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Abstract: Our primary objective in this review was to discuss and highlight the most common causative agents and 

risk factors associated with childhood pneumonia, also we intended to review the management strategies which is 

mostly pharmacological procedures age based guidelines. We conducted a literature review to identify studies with 

pneumonia etiology and treatment strategies among children aged less than 5 years old which were published up to 

September, 2017. Searched performed using electronic databases such Medline, and Embase. Pneumonia 

continues to be the leading reason for both morbidity and death for little ones past the neonatal duration as well as 

requires ongoing methods and also progression to lower the worry further. Studies of kids in creating countries 

recommend that concerning fifty percent of all pneumonias are brought on by either H. flus or S. pneumoniae. 

Nevertheless, it is not always feasible to define the causative pathogen, and even with advanced lab methods 25%-- 

33% of instances of pneumonia worldwide are not credited to any type of pathogen. The professional evaluation of 

pneumonia should be more details. In addition, better as well as less costly modern technology is needed to identify 

bacteria as well as other agents that cause pneumonia. This will certainly help in reducing the stress on the growth 

of resistance to antimicrobials by rationalising making use of antibiotics. There has actually been significant 

progress in inoculation approaches for the avoidance of childhood infections and also pneumonia. The significance 

of measles and also pertussis vaccination in decreasing kid mortality is well established. 

Keywords: Pneumonia Etiology Research for Child Health (PERCH), Board of Science and Technology for 

International Development (BOSTID). 

1. INTRODUCTION 

Childhood pneumonia is the leading single source of mortality in youngsters matured less than 5 years, roughly 1.6 

million children die from pneumonia yearly [1]. In a succeeding testimonial [2], writers defined the substantial burden of 

acute breathing infections as well as, in the adhering to decade, with information from 39 countries, Leowski et al. [3] 

estimated that acute respiratory infections created 4 million kid deaths yearly-- 2.6 million in babies (0 - 1 years) and also 

1.4 million in youngsters matured 1 - 4 years. Community-acquired pneumonia (CAP) is a lower respiratory system tract 

infection occurring in a kid who has not stayed in a health center or health care center in the preceding 14 days [4]. In a 

current research, the occurrence of first episode pneumonia in unimmunized children younger than 5 years old was 55.9 

each 1000 person-years [5]. 

The Pneumonia Etiology Research for Child Health (PERCH) research is the biggest multisite study of youth pneumonia 

since the Board of Science and Technology for International Development (BOSTID) research studies were done in the 

1980s [6]. The goal of PERCH is to identify the expected etiologies of pneumonia in 2015, a time when the worry of the 

major root causes of bacterial pneumonia in the creating globe, Streptococcus pneumoniae and Haemophilus flu kind b 

(Hib), will likely be dramatically reduced by prevalent intro and also use conjugate vaccinations [5] The management of 

pneumonia among formerly healthy and balanced kids has actually been the emphasis of numerous recent researches 
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discovering the relative effectiveness of anti-biotics and also adjunctive therapies for illness management [7,8,9,10]. 

However, considerably much less is known about pneumonia therapy and end results amongst youngsters with chronic 

medical conditions in spite of their high problem of respiratory illness. A trial of oral co-trimoxazole in Bangladeshi kids 

reported that three days of therapy cured 75% of cases of non-severe pneumonia without any succeeding treatment [7]. A 

randomised regulated trial from Pakistan revealed that three days and five days of treatment with oral amoxicillin had 

equivalent treatment rates in youngsters with non-severe pneumonia [8]. 

Our primary objective in this review was to discuss and highlight the most common causative agents and risk factors 

associated with childhood pneumonia, also we intended to review the management strategies which is mostly 

pharmacological procedures age based guidelines. 

2. METHODOLOGY 

We conducted a literature review to identify studies with pneumonia etiology and treatment strategies among children 

aged less than 5 years old which were published up to September, 2017. Searched performed using electronic databases 

such Medline, and Embase. Following Medical Subject Headings (MeSH) terms were used by our search strategy; 

“Childhood pneumonia,” “Community-acquired pneumonia,” combined with “etiology OR Causes,” and “Management 

OR Treatment”. 

3. DISCUSSION 

 Etiology of childhood pneumonia:  

In prospective, microbiology-based studies, the leading bacterial reason is pneumococcus, being identified in 30 - 50% of 

pneumonia instances [11,12]. The 2nd most typical organism separated in most researches is H. influenzae kind b (Hib; 

10 - 30% of instances), complied with by S. aureus and K. pneumoniae. On top of that, lung aspirate studies have 

identified a significant fraction of acute pneumonia situations to be because of Mycobacterium consumption, which is 

infamously difficult to determine in kids [13]. Controversy surrounds the duty of three crucial organisms, non-typable H. 

influenzae (NTHI), S. aureus as well as non-typhoid Salmonella spp. NTHI was found to be a crucial virus in a lung 

aspirate research from Papua New Guinea, [14] whereas in a collection of lung aspirate research studies from the Gambia, 

and also in a lot of blood culture-based studies, Hib was the main sort of H. influenzae determined [12]. Researches from 

Pakistan found NTHI to be an usual blood culture isolate, yet this has not been reproduced in other places. The initial 

major research of the modern-day era that used lung goal on over 500 children in Chile, including regular controls, 

discovered S. aureus to be the main microorganism [15,16,17]. This finding has actually not been replicated in extra 

recent research studies, although a lately completed WHO research study of very severe (hypoxaemic) pneumonia in 

seven nations located S. aureus in 47 of the 112 cases (42% of cases) where a bacterium was identified, making it the 

second biggest cause [18]. The role of non-typhoid Salmonella spp. is additionally uncertain. Studies from Africa have 

revealed bacteraemia triggered by non-typhoid Salmonella spp. to be usual [19,20] and typically connected with malaria. 

Although the work of Graham et al. [21] in Malawi has actually implicated non-typhoid Salmonella spp. in radiological 

pneumonia cases, the duty of these microorganisms in pneumonia is still uncertain, as blood-culture researches have 

concentrated on youngsters with high temperature and also fast breathing and, as a result, might have determined kids 

with bacteraemia only [22]. 

Both reasons for microbial pneumonia that are vaccine-preventable are Hib as well as pneumococcus [23,24,25]. In both 

cases, the vaccines will certainly protect against most pneumonia because of each microorganism, as well as 

microbiological techniques will find just a couple of instances. Thus, the vaccine probe idea has actually arised to explain 

research studies that are created to figure out the worry of pneumonia that can be prevented by the vaccine, as well as is as 

a result attributable to the organism [23,24,25]. 

Pneumonia etiology studies that include viral studies reveal that respiratory syncytial virus is the leading viral reason, 

being identified in 15 - 40% of pneumonia or bronchiolitis situations confessed to healthcare facility in children in 

creating countries, followed by flu An and also B, parainfluenza, human metapneumovirus and adenovirus [26,27]. In the 

potential microbiology-based research studies, viral causes of pneumonia are recognized by rapid analysis tests (such as 

indirect immunofluorescence, enzyme-linked immunosorbent assay, polymerase domino effect, viral society on upper 

respiratory secretions - such as in nasopharyngeal aspirates-- or by viral serology in paired examples) [26]. 
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Weber et al. [28] made one of the most useful introduction of respiratory syncytial infection. Due to the fact that this 

infection is vulnerable, it is difficult to spot as well as its significance is most likely ignored. It was located in significant 

regularity in all weather and also geographical locations, with sharp heights of activity over a period of 2 - 4 months, yet 

its seasonality differs considerably between areas. The heights commonly occur in the cold season in temperate 

environments and also in the wet season in exotic climates. Disease worry approximates from vaccine-probe studies are 

not yet readily available as for Hib and also pneumococcus, however such information could become available from 

monoclonal antibody trials, which reveal high efficiency versus severe condition brought on by breathing syncytial virus. 

Primary breathing infection by this virus enhances the danger of second bacterial pneumonia as well as viral or bacterial 

coinfection is a typical searching for in young children with pneumonia in developing nations (about 20-- 30% of 

episodes) [24]. Additionally, episodes of hissing because of responsive respiratory tracts are extra common after such 

episodes. Some two-thirds of the episodes are seen in the first year of life, with 1.5 - 1.8 times higher frequency in kids 

than in girls. This suggests that any vaccination initiatives would certainly have to be made early in life. The risk of 

pneumonia or bronchiolitis brought on by respiratory system syncytial virus is greatest amongst youngsters aged less than 

2 years with the most serious illness taking place in babies aged 3 weeks to 3 months [29,30]. A current postmortem 

research study of lung tissue samples from 98 Mexican kids matured less than 2 years who passed away of pneumonia, 

which utilized nested polymerase chain reactions, revealed that 30% were positive for respiratory system syncytial 

infection: 62% of those with histopathological medical diagnosis of viral pneumonia as well as 25% with medical 

diagnosis of bacterial pneumonia [31]. 

In recent times, the HIV epidemic has also contributed considerably to rises in occurrence as well as death from youth 

pneumonia. In youngsters with HIV, microbial infection stays a significant cause of pneumonia death, but additional 

microorganisms (e.g. Pneumocystis jiroveci) are additionally discovered in HIV-infected children, while M. tuberculosis 

remains a crucial source of pneumonia in youngsters with HIV as well as clean kids [29,32,33] Readily available 

injections have reduced efficacy in kids contaminated with HIV, yet still secure a significant percentage against condition 

[33]. Antiretroviral programmes could decrease the occurrence and seriousness of HIV-associated pneumonia in kids with 

the prevention of HIV infection, use of co-trimoxazole treatment and treatment with antiretrovirals [33]. 

 Diagnosis as pre-management strategy: 

Most children who were identified with non-severe pneumonia on the basis of quick breathing had no radiological 

evidence of pneumonia. chest radiographs (CXR) are thought by several to be the best technique for diagnosing 

pneumonia [34]. Upper body radiographs are not recommended for identifying pneumonia in many creating nations due 

to the fact that the facilities are frequently not available. The analysis of radiographs is difficult in kids as well as is 

influenced by the radiographer's experience as well as the quantity of scientific info available [35]. In addition, breast 

radiography cannot dependably compare microbial and viral pneumonia as well as is frequently unable to find early 

adjustments of pneumonia [ 36]. CXR should always be the initial imaging modality. Ultrasound gives a noninvasive, 

radiation-free technique to confirm the visibility of a pleural effusion suspected on CXR. Ultrasound can approximate the 

size of the effusion, and separate free-flowing effusions from those that are loculated [37]. Upper body computed 

tomography is associated with significant radiation direct exposure, and also usually does not alter management or 

forecast outcomes; for that reason, it should not be performed regularly [38]. Breast computed tomography must be 

considered if a different diagnosis, such as hatred, is believed. Repeat CXRs are not essential unless professional 

deterioration is evident. When water drainage of liquid is medically suggested, the fluid should be sent for microbial 

culture. The return from pleural liquid societies is low due to the fact that a lot of youngsters have actually already 

received antibiotics; nonetheless, molecular examinations, such as pneumococcal polymerase chain reaction, could raise 

yield if offered [39]. Blood societies declare in only a minority of instances (roughly 10%), but they need to be collected 

prior to anti-biotics are administered to potentially guide the option of antibiotics for youngsters that are completely sick 

to be hospitalized for pneumonia [40]. 

Management strategies: 

The WHO acute respiratory infection (ARI) typical situation management guidelines suggest oral cotrimoxazole or oral 

amoxicillin for the therapy of non‐severe pneumonia1 and also have actually efficiently lowered fatalities from 

pneumonia [41]. Decisions concerning which child requires health center admission need to be made on a case-by-case 

basis using variables such as hydration condition, oxygenation condition, toxic look, lack of feedback to oral therapy and 

reoccurrence or underlying disease. , if the patient has insufficient oral intake or looseness of the bowels, intravenous 
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hydration and also antibiotics must be given.. Kids that are hypoxic or in respiratory system distress ought to receive 

oxygen and also could require favorable end-expiratory airway stress or ventilation. The selection of prescription 

antibiotics for believed microbial pneumonia should be based on the age of the kid. Empiric therapy for neonates ought to 

reflect the recommendations for therapy of neonatal sepsis. For kids who are between 3 weeks and also three months of 

age with afebrile pneumonia disorder of infancy, a macrolide such as erythromycin should be offered [42]. Infants with 

extreme pneumonia that are confessed to the critical care unit ought to likewise receive protection against Staphylococcus 

aureus as well as H flus (Table 1) [43,44]. Management of a child with believed SARS infection ought to be carried out in 

appointment with a contagious diseases specialist. 

Table 1: Empiric antimicrobial therapy for paediatric pneumonia, by age group 

Age group Outpatients Patients in hospital Patients in intensive care 

unit 

1 to 3 months 

Afebrile 

pneumonitis 

Initial outpatient 

management not 

recommended 

Erythromycin 40 mg/kg/d in 4 doses 

or other macrolide for 10 to 14 days 

Erythromycin 40 mg/kg/d in 4 

doses or other macrolide for 10 

to 14 days 

Other Initial outpatient 

management not 

recommended 

Cefuroxime 150 mg/kg/d in 3 doses 

for 10 to 14 days 

Cefuroxime 150 mg/kg/d in 3 

doses or cefotaxime 200 

mg/kg/d in 3 doses plus 

cloxacillin 100–200 mg/kg/d 

in 4 doses for 10 to 14 days 

3 months to 

5 years 

Amoxicillin 40 mg/kg/d or 

80 mg/kg/d to 90 

mg/kg/d
*
 in 3 doses or 

erythromycin 40 mg/kg/d 

in 4 doses or other 

macrolide for 7–10 days 

Ampicillin 150 mg/kg/d in 4 doses or 

cefuroxime 150 mg/kg/d in 3 doses 

for 7 to 10 days 

Cefuroxime 150 mg/kg/d in 3 

doses plus erythromcyin 40 

mg/kg/d in 4 doses or other 

macrolide for 7 to 10 days 

5 to 18 years Erythromycin 40 mg/kg/d 

in 4 doses or other 

macrolide for 7 days 

Erythromycin 40 mg/kg/d in 4 doses 

or other macrolide with or without 

cefuroxime 150 mg/kg/d in 3 doses 

or ampicillin 150 mg/kg/d in 4 doses 

for 7 to 10 days 

Cefuroxime 150 mg/kg/d in 3 

doses for 7 to 10 days, plus 

erythromycin 40 mg/kg/d in 4 

doses or other macrolide for 7 

days 

For children aged 3 months to five years, S pneumoniae has been one of the most frequent bacterial organism. Penicillins 

and also initial- as well as second-generation cephalosporins continue to be effective, even in kids with pneumonia 

because of penicillin-resistant S pneumoniae [45,46]. Therefore, ampicillin is the drug of option, however some experts 

advise raising the dose to make certain adequate lotion and lung levels. Macrolides must also be included for empiric 

treatment in this age group to cover M pneumoniae and C pneumoniae, specifically in those that are outpatients. 

Randomized medical tests contrasting erythromycin with either clarithromycin or azithromycin have revealed the newer 

agents to be just as effective, yet with numerous fewer adverse effects [47,48,49]. (Table 1) sums up the Canadian 

consensus guidelines for empiric management of pneumonia in youngsters with adjustment of the ampicilin referral to 

think about the opportunity of penicillin-resistant S pneumoniae. It is therefore important that establishing countries look 

at a mix of approaches for decreasing the concern as well as death from pneumonia. These include the vital duty of 

preventative techniques such as control of environmental aspects (eg, indoor air contamination) dealing with widespread 

micronutrient deficiencies such as zinc and vitamin A deficiencies as well as promo of home behaviours such as unique 

breast feeding and hand cleaning [45,46]. Much of these precautionary approaches have health and wellness benefits that 

far go beyond plain decrease in respiratory infections, such as decrease in diarrhea worry and also renovation in 

nourishment indices. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795279/table/t1-pch10616/#tfn2-pch10616
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4. CONCLUSION 

Pneumonia continues to be the leading reason for both morbidity and death for little ones past the neonatal duration as 

well as requires ongoing methods and also progression to lower the worry further. Studies of kids in creating countries 

recommend that concerning fifty percent of all pneumonias are brought on by either H. flus or S. pneumoniae. 

Nevertheless, it is not always feasible to define the causative pathogen, and even with advanced lab methods 25%-- 33% 

of instances of pneumonia worldwide are not credited to any type of pathogen. The professional evaluation of pneumonia 

should be more details. In addition, better as well as less costly modern technology is needed to identify bacteria as well 

as other agents that cause pneumonia. This will certainly help in reducing the stress on the growth of resistance to 

antimicrobials by rationalising making use of antibiotics. There has actually been significant progress in inoculation 

approaches for the avoidance of childhood infections and also pneumonia. The significance of measles and also pertussis 

vaccination in decreasing kid mortality is well established. 
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