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Abstract---Respiratory infection (RTI) is one of the leading factors of 

death in children in India. In most countries, RTI is a common cause 

of hospitalisation in children under five years old. There are different 

guidelines for management of various type of RTI. Most of these, 

emphasis on use of antibiotics in specific sub type of RTI. While 

literatures recommend avoiding antibiotic in viral infections, they 
mostly suggest beta lactams as first line drugs. Depends on patients, 

amoxicillin remains drug of choice for most of out-patients. In case of 

hypersensitivity to penicillin, cephalosporin commonly will be 

substituent. If specific and atypical organism found, need to switch to 

other type such as macrolides. In this research, we aimed to briefly 
review current guidelines and literatures regarding antibiotic selection 

in paediatrics suffering from different type of respiratory tract 

infection. 
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Introduction 

 

Respiratory infection (RTI) is one of the leading factors of death in children in 
India [1]. In most countries, RTI is a common cause of hospitalisation in children 

under five years old [2]. RTI may result to complications like pleural effusions, 

empyema or necrotizing pneumonia[3].This disease is mild, self-limiting, and 

about 90% do not need therapy[4] but it can lead to economic burden. It is 

estimated that only upper respiratory infection costs about $22 billion per annum 

in healthcare systems worldwide [5]. According to a study conducted in India, 
respiratory infection prevalence was higher in the first year of life and least at the 
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age group 13 to 24 years [6]. The current article reviews recent research and 

clinical trials about antibiotic choice in respiratory tract infections in children. 

 
Respiratory Tract Infection 

 

Respiratory tract infection is a condition in which the respiratory system gets 

infected and can be classified as Upper respiratory or lower respiratory infection. 

The upper part of the respiratory system may be infected by the common cold, 

sinusitis, pharyngitis, epiglottitis and laryngotracheitis. In the lower part of the 
respiratory system, the infection is infected by bronchitis, bronchiolitis and 

pneumonia [7]. In both types, the causative organism enters to respiratory system 

by inhalation of droplets. Organisms are commonly viral or bacterial. However, 

viral respiratory infection is more abundant [7]. The common upper respiratory 

tract is mild, and infections often cause rhinorrhea or pharyngitis. Infections, 
especially pneumonia, will be more severe in the lower part. It causes fever, 

difficulty in breathing or chest pain. Cough can be present in either type [8]. 

 

Management of Respiratory Tract Infection 
 

There are different guidelines for the management of this condition. Centre of 
Disease Control and Prevention (CDC) emphasises prescribing antibiotics only in 

case of bacterial infection [9], while the viral type is self-limited. CDC suggests 

antibiotics according to the type of respiratory infection and tolerability in 

paediatrics. In acute sinusitis, amoxicillin or amoxicillin and clavulanate remain 

the first line of therapy [10]. Amoxicillin and penicillin V are recommended for 
treating pharyngitis. In case of hypersensitivity, cephalexin, cefadroxil, 

clindamycin, clarithromycin, or azithromycin is recommended [11]. In common 

cold [12] and bronchiolitis [13], antibiotics should be avoided. For sinusitis in 

children, various guidelines were published by Blomgren [14], Esposito [15], 

Chow [16], Wald [17], and Shulman [18]. These guidelines recommend amoxicillin 

as the first-line therapy.  
 

The infectious disease society of America (IDSA) suggests Amoxicillin-clavulanate 

(45 mg/kg/day) as the first choice of antibiotic for Acute Bacterial Rhino sinusitis 

in Children. IDSA recommends levofloxacin or clindamycin as alternatives in case 

of allergy to beta-lactam[19]. Community-acquired pneumonia (CAP) is another 
pathologic condition which leads to respiratory dysfunction and infection. In this 

condition, amoxicillin remains the antibiotic of choice [20] . A study recommends 

3 to 5 days amoxicillin therapy for the non severe condition [21]. Ceftobiprole, as 

a new generation intravenous cephalosporin, was also approved for paediatric in 

CAP and hospitalized pneumonia and found safe [22]. 

 
The infectious Diseases Society of America (IDSA) has developed a guideline for 

community-acquired pneumonia in children. This institute regarding outpatients 

strongly recommends avoiding antibiotics for preschool children because this 

condition mostly happens with viral infections. Amoxicillin should be kept as the 

first choice in preschool-aged and school-aged patients whose source of infection 
is bacteria. IDSA also recommends that macrolide to be considered first-line if 

causative bacteria are atypical. Influenza antiviral therapy needs to be started for 

severe CAP with influenza. IDSA also recommends for inpatients preschool aged 
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who immunized suggests ampicillin or penicillin G and ceftriaxone or cefotaxime 

for not immunized patients. Vancomycin or clindamycin also strongly 

recommended in combination with beta lactams for paediatric patients who 

causative organism found to be S.aureus [23]. 
 

World Health Organization evidence summaries provide five recommendations for 

treating pneumonia in children. WHO recommends amoxicillin for pneumonia 

with and without chest indrawing. In the severe type of pneumonia, parenteral 

ampicillin and gentamicin will be given. In case of failure of first line drugs, 

ceftriaxone will be given as alternative antibiotic [24]. If a virus causes respiratory 
infection, antibiotic therapy won’t be effective. A randomized control trial showed 

Ergoferon could be prescribed to treat this viral condition [25]. 

 

Amoxicillin Regimen 

 
The studies [26] conducted in UK and Ireland shows that a high dose of 

amoxicillin does not benefit over a low dose. No difference was observed between 3 

and 7 days of therapy in managing community-acquired pneumonia [26]. 

Micromedex database suggests for ages more than three months, 45 mg/kg daily 

divided twice a day or thrice a day for weight up to 40 kg and 875 mg PO BD. It 

also recommends 90 mg/kg daily for community-acquired pneumonia [27]. IDSA 
recommends amoxicillin and clavulanic acid as 45 mg/kg/day for acute rhino-

sinusitis in paediatric [19]. 

 

Amoxicillin Adverse Effect 

 
Based on a randomized controlled trial (RCT), diarrhoea, skin rash, and oral 

thrush are, respectively most common adverse effects induced by amoxicillin in 

children. Respiratory illness and vomiting were serious adverse effect which led to 

hospitalization in less than 5% of participants [17]. 

 

Alternative Therapy 
 

Amoxicillin belongs to broad spectrum penicillin, which is widely used for 

different bacterial infections. Penicillin, a member of beta-lactam antibiotics, is 

considered one of the safest antibiotics; however, 1 to 5 per 10.000 cases may 

induce a hypersensitivity reaction that may be life-threatening [28]. In the US, up 
to 10 % of people and about 5 million children have an allergy to penicillin [29]. 

CDC suggests, in case of non-type one hyper-sensitivity to penicillin, antibiotic 

therapy must switch to cephalexin, cefadroxil, clindamycin, clarithromycin or 

azithromycin [9]. IDSA recommends oral amoxicillin and clavulanic acid as 

alternative of amoxicillin in outpatient with less than 5 year old age and 

clarithromycin as a substituent for azithromycin for same group of children [22]. 
 

Conclusion 

 

Respiratory tract infection in two different subtypes, upper and lower part 

infection, is one of the leading causes of hospitalization and mortality in children 
worldwide. It may cause by virus or bacteria. While the viral type is more 

common, the bacterial type is more severe. The viral type is self-limited. However, 
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bacterial one needs antibiotic therapy. Amoxicillin is drug of choice in all sub 

types caused by bacteria. Main adverse effect can be listed as diarrhoea, rash and 

respiratory illness. There is no benefit for long term, high dose amoxicillin therapy 
on low dose short term regimen. Different guidelines suggest the optimal dose of 

amoxicillin, around 40 mg/kg/day for children. An alternative therapy should be 

followed in case of failure of amoxicillin or hypersensitivity reaction.   

 

References 

 
1. Selvaraj K, Chinnakali P, Majumdar A, Krishnan IS. Acute respiratory 

infections among under-5 children in India: A situational analysis. J Nat Sci 

Biol Med 2014;5:15-20 

2. Biezen, R., Brijnath, B., Grando, D. et al. Management of respiratory tract 

infections in young children—A qualitative study of primary care providers’ 
perspectives. npj Prim Care Resp Med 27, 15 (2017). 

3. Baumann P, Fuchs A, Gotta V, Ritz N, Baer G, Bonhoeffer JM, et al. (2022) 

The kinetic profiles of copeptin and mid regional proadrenomedullin (MR-

proADM) in pediatric lower respiratory tract infections. PLoS ONE 17(3): 

e0264305. 

4. Florin TA, Byczkowski T, Gerber JS, Ruddy R, Kuppermann N. Diagnostic 
Testing and Antibiotic Use in Young Children With Community-Acquired 

Pneumonia in the United States, 2008–2015. J Pediatric Infect Dis Soc. 2020; 

9(2):248–52.  

5. Thomas M, Bomar PA. Upper Respiratory Tract Infection. [Updated 2022 Jun 

27]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 
2022 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK532961/ 

6. Kumar SG, Majumdar A, Kumar V, Naik BN, Selvaraj K, Balajee K. 

Prevalence of acute respiratory infection among under-fi ve children in urban 

and rural areas of puducherry, India. J Nat Sc Biol Med 2015;6:3-6. 

7. Dasaraju PV, Liu C. Infections of the Respiratory System. In: Baron S, editor. 
Medical Microbiology. 4th edition. Galveston (TX): University of Texas Medical 

Branch at Galveston; 1996.Chapter 93. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK8142. 

8. Centre of Disease Control and Prevention, Respiratory infections, Yellow 

book, chapter 8, Available at 
https://www.cdc.gov/travel/yellowbook/2020/posttravel-

evaluation/respiratory-infections/ 

9. Centre of Disease Control and Prevention, Pediatric Outpatient Treatment 

Recommendations, Available at https://www.cdc.gov/antibiotic-

use/clinicians/pediatric-treatment-rec.html#ref1 

10. Wald ER, Applegate KE, Bordley C, Darrow DH, Glode MP, Marcy SM, Nelson 
CE, Rosenfeld RM, Shaikh N, Smith MJ, Williams PV, Weinberg ST; American 

Academy of Pediatrics. Clinical practice guideline for the diagnosis and 

management of acute bacterial sinusitis in children aged 1 to 18 years. 

Pediatrics. 2013 Jul;132(1):e262-80. 

11. Hersh AL, Jackson MA, Hicks LA; American Academy of Pediatrics Committee 
on Infectious Diseases. Principles of judicious antibiotic prescribing for upper 

respiratory tract infections in pediatrics. Pediatrics. 2013 Dec;132(6):1146-

54. 



         5872 

12. Fashner J, Ericson K, Werner S. Treatment of the common cold in children 

and adults external icon. Am Fam Physician. 2012;86(2):153-9. 

13. Ralston SL, Lieberthal AS, Meissner HC, et al. American Academy of 

Pediatrics. Clinical practice guideline: the diagnosis, management, and 
prevention of bronchiolitisexternal icon. Pediatrics. 2014 Nov;134(5):e1474-

502. 

14. Blomgren K, Alho OP, Ertama L, Huovinen P, Korppi M, et al.(2005) Acute 

sinusitis: Finnish clinical practice guidelines. Scand J Infect Dis 37: 245.  

15. Esposito S, Principi N (2008) Guidelines for the diagnosis and treatment of 

acute and subacute rhinosinusitis in children. J Antimicrob Chemoth 20: 
147–157. 

16. Chow AW, Benninger MS, Brook I, Brozek JL, Goldstein EJC, et al. (2012) 

IDSA clinical practice guideline for acute bacterial rhinosinusitis in children 

and adults. Clin Infect Dis 54: e72–e112. 

17. Wald ER, Applegate KE, Bordley C, Darrow DH, Glode MP, et al. (2013) 
Clinical practice guideline for the diagnosis and management of acute 

bacterial sinusitis in children aged 1 to 18 years. Pediatrics 132: e262–e280. 

18. Schu¨nemann HJ, Hill SR, Kakad M, Bellamy R, Uyeki TM, et al. (2007) WHO 

rapid advice guidelines on pharmacological management of humans infected 

with avian influenza A (H5N1) virus. WHO. Lancet Infect Dis 7: 21–31. 

19. Chow AW, Benninger MS, Brook I, Brozek JL, Goldstein EJ, Hicks LA, Pankey 
GA, Seleznick M, Volturo G, Wald ER, File TM Jr; Infectious Diseases Society 

of America. IDSA clinical practice guideline for acute bacterial rhinosinusitis 

in children and adults. Clin Infect Dis. 2012 Apr;54(8):e72-e112. doi: 

10.1093/cid/cir1043. Epub 2012 Mar 20. PMID: 22438350. 

20. Bradley JS, Byington CL, Shah SS, et al; Pediatric Infectious Diseases Society 
and the Infectious Diseases Society of America. The management of 

community-acquired pneumonia in infants and children older than 3 months 

of age: clinical practice guidelines by the Pediatric Infectious Diseases Society 

and the Infectious Diseases Society of America. Clin Infect Dis. 

2011;53(7):e25-e76. 

21. Ginsburg A-S,Mvalo T, Nkwopara E, et al. Amoxicillin for 3 or 5 Days for 
chest-indrawing pneumonia in Malawian children. N Engl J Med. 

2020;383(1):13-23.  

22. Rubino C, Polak M, Schröpf S, Münch H, Smits A, Cossey V,et al,. 

Pharmacokinetics and Safety of Ceftobiprole in Pediatric Patients. The 

Pediatric Infectious Disease Journal: November 2021 - Volume 40 - Issue 11 - 

p 997-1003. 
23. Bradley JS, Byington CL, Shah SS, Alverson B, Carter ER, Harrison C, 

Kaplan SL, Mace SE, McCracken GH Jr, Moore MR, St Peter SD, Stockwell 

JA, Swanson JT; Pediatric Infectious Diseases Society and the Infectious 

Diseases Society of America. The management of community-acquired 

pneumonia in infants and children older than 3 months of age: clinical 
practice guidelines by the Pediatric Infectious Diseases Society and the 

Infectious Diseases Society of America. Clin Infect Dis. 2011 Oct; 53(7):e25-

76. doi: 10.1093/cid/cir531. Epub 2011 Aug 31. PMID: 21880587; PMCID: 

PMC7107838. 

24. Revised WHO Classification and Treatment of Pneumonia in Children at 

Health Facilities: Evidence Summaries. Geneva: World Health Organization; 
2014. Available from: https://www.ncbi.nlm.nih.gov/books/NBK264162/ 

http://www.aafp.org/afp/2012/0715/p153.html
http://www.aafp.org/afp/2012/0715/p153.html
http://pediatrics.aappublications.org/content/134/5/e1474.long
http://pediatrics.aappublications.org/content/134/5/e1474.long
http://pediatrics.aappublications.org/content/134/5/e1474.long


 

 

5873 

25. Geppe NA, Blokhin BM, Shamsheva OV, Abdrakhmanova ST, Alikhanova KA, 

Myrzabekova GT. Efficacy and Safety of Ergoferon in Children from 6 Months 

to 6 Years Old with Acute Respiratory Viral Infections in Contemporary 
Outpatient Practice: A Multicenter, Double-Blind, Placebo-Controlled 

Randomized Trial. Can Respir J. 2021 Nov 15;2021:5570178.  

26. Bielicki JA, Stöhr W, Barratt S, Dunn D, Naufal N, Roland D, Sturgeon K, 

Finn A, et al, Effect of Amoxicillin Dose and Treatment Duration on the Need 

for Antibiotic Re-treatment in Children With Community-Acquired 

Pneumonia: The CAP-IT Randomized Clinical Trial. JAMA. 2021 Nov 
2;326(17):1713-1724.  

27. Amoxicillin, (electronic version), IBM Watson Health information, Available at 

https://www.micromedexsolutions.com/ 10/10/2022 

28. Bhattacharya S. The facts about penicillin allergy: a review. J Adv Pharm 

Technol Res. 2010;1(1):11-17. 
29. Norton AE, Konvinse K, Phillips EJ, Broyles AD. Antibiotic Allergy in 

Pediatrics. Pediatrics. 2018 May;141(5):e20172497.  

 

 

 

 
 


