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The study of the effectiveness of the combined therapy
of diabetes mellitus based on the pharmacoeconomic
analysis in Ukraine

Diabetes mellitus (DM) is a national health priority in the world and in Ukraine too.

Aim. To substantiate the choice of regimens for combined therapy of type 2 DM (T2DM).

Materials and methods. The research materials were retrospective analysis of 1792 medical histories of the
inpatients with T2DM. These patients were treated in the endocrinology clinics of the Podolsky region of Ukraine. The methods
of frequency analysis; ATC/DDD-methodology; cost-effectiveness analysis were used. The cost of a defined daily dose
(DDD) of drugs was studied in UAH according to the data of the average retail price of drugs in Ukraine as of May 2017.

Results and discussion. The frequency analysis showed that the monotherapy with metformin, glimepiride and
gliclazide was used in 25 % of cases, and combined therapy with metformin + glimepiride, metformin + gliclazide and
metformin + glibenclamide was used in 66 % of cases when treating T2DM. It was found that inpatients with metformin +
glibenclamide regimen were significantly older, with the longer duration of T2DM, with the highest body mass index
and highest levels of fasting plasma glucose (FPG). When comparing inpatients with metformin + gliclazide regimen
and metformin + glimepiride regimen a significant difference between the duration of the disease and the level of FPG
on admission was determined, no other significant differences were found by other parameters analyzed. The ATC/DDD-
methodology showed that metformin + glimepiride regimen had the minimum cost of DDD, and metformin + gliclazide
regimen had the maximum cost of DDD. The cost-effectiveness analysis showed that the costs-efficiency ratio (CER)
for metformin + glibenclamide regimen varies from 560.10 to 2138.49 UAH, for metformin + glimepiride — from 821.07
to 2300.20 UAH, for metformin + gliclazide — from 798.65 to 2128.60 UAH in the context of minimal and maximal prices
of generics.

Conclusions. The frequency analysis showed that the combined therapy of T2DM was used in 66 % of cases. It was
found that patients with metformin + glibenclamide regimen were significantly older, they had a longer duration of
T2DM, the highest BMI and the highest levels of FPG. The regimen of the combined therapy with metformin + gliben-
clamide has the cost-effective advantages compared to other treatment regimens.
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DocnigxeHHs ethekTUBHOCTIi KOMGiIHOBaHOI Tepanii LLyKpoBoro Aiabety B YkpaiHi
Ha OCHOBI (hapMaKoOeKOHOMiIYHOro aHanisy

LlykpoBuii giabet (LIO) 2 TNy € cepino3Hoo MeguyHo Ta colianbHoK npobnemoto.

Merta: HaykoBe 06r'pyHTYBaHHsi BUGOpY cxemM KoMbGiHoBaHoT Tepanii LI 2 Tuny.

Matepianu Ta metoamn. Marepianom ctanu 1792 MeauMyHMX icTopin cTauioHapHuX nauieHTis 3 LI 2 Tuny, aki
nikyBanucs B eHOOKPMHOMOriYHUX KniHikax [Noainbcbkoro perioHy Ykpainu. Metogn gocnigXeHHs: YacTOTHUI aHanis;
ATC/DDD-meToponoris; aHanis Butpatu-edekTBHiCTb. BapTicTb cepeaHboi gobosoi o3 DDD nikapcbkmx 3acobis
pocnigXysanacb y rpuBHAX 3a AaHUMW CepefHboi po3apibHoi LiHK J13 B YkpaiHi cTaHoM Ha TpaBeHb 2017 poky.

Pe3ynbraTy Ta ix 06roBopeHHsi. B peaynsrarti yactoTHoro aHanisy 6yno BCTaHOBMEHO, WO B 25 % BMNaakiB 3acTo-
COByBanacb MoHoTepanis 3 MeThopMiHOM, rMiMenipuaoM Ta rmiknasmgom; kombiHauii meTdopmiH + rmimenipua, meT-
dopmiH + rmiknasug Ta MeTdopMiH + rmibeHknamig 3actocoByBanvch y 66 % Bunagkis. Mpu NOpiBHAHHI NOKa3HWKIB
rpyn XBopux, ki BXuBanu KoMbGiHOBaHy Teparilo, BCTaHOBMEHO, O XBOPI, AKi OTpMMyBanvM MeTdopMiH + rmibeHkna-
Mig, 6ynv JOCTOBIPHO CTapLui 3 HaWBINbLLOK TPMBAriCTIO 3aXBOPIOBAHHS, @ TAKOX 3 HAMBINbLUMM iIHAEKCOM Macu Tina
Ta 3 HaNBINbLUMM PIBHEM [TIHOKO3U NNa3mu HaTLLe Npu NOCTYNNeHHi. [py NOPIBHSAHHI NOKa3HUKIB rpyn XBOpUX, SKi OTpU-
MyBanu MetopmiH + rnimenipna Ta MeTcOopMiH + rmiknasug, BCTaHOBMEHO JOCTOBIPHY BiAMIHHICTb MiX TpUBanicTio
3aXBOPIOBAHHSA Ta PIBHEM [TIOKO3W MI1a3Mu HaTLLE NpY MOCTYNIEHHI, 3a iHLUMMM aHani30BaHMMM MOKa3HKaMu He BUSIBIIEHO
[OCTOBIpHMX BigMiHHOCTel. 3a pesynsratamm ATC/DDD-meTogonorii BCTaHOBMEHO, WO MiHimaneHa BapTicte DDD
byna y cxemu MeTopmiH + rnibeHknamia, MakcumarnbHa — y cxemi MeTcpopMmiH + rmiknasug. Y pesdynesraTti aHanisy Bu-
TpaTn-ePEKTVBHICTb BCTAHOBIEHO, WO KoedilieHT BuTpaTu-edpekTnBHicTe CER aons cxemun metdopmiH + rmibeHknamig,
konueascs Big 560,10 oo 2138,49 rpH, meTdopmiH + rmimenipug — Big 821,07 go 2300,20 rpH, meTdopmiH + rmikna-
3na — Big 798,65 oo 2128,60 rpH B po3pisi MiHiManbHUX Ta MakcuMarbHUX BapTOCTEN FEHEPUKIB.

BucHoBkwW. B pesynsraTti 4acTOTHOrO aHanisy BCTaHOBIIEHO, LLO Ans nikyBaHHA LI 2 Tuny y 66 % Bunagkis 3actocoBy-
Banacb kombiHoBaHa Tepanisi. BctaHOBNEHO, L0 nauieHTu, siKi 3acTOCoBYBanm cxeMy MeTdopMiH+rnibeHknamig 6ynu
3HaYyHO cTapwmnmu, manu 6inbLy Tpmeanicts LI 2 Tuny, HaiBULWMIA iIHOEKC Macy Tina Ta HanBWLLi PiBHI IMIOKO3M Mas-
Mu HaTe. PapMakoeKOHOMIYHY nepeBary cepen KOMBiHOBaHUX cxeM Tepanii Mae cxema MeTdopMiH+rmibeHknamia.

Knroyoei cnosa: uykposuti diabem, ATC/DDD-memodornoaisa; aHanis sumpamu-egheKkmusaHicmas
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UccnepoBaHue 3athheKTMBHOCTN KOMOMHMPOBaAHHOM Tepanuu caxapHoro guabera
B YKpauHe Ha ocHOoBe (papMaKO3KOHOMUYECKOro aHanusa

CaxapHbii gnabet (C[) 2 Tuna sBnsieTcsi CEPbe3HON MEQULMHCKOM U colmnansHom npobnemon.

Lenb: Hay4yHoe obocHoBaHuWe Bbibopa cxem kombrHuposaHHom Tepanuu C 2 Tuna.

MaTtepuanbl u metoabl. Matepuanom ctanu 1792 MeauLMHCKNX NCTOPUI CTauMoHapHbIX naumeHToB ¢ CL, 2 Tmuna,
nony4aBLUUX NeyeHe B SHOOKPUHOMOrMYEeCcKMX KnnHukax Mogonsckoro pernoHa YkpaunHbl. MeTogbl uccneaoBaHus:
yacToTHbIM aHanus; ATC/DDD-metogonorus; aHanua 3atpatbl-addeKkTMBHOCTb. CTOMMOCTb CpeHeNn CyTOYHOM J03bl
DDD nekapctBeHHbIX cpeacTs (J1C) nccnegoanachk B rpyMBHaXxX No AaHHbIM CpeAHen po3HUYHou ueHbl J1C B YkpanHe
no coctosiHmto Ha man 2017 roga.

Pe3ynkTaThbl U X 06cyxaeHue. B pesynsrate 4acTOTHOro aHanm3a 6bino ycTaHoBneHo, 4To B 25 % cny4vaes npu-
MeHsinack MoHoTEpanusi ¢ MET(OPMUHOM, MUMENUPUAOM U IMUKNa3naoM; KOMOUHaLUU METCOPMUH + IMUMeNUpUa,
MEeTOPMUH + rMuKNasng u METOPMUH + rmubeHKNnamMmua NpuMeHsinuck B 66 % criyyaes. Mpu cpaBHeHUM NokasaTe-
new rpynn 60nbHbIX, NPUHUMABLUMX KOMOUHMPOBAHHYO TEpanuio, yCTaHOBIEHO, YTO BornbHbIE, NoNyYaBLUne MeTdop-
MUWH + rmubeHknamug Obinn JOCTOBEPHO CTaplue U ¢ HanborbLuen NPOAOIKUTENBHOCTLIO 3ab0eBaHnsi, C HaMbonb-
UMM MHOEKCOM MaccChl Tena 1 ¢ HanbOomMbLUMM YPOBHEM [TTHOKO3bI NadMbl HATOLLAK Npu nocTynneHun. MNpu cpaBHeHUU
nokasarenew rpynn 60nbHbIX, NONyYaBLMX METOPMUH + rMUMenupua u MeTOPMUH + rMuKnasua, yCTaHOBMEHO A0-
CTOBEPHOE OTNMYMe Mexay ANUTENbHOCTHI0 3a00MeBaHNst U YPOBHEM [TIOKO3bI Ma3Mbl HATOLLAK NPY NOCTYMEHWU,
no ApYyrMM aHanuMaupyembiM MoKa3aTensM He BbISBIEHO OOCTOBEPHbIX pasnuuuii. Mo pesynstatam ATC/DDD-
METOL0MNOrMN YCTAHOBIEHO, YTO MUHMMarnbHas ctoumocTb DDD 6bina y cxeMbl MeETOPMUH + rMubeHKknamuz, mMak-
cuManbHas — y cxeMbl METCPOPMUH + rnuknasug. B pesynbrate aHanmsa 3atpatbl-9EKTUBHOCTbL YCTAaHOBIEHO,
4yTO KO3hpMLUMEHT 3aTpaTbl-achdekTBHOCTE CER anga cxembl meTdopMuH + rmubeHknamug konebancs ot 560,10
[o 2138,49 rpH, meTtdhopmuH + rmumenupug — ot 821,07 go 2300,20 rpH, MeTOopMUH + rmunknasung — ot 798,65 fo
2128,60 rpH B paspese MUHUMarbHbIX 1 MakCUMarbHbIX CTOUMOCTEN FrEHEPUKOB.

BbiBoAbl. B pe3ynkrarte 4acToOTHOroO aHanmaa yctaHoBIeHo, Y4To Ans nevexusi CO 2 tmna B 66 % crnyvyaeB npyMeHsi-
nacb KOMBUHMpOBaHHasi Tepanusl. YCTaHOBMNEHO, YTO NaLUMEeHTbI, KOTOPblE MPUMEHSANN CXEMY MET(OPMUH + rmunbeH-
Knamug, Obinn 3HauUMTENbHO cTapLle, uMeny 6onbLUY NPOAOCIKUTENBLHOCTL Cl 2 TMNa, BbICOKUIA MHOAEKC Macchl Tena
1 BbICOKME YPOBHM TIHOKO3bl MMa3Mbl HaTollak. PapMakosKOHOMUYECKOe NpeanoyvTeHne cpean KOMOMHMPOBAHHbIX
CXeM Tepanuu nMeeT cxema MeTOPMUH + rmrubeHKNnaMmua.

Knroueenie cnoea: caxapHsiti duabem; ATC/DDD-memodornioeusi; aHanu3 3ampambi-agoghekmugHocCmsb

Diabetes mellitus is a national health priority in the
world and in Ukraine too. According of the data of the
International Diabetes Federation (IDF) 415 million adults
have diabetes. By 2040 this will rise to 642 million. There
were more than 2 757.7 million people with DM in Ukraine
in 2017. Approximately, from 87 to 91 % of all people
with DM are estimated to have T2DM. The number of
people with T2DM is growing [3]. Increase in preva-
lence determined the choice of the study object. Mono-
therapy and the combined therapy are used for the treat-
ment of T2DM [2, 3, 4]. T2DM needs effective and eco-
nomically substantiated therapy in the limited financing
of healthcare. The scientific novelty of the research was
in substantiation of the choice of regimens of the com-
bined therapy of T2DM in Ukraine on the basis of the
retrospective analysis of medical histories of patients with
T2DM and the pharmacoeconomic analysis of the regi-
mens used.

The aim of the work was to substantiate the choice
of regimens for combined therapy of T2DM.

Materials and methods

The object of the study was the pharmacotherapy
of T2DM. The study was conducted in 6 stages (Fig.).

The research materials were retrospective analysis
of 1792 medical histories of the inpatients with T2DM.
These patients were treated in the endocrinology clinics
of the Podolsky region of Ukraine. The exclusion cri-
teria for patients with T2DM were insulin therapy; dia-

betic foot of stages II-V; heart failure of stage III; pa-
tients older than 75 and younger than 30 years. Consi-
dering the short period of staying in hospital and the
necessity of selecting the effective pharmacotherapy du-
ring this period the criterion for estimation was the level
of fasting plasma glucose (FPG).

The methods of the frequency analysis, ATC/DDD-
methodology, cost-effectiveness analysis were used. The cost
of a defined daily dose (DDD) of drugs was studied in
UAH at the pharmaceutical market of the Podolsky re-
gion of Ukraine in the context of price for generics ac-
cording to the data of the average retail price of drugs
in Ukraine as of May 2017 published in a weekly jour-
nal “Pharmacy”. To analyze the results of the study the
methods of mathematical statistics were used. Statisti-
cal data processing was performed using the Microsoft
Excel 2007 software. The distribution of data was as-
sessed using the Pearson’s chi-squared test (). For sta-
tistical analysis of the results the parametric methods of
statistics (normal distribution) were used. The Fisher’s
exact test was used to test the hypothesis about the iden-
tity of two variances to one general population (their
equality or inequality). The confidence estimation of dif-
ferences between samples was performed using the Stu-
dent t-test. The quantitative values were presented in the
form of (x £ m) where x — the arithmetic mean, m — the
average error. The comparison was considered at the sig-
nificance level of 0.05.



ISSN 2415-8844 (Online)

VISNIK FARMACII 3 (95) 2018

ISSN 1562-7241 (Print) 51

1. The study of the prevalence of T2DM in Ukraine

<

2. Retrospective analysis of medical histories of the inpatients with T2DM,
identification of the frequency of the pharmacotherapy regimens used

<

3. Determination of the criteria for exclusion of inpatients

<

4. Analysis of patients included in the study by definite parameters: age,
gender, body mass index, fastingplasma glucose before treatment and
after treatment, disease duration, duration of the hospital stay

~

5. ATC/DDD-methodology; cost-effectiveness analysis

The research objectives were as follows:

* the retrospective analysis of medical histories and
treatment sheets of inpatients with T2DM,;

* the frequency analysis of the treatment regimens used;

* determination of criteria for exclusion of inpatients
with T2DM from the study;

* the analysis of the patients included in the study ac-
cording to definite parameters: age, gender, body mass
index (BMI), FPG on admission to hospital, disease
duration, period of staying in hospital;

* the study of treatment regimens by cost-effectiveness
analysis.

The results of this study allowed substantiating the
complex approach to optimization of drug provision for
inpatients with T2DM in Ukraine. The propositions for
improvement of the section “Treatment” of the Unified
Clinical Protocol of the primary and secondary (specia-
lized) medical care to patients with diabetes mellitus on
the basis of evidence-based medicine and formation of
the list of drugs in the section “Endocrinology” of the
State Drugs Formulary were made. In addition, the re-
sults of the studies were introduced in practical activities
of the Vinnytsya regional clinical endocrinology highly
specialized center; the Khmelnytsky regional hospital;
the Ternopil University hospital; the Vinnytsya clinical
hospital 1; the Vinnitsya pharmacy “Be healthy”; the Vin-
nytsya Medical College named after academician D. K. Za-
bolotny; the Lviv National Medical University named af-
ter Danylo Halytsky; the Odessa National Medical Uni-
versity, the Ivano-Frankivsk National Medical University.

Results and discussions

The frequency analysis of 1792 medical histories and
treatment sheets of inpatients with T2DM who were inclu-
ded in this study allowed us to select the most frequently
used drug regimens. These inpatients were treated at the

Fig. The study design

Podolsky region of Ukraine (Vinnytsya Regional Endo-
crinology Clinic, Endocrinological Department of the
Khmelnytsky hospital and Ternopol regional hospital).
The frequency analysis showed that the monotherapy
with metformin, glimepiride and gliclazide was used in
25 % of cases, the combined therapy with metformin +
glimepiride, metformin + gliclazide and metformin +
glibenclamide was used in 66 % of cases in the treat-
ment of T2DM. Other 9% of cases of the therapy of in-
patients with T2DM received various pharmacotherapy
regimens with a frequency that was less than 3 % of each.

Thus, the pharmacoeconomic study included three
most commonly used treatment regimens of T2DM: met-
formin + glimepiride (45 % of cases), metformin + gli-
clazide (15 %) and metformin + glimepiride (6 %). The ana-
lysis of T2DM treatment protocols showed compliance
with the recommended drugs used in practice.

The inpatients were examined by the following pa-
rameters: age, duration of T2DM, BMI, FPG, duration
of the hospital stay. It was found that inpatients with
metformin + glibenclamide regimen were significantly
older, with the longer duration of T2DM, with the highest
BMI and the highest levels of FPG on admission before
treatment. When comparing inpatients with metformin +
gliclazide regimen and metformin + glimepiride regi-
men it was found that the patients who received the com-
bined therapy with metformin + gliclazide had longer
duration of disease, but the patients with metformin +
glimepiride regimen had more FPG on admission be-
fore treatment. No other significant differences in the
parameters analyzed were found (Tab. 1).

DDD of oral hypoglycemic drugs by International
Nonproprietary Name (INN) was studied for ATC/DDD-
methodology [1]. Taking into account the absence of DDD
for combined regimens of pharmacotherapy of T2DM,
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Table 1

Characteristics of inpatients with T2DM using different regimens of the combined therapy

Combined therapy regimens L
Parameters metformin + metformin + The 5|gn|ﬁcance
. o metformin + gliclazide - . of difference
glimepiride glibenclamide
The number of patients 807 259 110
p,,>0.05
Age, years 56.86 + 0.62 5768 +1.16 59.33+1.81 p,;<0.05
p, ;> 0.05
p,, <0.05
Duration of T2DM, years 6.87 £0.34 7.81+0.75 943 +1.35 p,; <0.05
p, <005
p,, < 0.05
BMI, kg/m? 3297 +£047 31.07 £ 0.65 3203+1.18 p,;>0.05
p,,>005
p,_, <0.05
f:ﬁfl‘j[‘” e treatment, 10.71+0.19 10.32 + 0.34 1111+ 057 b, > 005
P, <005
p,,>0.05
f:g c‘)’ljtf’ treatment, 7.15+0.12 6.77 +0.10 7.20 + 0.44 Py, <005
P, ,<0.05
: — p,_, > 0.05
Duration of staying in 10.90+0.13 10.82 +0.22 10.90 + 0.39 P, > 0.05
hospital, days
p, ;> 0.05

the frequent use of them and the need to calculate the
cost of pharmacotherapy we considered separately the
cost of DDD for metformin, and the cost of DDD for
each drug was added in obedience to the treatment re-
gimens (according to the results of the retrospective ana-
lysis). DDD for metformin was 2.000 mg, DDD for gli-
mepiride — 2 mg, DDD for gliclazide — 60 mg, DDD gli-
benclamide — 10 mg. The total number of calculated vari-
ants of generics at the Ukrainian pharmaceutical market for
the regimen with metformin+glimepiride was 207, with
metformin+tgliclazide — 70, metformin+ glibenclamide — 72.
Their DDD cost was significantly different (Tab. 2).

The ATC/DDD-methodology showed that metformin +
glimepiride regimen had the minimum cost of DDD, and
metformin + gliclazide regimen had the maximum cost of.

The cost-effectiveness analysis was carried out for
pharmacoeconomic substantiation of the combined treat-
ment regimens for inpatients with T2DM [6].

The percent of effective patients was taken as the unit of
effectiveness. The effective patients were patients whose
FPG levels after selection and correction of pharmaco-
therapy reached < 7mmol/L (short-term results) [2, 3, 4].

According to the “Unified Clinical Protocols of the pri-
mary and secondary (specialized) medical care to pa-
tients with diabetes” the aim of therapy is the level of
glycosylated hemoglobin (glycated hemoglobin, HbAlc),
which is an integral factor and reflects the long-term out-
come. The target level in adults is considered to be the
level of HbAlc <7 %. The value of HbAlc <7 % corres-
ponds to the FPG level < 7mmol/l [2-4]. Therefore, for es-
timation of the clinical efficacy the FPG level <7 mmol/l
was selected as the short-term clinical outcome corres-
ponding to the short period of the hospital stay and the
necessity of selection of the effective pharmacotherapy
of T2DM. The number of effective patients and effici-
ency in percent for each regimen were identified. The num-
ber of effective patients was determined in the context
of the treatment regimens of T2DM analyzed.

It was found that the clinical efficacy of metformin +
glimepiride combination was 50.3 % (this regimen was
used in 807 inpatients, the number of inpatients with the
FPG level of pharmacotherapy of < 7mmol/L was 406
patients), metformin + gliclazide regimen had the clini-
cal efficacy of 59.1 % (of 259 inpatients there were 153

Table 2

The DDD cost of the combined regimens of pharmacotherapy of T2DM

INN of drugs Minimum cost of DDD (UAH) | Maximum cost of DDD (UAH)
metformin + glimepiride 4.13 11.57
metformin + gliclazide 472 12.58
metformin + glibenclamide 2.75 10.50
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effective patients), and the clinical efficacy of metformin +
glibenclamide regimen was 49.1 % (of 110 inpatients
there were 54 effective patients).

The costs-efficiency ratios (CER) in the context of
minimal and maximal prices of generics were calculated
by the formula [5]:

CER = DC/Ef,

where: DC — is the direct cost of pharmacotherapy; Ef —
is the indicator of the treatment efficiency.

The cost-effectiveness analysis showed that the cost
of CER for metformin + glibenclamide regimen ranged
from 560.10 to 2138.49 UAH, for metformin + glime-
piride — from 821.07 to 2300.20 UAH, for metformin +
gliclazide — from 798.65 to 2128.60 UAH, in the con-
text of minimal and maximal prices of generics.

The results obtained indicate the cost-effective ad-
vantages of the regimen for combined therapy with met-
formin + glibenclamide.

Unfortunately, we cannot compare our results with
those in Ukraine because of their absence.

Most of the world scientists perform the cost effec-
tiveness analysis of pharmacotherapy of T2DM taking
into account the quality of life. There is no information
concerning the cost effectiveness analysis where the cri-
terion of effectiveness is the level of glucose in the avai-
lable literature.

CONCLUSIONS

1. The frequency analysis showed that the combined
therapy of T2DM was used in 66 % of cases.

2. It was found that patients with metformin + gliben-
clamide regimen were significantly older, they had a lon-
ger duration of T2DM, the highest BMI and the highest
levels of FPG.

3. The regimen of the combined therapy with met-
formin + glibenclamide has the cost-effective advanta-
ges compared to other treatment regimens.
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