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Introduction. Reflection of the real pharmacotherapy of type 2 diabetes mellitus (type 2 DM) is the data on the amount and structure of consumption of oral hypoglycemic agents (OHAs) both in retail and in hospital segments. Analysis of these data allows us to estimate the volume of use of each drug in this group, establish their compliance with national standards, define rationality of OHAs use and, if necessary, review the application of less clinically and cost effective drugs/regimens of DM.

In order to study the real use of OHAs by patients with type 2 DM in Ukraine, the consumption of drugs was analyzed. Based on a detailed analysis, the most commonly used groups of OHAs were determined and compared with use in other countries.

Materials and methods. The objective of the study was the data on consumption of A10V group drugs - hypoglycemic drugs for oral administration, of a market research analytical system “Pharmstandard” and literature data on consumption of OHAs in France, Germany, Estonia and Latvia. Consumption of drugs was assessed using ATC/DDD methodology in terms of DDDS/1000 inhabitants/day (DDDS/1000/d). This indicator gives an idea of the proportion of the population that receives certain drugs. Consumption of OHAs and its comparative analysis were performed according to the 2008 - 2013 data.

Results and discussion. According to the 2013 data, in the pharmaceutical market of Ukraine OHAs are presented by the following groups: A10B A - biguanides; A10B B - sulphonylurea derivatives (S derivatives); A10B D – combination drugs (CDs); A10B G - thiazolidinediones (TDs); A10B H - dipeptidyl peptidase-4 inhibitors (DPP-4); A10B X - other oral hypoglycemic agents (OOHAs).

The total consumption of OHAs in Ukraine in 2013 was 11.13 DDDS/1000/d, which is by 1.92 times more than in 2008. For comparison: in 2011 the total consumption of OHAs in France, Germany, Estonia and Latvia was respectively 54.28; 44.58; 33.25 and 29.87 DDDs/1000/d [11,15].

According to official data, the number of registered patients with type 2 DM in Ukraine in 2013 amounted to 1,279,751 persons, of whom 132,671 used insulin [3]. There are no exact data on the number of patients who use only non-drug treatments, because Ukraine still continues to work with the register of patients with DM. Perhaps such a small number of patients can be explained by the fact that a reality in our country is late diagnosis of the disease and the high performance level of glycosylated hemoglobin (NbA1c) at diagnosing, determining the need for urgent and mandatory drug correction [8]. Given the number of patients with type 2 DM and the consumption data of A10B group in 2013, the proportion of the population receiving OHAs treatment was calculated. The calculations revealed that 44.20% of patients with type 2 DM consumed daily 1 DDD OHA. The data indicate unacceptably low consumption of OHAs. The expected result of inadequate intake as a result of poor glycemic control and the growing decompensation is the rapid disease progression and the development of chronic micro-, macrovascular, neurological complications and significant economic losses for both a patient and the health care system as a whole. It should be noted that it is the cost of treatment of DM chronic complications to account for a larger share of all costs [1].
Ukrainian diabetic population is characterized by high prevalence and early development of chronic complications of DM. Thus, according to DIABETTER study, domestic patients with type 2 DM, diagnosed for the first time, were diagnosed with retinopathy in 18%, nephropathy – in 10%, neuropathy - in 26.31% of the surveyed individuals [5]. According to CREDIT STUDY international study (2010), at the time of enrolment the vast majority (99.3%) of domestic patients in the average disease duration 7.5 ± 5.3 years from the start of treatment and the average level of NbA1c 10.1 ± 2.2% had at least one complication. In particular, peripheral neuropathy was diagnosed in 81.9% of patients included in the study, retinopathy, nephropathy and macrovascular diseases - in 75.8%, 84.4% and 48.0%, respectively [9]. We received comparable data, assessing case histories of type 2 DM patients with disease duration ≤ 7 years in one of regional clinical hospitals in Ukraine. Diabetic polyneuropathy, retinopathy and nephropathy were identified in 97.3%, 72.98% and 18.9% of patients, respectively.

A significant prevalence of complications in Ukrainian diabetic population points to the need for the country’s comprehensive measures for the implementation of educational programs, prevention, timely diagnosis, improving compliance with the treatment, prevention and postponement of serious complications of DM.

Up to date, the possibility of reducing the risk of type 2 DM development in people with potential diabetes and the likelihood of preventing or slowing the development of complications in case of early diagnosis, lifestyle modification and adequate treatment has been proven. The study Diabetes Prevention Program Research Group has shown that in patients at high risk for disease development the modification of lifestyle reduced the risk of developing type 2 DM by 58% (95% DI: 48 - 66), and the use of metformin (Glucophage) at a dose of 850 mg twice daily for 2.8 years – by 31% (95% DI: 17 - 43) compared with placebo [6, 14]. The effectiveness of different programs to prevent or delay the development of diabetes, based on lifestyle modifications, is confirmed by a meta-analysis of 22 studies [13]. The issue of cost-effectiveness of these programs requires additional studies.

According to the 2012 data, in the structure of OHAs consumption a significant proportion (98.95%) of the total amount belongs to 2 groups - S derivatives (73.84%) and biguanides (25%), and only 1.16% relates to TDs, DPP-4, CDs and OOHAs group. Compared to Ukraine according to the 2011 data the proportion of S derivatives in the total amount of consumption in France, Germany, Estonia and Latvia is much smaller and is 33.30; 32.10; 46.50 and 46.66% respectively, and biguanides - bigger (38.50; 48.00; 47.37 and 41.61%, respectively). Moreover, in analyzed countries TDs, DPP-4, CDs and drugs of OOHAs group are used to a greater extent (from 6.13% to 28.2%) than in the Ukrainian market (Fig.1).
The determined difference in the consumption of OHAs in Ukraine compared to other countries is due to various factors. In particular, a small application of TDs, DPP-4, CDs and drugs of OOHAs group is caused primarily by economic factors, much less time of their use in clinical practice compared with biguanides and S derivatives and therefore lower evidence base. The differences in the application of biguanides and S derivatives compared to other countries can be explained by differences in the implementation of preventive measures and approaches to the diagnosis of type 2 DM. In European countries, priority is given to population screening programs for diagnosis of early disorders of carbohydrate metabolism and identification of individuals with potential diabetes. Currently, in Ukraine active (mass) screening measures for detection of early disorders of carbohydrate metabolism are conducted only within individual research programs aimed at creating a national program to prevent DM [4]. There is a widespread late diagnosis of the disease in case of the presence of complications and НbА1с level in the range of 7.6 – 9.0% in a significant number of patients at the time of detection [8]. It is the level of НbА1с to be referred to according to new algorithms of international clinical guidelines in determining and changing tactics of therapy in patients with type 2 DM. It is recommended to use biguanides (metformin) or a combined metformin with other OHAs in the onset of the disease and at the level of НbА1с up to 7.5%, as well as to give priority to S derivatives in case of failure of prior therapy and the level of НbА1с > 7.5% at the next stages of DM control, due to their severe and time tested efficiency and relative economic accessibility [2,7].

Thus, late detection of type 2 DM and appropriate glycemic state of patients (NbA1c levels > 7.5%) probably lead to more intensive use of sulphonylurea group in Ukraine compared with countries considered, where a greater amount of biguanides is consumed. The difference in consumption of biguanides may primarily indicate that in countries, compared with Ukraine, type 2 DM is diagnosed in the early stages, including at the stage of potential diabetes when non-drug methods and treatment with metformin are effective. It also demonstrates the positive impact of the introduction and implementation of educational programs and programs for the prevention and control of the disease in these countries. 
Analysis of the range of the most consumed 2 groups of OHAs in the Ukrainian pharmaceutical market has shown that according to the 2013 data biguanides (metformin) are presented by 11 trade names (TNs). Among TNs the leaders in terms of consumption are siofor, Berlin-Chemie / Menarini Group (Germany), glucophage, Takeda (Japan) and diaformin, Farmak OJSC (Ukraine) by the amount of consumption 1.44; 0.51 and 0.50 DDDS/1000/d, respectively. S derivatives are presented by 4 INN - glibenclamide, gliquidone, gliclazide and glimepiride with the level of consumption in 2013 2.09; 0.61; 3.01 and 2.48 DDDS/1000/d, respectively, and 21 TNs. One more drug by INN – glipizide from S derivatives group was not used in our pharmaceutical market in 2013. When comparing with the 2008 data, the consumption of glimepiride and gliclazide drugs increased by 81.54 and 49.09%, respectively, and the use of glibenclamide and gliquidone drugs decreased by 29.44 and 13.04%.
In comparative perspective in the markets of Estonia and Latvia, according to the 2012 data, among S derivatives glibenclamide drugs are not used, gliquidone and glipizide drugs are consumed in small quantities (from 1.81% to 4.52%). The bulk of consumption (from 40.03% to 55.21% of the total) accounts for gliclazide and glimepiride drugs. In Estonia, the amount of their consumption was 9.33 and 7.07 respectively, and in Latvia - 7.72 and 5.76 DDDS/1000/d. According to OHAs consumption data in Norway in 2012, 91.84% of the total consumption accounts for glimepiride and only 6.33% and 1.84% respectively for glipizide and glibenclamide drugs [12].
The data indicate a slight consumption of S derivatives of II generation - glipizide, gliclazide and glibenclamide, in particular, in compared countries. The drug of III generation - glimepiride, which is significantly different from other members of the class for the pharmacological characteristics, is consumed in the largest amounts. The drug has a better safety profile, mild stimulating effect on b-cells of the pancreas and the ability to reduce insulin resistance of peripheral tissues (pancreatic effect) [10]. Given the above data, the use of a drug, that is S derivative, must be grounded by the Ukrainian diabetic population from both clinical and economic points of view.

Conclusions:

- it was determined that 44.20% patients with type 2 DM according to the 2013 data consumed daily 1 DDD OHA, indicating a discrepancy in consumption of amounts with the registered morbidity; 
- consumption of OHAs in Ukraine in terms of DDDS/1000/d increased by 1.92 times in 2013 compared to 2008, but is low when compared to the consumption in France, Germany, Estonia and Latvia;
- in the structure of consumption of OHAs in Ukraine 98.95% of the total amount belongs to 2 groups - sulphonylurea derivatives (73.84%) and biguanides (25%);

- unlike Ukraine, biguanides are mainly consumed (with a share of 38.50 to 48.00% of the total amount) in European countries, and this shows that type 2 DM is diagnosed at a level of potential diabetes at early stages, that makes it possible to compensate carbohydrate disorders by drug-free methods and biguanides; 

- characteristic for Ukraine late diagnosis of type 2 DM is usually accompanied by more severe glycemic state (NbA1c> 7.5%), the presence of diabetic complications and identifies high intake of sulphonylurea derivatives. This points to the need to develop national programs for the early detection of disorders of carbohydrate metabolism to improve the quality of life of patients, to prevent early chronic complications of type 2 DM and reduce the significant economic costs. 
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Abstract. The paper has analyzed the consumption of oral hypoglycemic agents (OHAs) for the period of 2008 - 2013 in Ukraine. The increase in consumption of OHAs by 1.92 times in 2013 in terms of DDDS/1000/d was established compared to 2008. The proportion of patients with type 2 DM (44.20%), which consumes daily 1 DDD OHA, has been determined and the discrepancy of the amounts of consumption with the registered morbidity has been established. The structure of consumption of OHAs: 98.95% of the total amount belongs to 2 groups - sulphonylurea derivatives (73.84%) and biguanides (25%) and only 1.16% - to other groups of OHAs. The comparative analysis of the amount and structure of consumption in Ukraine with some European countries has been conducted. Consumption of OHAs in terms DDDS/1000/d is higher by 4.88 - 2.68 times in European countries than in Ukraine. According to the structure of consumption in European countries, unlike Ukraine, biguanides are more consumed (with a share of 38.50 to 48.00% of the total amount). The determined difference in consumption indicates diagnosis at stages of potential diabetes and at early stages of the disease development, that makes it possible to compensate carbohydrate disorders by drug-free methods and biguanides. High consumption of sulphonylurea derivatives in Ukraine is due to appropriate glycemic state of Ukrainian diabetic population, late diagnosis, few educational and preventive measures and low compliance of patients. The need for developing national programs for the early detection of disorders of carbohydrate metabolism, early diagnosis to improve the quality of life of patients, prevention of early development of chronic complications of type 2 DM and reduction of the significant economic costs have been determined.
[image: image1.emf]38,50%33,30%

8,80%8,20%

48,00%32,10%

9,50%6,20%

47,37%46,50%

1,65%

41,61%46,66%

7,72%

25,00%73,84%

France 

Germany

Estonia

Latvia

Ukraine

Percentage of DDD/1,000 inhabitants/day

BiguanidesSulfonylureasCombinations

GliptinesGlitazonesIAG (glucosidase)


Figure 1. Structure of OAD in DDDs/1000/ day in France, Germany, Estonia, Latvia in 2011, in Ukraine in 2012
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