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The article presents the results of pharmacoeconomic evaluation of pathogenic drug therapy regimens
of the most common malignant pathologies that take the first places in the structure of cancer death —
stomach cancer and colorectal cancer. The analysis of the current regulatory framework for approaches
to treatment and standard regimens of basic and additional lists for treatment of these diseases are
given. The authors summarized results of the research of the standard chemotherapy for stomach
and colorectal cancer by the methods of pharmacoeconomic analysis of “cost — minimization” and
“cost — effectiveness”. It has been found that from the standpoint of saving among the standard
regimens of stomach cancer it is the most appropriate to use doxorubicin in the monotherapy, and for
treating colorectal cancer tegafur is used. The volumes of possible savings per course of treatment
for a patient have been calculated. It has been determined that the ratio of the cost — effectiveness of
the most rational therapy in treating stomach cancer is the use of doxorubicin, and in treating rectal
cancer it is tegafur. Thus, the results obtained allow to choose a regimen for therapy based on the

needs of savings, which is extremely important in view of the shortage of healthcare financing.

In Ukraine by the end of 2012, 1,052,333 patients
were registered with cancer (2 315,2 per 100 thousand
of the population), including 368,403 men (1 756,2 per
100 thousand of the male population) and 683,930 women
(2 794,2 per 100 thousand of the female population) [2].
The population structure of patients with malignant neo-
plasms (MN) among men stomach (gastric) cancer (SC) and
colorectal cancer (CRC) ranked the fourth and sixth pla-
ces — 8.4% and 6.1 %, respectively, among women — those
diseases took the seventh and sixth places — SC —5.1%,
CRC —5.2%, indicating a significant morbidity among the
population of Ukraine in MN of the abdominal profile [2].

The best efficiency of medical and pharmaceutical
care, lower costs are the priorities of the 17-th World
Meeting of the International Society of Pharmacoeco-
nomic Research (ISPOR), the scientists of the National
University of Pharmacy are its full members. Taking into
account the high cost of cancer treatment and peculiari-
ties of oncological patients (aided persons, high disability,
etc.) the need of pharmacoeconomic approaches in the
treatment of cancer patients is indisputable. Therefore,
the aim of our study was pharmacoeconomic evaluation
of standard regimens of chemotherapy of SC and CRC
used in domestic medical practice.

Materials and Methods

In accordance with the order of the Ministry of Pub-
lic Health of Ukraine from 17.09.2007 No. 554 the na-

tional standards for diagnosis and treatment of patients
with SC and CRC were approved [1]. From 2007 until
today pharmacotherapy of SC in Ukraine consists of four
main and three additional regimens of chemotherapy (ChT).
Pharmacotherapy of CRC includes two major and five
additional treatment regimens. The pharmacoeconomic
evaluation included the use of two of the most common
methods of analysis in medical practice — “cost — mini-
mization” and “cost — effectiveness”. To calculate the
cost of regimens of ChT the data of wholesale offers
of distributors from the analytical base “Morion” as of
April — September 2013 were used, retail prices were
formed based on 10% of trading margin. For calcula-
tions by the “cost — effectiveness” method the results of
randomized clinical trials were used; as the unit of ef-
fectiveness the likelihood of achieving the objective ef-
fect (objective response) from the application of mono-
or polychemotherapy regimens was taken [4-10].

Results and Discussion

The results of the comparative evaluation of the main
regimens of ChT of SC by the “cost — minimization”
analysis has revealed that doxorubicin monotherapy is
the most economically grounded from the standpoint of
minimizing the cost of treatment. The cost of treatment
for one patient with SC with doxorubicin was 204,5 UAH
(or $25,6,% 1 eq. 7,993 UAH), which was almost 28 ti-
mes lower than the cost of treatment with the standard
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Table 1

Analysis of costs for the standard regimens of chemotherapy of stomach cancer

No. Regimen

Costs of treatment per one
course of one patient, UAH/$*

The main list of regimens

Mayo:

1 | Fluorouracil (single dose 425 mg/m?, course dose — 2125 mg/m?)
Ca folinate (single dose 20 mg/m? course dose — 100 mg/m?)

5671,9/5710

2 |Fluorouracil (single dose 300 mg/m? course dose — 1500 mg/m?)

24424/%306

3 | Doxorubicine (single dose 40 mg/m?) 204,05/% 25,6

4 | Cisplatine (once 40 mg/ m?) 238,39/$ 30
The additional list of regimens

1 |Capecitabine (2000 mg twice a day, per os, 14 days) 3726,6/$ 466

2 | Tegafur (1200 mg/day, per os, 20 days) 745,8/% 93

3 |Imatinib (400-600 mg/day; duration is determined individually) -

* 1 USD corresponds to 7,993 UAH (as of October 2013)

regime of Mayo clinic (fluorouracil + Ca folinate), which
cost of treatment was the highest among the four major
regimens of SC ChT -5 671,9 UAH (or $ 710) (Table 1).

The additional list of regimens of SC ChT, which
under the law can be used with adequate providing or at
the expense of the patient at his request, involves the use
of monoregimens of capecitabine, tegafur or imatinib.
Since the duration of imatinib treatment is determined
individually for each patient, there are no guidelines that
standardize the treatment course for treating SC. In fur-

ther calculations the regimens with capecitabine and
tegafur were compared. It has been found that the cost
of treatment with tegafur per a patient is 745,8 UAH
(or $ 93); it is 5 times less than the cost of capecitabine
treatment that is 3 726,6 UAH (or $ 466) (Table 1).
Assessment of the main list of standard regimens
for CRC ChT has revealed that from the standpoint of
minimizing the cost of treatment it is more appropriate
to use the De Gramont regimen (Ca folinate + fluoro-
uracil 2) compared to the Mayo regimen, which cost is

Table 2

Analysis of costs for the standard regimens of chemotherapy of colorectal cancer

No. Regimen

Costs of treatment per one
course of one patient, UAH/$*

The main list of regimens

Mayo:

1 |Fluorouracil (single dose 425 mg/m?, course dose — 2125 mg/m?)
Ca folinate (single dose 20 mg/m?, course dose — 100 mg/m?)

5671,9/$710

De Gramont (or LV/5-FU2):
2 |Cafolinate 400 mg/m?i/v
Fluorouracil 400mg/m?+ 600mg/m?

4193,71/$525

The additional list of regimens

IFI:

Irinotecane 125 mg/m?
Ca folinate 20 mg/m?
Fluorouracil 500 mg/m?

18825,6/$ 2355

FOLFOX-6:

Oxaliplatine 100 mg/m?

Ca folinate 400 mg/m?

Fluorouracil 400 mg/m?+ 2400 mg/m?

6039,78/% 756

XELOX:
3 | Oxaliplatine 130 mg/m?on the 1st day
Capecitabine 2000 mg/m?i/v on the 1-14 days

8251,2/5%1032

Bevacizumab 5 mg/m?
Irinotecane 125 mg/m?
Ca folinate 20 mg/m?
Fluorouracil 500 mg/m?

5 |Tegafur 300 mg/m?, 28 days

472,34/5%60

* 1 USD corresponds to 7,993 UAH (as of October 2013)
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Table 3
Results of analysis of standard regimens of SC and CRC ChT by the “cost - effectiveness” method
No. Regimen 2?:5';: Source of information, authors of the study CEA indicator, UAH (%)
Stomach cancer:
1 Mayo regimen 38,5 [2] Hsu CH, Yeh KH, Chen LT et al.,1997, 2004 147 (5 18,5)
2 Fluorouracil 21 Sakamoto J. et al., 2006 116 ($ 15)
3 Doxorubicine 17 Sakamoto J. et al., 2006 12($1,5)
4 Cisplatine 19 Sakamoto J. et al., 2006 12,5 (S 1,6)
5 Capecitabine** 26 Sakamoto J. et al., 2006 143,3($17,9)
6 Tegafur** 19 Sakamoto J. et al., 2006 39,3($5)
Colorectal cancer:
1 Mayo regimen 33,7 Losa A., 2004 168 ($ 21)
2 LV/5-FU2 32,6 [4] De Gramont A., 1997 128,6 ($ 16)
3 IFI** 44,7 Douillard, 2000; Saltz, 2000; Kohne, 2003 421($52,7)
4 FOLFOX-6** 45 Van Custem E., 2004 134,2 (5 16,8)
5 XELOX** 50,3 Satre, 2005 164 ($ 1820,5)
6 Tegafur** 19 Manuel Valdivieso, 1975; Sakamoto J. et al., 2006 25($3,2)

* -1 USD corresponds to 7,993 UAH (as of October 2013); ** — additional list of regimens

4 193,71 UAH (or $ 525) and 5 671,9 (or $ 710), re-
spectively. Thus, saving from the use of the De Gra-
mont regime will be almost 1480 UAH (or $ 185) per
the course of treatment for one patient (Table 2).

According to the results of the calculations it has been
determined that among the five regimens of the addi-
tional list for the treatment of CRC in order to minimize
the cost the application of the tegafur monoregimen is
the most appropriate; its cost of treatment for one patient is
472,34 UAH (or $ 60). Possible savings compared to the
use of other regimens will be from 5,57 thousand UAH
to 18,4 thousand UAH (or 0,7-2,3 thousands $) for a
patient per the course of treatment. Considering the fact
that during the research period there were no drugs of
bevacizumab at the domestic pharmaceutical market, the
cost of the regimen with this drug was not calculated.

In modern medicine, with the imperative need of cost
savings and minimization of the cost of treatment, the
quality and the outcome of therapy play the important
role. Therefore, in recent years in the field of health-
care, particularly in oncology, the priority is the phar-
macoeconomic evaluation of approaches to treatment
that considers the clinical effectiveness of the regimens
used. That is why the next stage of the study was the
pharmacoeconomic evaluation of the standard regimens
of SC and CRC ChT by the “cost — effectiveness” me-
thod [3].

As an indicator of clinical efficacy the likelihood of
achieving the objective effect of therapy was taken. The
analysis was determined the ratio of the cost for each
medical technology (standard chemotherapy regimens)
to its effectiveness — the index of CEA (cost — effective-
ness analysis) per a course of treatment for one patient
(Table 3) [4-10].

As evidenced by the calculations, among the regi-
mens of SC ChT the use of doxorubicin is characterized
by the lowest cost — CEA corresponds to 12 USD for

one patient per a course of treatment. At the same time
it should be noted the lowest indexes of clinical effec-
tiveness of the treatment with this drug in monotherapy
(17% of the objective effect achievement). It should be
noted that the highest cost of the efficacy unit in SC
ChT corresponds to the basic regimen — Mayo which
according to the results of clinical studies demonstrates
the highest effectiveness in the treatment of SC.

The lowest cost per unit of clinical effectiveness
(probability of achieving the objective effect) in ChT of
CRC corresponds to the use of the tegafur monoregi-
men, which is referred to the additional list of CRC
regimens — CEA is 25 UAH for one patient per a course
of treatment. The IFI regimen (irinotecan, calcium fo-
linate, fluorouracil) has the highest indexes of clinical
effectiveness and the cost of unit of CRC therapy effec-
tiveness. Therefore, the results of the study should be
used considering the priority of treatment — either from
the standpoint of the highest efficacy, or with the pur-
pose of rationalization and optimization of costs based
on the ratio of the cost of therapy to its clinical efficacy.

CONCLUSIONS

1. It has been found that for SC treatment in Ukraine
the current legislation provides for seven standard regi-
mens of chemotherapy, for CRC therapy there are also
seven standard regimens used.

2. The research results of standard SC regimens by the
“cost — minimization” analysis indicate that it is the most
appropriate to use doxorubicin (204,5 UAH, or $ 25,6);
its cost of treatment is almost 28 times lower than the
cost of treatment with the standard regimen of the Mayo
clinic.

3. From the standpoint of minimizing the cost of
treatment it has been determined that among the standard
CRC chemotherapy the monoregimen with tegafur is the
most appropriate, the cost of treatment of one patient is
472,34 UAH, or $ 60. Possible savings can range from
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5,57 thousand UAH (compared to the Mayo regimen)
to 18,4 thousand UAH (compared to the Ifl regimen),
or 0,7-2.3 thousand $ per a course of treatment for one
patient with CRC.

4. The analysis by “cost — effectiveness” method al-
lows to calculate that among the standard SC regimens
of Cht the doxorubicin monoregimen is characterized
by the lowest costs of the unit of clinical effectiveness
(probability of achieving the objective effect) (CEA cor-
responds to 12 UAH for a patient per one course of
treatment); among the CRC regimens of treatment the

tegafur monoregimen is the best (CEA is 25 UAH for a
patient per one course of treatment).

Thus, our study has allowed to determine the regi-
mens for chemotherapy of SC and CRC, which use is
the most appropriate in order to minimize costs and the
regimens, which use is the most rational from the stand-
point of the ratio of the cost and clinical effectiveness.
The results of the present study can be used in planning
of the drug purchasing at the level of government insti-
tutions and by patients to select the optimal therapy for
the treatment at their own expense.
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PAPMAKOEKOHOMIYHA OLIHKA CTAHOAPTHUX CXEM NIKYBAHHA XBOPUX HA PAK

LLJITYHKA TA PAK NMPAMOI KULLKWU
A.C.HemueHko, M.B.lModzatiHa, C.0.XKapkoesa

Knroyoei crioea: chapmakoeKOHOMIYHa OUIHKa, pak WITyHKa,; paK rnpsMoi KUWKU; cXeMu ITiKy8aHHS;
aHania «MiHiMizauiss eapmocmi»; aHarni3 «eapmicmb — egheKmMuUBHICMb»

lNpedcmaeneHi pesynbmamu ¢hapMaKkOeKOHOMIYHOI OUIHKU CXeM rnamoeeHemu4yHoi ¢hapmakomepa-
nii Haubinbw po3noscrodKeHUX 3/108KICHUX namosoail, sKi 3aliMmaromb rnepwi Micys y cmpykmypi
OHKOJ102I4YHOI cMepmHOCMi — paKy WilyHKa ma paky npsmoi Kuwku. [NpoaHanizogaHo YUHHy HoOpMa-
musHy 6a3y w000 r1idxodie 00 NiKysaHHsI, 30KpeMa 8CmaHo8/1eHo, Wo O71s JiKy8aHHs pakKy WilyHKa
YkpaiHi nepedba4eHO 3acmocy8aHHsI ceMu crmaHO0apmHuUx cxeM mepariii, 3 SKUX YoOmupu 8K/TH0YEHO
00 OCHOBHO20 rieperiKy cxeM JliKy8aHHs; Os1s1 paKy rnpsIMOi KUWKU MaKoX PeKOMeHO08aHO 3acmocy-
8aHHs1 ceMu crmaHOapmHuUX pexxumie meparii, 3 skux 08i 8idHeceHi 0 OCHO8HO20 rieperiky. Y npeod-
cmaerieHomy 0ocridxxeHHi HagedeHi cmaHdapmHi CxemMu OCHO8HO20 ma 000amkKo80&20 rneperiikie Ons
JiKy8aHHs1 8Ka3aHUX 3axeoprogaHb. Aemopamu y3azasibHeHi ompumaHi pe3yrnbmamu O0CHiOXeHHS
cmaHdapmHuXx cxeM XimMiomepanii paky wiyHKa ma paky npsMol KUWKU 3a OCHOBHUMU Memooda-
MU ¢hapMaKOeKOHOMIYHO20 aHari3dy «MiHiMi3auis eapmocmi» ma «eapmicmb — eqheKmueHicmby.
BcmanoerneHo, wio 3 nosuuii ekoHoMii ceped crmaHAapmHUX CXeM J1iKy8aHHSI paKy wiilyHKa Haubinbuw
OdouinbHe 3acmocyeaHHs1 OOKCOPYBIYUHY y MOHOPEXUMI, Oris NliKy8aHHS paKy rnpsmMoi KUWKU — 3a-
cmocysaHHs mezacghypy, HasedeHi 0bcsiau MOXITUBOT EKOHOMIT 3 pO3paxyHKy Ha Kypc fliKyeaHHs Orisi
00HO020 X80p020. BusHa4yeHO, W0 y criggiOHOWEHHI sapmicmb — egbekmugHicmb meparnii Halbinbw
pauioHanbHUM Yy TiKy8aHHI paKy WilyHKa makKox € 3acmocysaHHs1 00KCopybiUUuHY, a y niKysaHHI paKky
npsMOi KUWKU — meaagbypy. Takum YUHOM, ompumMaHi pe3yrnsmamu 00380/150mb obpamu cxemy me-
parnii 3 ypaxysaHHsiM nompebu 8 eKOHOMII Kowimie, Wo € 8kpall akmyarbHUM 3 o2s1s10y Ha Oegiyum
¢biHaHCyB8aHHS1 cucmemu OXOPOHU 300pP08’s.

DPAPMAKOSKOHOMUYECKAA OLUEHKA CTAHOAPTHbLIX CXEM TEPAMUU BOJIbHbIX
PAKOM XENYAOKA U PAKOM NMPAMOW KULLIKU

A.C.Hem4eHko, M.B.llodzaliHasi, C.A.>Kapkoea

Knroveenle crioea: chapMakOIKOHOMUYECKAs OUEHKa, pak xeryoKa; paK rnpsmMol KUWKU; CXeMbI
meparuu; aHanu3 «MUHUMU3auus cmouMocmu»; aHanu3 «CmoumMocmes — 3GhheKmMuUBHOCMb»
lMpedcmaeneHb! pesynbmamsb! (hapMako3IKOHOMUYECKOU OUEHKU CXeM namoaeHemudeckol ¢hapma-
Komepanuu Haubosnee pacrnpocmpaHeHHbIX 3/10Ka4eCMBEHHbIX namosioaull, Komopble 3aHuUMarom
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repebie Mecma 8 CmMpyKmype OHKOI02UYeCKoU CMEePMHOCMU — paka Xeryoka u paka rnpsmol Kuu-
ku. lNpoaHanu3uposaHa delicmeyrouwjas HopmamugHas 6asa OmHOCUMEsIbHO M00X0008 K JIeYEHUIO,
a UMEHHO, ycmaHoesieHo, Ymo Orisi JIe4eHUs1 paka xesydka 8 YkpauHe rnpedycMompeHo UCMob30-
gaHUe ceMu cmaHOapmHuUX cxeM meparnuu, U3 KOmopbiX Yembipe CXeMbl 8K/TH0YEeHbl 8 OCHOBHOU
nepeyeHb cxeM fiedeHuss; O paka npsaMol KUWKU makxe pekomeHOyemcs Ucrosib308aHue cemu
cmaHOapmMHbIX PEXUMO8 meparuu, U3 Komopbix 08e CXeMbI (PexuMa) OMHECEHbLI K OCHOBHOMY rle-
peyHro. B npedcmasneHHom uccnedosaHuu rpusedeHbl cmaHOapmHbie CXeMbl OCHO8HO20 U 0oror-
HUMenbHOEZ0 rnepeyHel 051 Ie4eHUs yKa3aHHbIx 3aboneeaHul. Aemopamu 0606WeHbI NoTy4YeHHbIe
pe3ynbmamel ucciiedosaHusi cmaHdapmHbIX CXeM Xxumuomepanuu paka xesyoka u paka rnpsimou
KuwKu memodamu (hapMakKOIKOHOMUHECKO20 aHarnu3a «MUHUMU3ayusi CmouMocmuy U «CmoumMocms —
aghgbekmusHoCMby. YecmaHo8rmneHo, Ymo € no3uyuu 3KOHOMUU cpedu cmaHOapmHbIX CXeM f1e4eHUst
paka xenydka Haubornee yerecoobpasHo rpumeHeHue OokcopybuyuHa 8 MOHopexume, Ors nede-
HUS1 paka npsmMoU KUWKU — meaaghypa, a makxe rpusedeHbl 06beMbl 803MOXHOU IKOHOMUU 8 pac-
yeme Ha Kypc rieq4eHusi 055t 00Ho20 bosibHoz20. OnpedernieHo, 4Ymo 8 COOMHOWEHUU CMOUMOCMb —
agppekmusHocmb mepanuu Haubosiee payuoHabHbIM 8 JIEHeHUU paka Xeryoka makxe sernsemcs
npumeHeHue GokcopybuyuHa, a 8 Ie4YeHuUU paka rnpsmMoul KUWKU — meaaghypa. Takum obpa3om, rosy-
YeHHbIe pe3yrbmambl 10380/1510m 8blbpambe cxeMy meparnuu ¢ y4emom rnompebHocmu 8 3KOHOMUU
cpedcme, Ymo sigrisiemcs KpaliHe akmyarbHbIM 8 ycriogusix 0eguyuma puHaHcuposaHusi 30paeo-
OXpaHeHuUs.



