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There were compared the two schemes of diagnostic relapse/ metastases of thyroid cancer after treatment. Routine diagnostic scheme consists of three stages: neck ultrasound, computed tomography of the chest (if the negative result of ultrasound), scintigraphy with 131I (if the negative result of CT). An alternative scheme consists of four stages: neck ultrasound, scintigraphy radiopharmaceutical 99mTc- (V) DMSA, chest CT, scintigraphy with 131I. The cost-effectiveness analysis and a decision-tree model was used to compare two scemes. The criterion of efficiency of diagnostic test of relapse was the number of patients with true-positive result. Assumptions of the model: if one method gave a positive result should not do another method. If one method gave a negative result should do another method to exclude false-negative results. First is a cheaper method of diagnosis, then more expensive. Sources of data for modeling - the results of clinical examination of 190 patients with thyroid cancer in the S. P. Grigoriev Institute of Medical Radiology of the Academy of Medical Sciences of Ukraine in 2012-2014. Take into account the costs of diagnostic procedures, the cost of equipment depreciation, for labor remuneration physician-researcher. The results of the study. Total costs for the diagnosis of relapse in 100 patients with routine diagnostic scheme is 94849.5 UAH,  coefficient  CER - 977,8 UAH. The total costs of using alternative diagnostic schemes is 77743.5 UAH, coefficient CER 793,3 UAH. (18% less). Cost reduction is achieved by the use of the majority of patients a cheaper method 99mTc- (V) DMSA instead 131І. Alternative diagnostic scheme of relapse of thyroid cancer with 99mTc- (V) DMSA allows more efficient spending financial resources
Currently in Ukraine and throughout the world there is the trend to increased costs in the health care system by limiting the opportunities of the government funding [4]. It is associated with the creation of new drugs, the advent of new technologies for the treatment of disease and new, highly effective, but at the same time expensive methods of diagnostic [2,7]. The most pressing question is the cost of the diagnosis in oncology, where the verification of the diagnosis and the detection of the relapse/metastatic of disease in the future in the lot of the patients require to use of several different diagnostic methods [14,15].
Differentiated thyroid cancer (DTC) belongs to the malignant tumors which are characterized by an early metastasis. Outlook of the effectiveness of treatment and survival of patients with DTC depends on early detection of recurrence and metastasis of tumor process. One of the highly sensitive tests that are used for monitoring for patients who received treatment with regard to DTC, is to determine the level of tireoglobulin(TG). Even a slight increase in the level of TG requires radiation research methods for timely detection of recurrences/metastasis DTC.
Routine method of diagnosis of DTC is scintigraphy with radioiodine. The sensitivity of the method of reaching 40-90% while the specificity is 90-100% [12]. According to the literature, 15-50% of patients with increased levels of TG can have negative results of diagnostic 131I scintigraphy. After the application of therapeutic activities this radiopharmaceutical drug (RPhD), the sensitivity of the research increases to 70-100%. Disadvantages of 131I scintidraphy is the necessity of usingTC and relapse [15,16]. In addition to 131I there are other DTC for radionuclide diagnostic DTC- 201Tl-chloride, 99mТс-МІВІ, 99mTc- (V) DMSA [11]. According to the literature, informative 201Tl-chloride the highest for detection of local recurrence formDTC, but this RPhD has a high cost. The investigations conducted at the Institute of medical radiology named. S. p. Grigoriev of AMS of Ukraine (Kharkiv), showed that scintidgaphy with 99mTc-(V) with DMSA has high specificity and sensitivity for the diagnosis of jodonegativnih forms of DTC(sensitivity-88%, specificity-67%) [3]. Among the RPhD99mTc - (V) DMSA is rhe cheapest. The advantages of the method are also belongs to conduct research in outpatient conditions. So the scintìgrafìû of 99mTc-(V) with DMSA can be considered as an alternative to 131I in post treatment monitoring DTC for timely detection of locally hosted and remote metastatic or recurrent DTC. Depending on the localization of metastasis DTC for their detection computed tomography (CT) of the chest cavity and ultrasound (ULTRASOUND) neck may be also used[1].

Research objective  comparative clinical and economic evaluation of various schemes for the diagnosis of recurrent/metastatic disease in patients treated over cancer of the thyroid gland.
Materials and methods. Comparison of two schemes of detection of relapse/metastases in patients with elevated levels of TG above 2ng̸ml, after treatment for thyroid cancer.
The first scheme (routine) provides the consistent holding patients ULTRASOUND-neck, CT of the chest cavity (with a negative result of ULTRASOUND), scintigraphy with 131I (with a negative result of CT). The second (new alternate) schema includes the consistent conduct of ULTRASOUND-neck, scintigraphy of 99mTc-(V) the DMSA (with a negative result of ULTRASOUND), a CT of the chest cavity (with a negative result scintìgrafìï of 99mTc-(V) with DMSA), scintìgrafìû with 131I (with a negative result of CT).
Clinical and economic analysis carried out by the "cost-effictiveness" using simulation by constructing a decision tree. "Cost-efficiency" (cost-effectiveness analysis, SEA)-a method of clinical and economic analysis, which allows you to simultaneously estimate, as the cost of alternative methods of treatment (diagnosis) and their efficiency by calculating the coefficient of efficiency expenses (cost-effectiveness ratio, CER) [5,13]. It shows the cost of achieving the unit efficiency. Among several alternative medical technologies (methods of treatment or diagnosis) most economically expedient is the method with the lowest CER [6]. In this research a diagnostic criterion of efficiency that patients with elevated TG levels in which each of the diagnostic schemes allow to detect relapses/metastasis DTC. «Tree of decisions» is the method of mathematical modeling in clinical situations where the process of treatment (diagnosis) disease is conventionally broken into separate stages. Taking into account all the possible variants of development of events is determined by the overall cost and outcome of diagnosis. Then the calculated coefficient CER [8,9,10]. 
The structure of the model. When building the model decision tree took the following assumption. Upon receipt of a positive outcome, one of the methods of diagnostics of relapse/metastatic DTC another method is not performed. When obtaining a negative result when using one of the diagnostic methods to exclude false-negative results used the following method of diagnosis. The sequence of the various diagnostic methods determined by their value. Originally used cheaper method for diagnosis of recurrence/of metastatic, then the more expensive.
Data source for mathematical modeling of clinical results. 

When building the model decision tree used the results of the clinical study, conducted in the Institute of medical radiology named after the DOUBS. S. P. Grigoriev of AMS of Ukraine in the period 2012-2014. The study included 190 patients with DTC after treatment. Among them was a group of 46 patients with TG levels rise was revealed, and then the tool inspection (on the first or second diagram) diagnosed the true relapse DTC.
The data source for modelling the costs of treatment.
When carrying out clinical and economic calculations they were taken into account the costs for each diagnostic procedure that included the cost of the consumables required for the conduct of examinations, the depreciation of equipment and salaries of physician-researcher. The cost of consumables was defined as wholesale (excluding retail allowance) price distributor BADM according to Weekly a pharmacy at 01.09. 2014, the  cost of the RFP according to purchase prices UGPP "Isotope" The cost of diagnostic procedures was defined as the lowest price of the relevant medical services in the price-list of paid clinics in different regions of Ukraine. When calculating the cost scintigraphy of 131I was counted that this procedure was carried out only in a hospital after applying RPhD 131I in therapeutic doses. The labor cost of physician-researcher is intended according to the data of State Statistics Committee of Ukraine on average salaries of medical workers and half of 2014.
The results of the study.
Simulation results are presented in graphical form allow you to accurately determine the number of patients with a specific result of the end of the period of observation that is modeled. According to the developed model projected results for diagnosis of recurrence in patients with DTC at the first diagnostic algorithm (without the application of the method of 99mTc-(V) with DMSA) are presented in Figure 1. According to these results, the total cost of diagnosis of recurrence in 100 patients with increased levels of TG was 94849,5 UAH, and indicator of CER (cost of a true positive result diagnosis of recurrence in one patient)-977,8UAH.
Projected results of diagnosis of recurrence in patients with DTC with the second versions of the diagnostic algorithm-with the inclusion of 99mTc-(V) with DMSA  are presented in Figure 2. Calculations carried out for this diagnostic algorithm showed that total cost of diagnosis of recurrence in 100 patients with increased levels of TG was 77743,5 UAH, and indicator of CER (cost of a true positive result diagnosis of recurrence in one patient) -793,3 UAH on 174,5 UAH (18%) smaller than the first diagnostic algorithm. The survey of 100 patients the savings will be total 17106,5 UAH. (table 1).
Performance diagnostics when using both schemes is the same and is 98%. Despite the fact that the first diagnostic scheme involves the holding of a maximum of three diagnostic stages and accordingly, no more than three diagnostic methods for one patient, and the second-the new alternative scheme you may require holding the four diagnostic steps in one patient, the second scheme is economically more beneficial. Reduction in the diagnosis of recurrent/metastatic DTC with the second scheme is explained by the fact that most of the patients used quite sensitive and significantly cheaper method scintigraphy of 99mTc-(V) with DMSA, and in the second diagram  considerably more expensive methods-CT and scintigraphy with 131I. 
CONCLUSIONS:
1. Scintigraphy with RPhD 99mTc-(V) with DMSA has high specificity and sensitivity for the diagnosis of jodonegative forms of DTC.
2. Introduction of the research on RPhD 99mTc-(V) with DMSA in the diagnostic algorithm for detection of recurrent/metastatic disease in patients with DRŜZ allows you to more efficiently spend monetary resources to diagnose relapses in this category of patients, generally reduce the complex instrumental diagnosis on 18%.
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Figure 1. Algorithm diagnosis of recurrence in patients with thyroid cancer after the treatment with Tg levels above 2.0 ng / ml (first scheme)
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Figure 2. Algorithm diagnosis of recurrence in patients with thyroid cancer after the treatment with Tg levels above 2.0 ng / ml (the second scheme)
Table 1.

The cost of diagnosis of recurrence / metastasis diffuse thyroid cancer

using different diagnostic schemes
	Method of diagnosis
	The cost method (UAH)
	Number of patients studied

	
	
	Scheme 1
	Scheme 2

	Ultrasound of neck
	44
	100
	100

	Ultrasound + aspiration biopsy
	350
	34
	34

	Stsyntihrafiya 99mTc-(V)DMSA
	170
	0
	42

	СТ thoracic organs (including the cost of contrast)
	1000
	42
	29

	Stsyntihrafiya of I131 (including the cost of hospital stay)
	2811
	13
	9

	The total cost of the survey of 100 patients under the scheme (UAH)
	
	94849,5
	77743,5

	CER (cost true positive diagnosis of one patient)
	
	967,8
	793,3
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