicrobial resistance. Amoxicillin and ampicillin were the 
antimicrobial agents with the highest level of resistance. Ciprofloxacin, ceftazidime, piperacillin-
tazobactam, and cephalexin also showed high levels of resistance. The majority of the antibiotics used, 
including cephalexin (100.0%), piperacillin-tazobactam (100.0%), ciprofloxacin (97.5%), and 
ceftazidime (80.0%), were highly resistant to Pseudomonas species. However, it showed low levels of 
resistance to gentamicin (7.0%), cefuroxime (6.0%), and amikacin (0.0%). In contrast to gentamicin 
(0.0%), amikacin (2.0%), and cefuroxime (14.2%), Klebsiella species exhibited greater resistance to 
cephalexin (94.0%), ciprofloxacin (92.0%), piperacillin-tazobactam (84.0%), and ceftazidime (78.8%) 
[1,2,5,8,9]. The isolates of Streptococcus pneumoniae showed low resistance to gentamicin (0.0%), 
amikacin (6.0%), and cefuroxime (10.0%), but high resistance to piperacillin-tazobactam (100.0%), 
cephalexin (80.0%), and ceftazidime (70.0%). The isolates of Streptococcus pyogenes showed minimal 
resistance to gentamicin (0.0%), amikacin (0.0%), and cefuroxime (0.0%), and significant resistance to 
ciprofloxacin (100.0%), ceftazidime (91.7%), and cephalexin (83.3%). The isolates of Staphylococcus 
aureus showed the lowest resistance to gentamicin (0.0%), amikacin (0.0%), and cefuroxime (0.0%), 
but the highest resistance to ciprofloxacin (92.0%), ceftazidime (89.0%), and piperacillin-tazobactam 
(67.0%). Isolates in mixed infections showed 100.0% resistance to piperacillin-tazobactam, 
ceftazidime, and ciprofloxacin [11,12,13,14,15]. 
Immunity, infection, and nutrition. There are many different ways that nutrients promote the 
immune system's function, and a healthy immunological response depends on having a sufficient and 
balanced supply of nutrients. Innate responses, the body's early defenses, and adaptive responses, 
which create immunological memory, make up the immune system, which defends the body against 
infectious invaders. Immunity, infection, and nutrition are known to be correlated in both directions, 
with modifications to one having an effect on the others. Every stage of the human immune response is 
influenced and supported by micronutrients, which include vitamins and minerals. Consequently, 
immunosuppression and increased vulnerability might arise from deficits in one or more 
micronutrients that impact both innate and adaptive immunity [7-14]. 
About half of all oral antibiotic prescriptions in the UK are for upper and lower respiratory tract 
infections, which are among the most prevalent infections worldwide. An international issue that is 
growing in importance is the overuse of antibiotics and the rise of "superbugs" that are immune to their 
effects. In light of this, there is growing interest in the possible use of immunonutrition as a form of 
"prehabilitation" to combat bacterial infections and lessen an excessive dependence on antibiotics [15-
18]. With an emphasis on vitamin D, this narrative mini-review provides an overview of the state of 
the art regarding the functions of specific nutrients in regulating immune function. Since vitamin D 
supplements seem to lower the incidence of acute respiratory tract infections, they may be useful in 
lowering the overuse of antibiotics. To investigate this area further, funding for top-notch experiments 
is required [19-24]. In light of these findings, recommendations for vitamin D consumption should 
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take immune function into account in addition to bone, dental, and muscle health. A population with 
higher vitamin D intake would have fewer illnesses, infections that are less severe, and a lower need 
for antibiotics. The designs of the RCTs that make up the present body of data vary greatly, with 
notable variations in the amount of vitamin D administered, the frequency of dosing, and the length of 
treatment. To elucidate issues of dosage, dosing schedule, and the precise association between vitamin 
D status and immunological and respiratory health in various demographic groups, including older 
adults and persons of diverse ethnicities, further clinical studies and meta-analytical techniques are 
therefore necessary [5-17]. 
Children's respiratory illnesses are frequently treated needlessly with antibiotics. Many viral 
illnesses in children are misdiagnosed as bacterial infections, which puts them at risk of receiving 
unnecessary antibiotic treatment. According to a recent Karolinska Institutet thesis on pediatric 
respiratory infections, viruses are more frequently responsible for severe respiratory infections than 
previously thought. It is hoped that the study will lead to new, more effective medications and 
diagnostic procedures, as well as a decrease in the use of antibiotics [20-24]. Doctoral student Samuel 
Rhedin discovered that viruses are a more frequent cause of respiratory infections than previously 
believed by comparing the viral flora of healthy children at child health centers with children receiving 
treatment for severe respiratory infections. In order to aid in the creation of more potent remedies for 
viral diseases, he also plotted the prevalence of various virus types. Samuel Rhedin, a PhD student and 
physician at the Department of Medicine at Karolinska Institutet in Solna, says, "Our results suggest 
that we need better treatments for viruses." They can assist in providing the pharmaceutical sector with 
the appropriate emphasis for the creation of novel antiviral medications. Parents may also be better 
informed about the condition's prognosis and transmissibility if they know which virus their child has 
[3-11]. 
Discussion. Clinicians find it challenging to treat respiratory infections because of the worrisome rise 
in resistance of respiratory bacterial pathogens to widely used medicines. This has resulted in the rise 
of infections brought on by bacteria that are resistant to antibiotics, which are linked to more treatment 
failures, hospital stays, significant health care costs, and fatalities. Amoxicillin and ampicillin were 
shown to have the greatest rates of resistance among the antibiotics examined in the study. Other 
antibiotics include ceftazidime, piperacillin-tazobactam, cephalexin, and ciprofloxacin all showed 
resistance levels [1,2,3,7,8,9]. According to a study done in Kenya, 72.0% of Gram-negative bacteria 
were found to be resistant to amoxicillin. Resistance to the same class of antimicrobial drugs was 
observed in an Iranian investigation. A high degree of microbiological resistance to ampicillin was 
reported by Imani. Their ability to curb the increase in antibiotic resistance depends on their ability to 
implement the CDC/AAP principles. The findings of clinical practice studies demonstrate that tenacity 
and education can result in the responsible administration of antibiotic therapy for pediatric respiratory 
infections. More comprehensive educational and behavior modification programs are needed to stop 
the overprescription of antibiotics and to slow the still-increasing problem of bacterial resistance. The 
isolates that were obtained shown resistance to common antibiotics such ampicillin, amoxicillin, 
ciprofloxacin, piperacillin, ceftazidime, piperacillin-tazobactam, and cephalexin. Bacterial respiratory 
infections were highly prevalent in the study area [11,12,13,14,15]. Therefore, in order to control 
respiratory infections in the study area, antimicrobial resistance needs to be regularly evaluated. The 
upper respiratory tract microbiome of children contained less AMR genes and gene classes than those 
of adults. In spite of this, more than half of the kids had detectable resistance genes, and kids under the 
age of two had more AMR genes than other kids. Beta-lactams are the most often prescribed 
antibiotics for children, and nearly half of the youngsters possessed resistance genes to these drugs. 
According to these results, even youngsters frequently have AMR organisms in their airways, and it is 
crucial to keep working to lower the burden of AMR in this group [18-22]. 
Conclusions. The application of the CDC/AAP principles is essential to their ability to control the rise 
in antibiotic resistance. Clinical practice study results show that perseverance and education can lead 
to the prudent use of antibiotic therapy for children respiratory infections. To prevent the 
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overprescription of antibiotics and to slow the still-increasing issue of bacterial resistance, more 
extensive educational and behavior change initiatives are required. 
The study area had a high prevalence of bacterial respiratory infections, and the isolates that were 
acquired shown resistance to popular antibiotics such ampicillin, amoxicillin, ciprofloxacin, 
piperacillin, ceftazidime, piperacillin-tazobactam, and cephalexin. Antimicrobial resistance must thus 
be continuously monitored in order to manage respiratory infections in the research area. 
Compared to adults, children's upper respiratory tract microbiome had less AMR genes and gene 
classes. In spite of this, children ages 2 and under had more AMR genes than other children, and more 
than half of the toddlers had detectable resistance genes. Resistance genes to beta-lactams, the most 
commonly given antibiotics for children, were present in nearly half of the youngsters. These results 
imply that even in children, AMR organisms are frequently found in the airways, and that ongoing 
efforts to lessen the burden of AMR in this population are crucial. 
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