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PHARMACOECONOMIC ANALYSIS BY COST-EFFECTIVENESS METHOD FOR THREATENED ABORTION TREATMENT 

STATEMENT OF THE PROBLEM
The threat of abortion remains one of the most important problems in obstetrics and gynecology. Despite numerous studies of the etiology, pathogenesis, diagnosis, and treatment of miscarriage, the frequency of this pathology in Ukraine remains high and varies from 10 to 20-25 % of the total number of pregnancies [1]. According to WHO experts, 15 % of pregnancies are terminated by spontaneous abortions [2, 3]. In Ukraine, annually 36-40 thousand women do not carry a pregnancy to the terms of physiological birth that affects the birth of infants with a respiratory distress syndrome, a hypoxic impairment of the central nervous system and other complications [4, 5]. Pathology of miscarriage is a pluricausal symptom complex, in the development and implementation of which the most important systems of the mother’s and fetus’s bodies participate. The leading factor in the development of miscarriage is deficiency of progesterone, which is called the hormone of pregnancy. In Ukraine, for the treatment of threatened abortion, the gestagenic preparations that are progesterone hormone analogues: hydroxyprogesterone and dydrogesterone are used. The main indication for their use is to prevent a threatened miscarriage (abortion). Pharmacotherapy conducted in due time allows maintaining the pregnancy and bring it up to 95 % of births to women [3, 4, 6]. 
ANALYSIS OF RECENT STUDIES AND PUBLICATIONS

According to recent studies, one of the leading factors in the development of miscarriage is deficiency of progesterone, called the hormone of pregnancy. Progesterone is synthesized in the luteal phase of the cycle by corpora lutea and intended for ensuring the beginning of pregnancy and its full course [6, 9].
According to the clinical protocol “Obstetric care for miscarriage treatment” [5], for pharmacotherapy the following groups of drugs (D) are used:
· sedatives (extract or tincture of motherwort or valerian);

· D with a tocolytic action: myotropic antispasmodics, β2- adrenoceptor agonist, calcium antagonists, magnesium preparations, organic nitrates, imidazoline receptor agonists, NSAIDs;

· hormonal D (progestogens);

· vitamins (tocopherol, Magne В6, folic acid, multivitamins for pregnant women).

Treatment of miscarriage should be comprehensive and include the following stages: physical and sexual rest, psychotherapy, sedatives, antispasmodic therapy, vitamin therapy, hormone therapy caused by pathogenesis, depending on the cause of the threatened abortion, hormonal parameters and duration of gestation [8, 9].

Data from clinical and experimental studies show that administration of hormones in order to maintain the pregnancy is feasible and effective. Doses of drugs are selected individually under the control of clinical and laboratory parameters.

One of the hormonal preparations that are more frequently used in the case of threatened abortion – dydrogesterone («Duphaston» trade name). Dydrogesterone refers to isomers of progesterone, which has a high affinity for progesterone receptors and similar to endogenous progesterone for pharmacological action. Its advantages include the possibility of oral administration, high bioavailability and the ability to achieve maximum concentration in the blood after 0.5 h and maintain stable concentration of the active substance within 14-17 hours. Due to these pharmacological characteristics dydrogesterone quickly gets into the myometrium, decreases the uterine tone, rapidly eliminates symptoms of threatened abortion and provides their reliable control [12]. In addition, dydrogesterone has a selective progestogen effect, has no estrogenic, androgenic, anabolic, glucocorticoid activity and has a good safety profile in relation to the mother and fetus [6, 8, 11]. In addition to the progestogen effect the dydrogesterone shows immunomodulatory effect on the mother-fetus system similar to endogenous progesterone. The use of dydrogesterone reduces abortive effect due to decreased synthesis of prostaglandins by inhibiting the release of arachidonic acid. Dydrogesterone increases levels of PIBF (progesterone induced blocking factor), reduces the level of proinflammatory cytokines and provides a more favorable course of pregnancy [10, 11]. It should be noted that of all progestogens only for dydrogesterone the beneficial effect on immunological relationship between maternal and embryo during the early stages of gestation was proven, the drug does not inhibit the synthesis of endogenous progesterone by a corpus luteum and placenta and promotes the formation of the placenta, which is fully functional [11].
Efficiency of dydrogesterone for threatened abortion treatment is proved in a lot of domestic and foreign clinical trials. Pathogenetic substantiation of application of dydrogesterone as hormonal pregnancy protector and immune protector points to the need for the drug application not only as a therapeutic, but also as a prophylactic measure.

In clinical practice, oil solution of progesterone is also widely used – hydroxyprogesterone («Oxyprogesteroni caproas» trade name), which is a synthetic analogue of the hormone of the corpus luteum (progesterone) and by biological properties similar to progesterone, but more stable in the body and has a prolonged effect. Like all sex steroid hormones, progesterone is water-insoluble, that is why the therapeutic drug is 1 % oil solution for intramuscular injection, which creates some inconvenience in the necessity of its long-term administration.
SINGLING OUT PARTS OF THE COMMON PROBLEM NOT RESOLVED EARLIER
In 64-89 % of cases in women with recurrent miscarriage a deficiency of endogenous progesterone and reduced production of progesterone-induced blocking factor occur, and, consequently, the activity of T-helpers of the Ist type, causing activation of anti-inflammatory cytokines and rejection of the fetus prevails. Also, quite often there are injuries of progesterone receptors [9]. In this case, the treatment of threatened miscarriage should be addressed to ensure a sufficient level of endogenous progesterone – one of the main hormones that inhibits the fetal rejection reaction mediated by T lymphocytes.

Despite numerous scientific research on treatment and prevention of threatened abortion in the early stages, as well as on great attention of both researchers and practitioners, not all questions on this issue are now resolved, pharmacoeconomic studies on this disease being conducted are not enough. At present, publications on pharmacoeconomic evaluation of progesterone preparations in Ukraine are not found in the available literature.
FORMULATION OF OBJECTIVES ARTICLES

The purpose of this paper is to justify the selection of the optimal regimens of pharmacotherapy for threatened abortion based on pharmacoeconomic analysis by the cost-effectiveness method.
BASIC DATA FOR STUDY
Due to frequent administration of progesterone preparation Duphaston for the miscarriage treatment [1, 5, 6, 7, 8, 9, 10], information retrieval of evidence of this drug in biomedical databases Medline, Embase, Cochrane Collaboration, in the references of original reviews and articles, abstracts and reports of the results of clinical trials was held, the data provided by the manufacturers of drugs and official documents of the Ministry of Health were analyzed. 10 information sources of clinical studies conducted for Duphaston drug under INN “dydrogesterone” were found, including 3 Russian studies, 2 Ukrainian studies and 5 studies conducted abroad:

1) Белоусов Ю.Б., Карпов О.И., Айламазян Е.К. Клинико-экономическая оценка Дюфастона при угрожающем выкидыше // Медицинская панорама. – № 8, сентябрь, 2004. – Електронний ресурс в режимі доступу:   
2) Серова О.Ф. Опыт применения Дюфастона для женщин с угрожающим прерыванием беременности в I триместре // Вестник Российской ассоциации акушерства и гинекологии, 2000. 
3) Сидельникова В.М. Применение дидрогестерона для лечения угрозы прерывания I триместра беременности // Consilium medicum. Гинекология. – №6. – Т. 10. – 2008. 
4) Маркін Л.Б., Шахова О.В. Застосування Дуфастону при звичному невиношуванні вагітності // Медицинские аспекты здоровья женщины. – 2007. – №3. 

5) Писарева С.П. Дифференцированный подход к применению препаратов гестагенного действия при невынашивании беременности // Здоровье женщины от 25 мая 2012. 
We stopped our attention on the results of a clinical study of Russian researchers in the threatened abortion treatment. The objects of study were treatment regimens for drugs with active ingredient progesterone: Oxyprogesteroni caproas (Farmak, Ukraine) and Duphaston (Abbott Lab., Netherlands) according to a randomized comparative study [1]. For pharmacoeconomic research the cost-effectiveness method, which involves a comparison of both cost and effectiveness of alternative medical technologies (the same natural or physical units) and reveals which alternatives from the compared ones contributes to an effect at lower costs, was used.

Treatment with Duphaston drug was performed within 8 weeks before the end of the formation of the placenta, i.e. up to 16 weeks of pregnancy that is during 56 days. Duphaston drug was administered at average of 20 mg per day, which corresponds to 2 tablets a day. Oxyprogesteroni caproas drug was used from 14 to 20 weeks of gestation, i.e. within 6 weeks, by 2 ampoules of 12.5 % solution daily by intramuscular injection.

Design of a randomized clinical trial and an average retail price of drugs are listed in Table 1.

Given the same design in both study groups, the calculation of CER (the unit efficiency cost) was performed taking into account only the direct costs of drug therapy of the threatened abortion. To calculate the cost of pharmacotherapy of the threatened abortion treatment average retail prices for drugs, obtained according to the weekly “Pharmacy” in October 2013, were used.
Table  1

Design of clinical study with traditional schemes of women with 
threatened abortion
	Study design
	«Duphaston», 
tablets of 20 mg, №20
 (Abbott Lab., 

Netherlands)
	«Oxyprogesteroni caproas», injection 12.5% ​​1 ml №5
(Farmak, Ukraine)

	Number of women with threatened abortion 
	55
	54

	Length of treatment 
	8 weeks (56 days)
	6 weeks (42 days)

	Average retail price of 1 drug packaging 
	12.97 $
	3.24 $

	Daily dose of the drug 
	2 tabl. (20 mg)
	2 amp. (2 ml)

	Abortion, % 
	3.7%
	11.4%

	Number of pregnancies continued after treatment 
	96,3%
	88.6%


Calculating the cost of treating one patient who took «Duphaston»:
1) the cost of 1 tablet: 105.34 UAH. / 20 тable. = 5.27 UAH.
2) the cost of daily dose: 5.27 x 2 table . = 10.54 UAH.
3) the total cost of treatment: 10.54 x 56 days = 590.24 UAH.
CALCULATION CER1 = 590.24/0.963 = 612.92 UAH.
Calculating the cost of treating one patient who received «Oxyprogesteroni caproas»:
1) the cost of 1 mg : 26,28 USD. / 5 amp. = 5.26 UAH.
2 ) the cost of daily dose : 5.26 x 2 amp. = 10.52 UAH.
3) the cost of the drug for treatment : 10.52 x 42 days = 441.84 UAH.
4 ) the cost of syringes for drug use : 1.0 usd x 42 days x 2 years = 84 UAH.
5 ) the cost of medical alcohol ( ethanol ): 1 package, 250 ml = 9.2 UAH
6 ) the total cost of treatment : 441.84 + 84 + 9.2 = 535.04 UAH.
CALCULATION CER2 = 535.04/0.886 = 630.88 UAH.

The cost-effectiveness analysis showed that the use of dydrogesterone («Дуфастон») is more cost-effective for the course of treatment of 1 patient with the threatened abortion. The results of pharmacoeconomic analysis will allow to optimize the costs of treating disease by the government, insurance companies and patients.

FINDINGS FROM THIS STUDY AND PROSPECTS FOR
FURTHER RESEARCH IN THIS AREA
According to the cost-effectiveness method, the pharmacotherapy of pregnant women with threatened abortion with Duphaston drug in comparison with Oxyprogesteroni caproas drug is more effective at a lower cost per a maintained pregnancy. 

Thus, Duphaston drug can be considered more cost-effective in the threatened abortion treatment. However, in the case of an increase in the average cost of the drug package, these results may change as the difference between the indicators of the unit efficiency cost (CER1 and CER2) is low (17.96 UAH). To confirm the stability of the results of pharmacoeconomic studies to fluctuations in the cost of drug packaging it is necessary to carry out additional calculations using sensitivity analysis, which will be the next step in this study.
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