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The number of people with cardiovascular diseases has increased significantly in recent
years. According to statistics, diseases of the cardiovascular system occupy one of the first
places among other diseases. One of the main pathologies in cardiology is hypertension.
Treatment of arterial hypertension for a long period remains an important medico-social
and economic task, a heavy financial burden falls on the patient himself or on the health
care system, in the case of free distribution of drugs. The group of antihypertensive drugs
is one of the most expensive, which raises the question of cost-effective therapy. Clinical
and economic research that combines analysis of clinical efficacy and affordability is ne-
cessary for evidence-based, rather than empirical, choice of the drug. The most acceptable
method of assessing the clinical significance of various drugs is a «cost-effectiveness»
analysis. The article is devoted to the conducted pharmacoeconomic research, giving a
comparative assessment of various enalapril generics. The objective of the work was to
identify and justify the use of the most clinically effective and cost-effective generic drugs
enalapril. The methodological basis of the research was the modern concept of marketing
research of the drug market, the methodology of system analysis and scientific forecasting
of economic phenomen. In the process of research, the methods of system, sociological,
economic and statistical analysis, including absentee questionnaires, were used. As a result,
sales of cardiovascular drugs on the pharmaceutical market were analyzed, the structure
of enalapril generic consumption in health facilities was studied, and a pharmacoeco-
nomic analysis («cost-effectiveness»y method) of antihypertensive treatment of enalapril
generics was conducted.

Key words: pharmacoeconomic analysis; «cost-effectivenessy; arterial hypertension; blood
pressure; generics; enalapril.

Introduction. Rapid development of the pharmaceutical market in our country has
led to the appearance of a large number of generic drugs. Nowadays, the number of
generics, according to different authors, reaches 90 % [1]. Original drugs are drugs that
came into circulation with their own registered names. Reproduced medicinal products
are medicinal products that have come into circulation after the expiry of the exclusive
patent rights for original medicinal products [6]. The original drug (brand-name drug)
is first synthesized and completed a full cycle of clinical trials drug, whose active in-
gredients (method of preparation, indications for use, trade name) are protected by a
patent for a certain term. Reproduced medicinal product (generic drug) is a medicinal
product having a proven therapeutic interchangeability with an original medicinal pro-
duct of a similar composition manufactured by another manufacturer. Generics are
allowed in a sale after the expiration of the original drug patent protection and un-
dergo a brief registration scheme and an assessment of bioequivalence.

Pharmaceutical manufacturing companies of original drugs spend a huge amount
of time and money on drugs manufacturing, analyzing the clinical effectiveness and
safety of their drug, as well as on the patenting procedure and registration [1, 7].
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Manufacturers of generic drugs are actively promoting their products, not always pro-
ving its therapeutic equivalence to brands. Therefore, it is difficult to assess the objec-
tivity of information about generics, on the basis of which a doctor or pharmacist can
decide to replace one analogue with another without harming the patient [6]. The ge-
neric preparation can only be considered equivalent to the original one when it is
similar in three characteristics: pharmaceutical, pharmacokinetic and therapeutic equiv-
alence. However, the question of the therapeutic equivalence of the reproduced me-
dicinal products is often left open, since comparative clinical trials of generics and
brand-name drugs are not compulsory at present, and the conclusion about the drug is
made on the basis of pharmaceutical and pharmacokinetic equivalence [1]. It should
be borne in mind that the study of bioequivalence only suggests that generics pharma-
cokinetically equivalent to the original drugs provide the same efficacy and safety of
pharmacotherapy [8].

Considering the low price, the reproduced medicinal products gained popularity
with the organizers of drugs procurement for medical organizations of state form of
ownership. The vicious practice of short-term saving of financial resources for a me-
dical organization, as a rule, results in large economic losses in the future in the provi-
sion of medical care. The vicious practice of short-term saving of financial resources
for a medical organization, as a rule, results in large economic losses in the provision
of medical care in the future. This paradox is largely due to the lack of equivalent
clinical effectiveness between generics and brands. This usually leads to a longer stay
of patients in the hospital, the use of higher therapeutic doses of medications, as well
as to the additional costs for replacing the drug, in case if it is ineffective, and for the
prevention of undesirable side effects.

On the other hand, practicing doctors and patients are not always well informed
about the merits and demerits of generic drugs, although it is the doctor, like no other,
that should be primarily aware of the quality of the drug that he appoints to the patient.
If the treatment is ineffective, the claims are fairly justified to the treating doctor, not
the manufacturer. Lacking reliable information about the equivalence of brands and
generics, both doctors and patients come to their own opinion about the drug by trial
and error.

The problem of choosing between the original drugs and generics appears when
using any classes of drugs. It also occurs in the treatment of hypertension.

The treatment of arterial hypertension over a long period remains an important
medical, social and economic task, which falls heavily on the patient himself or on the
health care system, in case of free of charge medication dispensing. The popularity of
angiotensin-converting enzyme (ACE) inhibitors in the treatment of arterial hyperten-
sion among physicians and patients is well founded. Due to a wide range of generic
drugs on the market of ACE inhibitors, the issue arose regarding the interchangeability
of these drugs and therapeutic equivalence with the brand [5-7].

For a scientifically based choice of a drug, it is necessary to conduct clinical and
economic studies combining the analysis of clinical efficacy and economic accessibility.
The most acceptable method for assessing the clinical significance of various drugs is
the «cost-effectiveness» analysis [4]. Based on the above, we conducted a clinical and
economic study on the comparative evaluation of various generics of enalapril.

The purpose of this study was to identify and justify the use of the most clini-
cally effective and economically feasible enalapril generic drug for inclusion in the
formulary of Kyiv medical organization.

During the research the following tasks were solved:

— to study the situation on the pharmaceutical market of cardiovascular drugs in

Kyiv;

— to analyze the structure of consumption of enalapril generics in medical organiza-
tions in Kyiv;
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— to conduct a pharmacoeconomic analysis of antihypertensive therapy with generic
drugs of enalapril in Kyiv clinics.

Methodology. Sales volume of cardiovascular drugs and ACE inhibitors were stu-
died using analysis of annual reports in the structure of retail and wholesale turnover.

Analysis of the structure of enalapril generics consumption was conducted based
on the results of the questionnaire of doctors and patients, as well as on the analysis
of the case histories for 2016. The obtained data formed the basis of clinical re-
search.

Research design is an open, comparative, short-term study of the clinical and
economic effectiveness of enalapril generic drugs: enam (Dr. Reddy’s Laboratories,
India), ednit (Gedeon Richter, Hungary), enap (KRKA, Slovenia), enalapril (Novomed,
Russia).

The study included 683 patients with a diagnosis of hypertension.

Subsequently, the patients were divided into 4 groups depending on the drugs used.
To achieve the greatest homogeneity possible of the compared groups, exclusion cri-
teria were defined: myocardial infarction in case history, the development of side effects
with the use of ACE inhibitors and the need to switch to another class of antihyper-
tensive drugs.

The average age of patients separately for women and men in groups receiving
different drugs is shown in Table 1.

Table 1. The average age of patients in different groups of generics

Age of patients (years, M + o)

Gender - -
Enalapril | Enap | Enam | Ednit
Women 66,3 £ 2,0 63,9 £2,0 59,8 £ 1,8 60,1 £1,8
Men 61,4 +4,4 59,8 £3,2 56,5 +£3,2 60,3 £ 2,8

Treatment was carried out in the form of monotherapy with enalapril generics. The
duration of medical observation, including hospitalization and the following attendance
of doctors, was 2 months. According to the literature, rapid increase of the dose of
ACE inhibitors is not recommended, since over time the effectiveness of antihyperten-
sive therapy in many patients is increased even with the use of small doses of the drug.
You can increase drug dose only in 4 weeks in case if blood pressure is not normalized
[2, 7].

The effectiveness evaluation was carried out for four generics.

The effectiveness of therapy was assessed by surrogate points, that is, by reducing
systolic and diastolic blood pressure.

A cost-effectiveness analysis was chosen to assess the economic effectiveness of
the therapy.

For the analysis, direct medical costs were used — the cost of a two-month therapy,
taking into account the average retail prices of drugs in rubles, which were centrally
supplied to the clinics under study. The cost of the average dose of drugs was calcu-
lated and the price of the course of treatment was determined. The source of prices for
medicines is the average retail prices of pharmacies for 2016. Direct non-medical and
indirect costs were not taken into account, as all patients received a standard laborato-
ry-diagnostic examination.

Then the calculation of the clinical effectiveness and economic feasibility of the
drugs was carried out using the «cost-effectiveness» analysis, and “cost-effectiveness”
indicators were obtained reflecting the ratio of the real drug costs to its effectiveness.
The smaller this indicator was, the more clinically expedient and economically expedi-
ent the given drug was.

Results and discussion. The situation in the wholesale and retail market of medi-
cines confirms the high adherence of patients to the use of ACE inhibitors. On the
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pharmaceutical market in Kiev, this group of drugs takes the first place in sales of
cardiovascular products, and the leader in sales within the group is INN enalapril.

A similar situation can also be observed with patients concessional support of the
decreed group. The share of enalapril accounts for 50 % from the group of ACE in-
hibitors.

Among the generics of enalapril, the leading position in retail turnover is occupied
by the drug enap of the company KRKA, followed by ednit of Gedeon Richter with
close sales figures. The list of reproduced preparations of enalapril continues with enam
(manufacturing company Dr. Reddy’s) and enalapril (various manufacturers).

The average daily doses of the preparations are indicated in Table 3. As a result of
the pharmacoeconomic analysis, the obtained data is presented in Table 2.

The obtained data made it possible to identify the leaders in terms of clinical ef-
fectiveness. They were ednit and enalapril. These drugs showed similar levels of sys-
tolic blood pressure reduction (by 25,33 and 24,21 %) and diastolic blood pressure
reduction (by 17,14 and 16,45 %) at dosages of 22,5 and 19,6 mg, respectively.

Table 2. Indicators of clinical and economic
efficiency of enalapril generic drugs according
to pharmacoeconomic research

Systolic «Cost/ Diastolic «Cost/
Dr Compan Average blood pres- effective- blood effective-
ug pany dose, mg sure reduc- ness» pressure ness»
tion, % indicator reduction, % indicator
Ednit Gedeon Richter 22,5 25,33 32,78 17,14 38,87
Enap KRKA 23,1 20,1 34,18 14,33 39,11
Enam Dr. Reddy’s 22,1 18,44 37,55 10,1 54,84
Enalapril «Novomed» 19,6 24,21 7,12 16,45 9,68

Pharmacoeconomic calculations made it possible to reveal the following picture:
enalapril takes the first place and further, with the minimal difference, ednite and enap
are located. Enam showed low clinical efficacy and, as a result, a high «cost-effective-
ness», despite the lower cost, in comparison with other generics. Since, in order to
achieve the target level of blood pressure reduction, it was necessary to adjust the dose
toward its increase, which, despite the low cost of this drug, led to a significant increase
in the cost of treatment. Therefore, from a pharmacoeconomic point of view, enam is
the least preferred drug [4—6]. According to our research, 18 % of patients with an
enam had unwanted side effects, which manifested itself as dry cough and allergic
reactions.

Conclusions. According to the frequency of prescriptions, «Enap» of the company
KRKA takes the first place in the treatment of hypertension in Kyiv from Enalapril
generics analogs.
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ITOPIBHAJIBHE ®APMAKOEKOHOMIYHE NOCJIIJDKEHHA
TA OLIHKA T'EHEPUKIB EHAJIAIIPWJIY B JIKYBAHHI XBOPUX
HA APTEPIAJIBHY T'TIIEPTEH3IIO

I B. Caxanoa', K. JI. Kocsuenxo'!, T. C. Hezo0a', A. B. Kabauna?, JI. JI. Jlaemsi?,
B. B. I'taouwes’, €. B. Inadyx* (Kuis, 3amopixoks, XapkiB)
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YucenbHICTh JIIOJICH, XBOPUX HA CEPIEBO-CYIMHHI 3aXBOPIOBAaHHS, OCTAHHIMHU POKAMH 3HAYHO
30BUTBIIMIIACH. 32 CTATUCTUYHUMU JaHUMH, XBOPOOH CEpLEBO-CyAMHHOT CHCTEMH MOCiIAI0Th OfHE
3 MEPIIUX MiCllb CEpej IHMMX 3aXBoproBaHb. OJHIEI 3 OCHOBHUX MATOJOTIH y Kapaioyorii € ri-
neproHiuHa xBopoOa. JlikyBaHHs apTepiajlbHOI rinepTeH3ii IpoTAroM TPUBAJIOro NEpioAy 3ajuiia-
€THCSI BXJINBUM MEIUKO-COLIAIbHUM Ta €KOHOMIYHUM 3aBJAaHHIM, BXXKUM (DIHAHCOBUM TATapeM
Ha caMoro maijieHTa abo Ha CHUCTEMY OXOPOHH 370pOB’s, Y pa3i OE3KOIMITOBHOIO BIIIMYCKY JIKiB.
I'pyna aHTHTINEPTECH3UBHUX TpENapariB € OJHI€I i3 JOPOrOBapTICHHUX, Y 3B’SI3Ky 3 UMM MOCTa€
MATAHHS PO €KOHOMIUHO OOIpYHTOBaHy Teparito. J[Jis HayKoBO OOTpyHTOBAHOTO, a HE eMIipHY-
HOro BHOOpY Npenapary HeoOXiqHe NPOBEACHHS KIIIHIKO-€KOHOMIYHUX J0CIiKEHb, 110 MOEAHYIOTh
aHaJli3 KIiHIYHOI €()eKTUBHOCTI Ta €KOHOMiI4HOi focTynHOCTi. Halibinbm npuiHATHUM METOAOM
OIIHKY KJIIHIYHOI 3HAUyN[OCTI Pi3HUX IpernapariB € aHali3 «BUTPaTH — e(eKkTuBHicTH». CTarTs
MIPHUCBsSIYEHA MTPOBEICHUM (hapMaKOCKOHOMIYHHMM JIOCIIJDKEHHSM, B KX HABOAWUTHCS IMOPIBHSUIbHA
OIlIHKa PI3HUM TCHEepUKaM eHaianpuiay. Merow poOoTu Oya0 BH3HAYCHHS Ta OOTPYHTYBAaHHS BH-
KOpHCTaHHS HaWOIabII KIiHIYHOC()EKTUBHOTO T4 €EKOHOMIYHO JIOIIJILHOTO TEHEPUIHOTO TMpenapaTy
eHajanpuil. MeToJ0J0TiYHOI0 OCHOBOIO NOCHiIKEHHs Oyna cydacHa KOHLEILisi MapKEeTHMHTOBHUX
BHBUYCHHS PHHKY JIIKAPCHKHX 3aC00iB, METOAOJOTIsI CUCTEMHOTO aHalli3y i HAayKOBOTO MPOTHO3Y-
BaHHS €KOHOMIUHHUX sIBUII. B mpoueci 1ociigkeHb BUKOPUCTaHI METOM CUCTEMHOTO, COII0JIOT Y-
HOTO, €eKOHOMIKO-CTaTHCTUYHOTO aHai3y, y TOMY YMCII 3a04YHOT0 aHKeTyBaHHs. B pe3ynbrari mpo-
aHaji30BaHO 00CAT Mpoaaxy Ha (apMaleBTHUYHOMY PHUHKY CEpPLEBO-CYJAMHHHUX IMpenaparis,
BHUBYECHO CTPYKTYpPY BHKOPHUCTAHHS I€HEPUKIB €HAIANPHIIY y 3aKjiagaX OXOPOHH 3J0POB’s Ta MPO-
BeJleHO (apMaKOEKOHOMIUHMN aHamli3 (METOA «BUTPAaTH — €(GEKTUBHICTH») aHTUTINEPTEH3UBHOI
Tepamnii reHapuKiB eHaJanpuiy.

KurouoBi ciioBa: papMakoCKOHOMIYHHN aHANI3; «BUTPaTH — ¢(DEKTUBHICThY; apTepiaibHa rinep-
TEH31sI; apTepiajbHUI THCK; TCHEPUKH; CHAJIATIPUIL.
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KomnmuecTBo mrozeif, OONBHBIX CEpAEYHO-COCYAUCTHIMHU 3a00JIEBaHUAMH, 32 MOCIEIHUE TOIBI
3HAUUTENBHO yBeIHUHI0Ch. [lo cTaTucTHdecknM JaHHSIM, OONE3HM CEepACIHO-COCYANCTOI CHCTEMEI
3aHMUMAIOT OJIHO M3 IMEPBBIX MECT Cpelau Apyrux 3abosieBanuil. OHON M3 OCHOBHBIX MATOJOTHH B
KapaAUOJIOTUU ABJIACTCA T'MIICPTOHUYCCKAs Oonesun. Jleuenue apTepnaanoﬁ TUTICPTCH3UN B TCUCHUC
JUINTENILHOTO MEepUoaa 0CTa&TCsl BXKHOW MEJUKO-COLUANBHON U 9KOHOMHUYECKOH MPOoOIeMoi, TaxE-
JIIM (PUHAHCOBBIM OpeMEeHEeM AJISL CaMOro MalUeHTa WM CUCTEMBI 3ApaBOOXpPaHEHUs B cilydae Oec-
IUTATHOTO OTITyCKa JICKapCTB. [ pyIia aHTHTHIIEPTEH3UBHEIX IIPETIapaToB SIBISIETCS OJHOM U3 JOPOTo-
CTOAIMINX, B CBSI3M C UM BO3HHKAECT BOTIPOC 00 SIKOHOMHUYECCKH 0OOCHOBAaHHOW Tepanuu. [l HaydHO
000CHOBAHHOTO, a HE AIMIIUPUYECKOTO BhIOOpa Ipenapara HEOOXOJUMO MPOBEJCHUE KIMHUKO-
9KOHOMHUUYECKUX HCCIICNOBAHUHN, COYETAIOINX aHAIN3 KINHUIECKOH () (GEKTUBHOCTH 1 YKOHOMUYECKOH
nocrynHoctd. Hanbosee mpuemiieMbIM METOAOM OLIGHKU KJIMHUYECKON 3HAYMMOCTH Pa3JIMUHBIX IIpe-
[1apaToB SIBJISIETCS aHAIU3 «3aTparbl — 3GGEKTUBHOCTL». CTaTbsi MOCBALIEHA IPOBEAEHHBIM (hapMa-
KOPKOHOMUYECKHUM HCCIEJOBAaHUSM, B KOTOPBIX IPUBOJUTCSA CPABHUTEIbHASL OLEHKA PA3JIMUHBIX Ie-
HepHKoB dHananpuia. [{ensio paboTer OBLIO ONpeerIeHre 1 000CHOBaHNE MCHONB30BaHHS Hanboee
KIMHIYEeCKH () (HEKTUBHBIX W YKOHOMHUYECKH IeTec000pa3HbIX TeHepUIeCKUX IPErnapaTtoB YHaNANpPH-
na. MeTog0nornyeckoif 0CHOBOM HCCIeI0BaHMs SBIISAIACh COBPEMEHHAsI KOHIIEIIHNSA MapKETHHTOBOTO
U3Y4YEeHHUsl UCCIEeJOBAHUM PBIHKA JICKAPCTBEHHBIX NPENapaToB, METOLONOTUS CUCTEMHOIO aHaJlIn3a U
HAy4HOI'0 MPOrHO3MPOBAHUS 3KOHOMMUYECKUX sIBIeHHH. B mpouecce uccienoBaHuil UCIOIb30BAHBI
METOABl CUCTEMHOIO, COLIMOJIOTHYECKOI0, SKOHOMHUKO-CTaTUCTUYECKOIO aHalu3a, B TOM 4HCIIE 3a-
OYHOTO aHKETHPOBaHHA. B pesymbrare OBIIM MpOAaHATH3HPOBAHEI 00BEM MpOJaXH Ha (apmaneBTH-
YECKOM PBIHKE CEpJeYHO-COCYANCTHIX IIPEIaparoB, U3ydeHa CTPYKTypa MOTPEONECHUS TeHEePHUKOB
SHAJANpHUIA B YIPEKACHUAX 3APaBOOXPAHEHUS U MPOBEAEH (hapMaKOIKOHOMUUECKHH aHaIH3 (METON
«3arparbl — 3((HEKTUBHOCTb») AHTUTMIIEPTEH3UBHON TE€PANNK I'€HEPUKOB SHAIANPUIIA.

KawueBbie ciioBa: GpapMakodKOHOMHUECKHUIT aHAIH3; «3aTPaThl — 3PPEKTUBHOCTEY; apTepUaIb-
Has TUIEPTEH3Us; apTepualbHOE JaBICHUE; TeHEPUKH; YHAIIAIIPHIL.



