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Abstract: Respiratory tract infections are the most common infections find at pediatric age. Children 

with lower respiratory tract infections can presents severe forms, which is why early diagnosis and 

treatment are essential. Choosing the therapy is made according to the etiology, but at the time of 

admission it is difficult to establish the etiology of the disease and for this reason, most often, it is 

decided to initiate the antibiotic therapy. Excessive antibiotic prescription, in cases that it is not 

justified, is really a problem because it contributes to the increase of antimicrobial resistance. A study 

was conducted in order to limit the hypothesis of prolonged antibiotic therapy, which also prolongs 

the duration of hospitalization. By anticipating C-reactive protein and procalcitonin levels we could 

guide or reconsider the antibiotic treatment. 
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INTRODUCTION 

Pneumonia is a common respiratory tract infection in 

children, especially in infant.(1) In most of the cases the 

etiology is viral and the antibiotic therapy is not necessary (2,3), 

but is still a challenge to know the etiology in the moment of the 

admission in hospital. This cannot be done only after the clinical 

examination of the patient. The most of the patients with acute 

community-acquired pneumonia are receiving antibiotic 

treatment, which has led to excessive antibiotic prescribing, 

contributing to increased antibacterial resistance.(4,5)  

In literature, there are published numerous studies which 

have been performed with the purpose to differentiate a bacterial 

infection from a viral infection using the inflammatory markers, 

in order to reduce the antibiotics prescription.(6-11) 
Procalcitonin is a studied biomarker in last years in terms of 

guiding antibiotic treatment taking into account its values. 

Along with C-reactive protein, they have proven their 

importance in terms of diagnosing infections of bacterial 

etiology and also their utility in the therapeutic decision.(12-14) 

 

MATERIALS AND METHODS 

An observational prospective study developed in Sibiu 

Pediatric Clinic, over a period of 2 years, which included 

patients under the age of 18 diagnosed with acute pneumonia. At 

admission, at 72 hours and before discharge, procalcitonin and 

C-reactive protein were determined. In addition to these 

biological parameters, it was determined complete blood count, 

usual biochemical laboratory analyses, also obtained 

demographic data, general anamnestic data and those related to 

current pathology and, last but not least, the therapeutic and 

evolutionary parameters that include antibiotic therapy.  

Using the interpretation of the chest X ray performed at 

admission, the subjects were divided in two groups: group with 

bacterial pneumonia (group A) and a group with viral 

pneumonia (group B). Therapeutic parameters (type and 

duration of treatment) were evaluated in two stages: at 

admission and after that, at check-up 1 and 2 (72 hours, 

respectively at discharge). The aim of the study is to limit the 

hypothesis of prolonged antibiotic therapy and also prolongs the 

duration of hospitalization. By anticipating C-reactive protein 

and procalcitonin levels, we could reconsider the antibiotic 

treatment. 

 

RESULTS AND DISCUSSIONS 

Therapeutic parameters (antibiotic therapy) were 

evaluated in two stages: at admission, when it was initiate the 

treatment, respectively after 72 hours (check-up 1) and at 

discharge (check-up 2). 

1. Evaluation at admission: 

Antibiotic therapy was initiated in both groups in the 

same proportion (p = 0.18). 

 as expected, monotherapy was significantly more common 

in patients with viral pneumonia (p = 0.00008), and the 

combination of two (p = 0.0001) and three (p = 0.02) 

antibiotics was significantly more common in patients with 

bacterial pneumonia. Speculation is only comparative and 

preliminary, because viral pneumonia does not require 

antibiotic therapy when the etiology is clearly proven; 

 when C-reactive protein values were slightly increased, 

patients with viral pneumonia were initiated with either 

monotherapy or combinations of two antibiotics, both 

decisions being statistically significant (p <0.0000001 and 

p = 0.0003, respectively); 

 when the values of procalcitonin and C-reactive protein 

were moderately/ severely increased, patients with bacterial 

pneumonia received either monotherapy or combinations of 

two antibiotics, both decisions being statistically significant 

(p <0.001 and p = 0.012, respectively); 

 when C-reactive protein or procalcitonin values showed an 

extreme increase, the combination of two antibiotics was 
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significantly the most common decision (p = 0.0001). 

2. Evaluation at 72 hours (check-up 1) and at 

discharge (check-up 2): 

The average duration of antibiotic therapy was 12.3 

days in patients with bacterial pneumonia and 9.2 days in 

patients with viral pneumonia. So, significant trend for longer 

duration of antibiotic therapy in patients with bacterial 

pneumonia compared to patients with viral pneumonia. 

 anticipation of C-reactive protein and procalcitonin values 

could allow a decrease of 43.47% (p = 0.00004) in 

monotherapy in bacterial pneumonia and by 70.96% (p = 

0.0001) in viral pneumonia; the decrease is also allowed in 

the combination of two antibiotics, respectively by 31.42%, 

in bacterial pneumonia (p = 0.00002) and by 15% in viral 

pneumonia (p = 0.0001); 

 at check-up 1, the most frequent and extremely significant 

situations (p <0.0000001) were those in which the 

therapeutic scheme from hospitalization was continued, in 

the conditions of decrease (bacterial pneumonia) or not of 

the values of reactive protein C (viral pneumonia ); 

 at check-up 2, the comparative analysis was statistically 

significant for discontinuation of antibiotic therapy one day 

before discharge in patients with viral pneumonia (p = 

0.03). 

3. Antibiotic therapy compared with procalcitonin 

values (duration of antibiotic treatment) 

 according to the value of procalcitonin from check-up 1, 

the relationship between procalcitonin and the duration of 

antibiotic therapy is strong, positive and extremely 

statistically significant (p <0.00001); 

 according to the value of procalcitonin from check-up 2, 

the relationship between procalcitonin and the duration of 

antibiotic therapy is negligible, negative and without 

statistical significance (p = 0.877); 

 the fact that the procalcitonin ratio is stronger at check-up 1 

than at check-up 2 and is negative at check-up 2 proves that 

the duration of antibiotic therapy is prolonged despite the 

normalization of procalcitonin values, a situation often 

encountered in medical practice. 

4. The anticipated regime of administration of 

antibiotic therapy 

 by anticipating the values of C-reactive protein and 

procalcitonin, in group A, out of 46 patients with 

monotherapy, 20 should have remained (a decrease of 

43.47%). The difference is statistically significant (OR = 

3.759, 95% CI: 1.956-7.222, p = 0.00004). In group B, out 

of 93 patients with monotherapy, 66 should have remained 

(a decrease of 70.96%). The difference is also statistically 

significant (OR = 2,931, 95% CI: 1,654-5,192, p = 0.0001). 

 by anticipating C-reactive protein and procalcitonin values, 

in group A, out of 35 patients with a combination of 2 

antibiotics, 11 should have remained (a decrease of 

31.42%). The difference is statistically significant (OR = 

4.65, 95% CI: 2,167-9,981, p = 0.00002). In group B, out 

of 20 subjects with a combination of 2 antibiotics, 3 should 

have remained (a 15% decrease). The difference is 

statistically significant (OR = 7.823, 95% CI: 2,257-27.11, 

p = 0.0001). 

 following control 1, 61 patients remained with the same 

treatment, in 5 patients received one more antibiotic, in 1 

patient one antibiotic was discontinued and changed the 

antibiotic that remain, in 2 patients the antibiotic was 

changed. The comparative analysis showed that the patients 

in group B who continued the treatment  after 

hospitalization, given that the values of C-reactive protein 

remained unchanged, are extremely numerous more than 

the patients in group A (p <0.0000001), respectively, that 

patients in group A who continued the treatment regimen 

after hospitalization, even if the values of C-reactive 

protein (and procalcitonin) decreased, are extremely 

significantly more numerous than patients in group B (p 

<0.0000001). 

 by anticipating the values of C-reactive protein and 

procalcitonin in group A, 7 more subjects could have been 

minimally modified (in the sense of decreasing the number 

of antibiotics in the combination), without statistical 

significance (OR = 0.6904, 95% CI: 0, 3037-1,569, p = 

0.2), and in group B another 14 subjects, with statistical 

significance (OR = 0.1499, 95% CI: 0.0638-0.5951, p = 

0.001). 

 following control 2, the antibiotic was discontinued in 3 

patients in group B. 

 following control 2, it was found that in 73 patients, from 

group A, the antibiotic was discontinued on the day of 

discharge, at 8 in the day before the discharge, and at 6 at 

more than one day after discharge. In group B, in 83 

patients the antibiotic was discontinued on the day of 

discharge, at 24 on the day before the discharge, and in 8 at 

more than one day after discharge. 
 

CONCLUSIONS 

Following the study, statistically significant values 

were obtained regarding antibiotic treatment taking into account 

the values of procalcitonin and c-reactive protein. The decision 

to discontinue antibiotic therapy one day before discharge in 

patients with viral pneumonia (p = 0.03) was significantly 

statistic. The expected values of C-reactive protein and 

procalcitonin could have significantly reduced the antibiotic 

prescription. 
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