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The results of cost evaluation of the antihelicobacter therapy regimen of gastroduodenal ulcers recommended by the
Ukrainian unified clinical protocol of medical care to adult patients with this disease (order of the Ministry of Health of
Ukraine No. 613 dated 03.09.2014), which is based on the principles of evidence-based medicine, are presented. It has been
found that most medicines used in the antihelicobacter therapy regimen were presented at the pharmaceutical market of
Ukraine in 2014 in sufficient quantities with a wide range of prices per a drug unit. The cost ranges of the antihelicobacter
therapy are: the first-line therapy - from 87.50 to 3400.88 UAH (the triple therapy - from 181.44 to 3400.88 UAH; the se-
quential therapy - from 87.50 to 1837.65 UAH); the second-line therapy (quadrotherapy) - from 202.60 to 2059.19 UAH;
the therapy of salvation - from 157.08 to 3298.93 UAH. The total costs of therapy for the patient with therapy of salvation
are from 628.62 to 10596.65 UAH. The variants of the antihelicobacter therapy regimen have been proposed. They are
formed from the medicines presented at the Ukrainian pharmaceutical market and the State Formulary of Ukraine, and
have the lowest costs for the course of the antihelicobacter therapy of the disease. Their use is economically feasible for the
Ukrainian low solvent patients with peptic and duodenal ulcers.

eptic ulcer (PU) and duo-
denal ulcer (DU) are one
of the expensive of gastroentero-
logical diseases. The average an-
nual cost of treating a patient with
PU is from $ 959.60 to 2553.10
in South Korea, and $ 23819 in
the USA [13]. The total cost of in-
patient treatment (direct and in-
direct costs) of a patient with DU
associated with Helicobacter pylo-
ri (H. pylori) is on average $ 708.60
in Russia [3]. In the USA more than
$ 750 million are spent per year
for the treatment of PU compli-
cated with bleeding [8].
According to the international
and national guidelines for treat-
ment of gastroenterological pa-
tients the main treatment strate-
gy of PU and DU associated with
H. pylori is to conduct the antihe-
licobacter therapy (AHT) [7, 9-14].
The successful eradication of H. py-
lori contributes to activation of the
regeneration process and scarring
ulcers, reduces the probability of
developing recurrence and com-
plications. The basic requirements
for AHT are good tolerability (the
frequency of side effects is less

than 5%), the effectiveness for the
course of treatment is no longer
than 7-14 days, the level of H. py-
lori eradication is not less than 80%
and economic feasibility [9]. An-
tisecretory medicines (proton pump
inhibitors (PPIs)), antibacterial
medicines exhibiting the activity
against H. pylori (most often amoxi-
cillin, clarithromycin, tetracycline,
metronidazole), and bismuth medi-
cines having the cytoprotective and
antibacterial properties are used for
AHT [5,9, 10, 12]. The cost of AHT
constitutes a significant proportion
of the costs for treating PU and DU.
Each year more than 500 million
EUR are spent only for the pur-
chase of antisecretory medicines
in Germany [4].

The aim of this work was to
evaluate costs for AHT of PU and
DU in adult patients in Ukraine.

The tasks of the study were
as follows:

1) analysis of the assortment
of medicines used for AHT of PU
and DU at the pharmaceutical mar-
ket of Ukraine;

2) determination of the cost
range for the regimens of the first
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and second line of AHT, therapy
of salvation per one adult patient
in Ukraine;

3) formation of the least ex-
pensive AHT regimens from me-
dicines presented at the pharma-
ceutical market of Ukraine.

Materials and Methods

The objects of our research
were regimens of AHT recommen-
ded for treating PU and DU by uni-
fied clinical protocols of the pri-
mary, secondary (specialized) me-
dical care “Peptic ulcer of the sto-
mach and duodenum in adults”
(order of the Ministry of Health of
Ukraine No. 613 dated 03.09.2014)
[7] created in accordance with
the principles of evidence-based
medicine:

[. The first-line therapy:

1) The triple therapy: PPI in
a standard dose twice a day +
amoxicillin, 1000 mg, twice a day
+ clarithromycin, 500 mg, twice
a day for 10-14 days.

2) The triple therapy with al-
lergy to penicillin: PPI in a stan-
dard dose twice a day + clarithro-
mycin, 500 mg, twice a day + met-
ronidazole, 500 mg, twice a day
for 7-14 days.
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Table

The assortment of medicines used in the antihelicobacter therapy regimens
of peptic and duodenal ulcers at the pharmaceutical market of Ukraine

International The number of TN in | The ratio of foreign / | Price per a drug unit, | The number of TN in
non-proprietary name | various dosage forms domestic TN UAH the SFU
Proton pump inhibitors
Omeprazole 26 16/10 5.45-178.79 11
Lansoprazole 8 5/3 32.99-92.53 6
Pantoprazole 30 25/5 25.61 -269.04 19
Rabeprazole 15 11/4 17.09 - 953.64 10
Ezomeprazole 12 12/0 63.88-1284.83 11
Antibacterial medicines
Amoxicillin 22 14/8 17.25-153.11 16
Clarithromycin 39 29/10 37.93 -426.88 28
Levofloxacin 50 27/23 59.89-1160.24 24
Metronidazole 21 9/12 5.90 - 66.94 10
Tetracycline 4 2/2 4.05 - 8.66 2
Tinidazole 2 2/0 15.08 - 52.42 2
Bismuth medicines
Bismuth subcitrate | 6 | 2/4 | 3354-23975 | 6

3) The sequential therapy: PPI
in a standard dose twice a day +
amoxicillin, 1000 mg, twice a day
for 5 days with subsequent tran-
sition to PPI + clarithromycin,
500 mg, twice a day + metroni-
dazole (or tinidazole), 500 mg,
twice a day for 5 days.

I[I. The second-line therapy
(quadrotherapy): PPI in a stan-
dard dose twice a day + bismuth
subcitrate, 120 mg, 4 times a day +
metronidazole, 500 mg, 3 times a
day + tetracycline, 500 mg, 4 times
a day for 10-14 days. It is pre-
scribed when the triple therapy
or sequential therapy is noneffec-
tive, or there is intolerance or re-
sistance to clarithromycin.

[11. The therapy of salvation:
PPl in a standard dose twice a day
+ amoxicillin, 1000 mg, twice a
day + levofloxacin, 500 mg, once
a day or rifabutin, 300 mg, once
a day for 10-14 days. It is pre-
scribed when eradication of H. py-
lori is absent after the second
course of treatment.

The standard daily doses of
PPIs for the treatment of Helico-
bacter dependent diseases are: ome-
prazole — 40 mg, pantoprazole -

80 mg, rabeprazole - 40 mg, lan-
soprazole - 60 mg, ezomeprazo-
le — 40 mg [1].

The assortment of trade na-
mes (TN) of medicines under stu-
dy in Ukraine and the average re-
tail price per a drug unit in the
pharmacy network in 2014 were
determined according to the mar-
ket research system of medicines
“Pharmstandard” of “Morion” com-
pany (November 2014) [6]. The
presence of TN for medicines was
assessed in the current State For-
mulary of Ukraine (SFU) (the 6-th
ed.) [2]. This document regula-
tes the rational choice of drug TN
for pharmacotherapy of diseases.
Costs for the use of medicines in
the composition of AHT regimens
for PU and DU per one patient were
calculated per the course of treat-
ment — 14 days (for sequential
therapy — 10 days). Only costs
on medicines were taken into ac-
count when calculating the cost.

Results and Discussion

The analysis of the assortment
of PPIs, bismuth and antibacte-
rial medicines in tablets used in
the AHT regimens at the dome-

stic pharmaceutical market has
shown that most medicines of pro-
ton pump inhibitors, amoxicillin,
clarithromycin and metronidazo-
le medicines are presented in
Ukraine by many TN (Table).
These drugs are used in the AHT
regimens most often. They are of-
fered by several manufacturers.
Therefore, their price range is suf-
ficiently wide. It may significantly
influence on the cost of treating
a patient with PU and DU. Moreover;
the antibacterial medicine levo-
floxacin prescribed only in the
“therapy of salvation» is presen-
ted in Ukraine by the largest num-
ber of TN among the medicines
studied. Rifabutin is its alterna-
tive in accordance with the clini-
cal protocol [7]. Trade names of
this medicine is absent at the Uk-
rainian pharmaceutical market.
Most of the medicines studied
are presented in various dosage
forms (with different doses and
the different number of tablets
in a pack). This makes possible
to reduce the cost of treatment
by choosing the dosage form with
minimal costs. It should be noted
that not all TN of medicines for
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AHT were present in the SFU
(the 6-th ed.) (Table).

For all medicines included in
the AHT regimens and presented
at the Ukrainian pharmaceutical
market the cost of the treatment
course per an adult patient with
PU and DU was calculated. Medi-
cines of PPIs (omeprazole, panto-
prazole, rabeprazole, lansoprazo-
le, ezomeprazole), antibacterial me-
dicines (amoxicillin, clarithromy-
cin, tetracycline, metronidazole,
tinidazole, levofloxacin) and bis-
muth subcitrate with minimum
and maximum costs per a course
of treatment were determined by
the results of the calculations.
The variants of the regimens un-
der study were formed according
to these calculations, and the cost
range of the AHT regimen of PU
and DU of the first and second-
line therapy, therapy of salvation
for one patient was identified.

The costs ranges of the anti-
helicobacter therapy are: the
first-line therapy — from 87.50 to
3400.88 UAH (the triple therapy —
from 181.44 to 3400.88 UAH; the
sequential therapy — from 87.50
to 1837.65 UAH); the second-line
therapy (quadrotherapy) - from
202.60 to 2059.19 UAH; the the-
rapy of salvation — from 157.08
to 3298.93 UAH. The total costs
for the patient in the therapy
of salvation are from 628.62 to
10596.65 UAH.

The difficult socio-economic
situation in Ukraine determines
the choice of medicines by a doc-
tor for regimens of AHT to pati-
ents with a low solvency. Accor-
ding to the results of calculations
the variants of regimens studied
were formed from the least cost-
ly medicines, and their cost per
a course of treatment was calcu-
lated. Only TN of medicines from

the SFU (the 6-th ed.) were in-
cluded in these regimens:

I. The first-line therapy:

1) The triple therapy (14 days):
Omeprazole “Pharmac” caps, 0.02 g,
No.30 (14.84 UAH) + Kleron-
MaxPharma “MaxPharma Limited”
tabl, 250 mg, No.14 (151.76 UAH)
+ Gramox-A “Sperco Ukraine” caps,,
500 mg, No.20 (48.72 UAH). The
cost of the regimen is 215.32 UAH.

2) The triple therapy with al-
lergy to penicillin (14 days): Ome-
prazole “Pharmac” caps., 0.02 g,
No.30 (14.84 UAH) + Kleron-
MaxPharma “MaxPharma Limited”
tabl,, 250 mg, No.14 (151.76 UAH)
+ Metrogil® “].B. Chemicals &
Pharmaceuticals” tabl,, 200 mg,
No0.100 (14.84 UAH). The cost of
the regimen is 181.44 UAH.

3) The sequential therapy
(10 days): Omeprazole “Pharmac”
caps., 0.02 g, No.30 (10.60 UAH) +
Gramox-A “Sperco Ukraine” caps.,
500 mg, No.20 (17.40 UAH) +
Kleron-MaxPharma “MaxPharma
Limited” tabl, 250 mg, No.14
(54.20 UAH) + Metrogil® “].B. Che-
micals & Pharmaceuticals” tabl.,
200 mg, No.100 (5.30 UAH). The
cost of the regimen is 87.50 UAH.

II. The second-line therapy
(quadrotherapy) (14 days): Ome-
prazole “Pharmac” caps., 0.02 g,
No.30 (14.84 UAH) + Vis-nol®
“Pharmac” caps., 120 mg, No.100
(52.50 UAH) + Tetracycline hyd-
rochloride “BCPP” tabl,, 100 mg,
No.20 (113.26 UAH) + Metro-
gil® “].B. Chemicals & Pharma-
ceuticals” tabl.,, 200 mg, No.100
(21.98 UAH). The cost of the reg-
imen is 202.58 UAH.

[1I. The therapy of salvation
(14 days): Omeprazole “Pharmac”
caps., 0.02 g, No.30 (14.84 UAH) +
Gramox-A “Sperco Ukraine” caps.,
500 mg, No.20 (48.72 UAH) +
Leflocin® “Yuriya Farm” tabl,

500 mg, No.10 (93.52 UAH). The
cost of the regimen is 157.08 UAH.

CONCLUSIONS

1. Most medicines used in the
AHT regimens are presented at
the pharmaceutical market of Uk-
raine in sufficient quantities with
a wide range of prices per a drug
unit. This gives opportunities for
their rational choice for the treat-
ment of patients with PU and DU
taking into account the individual
characteristics of the patient and
his/her solvency.

2. The cost of the AHT regi-
mens of PU and DU per one adult
patient can be quite high in Uk-
raine and depends on represen-
tatives of PPIs, antibacterial me-
dicines and bismuth medicines that
are included in them. The lowest
cost of the AHT regimens of PU
and DU of the first and second-
line therapy, the therapy of salva-
tion has been determined using
the following TN of these medi-
cines (present in the current SFU
(the 6-th ed.)): among PPIs me-
dicines — Omeprazole “Pharmac”
caps., 0.02 g, No.30; among cla-
rithromycin medicines — Kleron-
MaxPharma “MaxPharma Limited”
tabl, 250 mg, No.14; among amoxi-
cillin medicines — Gramox-A “Sper-
co Ukraine” caps., 500 mg, No.20;
among metronidazole medicines —
Metrogil® “].B. Chemicals & Phar-
maceuticals” tabl,, 200 mg, No.100;
among tetracycline medicines —
Tetracycline hydrochloride “BCPP”
tabl.,, 100 mg, No.20; among le-
vofloxacin medicines — Leflocin®
“Yuriya Farm” tabl, 500 mg, No.10;
among bismuth medicines — Vis-
nol® “Pharmac” caps. 120 mg,
No0.100. Using the regimens for-
med from these TN of medicines
is economically feasible the Uk-
rainian low solvent patients with
PU and DU.
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OIIIHKA BUTPAT HA AHTUXEJIIKOBAKTEPHY TEPAIIIIO BUPA3KOBOI XBOPOBH IIIJIYHKA TA J/IBAHALIATHIIAIOL
KHIIKH

0.0.l'epacumosa, A.A.Kpaciwok

HayioHaavHuil ghapmayeemuyHuii yHigepcumem

Karouosi caosa: eupaskosa xeopoba WAyHKA; 8Upd3Ko8d Xeopoba dsaHadyssmunaaoi KUWKY; aHmuxe1ikobakmepHa mepanisi;
eumpamu Ha AiKY8aHHs

IIpedcmassieHi peayabmamu oYiHKU 8umpam Ha cxeMu aHmMuxe/ikobakmepHoi mepanii upasko80i Xxeopobu wiyHKka ma
deaHadysimunaoi KUwWKu, peKkoMeHA08aHI yKpaiHCbKUM YHI@IKOBAHUM KAIHIYHUM NPOMOKOAOM HAOAHHS MeduYvHoi do-
nomozu dopocaum nayiecHmam 3 daHum 3axeoproganusam (Haxkaz MO3 Ykpainu Ne613 gid 03.09.2014 p.), skuii cmeopeHo
3Ypaxye8aHHsM npuHyunie dokazosoi meduyuHu. BcmaHoe.ieHo, wjo 6iabwicms AIKapCbKUX npenapamis, ki aukopucmoay-
romubcs y ckaadi cxem anmuxenikobakmepHoi mepanii, 6y/na Hasi8HA HA papmayesmu4HoMy puHKy Ykpainu y 2014 poyi
6 docmamHili Kibkocmi 3 wupoxkum dianazoHoM YiH 3a ynakosxky. /lianason eapmocmi aumuxeniko6akmepHoi mepanii
ckaadae: nepwa AiHis mepanii - 8id 87,50 do 3400,88 epH (mpukomnoHeHmHa mepanisi - 8id 181,44 do 3400,88 epH;
nocaidosHa mepanisi - 8id 87,50 do 1837,65 epH); dpyza siHisi mepanii (keadpomepanis) - 6id 202,60 do 2059,19 2pH;
mepanisi «<nopsimyHky» — 8id 157,08 do 3298,93 epH. 3azaavHa eapmicms mepanii Xx8opozo, sikomy donomoaaa miabku
mepanisi «nOpAMyHKY», ckaadae 8id 628,62 do 10596,65 2pH. 3anponoHo8aHI eapiaHmu cxem aHMuUxeAiKo6akmepHoi
mepanii, cgpopmosaHi 3 AilkapcbKux hpenapamis, npedcmasieHuUx Ha YKPAaiHCbKOMY (hapmayesmuyHoMy pUHKY, Has8HI
8 [lepscasHomy popmyaspi nikapcbKux 3acobie Ykpainu i marome HaliMeHWwy sapmicmb HA KYpC AHMUXeAikobakmepHoi
mepanii 3ax80pro8aHHs. IX BUKOPUCMAHHS € eKOHOMIYHO 00YinbHUM 015 YKPAiHCLKUX NayieHmie 3 8Upaskoeok Xeopo-
6010 wWAYHKa ma 08aHadysimunaaoi KUWKU 3 HU3bKOI N/1amoCcnpOMONCHICIO.

OLEHKA 3ATPAT HA AHTUXE/IMKOBAKTEPHY0 TEPAIIUIO A3BEHHOM BOJIE3HM XKEJIVIKA
N ABEHAJIIATUINNIEPCTHOM KHIIIKH

0.A.l'epacumosa, A.A.Kpaciok

HayuoHaawHbill hapmayeemuyeckuii yHugepcumem

Karouesvle cno8a: s138eHHAs1 60/1e3Hb KHceydKa; A36eHHAS 601e3Hb 08eHadyamunepCcmHoll KUWKU; AHMUXeJAuKobakmepHas
mepanusi; 3ampamsl HA JeveHue

IIpedcmassieHbl pe3y/1bmambl OYEeHKU 3ampam HA CXeMbl AHMUXeJAUKO6aKmepHol mepanuu s138eHHOU 60/1e3HU JHcenyo-
Ka u dgeHadyamunepcmHol KUWKU, peKOMEHA0B8AHHbIE YKPAUHCKUM YHUPUYUPOBAHHbBIM KJAUHUYECKUM NPOMOKOA0M
npedocmagieHust MeQUYUHCKOU NOMOWU 83POCAbIM NAYUeHMaM ¢ 0aHHbIM 3a6oaeganuem ([Ipukaz MO3 YkpauHbl
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Ne613 om 03.09.2014 2.), komopblll c030aH € y4emom npuHyunos dokazamenvHol MeduyuHsl. YcmaHosseHo, ymo 60.1b-
WUHCMB0 J1IeKapCMBEeHHbIX NPenapamos, KOmopble Ucno1b3yrmcs 8 cocmase cxemM aHMuxeJAUK06akmepHoU mepanuu,
npucymcmeosaau Ha gpapmayesmuyeckom puviHke YkpauHul 8 2014 200y 8 docmamoyHoM Koaudecmae ¢ wupokuM oua-
NasoHoOM YeH 3d ynakosky. JJuanazoH cmoumMocmu aHmuxeauko6akmepHol mepanuu cocmasasem: nepsast AUHUS
mepanuu - om 87,50 do 3400,88 epn (mpukomnonenmnas mepanusi - om 181,44 do 3400,88 zpH; nocsaedogamenvHas
mepanus - om 87,50 do 1837,65 epH); emopas auHus mepanuu (keadpomepanusi) - om 202,60 do 2059,19 epH; me-
panusi «cnaceHusi» — om 157,08 do 3298,93 2pH. Obwas cmoumocms mepanuu 60.1bH020, KOMOPOMY NOMO2Aa MONbKO
mepanus «cnaceHusi», cocmag/siem om 628,62 do 10596,65 epn. [Ipedsaosicevl apuanmul cxeM aHmuxeauko6akmep-
HoU mepanuu, chopMupo8aHHbvle U3 AeKapCmeeHHbIX Npenapamos, Komopbwle npedcmas/ieHsvl Ha YKPauHcKoM papma-
yesmuyeckom puiHke, npucymcmsyrom 8 TocydapcmeeHHOM (popmy/isipe AeKapcmeeHHbIX cpedcms YKpauHsl U umeom
HAUMeHbUWY0 CMouMOCmyb HA Kypc aHmuxeAukobakmepHol mepanuu 3a60/1e8aHusi. Ux npumeHeHue IKOHOMUYECKU Ye-
/1eC006pA3HO 015 YKPAUHCKUX NAYUEHMO08 C S138eHHOL 60/1e3Hb10 Jcey0Ka U 08eHadyamunepcmuoll KUWKU ¢ HU3KOU
n/amexcecnoco6HOCMbH.
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