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Hpertension is one of the major medical and social problems in our country and around the world due to its significant
prevalence and serious consequences, and this fact has determined the object and the aim of our study. The aim of the
study was to determine affordability of the first line antihypertensive drugs recommended by the Unified Clinical Protocol
of Medical Care to Patients with Hypertension (UCPMC) and presented at the pharmaceutical market of Ukraine in 2013-
2014 for the Ukrainian patients. Two indicators were used to characterize the level of affordability of antihypertensive
drugs: Ca.s and A. Ca.s determines the percentage of the average wage to be paid by the patient for the price of 1 package
of a drug, and the greater value it has, the less affordable is the drug. The affordability ratio A shows the relationship be-
tween the growth of the living wage based on the index of growth of the drug price and the increase in the minimum wage.
The study has revealed that the first line antihypertensive drugs (TNs) on the basis of 36 INNs and 35 fixed combinations
were presented at the Ukrainian pharmaceutical market in 2013 and 2014. In 2014 the increase in the value of Ca.s for all
INNs and all combinations was observed. It indicates the tendency towards decrease in affordability of drugs. However,
by the absolute value most of Ca.s values are still in the range of highly affordable drugs, and it is provided by the pres-
ence of a great number of generic drugs at the market. The dynamics of A values has also confirmed the tendency towards
decrease in affordability of antihypertensive drugs and their combinations. For example, 9 INNs and 5 combinations had
A <1in2013, and 32 INNs and 28 combinations - in 2014. This tendency of decrease in affordability of drugs necessitates
introduction of socioeconomic measures to support the impoverished population of Ukraine; these measures may include

reimbursement of expenditures on antihypertensive therapy at the expense of the state.

ardiovascular disease ranks

firstamong causes of death,
disability and inability to work of
the population. Hypertension (HTN)
is the most common chronic di-
sease that leads to development
of a variety of vascular and car-
diac complications [2].

In Ukraine, the prevalence of
HTN among circulatory diseases
is 46.8%, and almost half of the
patients have cardiovascular di-
seases (CVD). Among the costs for
the treatment of CVD the costs as-
sociated with the in-patient treat-
ment of patients (60%) prevail [4].

Hypertension is one of the
major medical and social prob-
lems in our country and around
the world due to its significant pre-
valence and serious consequences.
According to the WHO experts in
the future mortality from hyper-
tension will increase, firstly, due
to aging of the population, and
secondly, - to increasing preva-
lence of such risk factors as obe-
sity, physical inactivity, diabetes,

smoking, psycho-emotional stress,
etc., in the population of many
countries [3].

Hypertension is a disease of
the cardiovascular system that de-
velops due to the dysfunction of
vasoregulative centers, followed
by disturbances in the system of
neurohumoral and renal mecha-
nisms, and is characterized by in-
creased blood pressure, seconda-
ry functional and organic changes
in target organs [5].

The most relevant groups of
drugs to treat hypertension inclu-
de the following first-line drugs:
angiotensin-converting-enzyme
inhibitors (ACE inhibitors), cal-
cium antagonists (CA), beta-blo-
ckers (B-blockers), angiotensin 11
receptor blockers (ARBs) and di-
uretics [7].

It is quite logical for each per-
son to obtain the maximum the-
rapeutic effect at minimum cost.
But the high incidence rate, fre-
quency of complications, disabi-
lity and administration of drugs
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throughout later life indicate sig-
nificant economic costs for pati-
ents. Taking all this into account
itis relevant today to conduct the
pharmacoeconomic evaluation of
the treatment of hypertension and
substantiate expediency for selec-
ting a drug to optimize costs [8].

The aim of the study is to de-
termine affordability of the first
line antihypertensive drugs recom-
mended by the Unified Clinical Pro-
tocol of Medical Care to Patients
with Hypertension (UCPMC) in
Ukraine in 2013-2014 for the
UKkrainian patients.

Materials and Methods

Data on hypotensive drugs were
taken from Morion research and
retrieval system “Likarski zasoby”
[4] for 2013-2014. Drugs for the
analysis were selected on the ba-
sis of antihypertensive drugs in-
cluded in the Unified Clinical Pro-
tocol of Medical Care to Patients
with Hypertension for 2012 and
recommended for the treatment
of hypertension. They are presen-
ted in Table 1 [7].

To determine affordability of
antihypertensive drugs, the coef-
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Table 1

Drugs for treating hypertension recommended by the unified clinical protocol

The I-st line antihypertensive drugs

PhT group

INN

ACE inhibitors

Enalapril, Captopril, Quinapril, Lisinopril, Moexipril, Perindopril, Ramipril,
Spirapril, Fosinopril

Angiotensin Il receptor blockers

Candesartan, Losartan, Olmesartan, Irbesartan, Eprosartan, Telmisartan,
Valsartan

Long-lasting calcium antagonists

Amlodipine, Lacidipine, Lercanidipine, Nifedipine, Felodipine, Diltiazem,
Verapamil

[-Blockers

Atenolol, Betaxolol, Bisoprolol, Metoprolol, Nebivolol

Diuretics

Hydrochlorothiazide, Indapamide, Furosemide, Torasemide, Acetazolamide,
Spironolactone and Eplerenone

ficient of the solvency adequacy
(Ca.s) and the affordability ratio
(A) [3] were calculated by the for-
mula [ and II, respectively:

Cas=P/W,, x100%, (I)

where: P - is the weighted average
price of 1 package of a drug for a
certain period (a year);

W,,, - is the average wage for a
certain period (a year) [6].

Ca.s determines the percent-
age of the average wage to be
paid by the patient for the price
of 1 package of a drug. The lower
the value of Ca.s is, the more af-
fordable the antihypertensive drug
is for the patient. Drugs with Ca.s
of more than 15% are of low af-
fordability, from 5% to 15% - of
average affordability and less than
5% - highly affordable.

A = Ix x Zmin/ (Is X Vk)' (H)

where: Z . - is the minimum wage
in the country;

V, - is the living wage;

I, - is the index of the minimum
wage change (I, =72,/ 7Z,,,Z,-is
the wage within the year under
study, Z, , - is the minimum wage
for the preceding year);

I, is the consolidated index of the
drug price for the same period
(I,=C,/C,, C, —is the average
price within the year under stu-
dy, C,, - is the average drug price
for the preceding year).

The A ratio shows the relation-
ship between the indexed mini-
mum wage and the product bet-
ween the living wage and the con-

solidated index of the drug price.
The affordability ratio is equal to
one and is more satisfactory to
provide availability of the drug to
the public (A = 1); it means that
the minimum wage increases in
proportion to the increase in the
drug price, or even faster.

Results and Discussion

According to the analysis con-
ducted 36 INNs and 35 combina-
tions of the first line antihyper-
tensive drugs recommended by
the Unified Protocol for treating
HTN were presented at the Ukrai-
nian pharmaceutical marketin 2013
and 2014. Availability of drugs in-
creased in 2014. According to the
coefficients of the solvency ade-
quacy calculated (Tab. 2) the cost
of 1 package of drugs studied for
the Ukrainian patient was from

14.0

0.19% (Furosemide) to 10.4%
(Eplerenone) in 2013, and from
0.26% (Atenolol) to 12.9% (Eple-
renone) of the average monthly
wage - in 2014.

Eprosartan, Telmisartan, Eple-
renone and 5 combination drugs
were of average affordability for
patients with HTN in 2013, and
Olmesartan, Eprosartan, Eplereno-
ne and 5 combination drugs (Fig.) -
in 2014. The following antihyper-
tensive drugs were the most affor-
dable both in 2013 and in 2014
for the Ukrainian patients:

e Furosemide-Ca.s0.19% (2013)

and 0.51% (2014);

e Atenolol - Ca.s 0.21% (2013)

and 0.26% (2014);

e Propranolol - Ca.s 0.35% (2013)

and 0.47% (2014);

e Enalapril - Ca.s 0.52% (2013)

and 0.49% (2014).
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Fig. The least affordable antihypertensive drugs for patients in 2013-2014 by Ca.s
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Table 2
Coefficients of the solvency adequacy and affordability ratios
Cas
No. INN Ain2012/2013 | Ain2012/2013
2013 2014
1 2 3 4 5 6
1 | Hydrochlorothiazide 0.6 0.76 0.98 0.81
2 |Indapamide 1.16 1.63 1.03 0.73
3 | Furosemide 0.19 0.51 0.95 0.37
4 | Torasemide 43 4.67 1.04 0.95
5 |Spironolactone 1.38 2.14 0.97 0.66
6 |Eplerenone 104 12.9 0.99 0.83
7 | Amiloride + Hydrochlorothiazide 1.5 1.8 1.09 0.86
8 |Hydrochlorothiazide + Triamterene 1.64 2.15 0.83 0.79
9 |Propranolol 0.35 0.47 0.94 0.76
10 | Metoprolol 1.2 1.3 1.25 0.99
11 |Atenolol 0.21 0.26 1.21 0.83
12 | Betaxolol 2.28 2.74 1.07 0.86
13 |Bisoprolol 1.0 1.26 1.23 0.82
14 | Nebivolol 1.91 2.0 1.29 0.98
15 |Carvedilol 1.61 2.12 1.02 0.78
16 |Bisoprolol + Hydrochlorothiazide 1,50 2.01 0.88 0.77
17 | Atenolol + Chlorthalidone 0.52 0.92 0.98 0.58
18 | Felodipine + Metoprolol 3.61 4,03 0 0.92
19 | Amlodipine + Atenolol 1.67 2.26 0.74 0.76
20 |Atenolol + Nifedipine + Chlorthalidone 1.37 1.61 1.0 0.88
21 |Bisoprolol + Amlodipine 246 3.53 1.15 0.72
22 |Amlodipine 1.52 1.66 0.92 0.95
23 |Felodipine 243 3.04 1.04 0.82
24 | Nifedipine 1.23 1.18 1.86 1.08
25 |Lacidipine 239 2.69 1.11 0.91
26 |Lercanidipine 2.97 4.32 1.25 0.71
27 | Verapamil 1.32 1.58 1.033 0.87
28 |Diltiazem 1.03 1.84 1.04 0.58
29 |Amlodipine + Hydrochlorothiazide 2.28 2.85 1.04 0.82
30 | Captopril 0.39 0.67 1.01 0.61
31 |Enalapril 0.52 0.49 1.16 1.1
32 |Lisinopril 0.89 1.05 1.26 0.88
33 | Perindopril 2.23 2.84 0.96 0.81
34 | Ramipril 1.99 2.3 1.04 0.89
35 |Fosinopril 1.52 1.91 1.13 0.82
36 |Spirapril 335 3.31 1.12 1.04
37 | Moexipril 2.26 3.13 0.84 0.74
38 | Zofenopril 1.54 2.19 0 0.72
39 |Hydrochlorothiazide + Captopril 0.45 0.57 1.0 0.81
40 |Hydrochlorothiazide + Enalapril 0.8 0.87 11.75 0.95
41 |Enalapril + Indapamide 1.16 1.18 1.04 1.01
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Continuation of Table 2

1 2 3 4 5 6
42 | Hydrochlorothiazide + Lisinopril 1.88 14 0.77 1.38
43 |Indapamide + Perindopril 2.8 3.54 1.04 0.87
44 | Hydrochlorothiazide + Ramipril 1.99 2.36 1.02 0.87
45 | Hydrochlorothiazide + Quinapril 2.18 3.07 1.01 0.73
46 |Hydrochlorothiazide + Fosinopril 1.92 2.6 1.09 0.76
47 |Hydrochlorothiazide + Zofenopril 3.04 4.2 0 0.75
48 |Enalapril + Lercanidipine 2.79 3.26 1.08 0.88
49 | Amlodipine + Lisinopril 2.36 2.79 1.12 0.86
50 |Perindopril + Amlodipine 261 3.28 1.37 0.82
51 |Enalapril + Nitrendipine 3.03 3.38 1.07 0.92
52 |Ramipril + Amlodipine 1.24 3.46 1.66 0.37
53 | Amlodipine + Lisinopiril 2.36 1.883 1.09 1.29
54 | Verapamil + Trandolapril 5.34 6.9 1.0 0.8
55 |Losartan 1.52 1.92 1.07 0.81
56 |Eprosartan 5.23 6.84 1.08 0.79
57 |Valsartan 2.84 3.8 1.09 0.77
58 |Irbesartan 3.18 3.14 1.9 1.04
59 |Candesartan 2.44 2.54 1.15 0.99
60 |Telmisartan 6.56 4.49 1.07 1.5
61 |Olmesartan 4.83 6.18 1.07 0.8
62 | Hydrochlorothiazide + Losartan 2.28 3.0 1.09 0.78
63 | Hydrochlorothiazide + Eprosartan 5.59 8.64 0 0.66
64 | Valsartan + Hydrochlorothiazide 3.04 3.68 1.15 0.85
65 |Hydrochlorothiazide + Irbesartan 4.51 4.38 1.11 1.06
66 | Hydrochlorothiazide + Candesartan 3.42 3.68 1.11 0.96
67 |Hydrochlorothiazide + Telmisartan 7.31 8.32 1.05 0.91
68 | Hydrochlorothiazide + Olmesartan 6.09 7.57 1.03 0.83
69 |Valsartan + Amlodipine 3.76 461 0.98 0.84
70 |Losartan + Amlodipine 1.91 1.85 1.08 1.06
71 |Valsartan + Amlodipine + Hydrochlorothiazide 6.92 10.45 0 0.68

According to the results of the
calculation of affordability ratios
(A) (Table 2) of the drugs studied
9 INNs and 5 combinations of drugs
had the affordability ratio less than
onein 2013, and 32 INNs and 28
combinations of drugs - in 2014.
[tindicates the sharp decrease in
affordability of antihypertensive
drugs for the Ukrainian patients
in 2014. Combinations of Hydro-
chlorothiazide with Lisinopril
and Amlodipine with Lisinopril,

as well as Telmisartan became
more affordable in 2014 as com-
pared to 2013.

CONCLUSIONS

The analysis has shown that
practically there are no changes
in the range of drugs to treat hy-
pertension recommended by the
Unified Clinical Protocol of Hyper-
tension Treatment of 2012 at the
pharmaceutical market of Ukrai-
ne in 2014 as compared to 2013.
According to the coefficients of the

solvency adequacy calculated the
most affordable for Ukrainian pa-
tients in 2013 - 2014 were the
drugs of the following INNs: Fu-
rosemide, Atenolol, Propranolol
and Enalapril. According to afford-
ability ratios 8 INNs and 6 combi-
nations of drugs had D<1 in 2013,
and 15 INNs and 16 combinations
of drugs - in 2014. It indicates the
sharp decrease in affordability of
antihypertensive drugs for the
Ukrainian patients in 2014.
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AHAJII3 JOCTYITHOCTI AHTUTINEPTEH3UBHUX MPEIMAPATIB NEPIIOI JITHIT /151 YKPATHCbKUX MMALIIEHTIB
JL.B.AIkoesesa, M.M.IlopmsaHKa

HayionaawsHuil ghapmayeemuyHuii yHisepcumem

Katouosi caoea: einepmoHiuHa xeopoba; nokasHuk adekeamHocmi naamocnpomosicHocmi; koegiyienm docmynHocmi;
YHIikosaHull KAIHIYHUT NPOMOKOA

l'inepmoHiuHa xeopo6a € 00HIENW 3 HAUBANCAUBIWUX MEOUYHUX [ COYIabHUX NPpobaeM K Y Hawill KpaiHi, mak i 8 ycbomy
cgimi 8 cusy ceoei 3HayHoi nowupeHocmi i mAHCKUX HacaioKie, wo i 8U3Hayu/10 06’ ekm i memy daHo20 00CAIONHCEHHS.
Memoto docaidsiceHHs 6ya0 8u3HaveHHs docmynHocmi 04151 yKpaiHCbKUX hayienmis aHmuzinepmeH3usHuUx npenapamis
nepwoi aiHii, pekomeHd08aHUX «YHIPIKOBAHUM KAITHIYHUM NPOMOKOAOM MeJUYHOI A0NOMO2U X80PUM 3 ApMepianbHO0
einepmensieto» (YKIIM/]) i npedcmasaenux Ha papmayesemuuHomy puHky Ykpainuy 2013-2014 pokax. [lna xapakme-
pucmuku cmyneHs docmynHocmi aHmu2inepmeH3usHUX AIKapcbKux 3acobie sukopucmosyeaau 0ea nokasHuku: Ca.s. ma
D. I[lokasHuk Ca.s eusHayae % cepedHboi 3apob6imHoi naamu ykpainys, Heo6XioHuli 019 NOKynKu 00Hiei ynakoeku npena-
pamy, Yum 6iabUle 3HAYeHHs 8IH Mae, mum meHw docmynHuli npenapam. Koegiyienm docmynnocmi D nokasye cniggio-
HOWEHHS! MIJHC 3DOCMAHHAM NPOHCUMKOB020 MIHIMYMY 3 YPAXY8AHHSM IHOEKCy pocmy YiHU Ha npenapam ma 3pOCMaHHsl
MiHiManbHOI 3apobimHoi naamu. [Iposederi docaidiceHHs do380auMU 8BcCmaHo8umu, ujo npomsizom 2013-2014 pokis Ha
dapmayesemuuroMy puHkKy Yxkpainu 6yau npedcmasaeni aumuzinepmensusni JII1 (TH) nepwoi ainii Ha ocHosi 36 MHH
ma 35 gikcosarux kom6inayiil. ¥ 2014 poyi 3a ycima MHH ma das ycix kom6iHayiti cnocmepizaemo 36i1bWeHHs NoOKas-
Huka Ca.s, wo ceiduumbsb npo meHdeHyito do 3HUNHCeHHs docmynHocmi JIII. Aze 3a abcoatomHO0 8eAUYUHO Gi1bwicmb
3HaueHb Ca.s we 3Haxo0umuCs y NPOMINCKY 8UCOKOOOCMYNHUX AIKAPCbKUX npenapamis, wjo 3abe3neyyemocsi HaAss8HICMHIO
8e/UKOI KiibKocmi eeHepu4HUX hpenapamie Ha puHKy. JuHamika 3HayeHb D makosc niomeepdusia meHoeHYir do 3HU-
JiceHHs1 docmynHocmi aumuzinepmensusHux JIII ma ix kom6inayiil. Tak, y 2013 poyi D < 1 maau 9 MHH i 5 kom6inayiti,
ay 2014 poyi - 32 MHH ma 28 kom6inayiti. Bcmanoeaena mendenyis do 3HudxceHHss docmynHocmi JII1 06ymo8e.10€ Heo6-
XIOHIcMb 88€0eHHS COYiANbHO-eKOHOMIMHUX 3ax00i8 019 nidmpumKu 36i0Hi/1020 HaceaeHHS YKpaiHu, ceped IKUX Moxce
6ymu peimbypcayis sumpam Ha 2inomeH3U8Hy mepanito 3a paxyHok depircasu.

AHAJIU3 JOCTYITHOCTH AHTUTMIIEPTEH3UBHbIX IIPEIIAPATOB IEPBOM JIMHUU AJIS1 YKPAUHCKUX
MAIIMEHTOB

JL.B.AIkoeneea, M.M. IlopmsaHKa

HayuoHasvHbiii hapmayesemuueckuii yHugepcumem

Karouesvle cn06a: 2zunepmoHudeckas 6041e3Hb,; nokazameb adekeamHocmu naamedcecnocobHocmu; koagpuyueHm
docmynHocmu; YHUPUYUPOBAHHIU KAUHUYECKUL NpOMOKO

T'unepmoHuyeckas 601e3Hb 8/151emcsi 00HOU U3 8aXCHeUWUX MeOUYUHCKUX U COYUA/IbHbIX NPob.1eM KaK 8 Hawell cmpa-
He, mak u 80 8ceM Mupe 8 cuJy c80ell 3HaYUMeIbHOU pacnpocmpaHeHHOCMU U Msixce/blx nociedcmauli, ¥mo onpedesau-
/10 06BeKM U Yeab 0aHHO20 ucc1edosaHust. Llesnvio uccaedosaHrusi 6bL10 onpedesneHue docmynHocmu 0451 YyKpauHCcKux na-
YueHmos aHmuaunepmeH3uU8HbIX NPenapamoes nepeoti AUHUU, peKoMeHI08AHHbIX «YHUPUYUPOBAHHBIM KAUHUYECKUM
npomoKos0M MeQUYUHCKOU NOMOWU 601bHbIM C apmepuaabHoli eunepmensueii» (YKIIMII) u npedcmaegaerHbix Ha ghap-
Mayesmuveckom pbiHke YkpauHul 8 2013-2014 2odax. [lna xapakmepucmuku cmeneHu docmynHocmu aHmuaunepmeH-
3UBHbIX JIEKAPCMBEHHbIX Cpedcme ucnob3osaau 0ea nokazamess: Ca.s. u D. [lokazameas Ca.s onpedessiem % cpedHeil
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3apabomHoll n1amel yKpauHyes, Heo6xo0uMblll 0151 NOKynkKu o0HOll ynakoeku npenapama, yem 60/1buiee 3HayeHue oH
umeem, mem meHee docmyneH npenapam. Koagppuyuenm docmynnocmu D nokasbieaem coomHouwieHue Mexcdy pocmom
NPONCUMOYHO20 MUHUMYMA C yHemoM UHOeKca pocma yeHbl Ha npenapam u pocmoM MUHUMAAbHOU 3apabomHoll naa-
mul. [IpogedenHble uccsaedosaHust n0380AUAU YCMAHOBUMb, Ymo 8 meveHue 2013-2014 20008 Ha gapmayesmuyueckom
pblHKe YKpauHbl 6blau npedcmas.ieHbl anmuzunepmensustuie JII1 (TH) nepeoii auHuu Ha ocHose 36 MHH u 35 ¢ukcu-
pOB8aHHbIX KomOuHayuli. B 2014 20dy no ecem MHH u 015 8cex Komb6uHayuili Habaodaem yeeaudeHue hokazames Ca.s,
umo ceudemesbcmayem o meHdeHyuu kK cHudxceHutro docmynHocmu JIII. Ho no a6contomHoll eeauvuHe 604bWUHCME0
3HayeHull Ca.s euje HAX0OUMCS 8 NPOMeENCYyMKe 8bICOKOOOCMYNHBIX IeKAPCMBEHHbIX NPenapamos, 4mo obecnevugaemcs
Hau4uem 601bU020 KOAUYecmad 2eHepudeckux npenapamos Ha peiHke. JJuHamuka sHaveHull D makoce noomeepduaa
meHdeHy U K CHUdceHUtlo docmynHocmu aHmuaunepmeausHuix JII1 u ux komé6unayutl. Tak, 8 2013 200y D < 1 umeau 9
MHH u 5 kom6uHayuti, a 8 2014 200y - 32 MHH u 28 kom6uHayulii. YcemaHo8/1eHHAas meHOeHYUs K CHUMCEeHU 00CMYNHO-
cmu JIIl o6ycaoeausaem Heob6xo0umocms 88edeHuUsl COYUANbHO-IKOHOMUYECKUX Meponpusimull 15 noddepicaHus obe-
JHeswez0 HaceseHUsl YKpauHbl, cpedu KOomopwblX Moxcem 6blmb peumMbypcayusi 3ampam Ha 2unomeH3USHYl mepanuro
3a cuem eocydapcmaa.
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