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Abstract 

Pneumonia is one of the most common and life-threatening diseases in children. Pneumonia that develops at 

home or in the first 72 hours after hospitalization is assessed as community-acquired (home or outpatient) pneu-

monia (CAP).Despite the latest advances in medical science, due to high rates of morbidity and mortality from 

pneumonia, chronic pulmonary disease continues to be a pressing problem for pediatric pulmonologists. Although 

diagnostic and therapeutic criteria for pneumonia have long been developed and widely interpreted, there are still 

serious challenges in clinical practice, especially towards early diagnosis and rational treatment of pneumonia in 

outpatient settings. This article interprets some modern information about the diagnostic and therapeutic criteria 

for chronic disease in children, as well as prevention, as well as the results of an analysis carried out to identify 

errors in the diagnosis and treatment of pneumonia in children in outpatient settings. 
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Introduction. Pneumonia, as one of the serious 

and life-threatening diseases that often occur in chil-

dren, is always in the focus of pediatricians' attention. 

Despite numerous scientific studies on community-ac-

quired pneumonia (OCP), many aspects of it are inter-

preted differently in different sources, creating some 

difficulties and affecting the effectiveness of clinical 

practice. lowers [3-5]. Thus, in recent decades, the ap-

proach to the concept of “pneumonia” in various rec-

ommendations of the professional community of differ-

ent countries on the diagnosis and treatment of pneu-

monia differs significantly from each other [5-8]. In 

clinical practice, some diagnostic confusion caused by 

ignoring these differences eventually leads to under- 

and overdiagnosis of the disease. Thus, an incomplete 

assessment of the general changes characteristic of 

pneumonia, and sometimes the absence of wheezing 

during auscultation, can be the main reason for under-

diagnostic cases. In such cases, despite persistent fe-

brile fever, the patient is diagnosed with ARVI and an-

tipyretic drugs are prescribed. On the other hand, exag-

geration of the results of a medical examination by 

doctors and incorrect interpretation of radiographs lead 

to overdiagnosis of the disease [2-4]. Correct assess-

ment of the clinical signs of pneumonia and the effec-

tiveness of antibacterial therapy can sometimes play an 

important role in determining the etiology of the dis-

ease, even without laboratory tests. For example, per-

sistent fever without toxicosis, conjunctivitis against 

the background of a rare catarrhal syndrome, asymmet-

rical multiple wheezing in the chest, etc. such clinical 

symptoms give reason to suspect an atypical etiology 

of the disease. Currently, the lack of effect against β-

lactamase-resistant antibiotics taken for 1-2 days is an 

important indicator confirming the atypical etiology of 

the disease. In suspicious cases, specific laboratory 

tests can play a decisive role in elucidating the etiology. 

Thus, at the 2-3rd week of pneumonia, an increase in 

the titer of specific antibodies against mycoplasma in 

the patient’s blood is considered as a reliable laboratory 

sign confirming the mycoplasma etiology of the disease 

(specific antibodies are not detected at the initial stage). 

The polymer chain reaction (PCR) method is consid-

ered less informative in 17-20% of cases due to the de-

termination of mycoplasma DNA in sputum in children 

without respiratory symptoms [3-9]. For these reasons, 

all recommendations presented by various pediatric so-

cieties recommend the use of macrolides only in cases 

where symptoms of atypical pneumonia are noted; In 

other cases, if an atypical etiology of the disease is sus-

pected, the use of macrolides is recommended only if 

there is no effect within 24-48 hours from the pre-

scribed penicillin group drugs. In cases where dynamic 

monitoring of the disease is not possible, initial use of 

both groups of drugs is possible. At this time, given that 

pneumococci predominate among the bacterial causes 

of pneumonia in children under 5 years of age, after 5-

6 years in 50-60% of cases only pneumococci, and in 

other cases - atypical pathogens (mainly Mycoplasma 

pneumoniae, rarely Chlamydia pneumoniae) . It is nec-

essary to analyze sensitivity to antibiotics[7]. Accord-

ing to recommendations published by the Pediatric In-

fectious Diseases Society of America and the Infectious 

Diseases Society and the International Consensus Doc-

uments on Current Diagnostic Criteria for Pneumonia, 

diagnostic criteria for CAP in children older than 3 

months are defined as “recording of signs and symp-

toms.” pneumonia in a previously healthy child" [5]. 

Most pneumonias diagnosed in this way are of viral eti-

ology. This approach to the issue is explained by the 

fact that in the USA bronchiolitis is traditionally con-

sidered as viral pneumonia, and those patients who do 

not find X-ray confirmation of the diagnosis are in-

volved in outpatient treatment. According to another 

point mentioned in the recommendations of USА regu-

latory structures, it is important to correlate the signs 

and symptoms of the disease with radiological or mi-
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crobiological confirmation of the diagnosis for antibi-

otic therapy and hospitalization of the patient for pneu-

monia. Unlike the United States, pneumonia in Russia 

is defined as “a syndrome of respiratory distress against 

the background of infiltrative or focal changes in the 

lung parenchyma according to X-ray data, or an acute 

infectious disease accompanied by physical changes” 

[2-3]. In Russia, as in other European countries, bron-

chiolitis is not considered a viral pneumonia. In WHO 

recommendations, the main signs and symptoms that 

distinguish bacterial pneumonia from bronchiolitis and 

other viral lesions of the respiratory tract, highly corre-

lated with radiological criteria, are: cough + shortness 

of breath/tachypnea, pulling in the lower respiratory 

tract. chest during breathing [9]. According to WHO 

recommendations, X-ray examination is considered the 

“gold standard” in the diagnosis of bacterial pneumo-

nia, that is, in differentiating it from bronchitis, bron-

chiolitis and other viral lesions, which in most cases are 

considered. “Pneumonia” of the lower respiratory tract 

is considered an important method of examination, but 

does not necessarily require antibacterial treatment. 

The WHO diagnostic criteria for pneumonia, including 

persistent febrile fever and other clinical signs, are ac-

cepted by the Thoracic Society of Great Britain, as well 

as pediatric societies in many European countries, and 

indicate that the diagnosis of bacterial pneumonia 

should be confirmed. by the presence of infiltrates on 

an x-ray. According to the recommendations of the 

WHO expert group, typical bacterial pneumonia is usu-

ally characterized by compaction (consolidation) of 

lung tissue caused by alveolar infiltration [8]. At this 

time, the bronchovascular pattern is not clearly visible 

against the background of infiltrative shading, in which 

the basal (and often intersegmental) boundaries are 

clearly visible on the radiograph, the edge of the heart 

and diaphragm rests on the infiltrate and is poorly con-

toured, and an “air bronchogram” is often observed. 

Despite the fact that the diagnostic criteria for pneumo-

nia are different in different countries, the treatment 

plan for pneumonia of the same etiology is almost the 

same and partially coincides in all countries. Thus, in 

all countries, amoxicillin is preferred for respiratory 

tract infections caused by Streptococcus pyogenes, S. 

pneumoniae and H. influenzae. WHO recommenda-

tions for mild and moderate pneumonia recommend 

taking amoxicillin at a dose of 40 mg/kg twice a day for 

a 5-day course [4-6]. For severe pneumonia, it is rec-

ommended to begin treatment with ampicillin (50 

mg/kg) or benzylpenicillin (50,000 units/kg), adminis-

tered intramuscularly or intravenously every 6 hours 

for at least 5 days. After the temperature decreases and 

intoxication decreases, treatment is continued by taking 

the drug twice a day at a dose of 40 mg/kg. Due to the 

fact that vaccination against Haemophilus influenzae is 

included in the National Vaccination Schedule, there is 

no need for treatment with β-lactam-resistant amoxicil-

lin/clavunic acid in young children [1-9]. The Ameri-

can Society of Pediatrics Infectious Diseases guidelines 

do not necessarily recommend treating all CAP with 

antibiotics, given that bronchiolitis is considered a viral 

pneumonia [5]. Amoxicillin (90 mg/kg) is prescribed to 

patients with moderate pneumonia twice a day. In se-

vere cases of pneumonia, the drug is administered par-

enterally; the drug of first choice is ampicillin (every 6 

hours at a daily dose of 150-200 mg/kg) or penicillin 

(200,000-250,000 units/kg every 4-6 hours). In the rec-

ommendations of the Russian Pediatric Societies, 

amoxicillin (at a dose of 50 mg/kg per day) in children 

over 6 years of age, and amoxicillin/clavuanate (70-100 

mg/day) are used for antibacterial treatment of uncom-

plicated typical CR. kg per day) in children under 5 

years of age attending preschool institutions and who 

have previously received antibiotics) is considered ap-

propriate for use [2-3]. In all recom- mendations pre-

sented, macrolides are recommended only for patients 

with symptoms of atypical pneumonia or in cases 

where amoxicillin does not have an effect within 24-48 

hours. In cases where dynamic monitoring of the pa-

tient is impossible, the use of both drugs is allowed[7]. 

Goal of the work to analyze mistakes made dur-

ing the early diagnosis and treatment of patients hospi-

talized with a diagnosis of pneumonia. 

Material and methods. The study was conducted 

on 68 patients hospitalized with a diagnosis of pneumo-

nia in 2018-2020. Diagnosis of the disease was carried 

out on the basis of diagnostic and therapeutic criteria 

adopted by WHO, taking into account the recommen-

dations proposed by pediatric societies in different 

countries. The study did not include children with other 

chronic diseases of the bronchopulmonary system, 

which may be complicated by pneumonia. During the 

work, the results of clinical laboratory tests (complete 

blood count, determination of C-reactive protein and 

procalcitonin) and X-ray studies carried out in all pa-

tients on an outpatient basis were analyzed, and the ad-

equacy of therapeutic tactics was investigated. 

Results. As a result of our research, it was estab-

lished that the maximum incidence of typical pneumo-

nia occurs at the age of 1-5 years (61.8%), atypical 

pneumonia (mainly mycoplasma) - at the age of 6-10 

years (64.7%). Although the diagnosis of “atypical 

pneumonia” was not indicated in any of the referrals for 

hospitalization at the clinic, the diagnosis of “atypical 

pneumonia” was identified in 47% of patients admitted 

to the clinic (32 patients). When analyzing the duration 

of hospitalization, it was found that about 38.2% of pa-

tients (26 patients) were admitted to the clinic on the 

5th day of illness or later, which is likely due to under-

diagnosis allowed at the outpatient stage. This underdi-

agnosis is associated with the fact that patients are ad-

mitted to the clinic in critical condition with obvious 

signs of intoxication (high fever, refusal to eat, general 

weakness, drowsiness, etc.) and severe respiratory fail-

ure. In addition to cases of underdiagnosis, overdiagno-

sis of the disease often occurs at the outpatient stage. 

Thus, some local pediatricians regard any wheezing 

heard during a physical examination of the patient as 

inflammation of the lung tissue and, accordingly, an in-

crease in the bronchovascular pattern visible on the ra-

diograph, expansion of the shadow of the root of the 

lung, peribronchial thickening, areas of hyperventila-

tion, etc. such changes are regarded as a sign of pneu-

monia, which is considered one of the main reasons for 
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overdiagnosis. We determined that only 25% (17 chil-

dren) of outpatient radiographs met the criteria recom-

mended by WHO. Confirmation of the diagnosis of 

pneumonia in only 17-20% of hospitalized patients 

once again indicates the fact of overdiagnosis. It should 

be remembered that in 45-53% of cases of pneumonia, 

especially dangerous pneumococcal pneumonia, it is 

not possible to detect the main symptoms of the disease, 

such as local wheezing and breathing problems. For 

this reason, the results of separately conducted percus-

sion-auscultation studies are not enough to diagnose the 

disease [3-9]. In such cases, it is necessary to take into 

account all the symptoms that aggravate the patient's 

condition and are usually not reflected when referring 

to hospitalization (persistent fever >38°C, wet cough, 

refusal to eat, vomiting, drowsiness or wakefulness, 

etc.), as well as the results of a radiological examina-

tion. as a "golden standard" they should be properly as-

sessed and their compliance with WHO diagnostic cri-

teria ensured. In another study we conducted, a number 

of errors were discovered in the choice of the type and 

dose of the drug in the antibacterial treatment of pneu-

monia on an outpatient basis. It has been established 

that 30-35% of patients with pneumonia in the outpa-

tient period are prescribed amoxicillin/clavunate, but 

only slightly more than 10% are prescribed amoxicillin. 

Effective use of amoxicillin/clavunate in young chil-

dren who have not received a vaccine against hemoph-

ilus infection has already been proven [9]. However, it 

is already known that this drug has no advantage over 

amoxicillin in older children (due to the rare occurrence 

of pneumonias of hemophilic bacilli and other Gram (-

) etiology). It was revealed that the majority of local 

pediatricians do not follow the recommendations of the 

WHO and advanced clinics and still allow the use of 

antibacterial drugs in ineffective doses (20-30 mg/kg 

per day) according to old recommendations for the out-

patient treatment of pneumonia, which often leads to 

unjustified replacement of the drug. In our personal ex-

perience, treatment with amoxicillin/clavunatin at a 

dose of 20-30 mg/kg at home does not produce an ef-

fect, and therefore a significant effect from increasing 

the dose of the drug in hospitalized patients has already 

been confirmed. Children without the risk of pneumo-

coccal persistence with community-acquired pneumo-

nia are prescribed amoxicillin and amoxicil-

lin/clavuanate at a dose of 50-60 mg/kg per day, and 

patients with a risk of persistence are prescribed at a 

dose of 80 mg/kg according to WHO recommenda-

tions. and 90 mg/kg, used in the experience of leading 

USA clinics, provide a significant effect. One of the 

other reasons we have identified for the ineffectiveness 

of outpatient treatment and hospitalization of patients 

with pneumonia is the preference by local doctors of 

oral cephalosporins of the third generation as the drug 

of first choice (the instructions for their use contain in-

formation about the unjustifiedness of their prescrip-

tion). use in the treatment of pneumonia is clearly indi-

cated), or in the case of typical pneumonia, initial ther-

apy was started with macrolides instead of amoxicillin 

(in our study - 41% (28 patients). 

Conclusion. Our research shows that there are still 

significant deficiencies in the diagnosis and treatment 

of pneumonia in the outpatient stage, which is the mod-

ern diagnostic method recommended by the WHO and 

pediatric societies of developed countries for the diag-

nosis of pneumonia (typical and especially atypical) by 

field pediatricians. - gives reason to think that he is un-

aware of therapeutic criteria, or that his knowledge is at 

a low level. 

 

References: 

1. ВОЗ. Information Bulletin No. 331, 2013. 

URL: http: //www. who.int/ mediacentre/ 

factsheets/fs331/ru/ (access date - 16.01.2015 

2. Geppe N. A., Malakhov A. B., Volkov I. K., 

Kozlova L. V. et al. On the issue of further development 

of the scientific and practical program on community-

acquired pneumonia in children // Rus. honey. maga-

zine 2014. T. 22. No. 3. P. 188‒193. // Геппе Н. А., 

Малахов А. Б., Волков И. К., Козлова Л. В. и др. К 

вопросу о дальнейшем развитии научно-практиче-

ской программы по внебольничной пневмонии у 

детей // Рус. мед. журн. 2014. Т. 22. № 3. С. 188‒193. 

3. Spichak T.V. Diagnostic criteria and compli-

ance of treatment of community-acquired pneumonia in 

children with modern standards. Diagnostic issues in 

pediatrics. 2010; 2 (6): 31–34.//Спичак Т.В. Критерии 

диагностики и соответствие лечения внебольнич-

ной пневмонии у детей современным стандартам. 

Вопросы диагностики в педиатрии. 2010; 2 (6): 31–

34. 

4. Harris M., Clark J., Coote N., Fletcher P. et al. 

British Thoracic Society guidelines for the manage-

ment of community acquired pneumonia in children: 

update 2011 // Thorax. 2011. Vol. 66. Suppl. 2. P. S1‒

23. 

5. Bradley J.S. et al. The management of com-

munity-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): 617–630. 

6. Queen M.A., Myers A.L., Hall M. et al Com-

parative Effectiveness of Empiric Antibiotics for Com-

munity-Acquired Pneumonia. Pediatrics. 2014; 133: 

e23–e29. 

7. Spuesens E.B., Fraaij P.L., Visser E.G. et al. 

Carriage of Mycoplasma pneumoniae in the upper res-

piratory tract of symptomatic and asymptomatic chil-

dren: an observational study. PLoS Med. 2013; 10 (5): 

e1001444. Doi: 10.1371/journal. pmed.1001444. Epub 

2013 May 14. 

8. Esposito S., Patria M. F., Tagliabue C., Longhi 

B. et al. CAP in children. European Respiratory Mono-

graph 63: Community-Acquired Pneumonia / Ed. by J. 

Chalmers, M. Pletz, S. Aliberti. 2014. P. 130‒139. 

9. Griffin M. R., Zhu Y., Moore M. R., Whitney 

C. G. et al. U. S. Hospitalizations for Pneumonia after 

a Decade of Pneumococcal Vaccination // N. Engl. J. 

Med. 2013. Vol. 369. N 2. P. 155–163. 

  


