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PHARMACOECONOMIC ESTIMATE OF PHARMACOTHERAPY 
OF THE COMMUNITY-ACQUIRED PNEUMONIA IN CHILDREN
RESUME

The pharmacotherapy’s estimate of pediatric patients with the community-acquired pneumonia, who underwent treatment in therapeutic department of one of Kharkov’s children’s hospital, has been carried out by means of the auxiliary pharmacoeconomic methods: ABC-, VEN- and frequency analysis. Thorough review of medical records, selected for the study, allowed to ascertain that the primary majority of prescribed medicinal preparations (75%) are presented in ukrainian clinical protocols of the children’s community-acquired pneumonia and accompanying diseases treatment. These preparations was found to represent the greater part of medical prescriptions – 71,23%. Main portion of financial means (86,32%) in given department has been spent out to cover expenses connected with pharmacotherapy of pediatric patients suffering from the community-acquired pneumonia. In the whole, pharmacotherapy approach discussed is considered to be rational both from clinical and economic points of view, but it needs further correction in accordance with the clinical protocol.
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FORMULATION OF THE PROBLEM


Pneumonia is the most prevailing disease in infancy [1,4,13]. There are 155 million cases of pneumonia diseases in such category of patients in the world annually [13]. In the countries of the Commonwealth of Independent States (CIS), including the Ukraine, indices of the diseases of pneumonia fluctuate from 4 to 20 cases per 1000 children aged 1 month to 15 years [1,3]. According to World Health Organization (WHO), pneumonia causes children’s death all over the world [4,13]. Annually, about 1.8 million children die from this disease, more than AIDS, malaria and measles are claiming altogether [3]. Ukraine belongs to the countries with average rate of mortality from pneumonia among children population – 5-10% [4]. Great medico-social significance of pneumonia also is connected with considerable expenses for treatment of the disease. Thus, in accordance with WHO, the cost of the antibiotic therapy of children, who suffer from pneumonia, in 42 the poorest countries is about 600 million dollars [13]. In Europe, the annual cost of treating the disease is about 10.1 billion euro [17] in the USA - from 8.4 to 10 billion dollars, of which 92% - accounting for inpatient treatment of pneumonia [10]. In this situation, it is urgent to conduct rational pharmacotherapy of the disease and optimize the cost on it both as a government and patients. The efficient way to solve the problem is using pharmacoeconomic approaches to estimate medical aid for patients with pneumonia. Pharmacoeconomic researches take into consideration both clinical, and economic aspects of treatment process, allowing optimization of medical therapy without reducing its quality, and the costs of its carrying out as well [19,20].

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS


Pharmacoeconomic analysis of community-acquired pneumonia (CAP) in children therapy has become the subject of research both of domestic (2,9( and foreign scientists [12,14,15,16,18]. These works contain information concerning expenditure for the therapy of disease of given category of patients [9,12], and also results of researches, having carried out by means of methods “cost minimisation analysis” [14,18] and “cost effectiveness analysis” [2,14,15,16].

SORTING OUT THE UNSOLVED PART OF GENERAL PROBLEM
Thus, the scientific works devoted to evaluation of real clinical practice of treatment of pediatric patients with CAP by using pharmacoeconomic methods ABC, VEN-and frequency analysis, absent in available literature sources.
FORMULATION OF THE AIMS OF ARTICLE 

The object of the article is to define frequency and necessity of prescribed medicinal preparations (MP) for treatment pediatric patients with CAP in a hospital and estimate the structure of cost for it.

presentation OF THE MAIN MATERIAL under study

Retrospective analysis of medical prescription has been carried out by using  100 case reports of patients with CAP aged 10 to 12 (56 girls and 44 boys), who have been undergoing treatment in therapeutics department of one of Kharkov’s children’s hospitals. The duration of the examination is 6 months (January – June 2012). The principal diagnosis is unilateral or bilateral pneumonia, confirmed by data of radiologic investigation. In observable case reports, except CAP, following diagnoses were indicated: chronic tonsillitis (10% patients), adenoiditis (10%), acute rhinosinusitis (5%), acute otitis media (5%), chronic cholecystitis (6%), enterobiasis (5%), cardiomyopathy (2%), hyperacid gastritis (1%). Average term of staying in hospital – 12 days. 


Analysis of frequency and necessity of medical prescriptions for patients with indicated pathology, and the structure of financial cost for its pharmacotherapy carried out using auxiliary pharmacoeconomic methods: frequency, ABC- and VEN- analyses. Frequency analysis permits to assess frequency of using a MP for treatment patients with certain disease in health-care institution. ABC-analysis provides ranking of MP depending on some of cost on each of it in general cost structure singling out 3 groups: A – MPs, which take 80% of cost, B – those, which need 15% of cost, C – 5% from total cost for all observable preparations [5,11]. In this research ABC- and frequency analyses were carried out by trade name (TN) of MP, their international nonproprietary names (INN) and pharmacological groups. VEN-analysis provides division of MPs according to their significance into 3 groups: V – vital; E - essential; N - non-essential. Conclusion of MP belonging to one of foregoing groups is made by results of expert or formal VEN-analysis [5,11]. In this research VEN-analysis was carried out by “formal” indication: the presence of MPs were identified in current ukrainian clinical protocols of treatment CAP, and also accompanying diseases – chronic tonsillitis, adenoiditis, acute rhinosinusitis, acute otitis media, chronic cholecystitis, enterobiasis, cardiomyopathy, hyperacid gastritis [6], which had been registered at the observable patients. If there are MPs in indicated normative documents, the latter gets index “V”, if there aren’t any – “N” [5,11].

To assess the course of treatment by MPs, which were set for pediatric patients with CAP, the average price was used for them during the observable period in pharmacy network of Ukraine [7].

According to the results of case reports of patients with CAP, 46 MPs (40 INN) have been identified of 21 pharmacological groups. 65% of those MPs were meant for treatment the main disease (CAP), 35% – for accompanying diseases. Foreign-domestic preparations’ ratio was 1.4:1.

During observable period in given department, 935 prescriptions of MP for pediatric patients with CAP have been registered, which composes about 9.3 MP per patient in the average and indicates the presence of polypragmasy. Mostly patients were prescribed MPs, which were used in schemes of complex therapy of the main disease (CAP). They presented following groups: electrolytic solution, preparations of local anaesthesia, analgetic-antypiretics, antibacterial preparations of different groups, antihistamine, mucolytic agents and probiotics. The following INN MPs were the leaders in the number of prescriptions: antibacterial preparation of cephalosporin group of second generation – cefuroxime (4 TN), electrolyte preparation – sodium chloride (2 TN), preparations of local anaesthesia – lidocaine hydrochloride (1 TN), mucolytics ambroxol (2 TN), analgetic-antypiretic paracetomol (1 TN).  The prescription frequency from total MP prescriptions for children with CAP was 14.56%, 11.45%, 10.70%, 8.13%, 7.49%, respectively. Trade names of most aforesaid preparations were the leaders among all of MPs, which had been prescribed for pediatric patients with CAP in given department (table 1). First place in frequency rating was divided between auxiliary MPs to carry out antibiotic therapy – “Sodium chloride” (CC “Biopharma”, 0,9% solution for injection in 5 ml ampules, №10) and “Lidocaine-Darnitsa” (CJSC “Darnitsa”, 20 mg/ml solution for injection in 2 ml ampules, №10), which were prescribed for all patients. The frequency analysis results also displayed, that doctors in given department prescribed foreign MPs as well as domestic ones. The cost didn’t influence prescription rate. Thus, the cost of the most prescribed MPs ranged from 1.99 UAH to 52.35. The least frequency of prescriptions set for INN and TN of MPs, which were used to treat accompanying diseases.

Analysis of costs for MPs, which were meant for pediatric patients with CAP in Kharkov’s hospital, showed that almost all costs, namely 95.5%, for MPs to treat the main disease (CAP), and only 4.5% for MPs to treat accompanying diseases. The leaders of cost were preparations of cephalosporins, probiotics, macrolides, mucolytic and antiviral agents, which were used to treat the main disease (CAP). The considerable part of costs were spent for etiotropic therapy of CAP (antibacterial and antiviral agents) – 66.37%. 57.71% of total amount of money expended for all antibacterial preparations (cephalosporins and macrolides), which were spent for pharmacotherapy of observable patients with CAP. The majority of costs (48.29% - nearly the half of the total costs) is connected with acquisition of preparations of cephalosporin group (5 INN, 8 TN). It should be noted, that cephalosporin cefuroxime was the absolute leader through the costs among INN MPs (36.96% - 1/3 of all expenses), having left the rest far behind.  


According to ABC-analysis results of TN 79.17% of funds of total costs for medicaments was spent for 12 MPs (group A), 15.57% – 12 MPs (group B), 5.26% – 22 MPs (group C). All medicaments of the most expendable group A were used to treat the main disease (CAP) and were represented by the following groups: antibacterial preparations (cephalosporins and macrolide), antiviral agents, mucolytic, probiotics. Using MPs to treat accompanying diseases was attended by little costs: according to ABC-analysis results they entered mid-expendable group B and the least expendable group C. The most expendable preparations of the group A were 5 MPs (TOP-5), which were used in CAP etiotropic therapy for children (table 2): preparations of the group cephalosporin  second (“Cefoktam”, “Zynatcef”, “Biofuroksym”) and third generations (“Cefodox”), and also antiviral agent “Proteflazid”. Most of them are antibacterial preparations for both parenteral and oral introductions. It’s due to the fact, that each patient with CAP received at least 2 antibacterial MPs in charts sequential therapy of disease. Notwithstanding, that among preparations-“leaders” in costs from TOP-5 were MPs with different cost (high cost – “Proteflazid”, “Cefodox”, average cost – “Cefoktam”, “Zinacef”, Biofuroksym”), cost of application all TN MPs from TOP-5 for one patient’s course of treatment was high (from 129.07 UAH to 399.60). Costs for treatment pediatric patients with CAP by means of aforesaid MPs are 46.45% of total funds for 46 observable preparations, namely nearly half of all costs. Representative of cephalosporin “Cefoktam” takes absolute leading in ABC-rating (CJSC “Darnitsa”, dispersible powder for iv-solution preparation, 1.5 g/vial, №1) – 14.07% of total funds. The price per one preparation is in the average price range – 31.38 UAH, but course of treatment cost per patient with CAP – one of the most expensive among all observable MPs (311.80 UAH). Comparison of ABC/frequency analyses results has displayed, high costs for preparations-leaders from group A (table 2) were due to high and average prices per preparation, high price for course of treatment CAP and significant frequency of prescriptions, so far as among 46 TN MPs indicated MPs took sufficiently high places in frequency rating: “Cefoktam” (11 place), “Zinacef” (16 place), “Proteflazid” (13 place), “Biofuroksym” (17 place), “Cefodox” (10 place).

The majority of observable MPs (75%) are needed and recommended to apply in pharmacotherapy of the main (CAP) and accompanying diseases according to relevant clinical protocols in Ukraine, namely by results of VEN-analysis had V index. There weren’t 3 INN MPs, to treat CAP, in clinical protocols – auxiliary preparations (sodium chloride and lidocaine hydrochloride) and herbal antiviral preparation “Proteflazid”, 7 INN MP for pharmacotherapy of accompanying diseases: herbal remedies (mainly homeopathic), preparation of calcium gluconate. Preparations with V index compose most of the prescriptions (71.23%). It’s notable, that significant part of prescriptions (22.15%) is connected with absent in clinical protocols and prescribed auxiliary MPs, for parenteral introduction of antibiotics to treat CAP, to all patients – sodium chloride and lidocaine hydrochloride to anaesthetize the injections. Only sodium chloride and lidocaine hydrochloride weren’t in clinical protocol of treatment CAP among the most prescribed MPs (table 1). Thus, prescription of MPs to pediatric patients with CAP in given department is considered to be rational and expedient. Among the preparations with index N herbal preparation “Proteflazid” attracts attention as well – the only representative of antiviral agents, which was used in given department, with high price (238.13 UAH) and prescriptions rate (2.67% of total quantity of MP prescriptions), significant expenses both for therapy course per patient (238.13 UAH), and for all patients, who had been described (8.66% of total funds). Taking into consideration premises, it should be supposed that costs for its usage are unsuitable and replace “Proteflazid” (prescription antiviral therapy to patients with CAP if need be) by interferons, which are present in considerable quantity in pharmaceutical market of Ukraine (4 INN, 81 TN) and have great range of price (1.66 – 2000.64 UAH) [8]. It should be noticed, that “Proteflazid” is the only MP from the most expensive group A (due to ABC-rating), which absent in clinical protocols of treatment CAP and accompanying diseases, which were registered in observable case reports. In the whole, the most funds were spent for preparations with index V – 86.32% (70.51% - for 11 expendable preparations of group A). Thus, main costs, connected with pharmacotherapy of pediatric patients with CAP in observable department, were spent expediently.

CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The principal ways of carrying out pharmacotherapy of CAP at children in one of Kharkov’s hospital corresponded with clinical protocols of disease treatment. Real pharmacotherapy, which was intended for patients with CAP in given hospital, generally, can be considered to be rational from both clinical and economic points of view, but it needs further correction in accordance with clinical protocol. Results of conducted pharmacoeconomic analysis are the basic for improving pharmacotherapy of CAP at children in given department, and also can be used to compile local formulary.
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Table 1

Preparations-leaders of TN by prescription rate to pediatric patients with CAP

(according to frequency analysis)
	Place in the ranking
	Trade name of preparations, manufacturer
	Release form
	Price, UAH
	Prescription rate, %

	1
	Sodium chloride, 

CC "Biopharma"
	0,9% sol. for injection in 5 ml ampules №10
	7,60
	10,70

	
	Lidocaine- Darnitsa, CJSC "Darnitsa"
	20 mg/ml sol. for injection in
2 ml ampules №10
	5,68
	10,70

	2
	Paracetomol, PC
«Lugansk CPP»
	tablets 500 mg blister, №10
	1,99
	7,49

	3
	Cefutil,

 «Pharma International»
	tablets 250 mg blister, №10
	52,35
	7,28

	4
	Loratadine-Darnitsa, 

CJSC "Darnitsa"
	tablets 10 mg blister, №10
	6,02
	5,78

	5
	Linex, 

«Sandoz Pharmaceuticals»
	capsules in blister, №16
	34,10
	5,56


Table 2

The most expendable TN MPs of group A (TOP-5), which were prescribed for pediatric patients with CAP 

(according to ABC-analysis)
	Place in the rating
	Trade name of preparation, manufacturer
	Release form
	Price, 
UAH
	Average cost of treatment course per patient, UAH
	Prescriptions quantity
	Costs for MPs, 
UAH
	Total costs, % 

	1.
	Cefoktam, 
CC "Darnitsa"
	disp. powder for iv-solution preparattion
1,5 g/vial, № 1
	31,18
	311,80
	31
	9665,80
	14,07

	2.
	Zinacef, 
«GlaxoSmithKline»
	disp. powder for iv-solution preparattion
1,5 g/vial, № 1
	39,96
	399,60
	19
	7592,40
	11,05

	3.
	Proteflazid, 

S.G. "Phyto pharma" Pvt. Ltd.
	drops in
30 ml vial
	238,13
	238,13
	25
	5953,25
	8,66

	4.
	Biofuroksym, 

«BIOTON S.A.»
	disp. powder for iv-solution preparattion
1,5 g/vial, № 1
	25,41
	254,10
	18
	4573,80
	6,66

	5.
	Cefodox, 
«Pharma International»
	tablets 200 mg №10
	129,07
	129,07
	32
	4130,24
	6,01


