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The integrated ABC/VEN/frequency analysis was used to conduct the clinical and economic analysis of pharmacotherapy of patients with toxic hepatitis (TH) in Kharkiv hospital. It was established that pharmacotherapy in the gastroenterology department in Kharkiv hospital did not always comply with the clinical protocol of TH treatment, as only 15% of patients received all four essential types of pharmacotherapy, recommended by the clinical protocol (detoxification therapy, preparations for the normalization of the gastrointestinal tract, hepatotropnic drugs and vitamins), and 85% of patients were treated with 1-3 drugs for the treatment of TH. More drugs (4-7) were prescribed to patients for the treatment of comorbidities, indicating polypharmacy in pharmacotherapy of patients with the primary diagnosis “toxic hepatitis.” Comparison of the results of the integrated АВС/VEN/frequency analysis indicates that the main costs in Kharkiv hospital were spent on vitally necessary medicines that were a greater proportion of prescriptions. However, TH pharmacotherapy in a health care facility did not always comply with the regulations, as the great proportion of costs from 7.85% to 22.13% was spent on drugs missing from the clinical protocols for treatment of TH and comorbidities as well as from the National Drug Formulary of Ukraine (5th edition). Therefore, it is possible to optimize costs by reducing prescriptions of minor drugs and administering those drugs that are included in the clinical protocol of TH treatment. 

Introduction. Modern life style (stress, overeating, physical inactivity, smoking, alcohol) and adverse environmental impacts are the risk factors for various diseases of internal organs, especially the liver. According to the WHO, the number of patients with different pathologies of the hepatobiliary system in the world exceeds 2 billion [1]. In Ukraine, for the past 10 years, the prevalence of chronic hepatitis increased at least by 2.5 times [7]. The above demonstrates the importance of hepatitis pharmacotherapy, particularly caused by exposure to toxic substances and medicines to improve the organization of specialized medical care that is not only of medical but also social and economic importance [9]. 
The results of research and practical medicine show that toxic hepatitis (TH) is a precipitating factor that causes the development of cirrhosis and liver cancer, increases the risk of inadequate reactions to therapy and affects the quality of life of patients [8]. This situation necessitates the optimization of treatment of patients with TH in health care facilities (HCF) through clinical and economic analysis to assess the compliance of TH pharmacotherapy with the regulatory requirements of the Ministry of Health of Ukraine.

The objective of this study is a comprehensive assessment of consumption of medicines (drugs) and determining the degree of rationality of real pharmacotherapy of patients with TH who were treated in HCF of Kharkiv during 2013 by analyzing its regulatory compliance with: 5th edition of the National Drug Formulary of Ukraine and clinical protocol of TH treatment based on the results of the integrated ABC/VEN/frequency analysis [3]. To achieve this goal it is necessary to perform the following tasks: to conduct a retrospective analysis of treatment sheets of patients with TH; determine the frequency of prescription of drugs to patients with TH; based on the results of formal VEN-analysis, evaluate compliance of TH therapy with the regulatory requirements of the Ministry of Health of Ukraine: according to the presence of drugs in the National Drug Formulary of Ukraine (5th edition, 2013) and treatment protocols of TH and comorbidities (Order of the Ministry of Health of Ukraine No 271 dated 13.06.2005 “On approval of protocols of health care on the specialty “Gastroenterology”); determine the structure and rationality of costs of TH therapy based on the results of the ABC-analysis [5]. 

Materials and methods of study. A retrospective clinical and economic analysis was based on data from treatment sheets of patients with TH who were treated in the gastroenterology department of a hospital in Kharkov during 12 months in 2013. To conduct an analysis, a sample of 55 patients with primary diagnosis – “toxic hepatitis” – was formed. Male patients were the larger part of patients – 35 patients, and female patients were the smaller part – 20 patients, respectively. The age of patients ranged from 26 to 80 years. The average term of patient’s staying in the in-patient department was 14 ± 1.8 days, which generally corresponds to the clinical protocol of health care for patients with TH (Order of the Ministry of Health of Ukraine No 271 dated 13.06.2005). To determine the cost of a course of treatment with drugs that were administered to patients with TH, the average weighted price in the study period in pharmacies of Ukraine was used [4].
Results and discussion. According to the clinical protocol, TH therapy (Fig. 1) is aimed at cleansing the body of toxins by administering detoxification solutions (Rheopolyglucin, Rheosorbilact, 5% glucose solution, etc.); normalization of the gastrointestinal tract by prescription of probiotics, enterosorbents, enzyme drugs and vitamins; recovery of liver function by prescription of hepatotropic drugs and maintaining a diet (table No 5), which excludes fried, salted, pickled, fatty and spicy food.
The analysis showed that patients were administered the total of 119 drugs by trade names (TNs), from 84 international non-proprietary names (INN) and 54 pharmacotherapeutic groups. All patients (100%) were assigned a diet No5 and hepatotropic drugs (HD), but not all received detoxification therapy, drugs for the normalization of the gastrointestinal tract and vitamins. According to the results obtained, 29% of patients did not receive detoxification therapy, 31% of patients did not take probiotics, enzymes and enterosorbents and 71% of patients were not administered vitamins to. Only 15 % of patients received all four groups of drugs recommended by clinical protocol of TH treatment (Fig. 1), and drugs that are in the second, third and fourth groups were administered to 55% of patients. Thus, 85% of patients with TH received only 1-2 drugs, recommended by the clinical protocol [6].

In our opinion, such a difference in prescription of drugs in the treatment of TH is connected, firstly, with the individual characteristics of patient condition, secondly – with non-compliance with current TH treatment protocol by doctors, and thirdly – with the presence of comorbidities that accompany TH and require additional pharmacotherapy.
The analysis of case histories showed that comorbidities were found in 96 % – 53 patients with TH. Among comorbidities chronic pancreatitis (25%), cholecystitis (18%) and gastroesophageal reflux disease (10%) frequently occurred. For the treatment of TH doctors prescribed 46 drugs and for the treatment of comorbidities additional 73 drugs. The number of prescriptions for 1 patient averaged 10 drugs and indicates the presence of polypharmacy. The cost of treatment of 55 patients with TH over the study period amounted to 107,277.66 UAH. On average, 1,950.50 UAH were spent on a course of treatment per patient.

The next stage of our study was to estimate costs rationality based on the results of the ABC analysis that included the distribution of drugs into three groups according to costs. The results of the ABC analysis showed that the group “A” included 24 drugs, the cost of which amounted to 79.9% of all funds. The group “B” included 33 drugs, the cost of which amounted to 15.01% and the group “C” included 62 drugs, the cost of which amounted to 5.3% of the total costs.

Drugs in the group “A” are the priority and of the most interest in the analysis of the results (Table 1). Among the drugs that have been used for the treatment of TH, the group A included 14 of 24 drugs, accounting for 58.33% of the range. Other drugs (41.67%) were administered for the treatment of comorbidities. Leaders among TNs (TOP 5) according to the amount of costs were four hepatotropnic drugs: Heptral, Phosphogliv, Hepadif, Thyotriazolinum and saline solution for detoxification therapy – Reamberin (Table 2). All these drugs were used for the treatment of TH. 
Each hepatotropic drug from TOP 5 of leaders of the group A has multidirectional action and its pharmacological characteristics. For example, Heptral (produced by Abbott SrL, Italy) refers to hepatoprotectors with antidepressant activity. It shows choleretic and cholekinetic effect, has detoxification, regenerating, antioxidant, and neuroprotective properties. The product not only fills in ademetionine shortage in the body and stimulates its production in various organs (especially the liver, brain and spinal cord). Ademetionine is a substance that is part of all tissues and body fluids. Its molecule participates in reactions of transmethylation (transfer of methyl groups in metabolic reactions) as a donor of methyl groups, and is a precursor to thiol compounds (cysteine, taurine, glutathione, CoA, etc.) [1].

The second leader by the amount of costs is Phosphogliv (produced by Pharmstandard, Russia), a combined membrane stabilizer, hepatoprotective and antiviral drug. It contains two active ingredients – glycyrrhizic acid and phospholipids [2]. Phospholipids, mainly due to phosphatidylcholine, show regenerative and hepatoprotective effect. Phosphatidylcholine is a structural element of the membranes (cellular and intracellular) of hepatocytes, resulting in the recovery of the structure and function of membranes, providing a protective effect. Administration of phosphatidylcholine helps to normalize lipid and protein metabolism. Glycyrrhizic acid is a substance with strong anti-inflammatory and antiviral properties. Antiviral effect of glycyrrhizic acid is based on its ability to stimulate the production of interferons, increase the activity of natural killer cells, and enhance phagocytosis. Hepatoprotective effect of glycyrrhizic acid is based on membrane stabilizing and antioxidant effects. Anti-inflammatory and anti-allergic effect of glycyrrhizic acid is associated with increased action of endogenous corticosteroids.

As a result of formal VEN-analysis it has been found that from all 119 prescribed drugs 19 drugs (16%) were not included in the treatment protocols of TH and comorbidities and 29 drugs (24%) were not included in the National Drug Formulary (5th edition). The cost analysis was performed for those drugs that had not been included in the regulations. It was established that 22.13% of the total cost were spent on drugs that had not been included in the National Formulary, and 7.85% of total costs for pharmacotherapy were spent on the drugs that had not been included in clinical treatment protocols of TH and comorbidities. Thus, despite the fact that vitally necessary medicines are a significantly greater proportion in prescriptions of pharmacotherapy of patients with TH, it is necessary to conduct a further search for ways to reduce the cost of minor drugs for increase in the compliance of TH treatment with the regulatory requirements.
Comparison of the results of the most expensive group A and results of the formal VEN-analysis according to the data of the National Drug Formulary showed (Table 1), that the majority of drugs had index “V”, but 5 drugs (Phosphogliv, Nolpaza, Mildronate, Cocarnit, Lactofiltrum) of 24 drugs in this group had index “N”, which accounted for 16.25 % of total costs for pharmacotherapy of patients. When comparing drugs of group А and the results of the formal VEN-analysis according to the data of clinical protocols, drugs with index “N” accounted for 1.98 % of the costs. Consequently, most of the costs were for drugs with index “V”, indicating the rationality of costs for TH pharmacotherapy in the gastroenterology department of HCF.
Comparison of results of ABC and frequency analysis showed that all of the most used drugs were in group А (Table 1). The most expensive drugs: Heptral and Phosphogliv took the 6th and the 8th places by frequency of prescriptions. Leaders in terms of prescriptions were 10 drugs. They are hepatotropic drugs  ( Thyotriazolinum (33 prescriptions), Ursohol (25), Heptral (17), Phosphogliv (14), Ornitox and Glutargin (13 prescriptions) and infusion drugs – sodium chloride 0.9 % solution (28), Reamberin (19), Rheosorbilact (18). All these drugs were used for the treatment of the underlying disease, and antispasmodic – Duspatalin (17 prescriptions) was used to treat comorbidities. Thus, almost all drugs being prescription leaders in the treatment of TH were used for the treatment of the underlying disease and included in the clinical protocol of TH treatment. 
Comparison of the frequency and VEN-analysis (Table 1) showed that all 10 most prescribed drugs were included in the clinical protocol of TH treatment and protocol of comorbidities treatment, and only hepatotropic drug Phosphogliv, produced by Pharmstandard (Russia), was not included in the National Drug Formulary (5th edition), indicating its insufficient evidence base. 

Summarizing the findings, we can conclude that doctors preferred drugs recommended by the applicable national standards of the Ministry of Health of Ukraine to treat both TH and comorbidities.
Conclusions.

1. According to the results of the clinical and economic analysis, TH pharmacotherapy generally complied with the clinical treatment protocol. But only 15% of patients received all four essential types of pharmacotherapy (detoxification therapy, preparations for the normalization of the gastrointestinal tract, hepatotropnic medicines, vitamins), and 85% of patients were treated with 1-3 drugs for the treatment of TH, and more drugs (4-7) were prescribed for the treatment of comorbidities, indicating excess in medical prescriptions – polypharmacy.
2. The integrated ABC/VEN/frequency analysis demonstrated the need for correction of TH pharmacotherapy as much of the funds from 7.85% to 22.13% was spent on drugs missing from the clinical protocols for treatment of TH and comorbidities as well as from the National Drug Formulary of Ukraine (5th edition). Consequently, it is necessary to optimize costs by reducing them on minor drugs, not included in the regulations, in HCF in the city of Kharkiv.
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Fig. 1. Regimens of patients according to the clinical protocol of

toxic hepatitis treatment [6]

Table 1
Comparison of frequency and VEN analysis with drugs in group А 
	No
	TN of the drug
	Pharmaceutical form
	Average weighted price of package, UAH
	Frequency of prescriptions 
	Cost of a course of treatment of patients, UAH
	% of the cost
	АВС
rank
	National Drug Formulary 
	Clinical protocols of TH and comorbidities

	1
	Heptral
	solution for injection 5 ml, No 5
	451.10
	17
	14,462.7
	13.5
	А
	V
	V

	2
	Phosphogliv 
	solution for injection 2.5 g, No 5
	370.57
	14
	10,101.0
	9.42
	А
	N
	V

	3
	Hepadif
	solution for injection No 5
	362.66
	9
	6,723.72
	6.27
	А
	V
	V

	4
	Thyotriazolinum
	solution for injection 2 ml, No10
	55.24
	33
	5,955.48
	5.55
	А
	V
	V

	5
	Reamberin
	solution for infusion 200 ml
	45.14
	19
	5,145.96
	4.80
	А
	V
	V

	6
	Ornitox
	solution for injection 10 ml, No 5
	201.21
	13
	4,971.98
	4.63
	А
	V
	V

	7
	Glutargin
	solution for injection 5 ml No 10
	193.21
	13
	4,533.17
	4.23
	А
	V
	V

	8
	Nolpaza
	solution for injection 40 mg No 1
	74.07
	4
	4,221.99
	3.94
	А
	N
	V

	9
	Ursohol
	capsules 250 mg No 50
	187.99
	25
	3,665.81
	3.42
	А
	V
	V

	10
	Dalargin
	solution for injection No 10
	167.14
	9
	3,349.11
	3.12
	А
	V
	V

	11
	Essentiale Н
	solution for injection 5 ml No 5
	110.31
	12
	2,965.13
	2.76
	А
	V
	V

	12
	Rheosorbilact
	solution for injection 200 ml
	27.52
	18
	2,263.95
	2.11
	А
	V
	V

	13
	Heptral
	tablets 400 mg, No 20
	487.54
	3
	2,068.88
	1.93
	А
	V
	V

	14
	Meratin
	solution for injection 100 ml
	58.45
	2
	1,987.30
	1.85
	А
	V
	V

	15
	Pantasan
	solution for injection 10 ml
	41.19
	5
	1,812.36
	1.69
	А
	V
	V

	16
	Duspatalin
	capsules 200 mg No 30
	107.45
	17
	1,805.80
	1.68
	А
	V
	V

	17
	Berlithion
	solution for injection 24 ml No 5
	230.90
	4
	1,754.84
	1.64
	А
	V
	V

	18
	NaCl 0.9 % solution
	solution for injection 200 ml
	6.00
	28
	1,596.00
	1.49
	А
	V
	V

	19
	Nexium
	solution for injection 40 mg No 10
	891.57
	2
	1,337.36
	1.25
	А
	V
	V

	20
	Mildronate
	solution for injection 5 ml No 10
	250.16
	4
	1,125.72
	1.05
	А
	N
	N

	21
	Cocarnit
	solution for injection 2 ml No 3
	106.99
	17
	998.57
	0.93
	А
	N
	N

	22
	Lactofiltrum
	sachet 2.4 g No10
	28.10
	4
	977.88
	0.91
	А
	N
	V

	23
	Nexium
	tablets 40 mg No14
	234.36
	4
	954.18
	0.89
	А
	V
	V

	24
	Creon 25 thous.
	capsules 300 mg No20
	148.69
	4
	936.75
	0.87
	А
	V
	V


Table 2 

The most expensive trade names of drugs in group А (TOP 5), prescribed to patients with toxic hepatitis in Kharkiv hospital
	INN of the drug 
	Trade name of the drug
	Pharmaceutical form 
	Price per package, UAH 
	Cost of therapy of the patient, UAH 
	Number of prescriptions 
	Cost of drugs, UAH 
	% of the total costs 

	Ademetio-ninum
	Heptral
	solution for injection 5 ml, No 5
	451.10
	850.75
	17
	14,462.7
	13.50

	Glycyrrhi-zic acid + Phospho-lipides
	Phosphogliv
	solution for injection 2.5 g, No 5
	370.57
	721.50
	14
	10,101.0
	9.42

	Hepadif
	Hepadif
	solution for injection No 5
	362.66
	747.08
	9
	6,723.72
	6.27

	Thyotria-zolinum
	Thyotriazolinum
	solution for injection 2 ml, No10
	55.24
	180.47
	33
	5,955.48
	5.55

	Meglumine sodium succinate
	Reamberin
	solution for infusion 200 ml
	45.14
	270.84
	19
	5,145.96
	4.80
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I. Diet





Table No 5





Rheopolyglucin, Polyglucin, Rheosorbilact, Reamberin, 5% glucose solution, etc.





II. Detoxification therapy





Saline solutions





Glucose solutions





Enterol, Bifiform, Linex, etc.


Enterosgel, Pangrol, Creon





Vitamins В1, В6, С





III. Medicines for the normalization of the gastrointestinal tract





IV. Hepatotropic drugs





Probiotics, enzymes and enterosorbents





V. Vitamins





holy thistle preparations, essential phospholipids, bile acid preparations





Steamed dishes, vegetables, fruits








[image: image1]