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Background. This study was carried out on the basis of the department for children 

of the first year of life (infants department) of the Odessa Regional Children Clinical 

Hospital (ORCCH) and is devoted to the study of polypharmacy (PP) in pediatric 

practice. This issue is relatively well studied in the therapy of the adult population with 

an increased background of comorbid diseases (1), severe cardiovascular (2), metabolic 

(3) and mental (4, 5) disorders. A narrower direction in the study of PP is the analysis 

of the effect of drug-drug interactions on the functions of a number of organs (6). For 

example, the computer program "Drug Interactions Checker"(7) reports that 303 

interactions have been identified for the widely used drug Ceftriaxone/lidocaine 

Interactions alone. Of these, 60 are strong, 179 are of medium strength and 64 are of 

low strength. (12).  

In pediatrics, such issues are considered much less frequently, and the cause of PP 

is explained by the following reasons: an unreasonable combination of drugs of 

different classes (13, 14), thermoregulation disorders (12), severe congenital systemic 

diseases (9), and increased prescription of antibiotics for acute respiratory infections 

(15). 

Unfortunately, with a general negative attitude towards PP, numerous articles 

devoted to the study of this medical phenomenon reveal a number of conflicting 

factors. By 2017, there were up to 138 definitions of polypharmacy and related terms 

(15). The most common definition of PP was found to be the numerical definition of 

five or more drugs per day with definitions ranging from two or more to 11 or more 

drugs (15).  

A wide variety of subjective interpretations of (PP) have been found to exist, such 

as moderate, major, elevated, excessive, severe, rational, persistent, chronic, and 

pseudo-polypharmacy (15). 

Interest in the problem of polypharmacy increased after the publication in 2017 of 

the English scientists M.Molokhia and A.Majeed [16] who, as a result of analyzing 

trends in the field of PP, concluded that clinicians can maximize the benefits of 
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prescribing multiple drugs and at the same time minimize the associated with this 

complication. 

In order to prevent unreasonable PP, in recent years, applications for smartphones 

have been increasingly developed to personalize treatment: “Hemolog”, 

“AsthmaTrack”, “Diabetes Diary”, “iheadache” and others. 

Purpose of the study: To identify the frequency and nature of polypharmacy at 

treatment of acute diseases in children less than one year of age (infants), admitted to 

the ORCCH in 2021 and its relationship with the clinical characteristics of diseases. 

Substantiation of the expediency of grouping prescribed drugs on the pharmacokinetic 

platform of induction or inhibition of cytochrome P450 (CYP450)  activity.  

Study design: A retrospective analysis courses of drug therapy in children treated 

in the infant department of the ORCCH. 

Research Methods: 

1. Copying the results. The number of changes in drug combinations was recorded 

throughout the course of patient management in the hospital, and the number of 

medications that the patient received simultaneously with each change of drugs was 

counted. The developed primary electronic statistical observation card included 

passport and graphic components, which made it possible to evaluate the set of 

medicines on any day of the child's stay in the hospital (transverse and longitudinal 

examination) and compare it with the severity of the patient's condition. 

2. The adequacy the combination of drugs was judged by the combined effect of 

drugs on the CYP450 system.  

3. Statistical and graphical processing of the results was carried out on the platform 

of the Exell-2010 program. The work was performed on the basis of ORCCH. There is 

no conflict of interest. 

Research data. We analyzed 69 case histories of children aged 2 to 12 months who 

were admitted to the ORCCH in serious and extremely serious condition. In all 

children, the disease’ onset was regarded by family doctors as an acute respiratory 

disease, which subsequently caused a deterioration in the condition due to the 

occurrence a number complications: pneumonia - 7 children (10,14%), acute 

bronchiolitis - 15 (21,74%), acute myocarditis - 8 (11,59%), purulent otitis media - 5 

(7,25%), convulsive syndrome - 8 (11,59%), entero-colitis - 26 (37,68%). For these 

complications, the children were referred to the hospital level of treatment. 

 Upon admission to the hospital, a comorbid background was detected in all 

children: Down syndrome with congenital heart disease was detected in two children 

(2,90%), isolated congenital heart defects with enrichment of the pulmonary 

circulation in 3 (4,35%), iron deficiency anemia in 19 (27,54%), polycystic kidney 

disease - in 2 (2,90%), thymus hyperplasia - in 7 (10,14%), paratrophy - in 11 (15,94%), 

protein-energy deficiency - in 19 (27,54%), pylorospasm - in 2 (2,90%), celiac disease 

- 1 (1,49%), cerebral palsy - 3 (4,35%). 

Upon admission to the infant department of the ORCCH, the condition of all 

children was noted as severe. The mean hospital stay was 14.23±2.74 days. To assess 

the quality of clinical management, was made a count the number of changes in drug 

prescriptions during the entire time the patient was in the children's department. The 

appointment a group of drugs for a sick child for three days was accepted as 1 course 
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of therapy, regardless the outcome the clinic disease. Given the severity the children's 

condition and the lability of their metabolic processes, the number such courses was 

ranged from one to six. 

Figure 1 shows the frequency using drugs in the therapeutic complex for 

predominantly respiratory pathology (1A) and respiratory pathology complicated by 

disorders of the digestive system (1B). 

The number of medicines per child prescribed to seriously ill children upon 

admission was 10.53±1.29. Subsequently, with the improvement the condition of 

children, assessed by the attending physicians as moderate, the number of drugs 

significantly decreased to 7.69±0.73 (p=0.00066). Table 1 shows the number of 

changes in medication sets when selecting adequate treatment programs. 

 
 

Figure 1A. Therapeutic complex at predominantly 

                      complicated respiratory pathology 
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Figure 1B. Therapeutic complex for combined disorders digestive and respiratory     

                systems 

Table 1.  

Quantitative assessment of medication prescriptions in the treatment of children 

the first year of life with varying severity of the disease. 

 

 

Treatment 

strategy 

(number of 

medications 

corrections) 

Features of clinical 

management in severe 

condition of infants 

Features of clinical 

management in moderately 

severe condition of infants 

Number 

of patients 

(n) 

Number of 

courses 

Number 

of patients 

(n) 

Number of 

courses 

1 course 2 2 15 15 

2 courses 9 18 28 56 

3 courses 32 96 21 63 

4 courses 15 60 3 12 

5 courses 8 40 1 5 

6 courses 3 18 0 0 

TOTAL: 69 231 69 148 

The expediency of combining medicines into a single therapeutic complex was 

assessed based on the results of a summary assessment of drug-drug interactions of a 

block of drugs prescribed to each child individually. Works in the field of 

pharmacokinetics and clinical pharmacology have proved the leading role of CYP 

450in drug metabolism. 
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Interdrug interactions were elucidated on the basis of their effect on activation or 

inhibition CYP 450, data on which are presented in the work (17). It is known that 

drug-drug interactions (DDIs) detected during polypharmacy is realized through the 

activation or inhibition drugs after contact with CYP 450. Synergy of prescribed drugs 

that are inducers CYP 450 was detected in 22,7% of cases. This phenomenon can lead 

to a shortening of the circulation time of drugs in the blood due to the acceleration of 

their metabolism. In 36.4% of cases, a combination drugs with neutral and cytochrome 

stimulating effects was noted. Multi-directionality (stimulation and inhibition 

simultaneously was noted in 30,7% of cases. 10,2% of combinations unidirectional 

inhibited cytochrome activity, which carries the risk of accumulation of drugs in the 

child's organs. 

Conclusions: 

 1. Analysis of treatment courses complicated respiratory pathology in children 

the first year of life revealed the presence of forced polypharmacy at the initial stages 

of treatment. 

 2. The average number of medications received by one child at the same time in 

severe cases of respiratory system diseases was 10,53±1,29, and in moderate – 

7,69±0,73 units.  

3. An analysis of possible drug interactions revealed the presence of potential 

risks from 10,2 to 30,7% combination therapy in the presence of drug synergism in 

CYP 450 inhibition or neutralization. 

4. The proposed cytochrome method for a comprehensive assessment the 

combination of drugs based on their biotransformation can be a progressive platform 

for compiling rational pharmacotherapy in forced polypharmacy. 

 5. The complexity of pharmacokinetic processes in polypharmacy urgently 

requires the participation the clinical pharmacologist in the formation of therapy for 

complex patients. 
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