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DapMaKO3IKOHOMUYECKOE HUCC/IeJ0OBAHUE KallTOIIPUJa,
SHAJIApIIIAa U JIN3UHOIIPWJIA, BBINOJTHEHHOE C UCIIOJIb30BaHUEM
maHHbIX 'ocyJapCcTBEHHOI0O peecTrpa nmpeaebHbIX OTITYCKHBIX I€H

E.9. N3uruna, E.H. Akymesa, I'.b. Aprembesa, [.C. Tutos, /I.I1. bokosa

@I'BOY BO «PszaHckuil 2ocydapcmeeHtblil meduyuHeKkuil ynusepcumem um. akademuxa H.I1. [Tasaosa» Munadpasa
Poccuu, PsizaHv, Poccus

AHHOTAIIUA

BBeeHue. AprepuasibHasa runeprensus (Al') — ogHa U3 cepbe3HBIX IPO6JIEM COBPEMEHHOM MeUITMHBI. Bbicokoe
apTepHuasibHOE /IaBJeHNe 3HAYNTEIbHO YBEJTNINBAET BEPOSATHOCTD OIIACHBIX OCJIOXKHEHUI CO CTOPOHBI CepPEeIHO-COCYAN-
croii cucrembl (CCC).

Il e 1 5. IIpoBeneHme GapMaKOSKOHOMHYECKOTO aHAIH3a «3aTPATHI-2Q(GEKTUBHOCTb» WHTMOUTOPOB aHTHOTEH3UH-
npespaanoiero gpepmenta (MAII®) — kanTompuIIa, SHATIANPIUIA U JTU3UHOIIPUJIA C UCIIOIH30BaHUEM JIaHHBIX ['ocyap-
CTBEHHOT'O peecTpa Ipe/iesIbHBIX OTIYCKHBIX IIeH.

MaTepuanb HU MeToOob . Napopmalusa o KIMHIUECKOH 3 dbekTrBHOCTH N3yuaeMbix HAIID 6pu1a chop-
MHPOBaHA Ha OCHOBAHUH JINTEPATYPHBIX IAHHBIX. B KauecTBe KpuTepUs KIMHIIECKOH 39(pEeKTUBHOCTH PAaCCMATPUBAJICS
YPOBEHb HOPMaJIM3AI[UH HOBBINIEHHOTO A/l (CHCTOINYECKOTO U AHACTOIMUECKOr0). 3aTpaThl Ha (HapMaKOTEPAIINIO pac-
CUYMTHIBAJIM HA OCHOBAHUU IPEJEIbHBIX OTIIYCKHBIX IIeH COIVIACHO JJAHHBIM ['0CyZJapCTBEHHOTO peecTpa JIeKapCTBEHHBIX
cpencts. [lyist poBeeHus hbapMaKkOIKOHOMUYECKOTO aHAIN3a «3aTparhl-addekTuBHOCTD» (cost-effectiveness analysis —
CEA) 6bLT BBITIOTIHEH pacyeT KoabduimenTta «3atparbl-addekTruBHOCTh» (cost-effectiveness ratio — CER) s kanto-
IpuJja, JIM3UHONPIJIA U JHAJAIPIIIA C LEJIBI0 OINpe/eyieHUus Hamubosiee SKOHOMHYECKH NPEAIOYTHTENIbHOro HAIID,
JleMoHcTpupylolero MuHuMasbHoe 3HaueHne CER. CEA npoBosuics B 3 Bapuantax: CEA NO 1 — pacuet CER 7151 20 iofi-
rpynn (CER oTziespHO /1A KaXkK/I0U OBUPOBKH, IIPO/IEMOHCTPUPOBABIIEH KINHIUECKYI0 3 dekrTiBHOCT); CEA NC 2 —
pacuer CER 0TZiesIbHO 110 KaXK/T0H I03UPOBKE, CTOUMOCTH KOTOPOU ObLIa HCIOJIb30BaHA JJ1s pacyera 3arpaT; CEA No 3 —
pacueTr CER 0/1HOBpeMEHHO 110 BCEM /103aM.

PesynbpTars . 3Hauenusa CER sHananpuia B ciryyae ero NpuMeHEHUs B CYTOYHOH JJO3UPOBKE 20 MT, KOTOpas
JlocTUATasIach ObI 3a cUeT mpuemMa 4 Tabsietox (tabs1.) o 5 Mr, ObUTH CTATUCTHUECKH 3HaYnMO MeHbIie 3HaueHuir CER kar-
TONIPUJIA U JIN3UHONPIIA NIPU OlLleHKe KIMHUYeCKOH 3¢ @dEKTUBHOCTH 110 HOPMATU3AIUH CUCTOJIMYECKOTO apTeprasb-
soro gasienusi (CAT). Takke ycraHOBJIEHO, uyTo 3HaueHus1 CER sHaamnpuia B ciiydae ero IpuMeHEHUs B CyTOUHOU 03U~
POBKe 20 MT, KOTOpast JOCTUTaIach ObI 3a c4eT nmpreMa 8 TabJI. 1o 2,5 MT, ObUIH CTATHCTHYECKH 3HAYMMO MeHbIIle 3HaUe-
Huii CER kanronpuia u JIM3MHONIPHIIA IIPH OIIEHKE KIMHUYECKON 3((GEKTUBHOCTH 10 HOPMAJIM3AIUHU TUACTOJINYECKOTO
aprepuaabHoro gasierus (JIAJT).

3akKkmmoueHUe. AHaIU3 «3aTPATh-3(PHEKTUBHOCTH» NHTHOUTOPOB ATI® rmokazas, 4To SHAJIATIPUII B JIOBUPOBKE
20 MT/cyT sABsieTCss 6ojiee IKOHOMUYECKH 3Gb(EKTUBHBIM, UeM KAUTONPHI M JIM3UHOIPWI, sl HopManuzanuu CAJL
u JIA/.

Kaoueenle caosa: GapMakodKOHOMUKA, aHAJINU3 «3aTPaThl-2QPeKTUBHOCTD», IOBBIIIIEHHOE apTepUaIbHOE JlaBjIeHUe,
AQHTUTHUIEPTEH3UBHAS T€PAIUsl, HHTUOUTOPHI aHTHOTEeH3UHIIpeBpaIamIero dbepmenTa, I'ocyZJapcTBEHHBIH peecTp Ipe-
JIeJIbHBIX OTILyCKHBIX IIeH.
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A pharmacoeconomic study of captopril, enalarpil, and lisinopril
using data from the State Register of Maximum Selling Prices

E.E. Izigina, E.N. Yakusheva, G.B. Artemyeva, D.S. Titov, D.P. Bokova

Ryazan State Medical University named after academician I.P. Pavlov, Ryazan, Russia

ABSTRACT

Introduction. Arterial hypertension (AH) is a serious problem of modern medicine. High blood pressure sig-
nificantly increases the risk of dangerous cardiovascular complications.

Aim . To perform a pharmacoeconomic cost-effectiveness analysis of angiotensin-converting enzyme inhibitors
(ACE inhibitors) — captopril, enalapril, and lisinopril using data from the State Register of Maximum Selling Prices.
Materials and methods. Dataon the clinical effectiveness of the studied ACE inhibitors was obtained
from literature sources. The level of reduction of elevated blood pressure (systolic and diastolic) was considered as the
criterion of clinical efficacy. The costs of pharmacotherapy were calculated based on the data from the State Register of
Medicines. To perform a cost-effectiveness analysis (CEA), the cost-effectiveness ratio (CER) was calculated for captopril,
lisinopril, and enalapril in order to determine the most cost-effective ACE inhibitor with the minimum CER value. The CEA
was performed in 3 variants: CEA No. 1 — calculation of CER for 20 subgroups (CER separately for each dose that demon-
strated clinical effectiveness); CEA No. 2 — calculation of CER separately for each dose, the price of which was used to cal-
culate the costs; CEA No. 3 — calculation of CER for all doses simultaneously.

Results. The CER values for enalapril at a daily dose of 20 mg, achieved by taking four 5 mg tablets, were statisti-
cally significantly lower than the CER values for captopril and lisinopril when assessing clinical effectiveness by normaliz-
ing systolic blood pressure (SBP). It was also found that the CER values for enalapril at a daily dose of 20 mg (8 tablets at
a dose of 2,5 mg) were statistically significantly lower than the CER values for captopril and lisinopril when assessing

clinical effectiviness by normalizing diastolic blood pressure (DBP).

Conclusion.

A cost-effectiveness analysis of ACE inhibitors showed that enalapril 20 mg/day is more cost-

effective than captopril and lisinopril for normalizing SBP and DBP.
Keywords: pharmacoeconomics, cost-effectiveness analysis, high blood pressure, antihypertensive therapy, angioten-
sin-converting enzyme inhibitors, State Register of Maximum Selling Prices.

Citation example: Izigina E.E., Yakusheva E.N., Artemyeva G.B., Titov D.S., Bokova D.P. A pharmacoeconom-
ic study of captopril, enalarpil, and lisinopril using data from the State Register of Maximum Selling Prices. Journal of
Siberian Medical Sciences. 2026;10(1):102-125. DOI: 10.31549/2542-1174-2026-10-1-102-125

BBEJAEHUE

AprepuanbHas runeprensus (Al) sBisiercs
OZIHUM U3 HauboJiee pacIpocTpaHEeHHBIX 3a60seBa-
Huii [1]. Pacmpocrpanennocts AI' B Poccuiickoit
denepanuu (PP) He BhI3BIBAET ONITUMU3Ma, 32601~
BaeMocTb Al cocTasidAeT 41,1 % y My»K4uH 4 29,0 %
y skeHIuH [2]. CoryiacHO JJaHHBIM HCCIEIOBAHUSA,
nposenenHoro G. Danaei et al. (2009), B CoenuHeH-
HbIx [lItaTax Amepuku (CIIIA) AT' ycrynaer juib
KypeHHI0 TabaKa I10 YacTOTe BhI3BIBAEMBIX CIyUaeB
cmepTH oT Goste3Hel cepaa u cocyoB [3]. E.S. Ford
(2011), oUeHUBHINI pe3yJbTAThl ABYX KPYIIHBIX
HaOJIFOTaTETbHBIX HCC/IEIOBAHUM, MPOBEIEHHBIX B
CIIIA, c yuacTueMm 23 272 MaIlUEHTOB, TOKa3aHO, YTO
60Jiee TIOJIOBUHBI JIETAJTBHBIX CJIy4aeB CBA3aHBI C
KOPOHAPHBIMU U 11epeOPOBACKYISAPHBIMU COOBITH-
SIMH, TIPOU30IIEAITUMHI Ha (DOHE BBHICOKOTO apTepHU-
ampHoro gaBienus (AJl) [4]. auHble apyroro
uccaeloBaHusA, Takxke mpoBogubmierocsa B CIIIA,

INTRODUCTION

Arterial hypertension (AH) is one of the most
common diseases [1]. The prevalence of AH in the
Russian Federation (RF) is not encouraging; the
incidence of AH is 41,1% in men and 29,0% in
women [2]. According to a study of Danaei et al.
(2009), in the United States of America (USA), AH
is second place following tobacco smoking in the
structure of cardiovascular mortality causes [3].
Ford (2011), who assessed the results of two major
observational studies conducted in the USA and
involving 23,272 patients, showed that more than
half of the deaths are associated with coronary and
cerebrovascular events due to the high blood pres-
sure (BP) [4]. Data from another study, also con-
ducted in the USA, indicate a higher vulnerability to
AH-related cardiovascular complications (CVC) in
the female population (32%) compared to the male
population (19%) [5].
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VKa3bIBAIOT Ha O0Jjiee BBICOKYIO YA3BHUMOCTH K CEp-
JleaHo-cocyauctbiM ociaoxkuenuam (CCO), cBazaH-
HBIM ¢ AT, )KeHCKOTO HacesieHus (32 %) 1mo cpaBHe-
HHUIO ¢ My>KCKUM (19 %) [5].

AT — CHUHAPOM TIOBBIIIEHUS] CHUCTOJTHYECKOTO
aprepuanbHoro aasinenus (CAJl) =140 MM pT. cT. u/
WIN JIAACTOJTNYECKOTO apTEPUAJIPHOTO JTaBJIEHUS
(JIAT) =90 MM PT. CT. ITOCJIe TOBTOPHOTO 00C/IeI0Ba-
Hus [6]. [IpeaynpexxneHue U ObICTPOE BBISABIECHHE
AT urpaer KJIIOUYEBYIO POJib A 3PPEeKTUBHOCTU
JIeYeHUs1 3TOTo 3a00JIeBaHUA.

Ompenenenne crenenu u craguil AI' obecrieun-
BaeT BAXXHYI HWH(MOPMAIMOHHYIO 0a3dy Juisi Oosiee
TOYHOU JUArHOCTUKU U 3(GGEKTUBHOTO JeYeHUs
JIAaHHOTO COCTOSHIUSI.

Kiaccudurarusas Al coracHO KJIWHUYECKUM
pexomenanusaM Poccuiickoro KapInoIOTHYECKOTr0O
obmectBa (PKO) «ApTepuasbHas TUIEPTEH3US Y
B3pOC/IBIX» IPUHHUMAaeT BO BHUMAaHUE (HAKTOPBI
p¥icKa u BKJIoUaer 3 ctaguu (tabi. 1).

I mpenoreparmienns CCO u mocTr:KeHus 1iese-
BBIX 3HAUYeHUH A/l HCIOJB3YIOTCS MPUHIMIIBI, Ha
KOTOPBIX OCHOBaHO JieueHue AI'. MeToasl jieueHUs
JleniaT Ha HedapMakosiornueckue u ¢papMakoJIoru-
yeckue. VI3MeHeHne 0oOpasa >KU3HU MOMKET UMETh
[IOJIOKUTEJIbHOE BJIMAHNE Ha CHUKEHHE BBICOKOTO
ypoBHsI A/l ¥ BEpPOSITHOCTh BO3HUKHOBEHHS Cep-
JledHO-cocyIucThIX 3aboneBanuil (CC3) [7], omaako
JUIs1 OOJIBIIMHCTBA OOJIBHBIX 9TOTO HEJZOCTATOYHO, 1
UM Bce Ke He0OXOMMO ITPOBOJAUTH aHTUTHUIIEPTEH-
3UBHYIO Tepamnuio. MHOTOUHCIEHHbIE KITUHUYECKHE
HCCTIE0BAHUA JEMOHCTPUPYIOT MMOJB3Y OT IpPHMe-
HeHUs JiekapcTBeHHbIX cpezcT (JIC) B mpenoTBpa-
IeHUH pa3BuTHA 3a00seBanuii cepyna [8]. B xpym-
HOM WHCCJIEJTOBAHUU, IIPOBEJIEHHOM B CEBEPHOH
yactu VTanuu, BHISBIIEHO, UTO MAIUEHTHI, ITpEeKpa-
THUBIIIME AaHTUTUIIEPTEH3UBHYIO TEPAIIUIO, B TEUEHHUE
HECKOJIBKUX MECSIEB JEMOHCTPUPOBAIN IIOUTH
40%-1 poCT UmCIa TOCHUTAU3AIUN BCJIEACTBUE
cepaeuaHoit HezocratouHocTH (CH) 1o cpaBHEHHIO ¢
TEeMH, KTO He IIPeKpaIas Tepamuio [9].

KinHnyeckue peKOMeHJAalMd B HACTOSIIEe
BpeMsl ABJISIIOTCS COTJIACOBAHHBIM 3JKCIIEPTaMH
JIOKYMEHTOM, B KOTOPOM OTPa’X€HbI IMOAXOAbI K
BEJIEHUIO TIAIIUEHTOB C OIIPeJIeJIEHHBIMU ITaTOJIOTH-
MU C YYEeTOM IIOCJIEJITHUX JOCTHKEHUH HAYKU U
KJIMHUYECKOU MPaKTUKHU [10]. IKCIepTHBIE opra-
Huzanuu, Brawdas PKO, EBpomnerlickoe 0611ecTBo
mo runepronuu (European Society of Hyperten-
sion — ESH), AMepUKaHCKYI0 KapAHOJIOTUYECKYIO
acconmanuio (American Heart Association — AHA)
u BceMupHYIO OpraHM3alHI0 3/IpaBOOXPAHEHUS
(BO3), pexomeHayOT (apMaKOIOTHUECKOe Jieue-
Hue AT, BKJIIOUaroIee MOHO- 1 KOMOMHUPOBAHHYO

AH is a syndrome of increasing systolic blood
pressure (SBP) =140 mm Hg and/or diastolic blood
pressure (DBP) =90 mm Hg after re-measurement
[6]. Prevention and timely detection of AH plays a
key role in the effectiveness of AH treatment.

Determining the grade and stages of AH provides
an essential base for more accurate diagnosis and
effective treatment of this condition.

AH classification according to the clinical guide-
lines of the Russian Society of Cardiology (RSC)
“Arterial Hypertension in Adults” takes into account
risk factors and includes 3 grades (Table 1).

To prevent CVC and achieve target BP values, the
principles underlying AH treatment are used. Thera-
pies are divided into non-pharmacological and phar-
macological. Lifestyle changes can have a positive
effect on reducing high BP and the risk of cardiovas-
cular disease (CVD) [7], but for most patients this is
not enough, and they still need antihypertensive
therapy. Numerous clinical trials demonstrate the
benefit of pharmacotherapy for preventing the CVD
morbidity [8]. A major study conducted in northern
Italy showed that patients who discontinued antihy-
pertensive therapy had an almost 40% increase in
the number of hospitalizations due to heart failure
(HF) over several months compared to those who did
not discontinue therapy [9].

Clinical guidelines are currently an expert con-
sensus document that reflects approaches to the
management of patients with specific pathologies,
taking into account the latest advances in science
and clinical practice [10]. Expert organizations,
including the RCOC, the European Society of Hyper-
tension (ESH), American Heart Association (AHA),
and the World Health Organization (WHO), recom-
mend pharmacological treatment of AH, including
mono- and combination therapies with antihyper-
tensive agents of various classes. At the initial stages
of AH therapy, the world leading cardiology societies
(RCOS, AHA, ESH) and WHO give priority to angio-
tensin-converting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs), however,
when choosing a specific drug, the individual charac-
teristics of the patient and the presence of comor-
bidities should be taken into account. Due to the lack
of strict recommendations for the use of specific
drugs, it can be assumed that within the group of
drugs mentioned above, they have similar efficacy,
and the choice may depend on economic factors and
the individual characteristics of a patient.

AIM OF THE RESEARCH

Performing a pharmacoeconomic cost-effective-
ness analysis of ACE inhibitors, captopril, enalapril,

104
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Ta6una 1. Knaccudukanus craguii Al B 3aBUCHMOCTH OT ypoBHe# A/l, Hasinuus GaKTOPOB PUCKA, HOPAXKEHHsI OPTaHOB,
00YCJIOBJIEHHOTO FMIepTEeH3UEH, U COMYTCTBYIOUIUX 3a00/IeBaHUN [6]
Table 1. Classification of arterial hypertension stages depending on blood pressure levels, risk factors, hypertension-related
organ damage, and comorbidities [6]

Crapusa Jpyrue ¢pakTopsl CreneHb noBbimeHus A/l (MM pT. cT.)
Stage pHCKa, HOpaXKeHne Grade of blood pressure increase (mm Hg)
OpraHoB-MHUIIEHeH
Other risk factors, Bricokoe 1-1 cTeneHp 2-1 cTeNleHb 3-1 cTenleHb
target organ damage HOpMaJIbHO€ (CAA 140-159, (CAA 160-179, (CAA =180,
(CAA 130-139) JAA 90-99) JAJ100-109) JAA =2110)
High normal Grade 1 Grade 2 Grade3
(SBP 130-139) (SBP 140-159, (SBP160-179, (SBP =180,
DBP 90-99) DBP 100-109) DBP 2110)
Crapusa 1 Het apyrux ¢axkTopos Huskuin puck Huskun puck YMepeHHbIH Bricokuii puck
(Heoc/0’)kHeHHasi)  pucKa Low risk Low risk pHUcK High risk
Stage 1 No other risk factors Moderate risk

(uncomplicated)

1 unu 2 dakTopa pucka

Huskuii puck

YMepeHHbIN

YMepeHHo-

Bbicokuii puck

1 or 2 risk factors Low risk pHUCcK BBICOKHUH PUCK High risk
Moderate risk Moderate-high
risk
23 ¢pakTOpOB pUCKa Husko- YMepeHHO- Bbicokuii puck Bbicokuii puck
>3 risk factors yMepeHHBbIN PUCK BBICOKUH PUCK High risk High risk
Moderate risk Moderate-high
risk
Crapus 2 [TopaxxeHre opraHoB- YMepeHHoO- Bricokuii puck Bricokuii puck Boicokuii /
(6eccumntoMHoe  MmuiieHei, XBII 3-i BBICOKHUH PUCK High risk High risk O4YeHb BBICOKHH
3a60JsieBaHUeE) craauu unu C/l 6e3 Moderate-high pHUcK
Stage 2 MOpaXKeHHsI OPTaHOB risk High/very high
(asymptomatic Target organ damage, risk
disease) stage 3 of CKD or DM
without end-organ
damage
Cragusa 3 YcranoBsienue CC3, XBII  OuyeHb BbicOKUM  O4eHb BbICOKUM  OueHb BbICOKUH  OueHb BHICOKHH
(ycTaHOBJIEHHOE >4-#1 craguu wnu C/l ¢ puCK pHCK pHCK pHUCK
3aboJsieBaHue) NOpaKeHHWeM OpraHOB Very high risk Very high risk Very high risk Very high risk

Stage 3 (verified
disease)

Verification of CVD, CKD
>stage 4 or DM with
organ damage

IIpumMeduaHnue. Al'-aprepuanbHas runepreHsus; A/l - aprepuanbHoe JaBneHue; CA/l - cucronnyeckoe AJl; 1A/l - inactonnyeckoe
AJl; XBII - xpoHuyeckas 60s1e3Hb novyek; C/l - caxapuslil quabet; CC3 - cep/ieyHO-CcOCYyAUCTOE 3a60JIeBaHUe.

Abbreviations:
CVD - cardiovascular disease.

TepaINuIo aHTUTUIIEPTEH3UBHBIMU CPEJCTBAMH Pa3-
JIMYHBIX KJ1accoB. Ha HaYaIbHBIX CTAAUAX TEPATTUU
AT' Bemyiue KapIHOJIOTHYECKHE OOIECTBa MHUpa
(PKO, AHA, ESH) u BO3 otnaioT npeamnodreHue
UHTUOUTOPAM aHTHOTEH3HWHIIPEBPAIIaioIero dgep-
meHTa (MAII®) u 610KaTOpaM pPEIEeNnTOpoOB aHTHO-
tensuHa II (BPA), oHako mpu BhIOOpE KOHKpET-
HOTO Iperapara cjefyeT YYUThIBaTh UHIUBUIYaTb-
Hble OCOOEHHOCTH  MalUeHTa ¢  HaJU4YHe
CONYTCTBYIOINMX 3abosieBaHUU. B cBsA3M c OTCyT-
CTBUEM KECTKHX PEKOMEHIAINH M0 IPUMEHEHHIO
KOHKpeTHBIX JIC MOKHO NPENOJIOKUTh, YTO BHY-
TPpU TPYIIbI BBINIEYKA3aHHBIX IIPEIapaToB OHU
UMEIOT CXOXKYI0 3(DGEKTUBHOCTh M BBIOOD MOXKET
3aBUCETH OT IKOHOMUYECKUX (HAKTOPOB U MHAUBHU-
JlyaJIbHBIX OCOOEHHOCTEH TalueHTa.

BP - blood pressure; SBP - systolic BP; DBP - diastolic BP; CKD - chronic kidney disease; DM - diabetes mellitus;

and lisinopril using data from the State Register of
Maximum Selling Prices.

MATERIALS AND METHODS

Clinical effectiveness of ACE inhibitors in
the treatment of high BP. Data on the clinical
effectiveness of ACE inhibitors, captopril, lisinopril
and enalapril was obtained via analysis of publica-
tions from Pubmed dated from 1955 to 2013. The cri-
teria for inclusion of a publication in the study were:

« established evidence of elevated BP in
patients;

« information on SBP and DBP levels at base-
line and those achieved during treatment,
and/or SBP and DBP values after BP norma-
lization in percentage terms;
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ITEJIb UCCJIEJIOBAHUSA

IIpoBesieHne papMakO3IKOHOMHUYECKOTO aHAIN3a
«3aTpathl — 3(PHEKTUBHOCTh» HHTHOUTOPOB HATID:
KaIllToIlpuWia, SHajalpuia WU JIM3UHOIpWIa — C
HCIIOJIb30BaHUEM JaHHBIX ['ocyzapcTBeHHOro pee-
CTpa IpeeIbHbIX OTIIYCKHBIX IIEH.

MATEPUAJIBI 1 METO/bI

Kimuanueckasn s¢ppexruBHOCTh HAIID mpu
JeueHUu NoBbINIeHHOTO AJl. MHbopmanus o
KInHUYecKol s dextuBHOCTH HAIID: KanTOIpIIIA,
JIN3UHONPWIA U SHAIANpPHIA — ObLIa MOoJydeHa Ha
OCHOBAaHHWU aHAIU3a MyOJTUKAIUN, pa3MeleHHbIX B
Pubmed 3a nepwuoz ¢ 1955 o 2013 r. Kpurepusamu
BKJIIOUEHUS ITyOJIMKAIUK B HCCJIEIOBAaHUE OBLIO
HaJIMYUe B Hel ciefyroleil nHoOpMaIum:

e yCTaHOBJEHHBIH GakT moBblmeHus AJl y

[IalNeHTOB;

o Hamnuue uHbopMaruu o6 ypoBHe CAJl u
JAJl no Tepanuu U JOCTUTHYTOM B Pe3yJib-
tare JeueHus ypoBHe CAJl u JIA/l u/wnu
sHauenusa CAJl u JJAJl mocie HOpMasIu3a-
[IUY, BBIPaKeHHBIE B IIPOLIEHTAX;

e MOHOTepanus ¢ npuMmeHeHneM HAII® (kamn-
TOIPUJIA, SHAJIATIPUIIA U JIN3UHOIIPUIIA);

e Hamune wuH@OpManuu 06 MCIOJIb3YEMBIX
CYTOYHBIX J103UpOBKax UAII®.

B pesysipraTe NpOBEEHHOrO IIOMCKA JJIS aHa-
Jam3a 0bUIo0 0OTOOpaHo 26 mybsmkarui. Fccremosa-
HU OBLIN IPOPAHKUPOBAHBI HA OCHOBAaHNU UHDOP-
maruu 06 yposHe ucxomubix CAJl u JTAJI, cooTBeT-
CTBYIOIIIUX 1-H, 2-H WU 3-U CTaAHSAM, COIJIACHO
knaccupurkanuam AI' BO3 u PKO «AptepuasnbHas
THIIEPTEH3Us y B3POC/IbIX». Ha ocHOBaHMM JiuTEpa-
TYPHBIX IAHHBIX OBLI PACCYNTAH YCPEAHEHHBIN IIPO-
meHt cHmxkenus CAJl m JTAJl 11 KakaoH 03Bl
Kayk10ro u3 ndydaeMbix HAII®, KOTOPBIF UCIIOIb30-
BaJICA B KQUeCcTBe KPUTepUs KIMHUYECKON dddek-
TUBHOCTH J|JIsl aHAJIN3a «3aTPaThl-3(PHEKTUBHOCTH»
(Tabi. 2).

Hcrounuku uHEpOpMaAnuu AJdA pacuera
CTOMMOCTH Tepamuu. 3aTpaThl Ha (papMakoTe-
pamuio pacCUUTHIBAIN HAa OCHOBAHUH IPEJIeTbHBIX
OTIIYCKHBIX II€H, COIJIaCHO JAaHHBIM locyznapcrt-
BEHHOTO peecTpa JiekapcTBeHHbIX cpezicTB (['PJIC)
(trabm. 3) [37].

Ananus «3arparsil-d3¢ddeKkTuBHOCTB». Pac-
yer Ko3addunmenTa «3aTparbl-3PHEKTUBHOCTH»
(CER) ocymiectsisiics mo hpopmysie

CER = DC / Ef,

rze DC (direct costs) — npsimbie 3aTpaTh! (CTOMMOCTH
JIID); Ef — addextuBHOCTD JTeUeHus (IIPOLIEHT CHU-
sxkerust AJl (CAZT u JTA/T) mpu ero HopMaau3aIum).

« mono-therapy with ACE inhibitors (capto-

pril, enalapril, and lisinopril);

« information on the daily dosages of ACE

inhibitors used.

A total of 26 publications were identified for anal-
ysis as a result of the search. The studies were ranked
based on information on baseline levels of SBP and
DBP, corresponding to grades 1, 2 or 3, according to
the WHO and RSC “Hypertension in Adults” classifi-
cations of hypertension. Based on the literature, the
average percentage reduction in SBP and DBP for
each dose of each of the ACE inhibitors studied was
calculated and used as the criterion of clinical effi-
cacy for the cost-effectiveness analysis (Table 2).

Sources of information for calculating the
cost of therapy. The costs of pharmacotherapy
were calculated based on maximum selling prices,
according to data from the State Register of Medi-
cines (SRM) (Table 3) [37].

Cost-effectiveness analysis. The cost-effec-
tiveness ratio (CER) was calculated using the formula

CER = DC / Ef,

where DC are direct costs (cost of drugs); Ef is the
effectiveness of treatment (percentage of reduction
in BP (SBP and DBP) when it is normalized).

In the context of the economic evaluation, only
direct medical costs of daily ACE inhibitor therapy
were considered. To calculate the cost of daily treat-
ment, it was assumed that patients could achieve the
required dosage by splitting tablets or intake of mul-
tiple ACE inhibitor tablets. Direct non-medical and
indirect costs were not considered in this pharmaco-
economic study.

Three variants of cost-effectiveness analysis were
performed to calculate the CER per one day of
therapy.

CEA No. 1: in the captopril group, CER was calcu-
lated for 20 subgroups (CER separately for each dos-
age that demonstrated clinical effectiveness) (the
cost of therapy based on the price of 25 mg; 50 mg
tablets/clinical effectiveness of the dosage according
to literature data); in the lisinopril group, CER was
calculated for 16 subgroups (CER separately for each
dosage that demonstrated clinical effectiveness) (the
cost of therapy based on the price of 2,5 mg; 5 mg;
10 mg; 20 mg tablets /clinical effectiveness of the
dosage according to literature data); in the enalapril
group, CER was calculated for 64 subgroups (CER
separately for each dosage that demonstrated clini-
cal effectiveness) (the cost of therapy based on the
price of 2,5 mg; 5 mg; 10 mg; 20 mg tablets /clinical
effectiveness of the dosage according to literature
data) (Table 4).

106

Journal homepage: http://jsms.ngmu.ru



Izigina E.E. et al. / Journal of Siberian Medical Sciences Vol. 10, No. 1 (2026)

Ta6suna 2. /1o3MpoBKU HHTHOUTOPOB aHTHOTEH3WHIIPeBpallamunero pepmMeHTa
Table 2. Doses of angiotensin-converting enzyme inhibitors

Cragusa 1 / Stage 1 Crapusa 2 / Stage 2 Cragusa 3 / Stage 3
Jlo3upoBKa, Mr UCTOYHMKH Jlo3upoBKa, Mr HUCcTOYHUKH /lo3upoBKa, MI U CcTOYHUKHN
Dose, mg Sources Dose, mg Sources Dose, mg Sources

Kanmonpua / Captopril
CA/JZl / SBP
25,50, 67 [11-14] 25,50, 75,150,450 [11,15-19] 25,50,67,75,150,450 [11-18,20]
JIAJl / DBP
25,50,75,150 [11,12,13,18] - - - -
IHananpua / Enalapril
CA/Ll/SBP
2,5,5,10,40 [21-24] 5,10, 20, 40 [16,24-27] 5,20,40 [16]
JA/Jl / DBP
2,5,5,10,40 [21-23] 5,10, 20 [25-27] 20,40 [16]
Jlusuronpu / Lisinopril
CA/Jl / SBP
10, 20, 40 [28-33] 10, 20, 40 [28-30, 32-34] 10, 20, 40 [32,35]
JA[Ll / DBP
10, 20, 40 [28-33] 10, 20, 40 [28,31-33, 36] 10, 20 [31, 35]

ITpu mpoBeseHNN SKOHOMUYECKOH OIIEHKH pac-
CMaTPUBAJINCH TOJIBKO IIpAMBle MeAULIMHCKHE pac-
X0/ibl Ha CyTO4HYI0 Tepanuio HAII®. /i Beraucie-
HHUs CTOUMOCTH €XX€IHEBHOTO JIEYeHUs IIpeZIosa-
rajoch, 4TO HAIMEHTHl MOTYT IOCTUTATh TPeOyeMoi
JTO3UPOBKU IIyTeM JieJIeHUs TabJIETOK WU IpHeMa
HECKOJIbKUX TabsieTok HATI®D. [IpsiMble HEMeTUITH-
CKHe U HelIpsAMBle 3aTpaThl B paMKax JJaHHOTO dap-
MaKOSKOHOMMYECKOTO HCCJIeIOBAaHUs He paccMa-
TPUBAJIUCH.

CEA No. 2: in the captopril group, CER was calcu-
lated for 2 subgroups (the cost of therapy based on
the price of 25 mg; 50 mg tablets / the total clinical
effectiveness of the dosages according to literature
data); in the lisinopril group, CER was calculated for
4 subgroups (the cost of therapy based on the price of
2,5 mg; 5 mg; 10 mg; 20 mg tablets / the total clinical
effectiveness of the dosages according to literature
data); in the enalapril group, CER was calculated for
4 subgroups (the cost of therapy based on the price of

Ta6ymna 3. AHanu3 1eH AJis Kaxx o1 103kl u3yyaeMbix HAIID corsacHo ganHbiM ['PJIC
Table 3. Price analysis for each dose of the ACE inhibitors according to data from State Register of Medicines

Jo3upoBka, mr / Dose, mg

KonnuecTtBo 3HayeHu 1eH B 'PJIC
Number of price values in SRM

Kanmonpua / Captopril
25 94
50 109
Jlusunonpua / Lisinopril
5 70
10 86
20 66
Suananpua / Enalapril
2,5 10
5 40
10 56
20 52
[Ipumedanue. HAIID - uHrUGUTOPBI aHTHOTeH3UHNIpeBpalaouero ¢pepmenTa; ['PJIC - TocyaapcTBeHHbIN peecTp JieKapCTBEHHBIX
CpeJCTB.

Abbreviations:

ACE - angiotensin-converting enzyme; SRM - State Register of Medicines.
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Ta6suna 4. Bapuantel CEA
Table 4. Variants of the cost-effectiveness analysis

IMokasaTeb JHasanpua JIu3uHONpHUI KanTonpuna
Parameter Enalapril Lisinopril Captopril
CEA Ne 1 (sapuanmbl daHHbIx 0451 pacuema CER) / CEA No. 1 (data subset for calculating CER)
3aTpaThl Uepes CTOU- 2,5 5 10 20 2,5 5 10 20 25 50
MOCTb JJO3UPOBKH (MT)
Costs calculated based on
the price of a dose (mg)
Knnnnyeckas apdex- 2,5;5;7,5;10; 12,5; 15; 17,5; 20; 10; 20; 30; 40 25;50; 67; 75; 100;

TUBHOCTbD (M)
Clinical effectiveness (mg)

22,5;25;27,5; 30; 32,5; 35; 37,5; 40

150; 225; 300; 375;
450

CEA Ne 2 (sapuanmbl daHHbIx das pacyema CER) / CEA No. 2 (data subset for calculating CER)

3aTpaThl Uepes CTOHU- 2,5 5 10 20
MOCTb JJO3UPOBKH (MT)

Costs calculated based on

the price of a dose (mg)

Knnnunyeckas adpdex- CyMMapHO Bce Jj03bl 10 JIUTEpa-

THUBHOCTb (Mr) TYPHBIM JAHHBIM

Clinical effectiveness (mg) Total of all doses from literature
sources

2,5 5 10 20 25 50

CyMMapHO Bce [103bl 10 JIUTEpa-
TYPHBIM JJaHHBIM

Total of all doses from literature
sources

CyMMapHO Bce J103bl
0 JINTEPATYPHBIM
JaHHBIM

Total of all doses from
literature sources

CEA Ne 3 (sapuanmbt daHHbix das pacyema CER) / CEA No. 3 (data subset for calculating CER)

3aTpaThl Uepes CTOHU- 2,5+5+10+20
MOCTb JJ03UPOBKH (MT)
Costs calculated based on

the price of a dose (mg)

Knununyeckas apdex- CyMMapHO Bce [103bl 10 JIUTEpa-

THUBHOCTb (Mr) TYPHBIM JAHHBIM

Clinical effectiveness (mg) Total of all doses from literature
sources

2,5+5+10+20 25+50

CyMMapHO Bce [103bl 10 JIATEpa-
TYPHBIM JJaHHBIM

Total of all doses from literature
sources

CyMMapHO Bce [J103bl
0 JIMTEPATYPHBIM
JaHHBIM

Total of all doses from
literature sources

IIpumeuvanue.
addexkTuBHOCTBY (cost-effectiveness ratio).

CEA - aHanu3 «3aTpaTbl-a¢pdeKTUBHOCTb» (cost-effectiveness analysis); CER - koadpduuueHT «3aTpaThl-

Abbreviations: CEA-cost-effectiveness analysis; CER - cost-effectiveness ratio.

B0 BBIIOZTHEHO TpU BapuWaHTa aHAIN3a
«3aTpaThl-3HEKTUBHOCTH» ¢ Ieyibi0 pacyeta CER
JULS OZTHOTO JIHSA TEPaIUu.

CEA N¢ 1: B rpymme KanTOIPWIa IIPOBOJUJIICS
pacuer CER s 20 moarpymn (CER otaensHO AJist
KaKJI0! JI03UPOBKH, IIPOJIEMOHCTPUPOBABIIEN KJIH-
HUYECKYI0 3(PDEKTUBHOCTD) (CTOMMOCTD TEPAITHH U3
pacuera I[eHbI TaOJIETOK JJO3UPOBKOH 25 MT; 50 Mr/
KInHIYecKasa 3(pPeKTUBHOCTD JI03UPOBKHU COTJIACHO
JINTEPATypHBIM JAHHBIM); B TPYIIIIEe JU3WHOIPUIIA
npoBogwica pacuer CER mis 16 moarpynn (CER
OT/ZIeJIBHO /11 KOKA0U JO3UPOBKHU, IIPOJIEMOHCTPHU-
poBaBIlell KJIMHUYECKYIO 3(hGEKTUBHOCTD) (CTOU-
MOCTh TEpallU M3 pacueTa IeHbl TabJIETOK JI03U-
POBKOI 2,5 MT; 5 MT; 10 MT; 20 MT/KJIHHUYECKAs
53¢ GEKTUBHOCTD /O3UPOBKU COTJIACHO JIMTEPATYP-
HBIM JIaHHBIM); B TPYIIIle HAJIANPUIIA TPOBOJIAIIC
pacuer CER s 64 noarpynn (CER oTaenbHO /ist
Ka’K/I0¥ JIO3UPOBKH, IIPOJIEMOHCTPUPOBABIIIEH KJIH-
HUYECKYI0 3 PEKTUBHOCTD) (CTOMMOCTD TEPAITHH U3
pacuera 1eHbl TabJIETOK JO3UPOBKOU 2,5 MT; 5 MT;

2,5 mg; 5 mg; 10 mg; 20 mg tablets / the total clinical
effectiveness of the dosages according to literature
data) (Table 4).

CEA No. 3: in the captopril group, one CER was
calculated (the cost of therapy based on the price of
25 mg + 50 mg tablets / the total clinical effective-
ness of the dosages according to literature data); in
the lisinopril group, one CER was calculated (the
cost of therapy based on the price of 2,5 mg + 5 mg +
10 mg + 20 mg tablets / the total clinical effective-
ness of the dosages according to literature data); in
the enalapril group, one CER was calculated (the cost
of therapy based on the price of 2,5 mg + 5 mg + 10
mg + 20 mg tablets / the total clinical effectiveness of
the dosages according to literature data) (Table 4).

CEA No. 1: CER calculated separately for SBP and
DBP — CERg,, ., /CER,,, ., respectively, where x is
the ACE inhibitor dosage, the price of which was
used to calculate the costs; y is the dosage demon-
strating clinical effectiveness according to literature
data, which was used to calculate CER (for example:
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10 MT; 20 Mr/KIuHUYecKas 3(PHEKTUBHOCTD JTO3H-
POBKH COTJIACHO JIUTEPATYPHBIM AaHHBIM) (TA0JI. 4).

CEA N° 2: B rpymmne KalTOIIPUJa IIPOBOJUJICA
pacuer CER g 2 moarpynn (CTOMMOCTh Teparuu
U3 pacueTa IeHbl TabJIETOK JIOBUPOBKOH 25 MT;
50 Mr/00mmas KinHndeckas 3¢ GeKTHBHOCTD /103 U3
JINTEPATYPHBIX JIAHHBIX); B TPYIIE JIU3UHOIPHUIIA
npoBoguicsa pacuer CER s 4 moxarpynn (crou-
MOCTh TEpANUM U3 pacuera LEeHbl TaOJIETOK JO3HU-
POBKOH 2,5 MT; 5 MT; 10 MT; 20 MT'/001as KJIMHIYe-
ckasg 3PPEKTUBHOCTH /103 IO JIUTEPATYPHBIM JIaH-
HBIM); B TPYIIle 3HAJANPUIIA MPOBOAWICS PaCUeT
CER uts1 4 moarpyni (CTOUMOCTh TEPAITHU U3 pac-
yeTa IeHbl Ta0JIETOK JTO3UPOBKOHM 2,5 MT; 5 MT;
10 MT; 20 Mr/ob1iast KiIuHudYeckas 3¢ GeKTHBHOCTD
JI03 10 JIUTEPATYPHBIM JIaHHBIM) (CM. TAOJI. 4).

CEA N@ 3: B rpytiIie KanrTopuia IPOBOIUIICA pac-
yer ogHoro CER (crommocTh Tepamuu W3 pacuera
IIEHbI TAa0JIETOK JIO3UPOBKOHU 25 MT + 50 Mr/obmas
KInHIYecKas 3OGEKTUBHOCTD 03 110 JTUTEPATYPHBIM
JIAHHBIM); B TPYIIIIE JIN3UHOIIPIUIA ITPOBOWIICS PACUeT
omaoro CER (cromMocTh Tepamuu U3 pacyera IeHbBI
TabJIETOK TO3UPOBKOH 2,5 + 5 MT + 10 MT + 20 Mr/
obras kinHn4eckast 3¢ GEKTUBHOCTD /103 TI0 JINTEPa-
TYPHBIM JJAHHBIM); B TPYIIIIE SHAJIAIPUIIA IIPOBOUIICS
pacuer ogroro CER (cTouMocTh Tepanuu U3 pacyera
IIEHBI TabJIETOK JO3UPOBKOH 2,5 MT + 5 MT + 10 MT +
20 Mmr/obmas KinHn4YecKas: 3(PpOEeKTHBHOCTH 03 10
JINTEPATYPHBIM JaHHBIM) (CM. Tab1. 4).

CEA N¢ 1: pacuer CER BBINOJHAJICA OTZEIBHO
ana CAI u JAI — CERCAﬂx/y /CERﬂAm/y COOTBET-
CTBEHHO, TAe X — Jo3upoBka HAII®, cToMMOCTH
KOTOpPOH ObLIA HCIIOJIB30BaHA JJIs pacueTa 3aTpar;
Y — JI0BUPOBKA, JIEMOHCTPUPYIOIIAsi KIMHUYIECKYIO
3¢ PEKTUBHOCTD T10 JIMTEPATYPHBIM JIAHHBIM, KOTO-
pas ObLIa MCIOJIB30BAaHA /ISl pacueTa Koddouiu-
eura CER (mampumep: CER,,.. . O3Ha4aer, 4T0
koaddunuent paccuutan s CAJl, 3arparsl pac-
CUMTHIBUIN UYepe3 CTOUMOCTb JO3UPOBKU 20 MT,
KJIMHUYecKu 3(pdeKkTrBHAA JO3UPOBKA, 10 JUTEpa-
TYPHBIM JTaHHBIM, — 5 MT).

CEA N¢ 2: pacuer CER BBIIOJHAICA OTZEIBHO
nsa CAILu JAJT - CER, AHX/ CER,,, COOTBETCTBEHHO,
r7ie X — ;03upoBKa HAIID, cTOMMOCTh KOTOPO# ObL1a
HCII0JIb30BaHA /IJIA pacyeTa 3aTpart.

CEA N9 3: pacuer CER BBITIOJIHAJICSA OTAEIBHO
s CAI u JAL (CERCAI[/CER[[AI[) OTHOBPEMEHHO
10 BCEM /I03aM.

AHa/JIN3 YyBCTBUTEJIHHOCTH (hapMaKOIKO-
HOMHYECKOT0 aHA/IN3a «3aTpaTbl-d¢d P eKTuB-
HOCTB». /JIl OLIEHKU JIOCTOBEPHOCTU IOJIyYEeHHBIX
pe3yJIbTaTOB IIPOBEJIEH IETEPMUHUPOBAHHBIN OJTHO-
(akTOpHBII aHaM3 YYBCTBUTEJIHHOCTH, JIEMOH-
CTPUPYIOIIHNH, B KAaKOW CTENEeHW OyAyT MeHSIThCA

CERg,, . means that the ratio was calculated for
SBP, costs were calculated using the price of a 20 mg
dose, the clinically effective dosage, according to lit-
erature data, is 5 mg).

CEA No. 2: CER calculated separately for SBP
and DBP — CER,, /CER, . , respectively, where x is
the ACE inhibitor dosage, the price of which was
used to calculate costs.

CEA No. 3: CER calculated separately for SBP and
DBP (CER,,/CER ) simultaneously for all doses.

Sensitivity analysis of pharmacoeconomic
cost-effectiveness analysis. To assess the validity
of the results obtained, a deterministic univariate
analysis of sensitivity was performed, demonstrating
the extent to which the study results would change
with variations in a number of baseline parameters.
In this pharmacoeconomic study, values of clinical
effectiveness of the ACE inhibitors under the study
(captopril, enalapril, and lisinopril) were used as
modifiable variables.

Statistical data processing. Mathematical
and statistical data processing was performed using
Statistica 13.0 (StatSoft Inc., USA), SPSS Statistics
20 (IBM, USA), Graphpad Prism 9.0 (GraphPad
Software, USA), and Office XP (Microsoft, USA) soft-
ware. For quantitative data, distributions of data was
assessed using the Shapiro-Wilk test, and the homo-
geneity of variances — using the Levene’s test. Non-
parametric data were analyzed using the Kruskal-
Wallis test. Dunn’s test was used for multiple com-
parisons. Differences were deemed statistically
significant at p < 0,05. For descriptive analysis, the
median, upper and lower quartiles (Iq; uq) were cal-
culated.

RESULTS

Cost-effectiveness analysis

1) CEA No.1: the CERg,, ~ values of enalapril
were statistically significantly lower (p < 0,001) than
the CERg,, values of captopril in the range of [73,69—
99,16%] and the CER,, values of lisinopril in the
range of [68,75-97,55%]. The CER . . values of
enalapril were statistically

significantly lower
(p < 0,001) than the CER_,, values of captopril in the

range of [76,10-98,29%] and the CER . values of

DBP

lisinopril in the range of [65,51—96,51%] (Table 5).
2) CEA No. 2: the CER s and CER_, valuesof

R . SBP2! X K SBP50
captopril were statistically significantly lower

(p < 0,001) than the CER, values of lisinopril by

SBP2,5

59,10 and 48,49%, respectively, while the CER

SBP25
values of captopril were also statistically significantly

lower (p < 0,001) than the CERSBPS values of lisino-

pril by 31,65%. Within the captopril group, the

CERg,,, values were statistically significantly lower
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pe3yabpTaThl HCC/IeZIOBAHUS IIPU U3MEHEHUU psafa
HCXOJIHBIX TIapaMeTpoB. B pamkax manHOoTro dapma-
KOSKOHOMHUECKOTO FHCCIEOBAHUSA B KauyecTBe
U3MEeHseMbIX I1apaMeTpPOB ObUIM NPUHATHI 3HaUe-
HUA KJIUHHUYECKOW O(POEKTUBHOCTH M3yYaeMbIX
UATI® (kanTornpuia, SHaJAMPUIA U JTU3UHOIIPUIA).
Cratucrtuyeckass o0oOpadoTKa /JaHHBIX.
MaTeMaTHKO-CTaTUCTUYECKYI0 00pabOTKY JaHHBIX
BBITIOJTHSIJIH C UCITOJIb30BaHUEM ITporpaMm Statistica
13.0 (StatSoft Inc., CIITA), SPSS Statistics 20 (IBM,
CIIA), Graphpad Prism 9.0 (GraphPad Software,
CIITA), makera Office XP (Microsoft, CIIIA). g
KOJINUECTBEHHBIX /JAHHBIX OLEHUBAIU XapaKTep
pacupezniesnenusa no kpurepuwo [lanupo — Yunka,
rOMOTeHHOCTD Jiuciiepcuii — o tecty JleBena. Hemna-
paMmeTpuueckye JaHHbIE aHAJTU3UPOBAJIU, MCIIOJIb-
3ya kpurepuii Kpackena — Yosummca. B xauectBe
MEeTO/Ia MHOKECTBEHHBIX CPAaBHEHHUH WCIIOJIb30-
Bajicsa kpurepuil [lanHa. CTaTHCTUYeCKH 3HAYH-
MBIMH CYUTAJIN PA3JIUYUA IIPU p < 0,05. JIJis 1enneit
OTIMCATEJIPHOU CTATUCTUKU PACCUUTHIBAIN MeIHAHY
(median), Hukuaui u Bepxuuit kBaptuiu (1q; uq).

PE3YJ/IBTATDBI

Anammns «3arparbi-addextuBHOCTE» (CEA)
1) CEA N¢ 1: snauenus CER,, . oHamanpuia
OBLIM CTATUCTHYECKU 3HAYUMO MeHbIe (p < 0,001)
snayenuii CER  KQITOIIPHJIA B ANATIA30HE [73,60—
99,16 %] u CERCAI[ JIN3UHOIIPWJIA B JIMAIla30HeE
[68,75—97,55 %]. 3HaueHUs CER 1.0 /25 DHATIATIPHITIA
OBLTH CTATUCTUYECKU 3HAUMMO MeHbIIe (p < 0,001)
3HAYEHUH CERH Ay KQIITOIIPHJIA B /{IaTla30He [76,19—
98,29 %] u CERH oy JIUBHHONPWJIA B JHAlia3oHe

[65,51-96,51%] (Tabi1. 5).

(p < 0,001) than the CER,,, values by 20,58%. The
CER,,  and CERg,, values of lisinopril were statis-
tically significantly lower (p < 0,001) than the
CERgy,,, values of captopril by 16,17 and 33,82%,
respectively. Also, the CERg,, = values of lisinopril
was statistically significantly lower (p < 0,001) than
the CER,,, . values of captopril by 16,66%. Within
the lisinopril group, the CERg,, CERy, , and
CERg,,,, values were statistically significantly lower
(p < 0,001) than the CER,, . values in the range of
[40,15-65,00%], while the CERg,, ~and CERg,,
values were statistically significantly lower
(p < 0,001) than the CERg,, values by 27,84 and
43,03%, respectively. Also, the CERg,, ~values of
lisinopril were statistically significantly lower
(p < 0,001) than the CER values of lisinopril by

SBP10
21,05%. The CERg, , CER CER,,,, and
CER

SBP5’
sspao Values of enalapril were statistically signifi-

cantly lower (p < 0,001) than the CERy,,. and
CERg,,, values of captopril in the range of [18,51%—
54’41%]' CERSBP2,5’ CERSBP5’ CERSBPlo’ and CERSBon
values of enalapril were statistically significantly
lower (p < 0,001) than the CERgyp, » CERgyp, and
CERg,, , values of lisinopril in the range of [22,80%—
76,51%], and the CERg,, ~and CERg,, ~values of
enalapril were statistically significantly lower
(p < 0,001) than the CER,,, values of lisinopril by

24,44% and 31,11%, respectively. Moreover, within

the enalapril group, the values of CER., and
CER,,,, Wwere statistically significantly lower
(p < 0,001) than the values of CER,, . and CERg,,
in the range of [17,07%-29,54%], and CER,,, =val-

ues was statistically significantly lower (p < 0,001)
than the values of CER, by 8,82% (Table 6).

SBP10

Ta6smmua 5. PesysnbraTsl CEA Ne 1 (o mokasaTeJito KJIMHU4eckoi apdektuBHocTH s CAJl 1 JIA/] (median [lg; uq]))
Table 5. Results of Cost-effectiveness analysis No. 1 (by clinical effectiveness for SBP and DBP (median [lg; uq))

CAJl / SBP

Kanmonpua / Captopril

PacueT 3aTpat yepe3 CTOMMOCTb J103bl 25 MT'
Calculation of costs based on the price of a 25 mg dose

PacueT 3aTpat yepe3 CTOMMOCTb 103kl 50 MT
Calculation of costs based on the price of a 50 mg dose

Jloza* Jloza*
Dosage* s Dosage* a5
25 0,19 [0,07; 0,26]* 25 0,19 [0,15; 0,30]*

'p <0,001; +73,69%; n = 285 'p <0,001; +73,69%; n =336
50 0,47 [0,23; 1,02]* 50 0,53 [0,40; 1,58]*

'p < 0,001 +89,37%; n = 380 'p <0,001; +90,57%; n = 448
67 0,56 [0,25; 0,93]* 67 0,85[0,52; 6,22]*

p <0,001; +91,08%; n = 285 p <0,001; +94,12%; n = 336
75 0,50 [0,20; 0,74]* 75 0,52 [0,39; 0,95]*

1p < 0,001; +90,00%; n=190
100 0,65[0,26; 1,03]"

1p < 0,001; +92,31%; n = 190
150 0,77 [0,89;3,01]"

1p < 0,001; +93,51%; n = 190

p <0,001; +90,39%; n = 224
100 0,67 [0,51; 1,31]*

p <0,001; +92,54%; n = 224
150 0,80 [0,60;1,78]*

'p <0,001; +93,75%; n.= 224
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Jloza*

Jloza*

Joza*

Jloza*

Dosage* e Dosage* (8315 Dosage* Gl Dosage* e
225 2,32[0,07; 0,26]* 225 2,95 [2,32; 3,05]*
1p<0,001; +97,85%; n =95 1p<0,001;+98,31%; n =112
300 3,09 [1,19;4,01]* 300 3,93 [3,09; 4,07]*
1p<0,001; +98,39%; n =95 1p<0,001; +98,73%; n = 112
375 3,86 [1,49; 5,01]* 375 4,92 [3,86; 5,09]*
'p<0,001; +98,71% ; n =95 'p <0,001; +98,99%; n = 112
450 4,64 [1,79;6,02]* 450 5,90 [4,64; 6,11]*

'p <0,001; +98,93%; n = 95

'p <0,001; +99,16%; n = 112

JluzuHonpua / Lisinopril

Pacuyer 3aTpaT 4epes CTOMMOCTh
JI03UPOBKH 2,5 MI

Calculation of costs based on the
price of a 2,5 mg dose

Pacyer 3aTpar 4epe3 CTOUMOCTh
JI03UPOBKH 5 MT

Calculation of costs based on the
price of a 5 mg dose

Pacuyer 3aTpaT 4epes CTOMMOCTh
J103UpoBKH 10 Mr

Calculation of costs based on the
price of a 10 mg dose

Pacyer 3aTpar 4yepe3 CTOUMOCTh
JI03UpOBKH 20 Mr

Calculation of costs based on the
price of a 20 mg dose

Jloza* Jloza* Jloza* Jloza*

Dosage* g Dosage* - Dosage* il Dosage* s

10 0,47 [0,39; 0,56]" 10 0,29 [0,21; 0,38]* 10 0,20[0,15; 0,27]* 10 0,16 [0,12; 0,22]*
1p <0,001; +89,37%; 'p <0,001; +82,76%; 1p <0,001; +75,00%; 'p <0,001; +68,75%;
n=66 n=210 n=258 n=198

20 1,11 [0,86; 1,32]" 20 0,73 [0,49; 0,96]* 20 0,531[0,35; 0,68]" 20 0,39 [0,28; 0,53]*
'p <0,001; +95,50%; 'p <0,001; +93,16%; 1p <0,001; +90,57%; 'p <0,001; +87,18%;
n=66 n=210 n=258 n=198

30 1,53 [1,30; 1,73]* 30 0,981[0,70; 1,30]* 30 0,69 [0,50; 0,92]* 30 0,54 [0,41; 0,76]"
1p <0,001; +96,74%; 'p <0,001; +94,90%; 1p <0,001; +92,76%; 'p <0,001; +90,74%;
n=66 n=210 n=258 n=198

40 2,04 [1,74; 2,31]* 40 1,31[0,94; 1,73]* 40 0,921[0,67; 1,23]* 40 0,72 [0,54; 1,02]*
'p <0,001; +97,55%; 'p <0,001; +96,19%; 1p <0,001; +94,57%; 'p <0,001; +93,06%);
n=:66 n=210 n=258 n=198

Iuananpua / Enalapril

Pacuer 3aTpar yepe3 cTOMMOCTb
JI03UPOBKH 2,5 MI

Calculation of costs based on the
price of a 2,5 mg dose

PacueT 3aTpar 4epe3 CTOMMOCTb
JI03UPOBKH 5 MT

Calculation of costs based on the
price of a 5 mg dose

PacdeT 3aTpaT yepes cTOMMOCTh
103UpoBKH 10 Mr

Calculation of costs based on the
price of a 10 mg dose

PacyeT 3aTpar uyepes CTOUMOCTb
J03UpOBKH 20 Mr

Calculation of costs based on the
price of a 20 mg dose

Jloza* Jloza* Jloza* Jloza*
Dosage* R Dosage* CER Dosage* G Dosage* EER
2,5 0,12[0,12;0,12]; n=10 2,5 0,12[0,11;0,12; n=40 2,5 0,12 [0,06;0,12];n=57 2,5 0,10 [0,05; 0,10]; n =52
5 0,08[0,06;0,11];n=50 5 0,080,06;0,11]; n=200 5 0,08[0,05;0,11];n=285 5 0,05 [0,04; 0,09]; n =260
7,5 0,10[0,10; 0,13];n=40 7,5 0,10[0,10; 0,13];n=160 7,5 0,10[0,06;0,13];n =228 7,5 0,08 [0,06; 0,10]; n =208
10 0,15[0,14; 0,25];n=30 10 0,15[0,14;0,23]; n=120 10 0,14 [0,08;0,15[;n=171 10 0,11[0,08;0,13]; n=156
12,5 0,32[0,17; 0,34]" 12,5 0,26 [0,17; 0,34]" 12,5 0,21[0,16; 0,34]* 12,5 0,17 [0,13; 0,28]*
'p<0,001; +84,37%; 'p <0,001; +80,77%; 1p<0,001; +76,19%; 'p <0,001; +70,58%;
n=>50 n=200 n =285 n=260
15 0,39[0,21; 0,40]* 15 0,32[0,21; 0,40]* 15 0,26 [0,19; 0,40]" 15 0,21[0,16; 0,34]*
'p <0,001; +87,17%; 'p <0,001; +84,37%; 1p <0,001; +80,77%; 'p <0,001; +76,19%;
n=50 n=200 n =285 n=260
17,5 0,45 [0,24; 0,47]* 17,5 0,37 [0,24; 0,47]* 17,5 0,30[0,22; 0,47]* 17,5 0,25[0,19; 0,39]*
'p <0,001; +88,88%; 1p <0,001; +86,48%); 1p <0,001; +83,40%; 'p <0,001; +80,00%;
n=>50 n=200 n =285 n=260
20 0,52 [0,28; 0,54]" 20 0,52 [0,28; 0,54]" 20 0,4310,28; 0,54]! 20 0,42 [0,23; 0,45]"
'p <0,001; +90,38%; 'p <0,001; +90,38%; 1p <0,001; +88,37%; 'p <0,001; +88,09%;
n=40 n=160 n=228 n=208
22,5 0,591[0,31; 0,61]* 22,5 0,59 [0,31; 0,61]* 22,5 0,49 [0,31; 0,61]* 22,5 0,48 [0,25; 0,51]*
'p<0,001; +91,52%; 'p<0,01; +91,52%; 'p<0,001; +89,79%; 'p <0,001; +89,58%;
n=40 n=160 n=228 n=208
25 0,66 [0,34; 0,68]" 25 0,66 [0,34; 0,68]" 25 0,55[0,34; 0,68]" 25 0,53[0,28; 0,56]"
'p <0,001; +92,43%; p <0,001;+92,43%; 'p <0,001; +90,91%; p <0,001; +90,56%;
n =40 n=160 n=228 n=208
27,5 0,7310,38; 0,75]" 27,5 0,73[0,38; 0,75]" 27,5 0,60[0,38; 0,75]* 27,5 0,58[0,31; 0,62]"

'p<0,001; +93,15%;
n=40

'p <0,001; +93,15%;
n=160

'p<0,001; +91,70%;
n=228

'p <0,001; +91,37%;
n=208
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Jloza*

Jloza*

Joza*

Jloza*

Dosage* e Dosage* e Dosage* R Dosage* =

30 0,79 [0,41; 0,81]* 30 0,79 [0,41; 0,81]* 30 0,66 [0,41; 0,81]* 30 0,64 [0,34; 0,68]"
1p<0,001; +93,67%; 'p<0,001; +93,67%; 1p<0,001; +92,43%; 1p<0,001; +92,18%;
n =40 n=160 n=228 n=208

32,5 0,86 [0,44; 0,88]* 32,5 0,86 [0,44; 0,88]* 32,5 0,71[0,44; 0,88]" 32,5 0,69 [0,37; 0,73]*
1p<0,001; +94,18%; 'p <0,001; +94,18%; 'p <0,001; +92,95%; 'p <0,001; +92,75%;
n=40 n=160 n=228 n=208

35 0,9310,48; 0,95]* 35 0,93[0,48; 0,95]* 35 0,77 [0,48;0,95]* 35 0,75 [0,40; 0,79]*
'p <0,001; +94,62%; 1p <0,001; +94,62%; 1p <0,001; +93,50%; 'p <0,001; +93,40%;
n=40 n=160 n=228 n=208

37,5 0,99 [0,51; 1,02]* 37,5 0,99 [0,51; 1,02]* 37,5 0,8210,51;1,02]* 37,5 0,80 [0,43; 0,85]*
1p <0,001; +94,95%; 'p <0,001; +94,95%; 1p <0,001; +93,90%; 'p <0,001; +93,75%;
n =40 n=160 n=228 n=208

40 1,06 [0,55; 1,09]* 40 1,06 [0,55; 1,09]* 40 0,88 [0,55; 1,09]* 40 0,85 [0,45; 0,90]*
'p <0,001; +95,28%; 'p <0,001; +95,28%; 'p <0,001; +94,31%; 'p<0,001; +94,11%;
n=40 n=160 n=228 n=208

JA/l / DBP
Kanmonpuax / Captopril

PacueT 3aTpar 4epe3 CTOMMOCTb JO3UPOBKHU 25 MT
Calculation of costs based on the price of a 25 mg dose

PacueT 3aTpar 4epe3 CTOMMOCTD JJO3UPOBKU 50 MT
Calculation of costs based on the price of a 50 mg dose

Joza*

Jloza*

Dosage* Sl Dosage* e
25 0,22 [0,08; 0,29]; n = 285 25 0,22 [0,16; 0,29]; n = 336
50 0,42 [0,14; 0,54] 50 0,43 [0,33; 0,59]2

°p<0,001; +76,19%; n = 285 2p < 0,001; +76,74%; n = 336
67 0,56 [0,23; 0,88]> 67 0,57 [0,43; 1,20]2

2p < 0,001; +82,14%; n = 285 2p < 0,001; +82,45%; n = 336
75 0,63 [0,26; 0,88]? 75 0,68 [0,46; 0,89]?

2p < 0,001; +84,12%; n = 380 2p < 0,001; +85,29%; n = 448
100 0,84 [0,35; 1,32]2 100 0,86 [0,65; 1,80]?

2p < 0,001; +88,09%; n = 285 2p < 0,001; +88,37%; n = 336
150 1,17 [0,53; 1,98]? 150 1,26 [0,85; 2,70]?

2p<0,001; +91,45%; n = 285 2p < 0,001; +92,06%; n = 336
225 2,30 [0,89; 2,98]? 225 2,93 [2,30; 3,031

2p < 0,001; +96,65%; n = 95 2p < 0,001; +96,58%; n = 112
300 3,07 [1,18;3,98]2 300 3,90 [3,07; 4,04

2p < 0,001; +96,74%; n = 95 2p < 0,001; +97,44%; n = 112
375 3,83 [1,48; 4,97]? 375 4,88 3,83; 5,05]?

2p < 0,001; +97,38%; n = 95 2p < 0,001; +97,95%; n = 112
450 4,60 [1,78;5,97]> 450 5,86 [4,60; 6,06]?

’p <0,001; +97,82%; n =95

2p <0,001; +98,29%; n = 112

JlusuHonpua / Lisinopril

Pacuer 3aTpat yepe3 CTOUMOCTb
JI03UPOBKHU 2,5 MI

Calculation of costs based on the
price of a 2,5 mg dose

Pacuyer 3aTpaT 4yepe3 CTOMMOCTh

JI03UPOBKH 5 MT

Calculation of costs based on the

price of a 5 mg dose

Pacyer 3aTpaT yepe3 CTOUMOCTD

03upoBKH 10 Mr

Calculation of costs based on the

price of a 10 mg dose

PacuyeT 3aTpat uyepes3 CTOUMOCTb
J103UpOBKH 20 Mr

Calculation of costs based on the
price of a 20 mg dose

Jloza* Jloza* Jloza* Jloza*

Dosage* CER Dosage* EER Dosage* CER Dosage* B2

10 0,51 [0,33; 0,63]> 10 0,29 [0,21; 0,39]* 10 0,21[0,16;0,29];n =258 10 0,17[0,12;0,22]; n =198
2p < 0,001; +80,39%); 2p <0,001; +65,51%);
n==66 n=210

20 1,13 [0,95; 1,40]? 20 0,70 [0,54; 0,91]? 20 0,49 [0,38; 0,64]? 20 0,39 [0,31; 0,52]?
’p <0,001; +91,16%; ’p < 0,001; +85,71%; *p <0,001; +79,59%; ’p <0,001; +74,35%;
n=66 n=210 n=258 n=198

30 2,15[1,84; 2,92)° 30 1,36 [0,98;1,76]* 30 0,95[0,72; 1,24)? 30 0,76 [0,57; 1,01]?
2p < 0,001; +95,34%); 2p < 0,001; +92,64%); 2p < 0,001; +89,47%); 2p < 0,001; +86,84%);
n =44 n =140 n=172 n=132

40 2,87 [2,45; 3,89]? 40 1,81 [1,31; 2,34]? 40 1,26 [0,97; 1,65]2 40 1,02 [0,76; 1,35]?
’p <0,001; +96,51%; ’p <0,001; +94,47%; ’p <0,001; +92,07%; %p <0,001; +90,19%;
n=44 n=140 n=172 n=132
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Suananpua / Enalapril
Pacyet 3aTpaT yepes croumocTb  PacueT 3aTpar yepe3 crouMocTb PacyeT 3aTpaT yepes cTOMMOCTb ~ PacyeT 3aTpat yepe3 CTOMMOCTb
JI03UPOBKH 2,5 MTr JI03UPOBKH 5 MT J103UpoBKH 10 Mr J103UpOBKH 20 Mr
Calculation of costs based on the  Calculation of costs based on the Calculation of costs based on the  Calculation of costs based on the
price of a 2,5 mg dose price of a 5 mg dose price of a 10 mg dose price of a 20 mg dose
Jloza* Jloza* Jloza* Jloza*
Dosage* @z Dosage* EER Dosage* (i Dosage* (G123
2,5 0,13[0,13;0,13]; n=10 2,5 0,13[0,12;0,13; n=40 2,5 0,13[0,06;0,13];n=57 2,5 0,10 [0,05; 0,10]; n =52
5 0,10[0,09; 0,26]; n =30 5 0,10[0,09; 0,24];n=120 5 0,09[0,06;0,13];n=171 5 0,08[0,05;0,11]; n=156
7,5 0,14[0,14;0,39];n=20 7,5 0,14[0,14;0,39;n=80 7,5 0,14[0,11;0,39];n=114 7,5 0,11[0,11; 0,32]; n =104
10 0,21[0,21;0,52;n=30 10 0,21[0,21;0,48];n=120 10 0,21[0,13;0,27];n=171 10 0,43[0,17; 66,85]*
’p < 0,001; +76,74%;
n=156
12,5 0,31 [0,26; 0,65]* 12,5 0,31 [0,26; 0,60]? 12,5 0,26 [0,18; 0,33]° 12,5 0,23 [0,16; 0,29]; n =156
2p <0,001; +67,74%; 2p <0,001; +67,74%; 2p <0,001; +61,53%);
n=30 n=120 n=171
15 0,37 [0,31; 0,78])? 15 0,37 [0,31; 0,72]? 15 0,31[0,22; 0,40]? 15 0,27 [0,20; 0,35]?
%p <0,001; +72,97%; ’p <0,001; +72,97%; ’p <0,001; +67,74%; %p <0,001; +62,96%);
n=30 n=120 n=171 n=156
17,5 0,43 1[0,36; 0,91)° 17,5 0,43 [0,36; 0,84]* 17,5 0,37 [0,25; 0,47]* 17,5 0,32[0,23; 0,40]?
2p <0,001; +76,74%; 2p <0,001; +76,74%; ’p <0,001; +72,97%; 2p <0,001; +68,75%;
n=30 n=120 n=171 n=156
20 0,42 [0,29; 0,49]° 20 0,42 [0,29; 0,49]* 20 0,381[0,25; 0,49]° 20 0,35[0,21;0,41])?
’p <0,001; +76,19%; ’p <0,001; +76,19%; ’p <0,001; +73,68%; 2p <0,001; +71,42%;
n =40 n=160 n=228 n=208
22,5 0,47 [0,33;1,17])? 22,5 0,47 [0,33; 1,08]? 22,5 0,36 [0,26; 0,61]° 22,5 0,39 [0,23;0,52]°
’p <0,001; +78,72%; ’p<0,001; +78,72%; n 2p <0,001; +72,30%; 2p <0,001; +74,35%;
n=30 =120 n=171 n=156
25 0,52[0,37; 1,31)° 25 0,52[0,37; 1,20]? 25 0,40 [0,29; 0,67]? 25 0,43 [0,26; 0,58]*
2p < 0,001; +80,76%; 2-p<0,001; +80,76%); ’p <0,001; +75,00%; 2p <0,001; +76,74%;
n=30 n=120 n=171 n=156
27,5 0,58 [0,40; 1,44]° 27,5 0,58[0,40; 1,32]? 27,5 0,44 [0,32; 0,74])? 27,5 0,48 [0,28; 0,64]*
2p < 0,001; +82,75%; 2p < 0,001; +82,75%; 2p <0,001; +77,28%; 2p <0,001; +79,19%;
n=30 n=120 n=171 n=156
30 0,63 [0,44; 1,57]? 30 0,63 [0,44; 1,44]* 30 0,48 [0,35; 0,81]> 30 0,52[0,31;0,70]*
2p <0,001; +84,12%j; 2p <0,001; +84,12%); 2p <0,001; +79,17%; 2p < 0,001; +80,76%);
n =30 n=120 n=171 n=156
32,5 0,681[0,48; 1,70]° 32,5 0,68[0,48; 1,56]* 32,5 0,52 [0,38; 0,88]° 32,5 0,56 [0,34; 0,76]*
2p <0,001; +85,29%; 2p < 0,001; +85,29%; ’p < 0,001; +80,76%; 2p <0,001; +82,14%;
n=30 n=120 n=171 n=156
35 0,7310,51; 1,83)° 35 0,73[0,51; 1,69]* 35 0,56 [0,41; 0,94]° 35 0,61 [0,36; 0,81]*
2p <0,001; +86,30%); 2p<0,001; +86,30%; p<0,001; +82,14%; 2p <0,001; +83,60%);
n =30 n=120 n=171 n=156
37,5 0,79 [0,55; 1,96]° 37,5 0,79 [0,55; 1,81]? 37,5 0,60 [0,44; 1,01]° 37,5 0,65 [0,39; 0,87]?
’p <0,001; +87,34%; ’p < 0,001; +87,34%; ’p <0,001; +83,40%; ’p < 0,001; +84,61%;
n=30 n=120 n=171 n=156
40 0,84 [0,59; 2,09]° 40 0,84 [0,59; 1,93]? 40 0,64 [0,46; 1,08]° 40 0,70 [0,41;0,93])?
2p <0,001; +88,09%; 2p<0,001; +88,09%; ’p <0,001; +84,37%; 2p <0,001; +85,71%;
n =30 n=120 n=171 n=156
[Ipumevyanue. CEA - aHanmus «3arparbl-adpdekTuBHOCTb» (cost-effectiveness analysis); CER - koadduuneHT «3aTparhbl-

addexkTUBHOCTD» (cost-effectiveness ratio); CA/] - cucTonnyeckoe apTepraabHoe gaBieHue; 1A/l - fuacToimyeckoe apTepraibHoOe JaBJIeHue.
*lo3upoBka HAIID, npoeMOHCTpUPOBaBILAs KIMHUYECKYH0 3G PEKTUBHOCTbD.

!YpoBeHs 3HaunMocTH p < 0,05 1o cpaBHEHHIO € CERCMZO/5 3HasIaNpuIa.

2YpoBeHb 3HAaYUMOCTH p < 0,05 10 cpaBHEHHUIO C CERLLMZO/ZV5 3HaJslalpuJa.

Abbreviations: CER-cost-effectiveness ratio; SBP - systolic blood pressure; DBP - diastolic blood pressure.
* Dosage of ACE inhibitors that demonstrated clinical effectiveness.

! Significance level p < 0,05 compared with the CER,,, . of enalapril.
% Significance level p < 0,05 compared with the CERDEPZO/Z,S of enalapril.

2) CEA N¢ 2: CER, ans B CER, 1 Karrronpuia 3) CEA No. 2:1) the QE_RDBst aI'ld C'IERDBP50 values
OBLIM CTATUCTHYECKU 3HAYNMO MeHbIie (p < 0,001) of captopril were statistically significantly lower
sHavennit CER,, = sjmsuHOmpmia Ha 59,10 H (p < 0,001) than the CER ;. values of lisinopril by

48,49 % COOTBETCTBEHHO, IIPU 3TOM B3HAYEHUs 50,00 and 39,51%, respectively, while the CER ;.
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CERCAH25 KaIlTOIIPWJIa OBUTH TaK)KE CTAaTHUCTHYECKU

3HAa4MMO MeHble (p < 0,001) CER, At JTABHHOTIPIIA
Ha 31,65 %. BHyTpu IpynIibl KallTOIIpUJia 3Ha4YeHUs
CER, All2s OBUIM CTATUCTHUYECKH 3HAUYMMO MEHBIIE
(p < 0,001) 3HaUEHUH CERCAIIso Ha 20,58 %. 3Haue-
uus CER 1 CER, sisuHOIpHIIA ObLTH CTATH-
CTHYECKU 3HAUYUMO MeHbIe (p < 0,001) 3HAUYEHUH
CERCAIl50 KanTonmpuia Ha 16,17 u 33,82 % cooTBert-
crBeHHO; Takke CER ., /TM3MHONIpHIIA OBLI cTaTH-
CTHUYECKU 3HAYUMO MeHbIe (p < 0,001) 3HAUYEHUH
CER Kanronpwia Ha 16,66 %. BHyTpu rpymnsl

CAJl25
ausuHonpmwiaa 3HaueHusa CER CER u

CAJl5° CAJl10
CER ObIM CTAaTUCTUYECKU 3HAYMMO MeEHbIIIe

(p< f)A,HSOm) snauenuii CER , B /imanasoxe [40,15—
65,90 %], IpyU 5TOM 3HAYEHUA CERCMIO u CERCAJ:Lzo
OBLTH CTATUCTUYECKU 3HAUMMO MeHbIIe (p < 0,001)
3HAYEHUH CER.,,. Ha 27,84 1 43,03 % COOTBeT-
creenno. Taxxxe snavenus CER, . smsuHOnpuia
OBLTH CTATUCTUYECKH 3HAUMMO MeHbIIe (p < 0,001)

3HAYEHUH CERCAJ_.[10 JIU3UHOIIPUJIA Ha 21,05 %. 3Ha-

YeHUs CERCAH%, CERCAHS, CERCA,Hlo u CERCA]120 5Ha-

Jlanpuiaa ObUTA CTaTHUCTUYECKH 3HAUYMMO MEHbIIIe
(p < 0,001) 3HaYEeHUH CERCM125 u CERCM150 KaIITo-
mpwia B AuamnaszoHe [18,51—54,41 %]. 3HaueHHs

CERCAH%, CER, Al CER, Ao B CER, Atz PHAJIATIPHITIA
OBLTH CTATUCTUYECKU 3HAUMMO MeHbIIe (p < 0,001)
snayenuu CER, A2’ CER, ats Y CER, Alio JTABHHO-
npwsia B AuamnasoHe [22,80-76,51 %], a Takxke 3Ha-
genns CER,, u CER , sHamanpuia ObLIH craTH-
CTUYECKH 3HAYMMO MeHbIe (p < 0,001) 3HAYEHUH
CER, Alloo JTABUHOIIDUIIA HA 24,44 ¥ 31,11 % COOTBeT-
cTBeHHO. [Ipm 3TOM BHYTpPH TpYIIIbI SHAJIATIPUIA
sHauenusa CER, Allio ¥ CER, All20 ObLIN CT&}'TI/ICTI/I‘IeCKI/I
3HAUYMMO MeHbIne (p < 0,001) sHauenuit CER Allag U
CERCAL15 B AuamnasoHe [17,07%—29,54%], a Takxke
CER_, 1.0 OBLJIM CTAaTUCTHUYECKU 3HAYMMO MeEHBbIIIEe
(p < 0,001) 3Havyennii CER Ao Ha 8,82% (Tabu. 6).

values of captopril were also statistically significantly
lower (p < 0,001) than the CER;,  of lisinopril by
23,45%. Within the captopril group, the CER

DBP25

values were statistically significantly lower
(p < 0,001) than the CER ., values by 17,33%. The
CER,,,  and CER,, ~values of lisinopril were sta-

tistically significantly lower (p < 0,001) than the
CER,,,,, values of captopril by 25,33 and 41,33%,
respectively. Also, the CER_,,, of lisinopril were sta-
tistically significantly lower (p < 0,001) than the
CER_,,,. values of captopril by 29,03%. Within the
lisinopril group, the CER ., CER ., , and CER ;. |
values were statistically significantly lower
(p < 0,001) than the CER . _values in the range of
[36,47%—64,51%], while the CER_,, and CER_,
values were statistically significantly lower
(p < 0,001) than the CER,, values by 30,86 and
45,67%, respectively. The CER,, ~values of lisino-
pril were statistically significantly lower (p < 0,001)
than the CER,, A values of lisinopril by 21,42%. The
CERy,, . CERDBPS, CER,,,, and CER, ~values of
enalaprif were statistically significantly lower
(p < 0,001) than the CERy,.,. and CER ., values of

captopril in the range of [24,19%—56,00%]. The

CERp, - CER;, CER and CER_,,, =~ values of
enalapril were statistically significantly lower
(p < 0,001) than the CER g, . and CER,. values of

lisinopril in the range of [41,97%—70,16%], and the
CER; CERp, 0 and CER_,,, values of enalapril
were statistically significantly lower (p < 0,001) than
the CER values of lisinopril in the range of

DBP10
[21,42%—41,07%]. The CER and CER,, ~values

of enalapril were statisticl;lili; significantly lower
(p < 0,001) than the CER_,, = values of lisinopril by
15,91% and 25,00%, respectively. Within the enala-
pril group, the CER,,, ~and CER_,, values were

statistically significantly lower (p < 0,001) than the

Ta6smmua 6. PesynbraTsl CEA N2 2 (1o nokasaTeito KinHU4eckoi a¢pdextuBHocTH A CAZl u JIA/]) (median [lg; uq))
Table 6. Results of Cost-effectiveness analysis No. 2 (by clinical effectiveness for systolic and diastolic blood pressure) (median [lq; uq))

Jlo3a*, mr
Dosage*, mg

IIpenapar

Drug CER

CAJl / SBP

Kantonmpun 25
Captopril

0,54 [0,21; 1,20]°°

°p < 0,001 +42,59%; n = 1900
50 0,681[0,39; 1,84]%*°

°p < 0,001 +16,66%; °p < 0,001 +18,51%; "p < 0,001 +24,07%; °p < 0,001 +37,03%;

1p < 0,001 +20,58%; *p < 0,001 +16,17%; °p < 0,001 +33,82%; °p < 0,001 +35,29%;
’p < 0,001 +39,70%); 8p < 0,001 +50,00%; °p < 0,001 +54,41%; n = 2240

JlusuHonpun 2,5
Lisinopril

1,32 [0,65; 1,90]*

!p < 0,001 +59,10%; ?p < 0,001 +48,49%; *p < 0,001 +40,15%; *p < 0,001 +56,81%;

°p < 0,001 +65,90%; °p < 0,001 +66,66%; "p < 0,001 +68,93%); °p < 0,001 +74,24%;

9p < 0,001 +76,51%; n = 264
5 0,79 [0,43;1,22]"+°

1p < 0,001 +31,65%; *p < 0,001 +27,84%; °p < 0,001 -43,03%); °p < 0,001 +44,30%);
’p < 0,001 +48,10%); 8p < 0,001 +56,96%; °p < 0,001 +60,75%; n = 840
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OkoHyaHue Ta6s1. 6 / End of Table 6

IIpenapar Jo3a¥, mr

Drug Dosage*, mg CER
10 0,57 [0,30; 0,88]5°
°p < 0,001 -21,05%; °p < 0,001 +22,80%; "p < 0,001 +28,07%; °p < 0,001 +40,35%;
°p < 0,001 +45,61%; n= 1032
20 0,45 [0,24; 0,66]%°

5p < 0,001 +24,44%; °p < 0,001 +31,11%; n = 792

JHasanpua 2,5
Enalapril

10

20

0,44 [0,21; 0,85]%°
8p < 0,001 +22,72%; °p < 0,001 +29,54%; n = 640

0,41 [0,21; 0,79]%°
8p < 0,001 -17,07%; °p < 0,001 +24,39%; n = 2560

0,34 [0,15;0,68]°
9p < 0,001 +8,82%; n = 3648

0,31[0,13; 0,60]; n = 3328

JIAZl/ DBP

Kanronpun 25
Captopril

50

0,62 [0,25;1,35] 118

14p < 0,001 +29,03%; 5p < 0,001 +24,19%; 1*p < 0,001 +29,03%; 7p < 0,001 +40,32%;
18p < 0,001 +46,77%; n = 2185

0,75 [0,37;1,62]10.13-18

19 < 0,001 +17,33%; 13 p < 0,001 +25,33%; 1p < 0,001 +41,33%; 5p < 0,001 +37,33%;
161 < 0,001 +41,33%; 7p < 0,001 +50,66%; '®p < 0,001 +56,00%; n = 2575

JlusuHonpun 2,5
Lisinopril

10

20

1,24 [0,69; 2,15]10-18
%p < 0,001 +50,00%; ''p < 0,001 +39,51%; **p < 0,001 +34,67%; 1°p < 0,001 +54,83%;
14p < 0,001 +64,51%; p < 0,001 +62,09%; 1°p < 0,001 +64,51%; V7p < 0,001 +70,16%;
18 . —_
p < 0,001 +73.38%; n = 220
0,81 [0,42; 1,39]10.13-18
10p < 0,001 +23,45%; 1*p < 0,001 +30,86%; *p < 0,001 +45,67%; '5p < 0,001 +41,97%;
1%p < 0,001 +45,67%; "p < 0,001 +54,32%; *p < 0,001 +58,75%; n = 700
0,56 [0,29;1,00]1+16-18
p < 0,001 +21,42%; '°p < 0,001 -21,42%; "p < 0,001 +33,92%; ®p < 0,001 +41,07%; n = 860
0,44 [0,23; 0,81]17:18
7p < 0,001 +15,91%; **p < 0,001 +25,00%; n = 660

JHasanpua 2,5
Enalapril

10
20

0,47 [0,29;0,77]17-18
17p < 0,001 +21,27%; ¥p < 0,001 +29,78%; n = 460

0,44 [0,26; 0,74]17:18
17p < 0,001 +15,91%; 1¥p < 0,001 +25,00%; n = 1840

0,37 [0,20; 0,63]; n = 2622
0,33 [0,18; 0,57]; n = 2392

Npumevyaunue. CEA -

aHanu3 «3aTpaTtbli-adpdekTUBHOCTL» (cost-effectiveness analysis); CER - koadouinueHT «3aTpaThl-

appexTuBHOCTE» (cost-effectiveness ratio); CAJl - cucronndeckoe aprepuanbHoe jAasieHue; /JJA/l - AuacTosMyeckoe apTepUabHOE

JlaBJIeHHe.
#lo3upoBka HAI®, cTOUMOCTD KO
1p < 0,05 no cpaBuenwuto ¢ CER
3p < 0,05 no cpaBuenuio ¢ CER
°p < 0,05 no cpaBHenwuto ¢ CER
7p < 0,05 no cpaHenuto ¢ CER , .
°p < 0,05 no cpaBuenuio ¢ CER
1 p < 0,05 no cpaBHeHuio ¢ CER
13p < 0,05 no cpaBuenwut ¢ CER
5p < 0,05 o cpaBHEHUIO C CER,
7p < 0,05 no cpaBHeHuIo ¢ CER

CAL2
CALS

AL
A,
AAL

CA/120

CA/120
NIALS0

12,5

TOpOﬁ 6blJ1a UCIIOJIb30BaHA AJid pacdyeTa 3aTpar.

s Karnromnpua. 2p < 0,05 o cpaBHEHHUIO C CER_, 5, KaNTOIPHIIA.
susuHonpuaa.  “p < 0,05 mo cpaBHEHHIO C CERCAM JIM3MHOIIPUJIA.
Ju3uHonpuia. °p < 0,05 mo cpaBHEHHIO C CER_,, s 9HAIANpHIIA.
3HaJsIaNpuIa. 8p < 0,05 no cpaBHEHHIO C CER_,,, 9HaIAMpHIIA.

JHaJIaNpuIa. p < 0,05 o cpaBHEHUIO C CER,, , KaNTOIIpHIIA.
kantonpwia. ?p < 0,05 no cpaBHEHHIO ¢ CER;, ;s IM3MHONIPHIIA.

1o TM3UHONIpUAa. *p < 0,05 no cpaHenuto ¢ CER JIN3UHOTIpUJIA.

AZ120
16
JHaJIaNpua. p < 0,05 o cpaBHeHUIO C CERAAAS 9HaJIanpuJa.

sHajanpuaa. ®p < 0,05 no cpaBHenuto ¢ CER 3HaslanpuJa.

10 NIAZL 20

Abbreviations: CER-cost-effectiveness ratio; SBP - systolic blood pressure; DBP - diastolic blood pressure.
#Dosage of the angiotensin-converting enzyme inhibitors whose price was used to calculate costs.

1p < 0,05 compared with the CER
3p < 0,05 compared with the CER
p < 0,05 compared with the CER
7p < 0,05 compared with the CER

° p < 0,05 compared with the CER

1 p < 0,05 compared with the CER

13p < 0,05 compared with the CER
5p < 0,05 compared with the CER
7p < 0,05 compared with the CER

ssps Of captopril.  ?p < 0,05 compared with the CER, of captopril.
sgps O lisinopril.  *p < 0,05 compared with the CER,,  of lisinopril.
SBp20 thSlIlOijll. ®p < 0,05 compared w1_th the CER,, ; of enalapr_ll.
ssps Of enalapril. % p < 0,05 compared with the CER,,, , of enalapril.
sp20 Of enalapril.  1°p < 0,05 compared with the CER . of captopril.
oepso Of captopril.  '*p < 0,05 compared with the CER . of lisinopril.
op1o Of lisinopril.  **p < 0,05 compared with the CER ., of lisinopril.
oeez,s Of enalapril. - °p < 0,05 compared with the CER . of enalapril.
oep1o Of €nalapril.  ®p < 0,05 compared with the CER ,,; of enalapril.
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3) CEA N? 2: 3HaueHUs CER,,;,.u CER ,  Kam-
TOIpWIa OBUIM CTATUCTUYECKH 3HAYUMO MEHbIIe
(p < 0,001) 3HaUeHUN CERHAHZ’5 JIM3UHOIIPUJIA Ha
50,00 1 39,51 % COOTBETCTBEHHO, IIPU 3TOM 3HAaUe-
uust CER Atz KQITOTIPHIIA OBLTH TaKKe CTaTUCTUYE-
CKH 3HAYUMO MeHbIIe (p < 0,001) CER,,, 1u3uHO-
npuia Ha 23,45 %. BHyTpum rpynmbsl KamnTompuia
3HAYEeHUA CER/:[AH25 OBLIM CTATUCTHUYECKU 3HAYHMO
MeHblIe (p < 0,001) 3HAYEHUH CER,,,., Ha 17,33 %.
3unauennd CER,, u CER,,  susuHOIpHIA ObLIH
CTaTUCTUYECKU 3HAYMMO MeHblIIe (p < 0,001) 3Haye-
HUU CERHM50 KanTomnpuia Ha 25,33 U 41,33 % cooT-
BeTcTBeHHO; Takxke CER,, = JM3HHOIpHIIA ObLIH
CTaTUCTUYECKU 3HAYMMO MeHblIIe (p < 0,001) 3Haye-
muii CER,, ~ xanrompmia Ha 29,03 %. BHyrpu
rpynmbl musuHonpuia sHadenus CER,,,, CER ),
u CERHAH20 OBLIM CTAaTHCTUYECKH 3HAYMMO MEHbIIIe
(p < 0,001) 3HaUEeHUH CER,,,  B/AMana3oHe [36,47—
64,51 %], mpu stom 3navenust CER - u CER -
OBUTH CTATUCTUYECKU 3HAUYMMO MeHbIIE (p < 0,001)
3HAYEHUH CER,,,. Ha 30,86 u 45,67 % COOTBeT-
cTBeHHO. Takke 3HaUeHUA CER)_W120 JIN3UHOIIPpUJIA
OBUTH CTATUCTUUYECKU 3HAYMMO MeHbIIE (p < 0,001)
snavennil CER,; smsuHONpHiIa Ha 21,42 %. 3Ha-
YeHUs CERMZ,S, CERH Als? CERHAH10 u CERHA]_.[20 5Ha-
Janpwia ObUIM CTATHCTHYECKH 3HAYUMO MEHBIIE
(p < 0,001) 3HAUEHUN CERAAH25 u CERH Also KaIITO-
nmpwia B JuamnasoHe [24,19—56,00 %]. 3HaueHUs
CERH Al CERH AL CERH Ao B CERH a0 QHAIATIPAIIA
OBLIM CTATUCTHYECKU 3HAYUMO MeHbIe (p < 0,001)
3HaueHuit CER .s 1 CER | nmsnHOIpHIIa B iNa-
masoHe [41,97—70,16 %], a TakKe 3HAUEHUA CERMS,
CER,,,, 1 CER, sHamampuia OBLIN cTaTUCTHYE-
CKH 3HAYUMO MeHbIIe (p < 0,001) 3HAYEHUH
CER,,, M3MHONpWIA B /{MalasoHe [21,42—
41,07 %). 3HaueHus CER,,,, u CER,  oHaia-
nmpusa OBUIM CTAaTHUCTUYECKH B3HAYUMO MEHbIIEe
(p < 0,001) sHavennit CER,,  sjusuHOIpHIa Ha
15,91 ¥ 25,00 % cOOTBeTCTBEHHO. [Ipu 5TOM BHYTpU
rpynmbl sHananpuia sHavenusa CER |, w1 CER
OBUTH CTATUCTUYECKU 3HAUYMMO MeHbIIE (p < 0,001)
3HAYEHUH CERH 25 ¥ CERH s YHAJIATIPUIIA B TMATIa-
30He [15,91%—29,78 %] (cm. Tabi1. 6).

4) CEA N° 3: smauyenus CER, Ay QHAIANpPUIIA
OBLIM CTATUCTHYECKU 3HAYUMO MeHbIe (p < 0,001)
3HAUYEHUU CER,, kantonpuia u CER,, ym3uHO-
npusia Ha 46,16 u 41,70 % (puc. 1).

5) CEA NO 3: 3HaueHUs CERI[AI[ JIN3UHOIIpUIIA
OBbLTH CTAaTUCTUYECKU 3HAYUMO MeHbIIIe
(p < 0,001) snauenuit CER , kanrompuia Ha
7,36 %. Ilpu sTom 3Hauenus CER ,, sHamanpuia
ObLTH CTAaTUCTUYECKU 3HAYUMO MeHbIIIe
(p < 0,001) snauvennit CER,, kanrompuia u

JIM3UHOTPpUIIA Ha 42,65 u 38,10 % (puc. 2).

CERp, and CER,, values in the range of [15,91%—
29,78%] (Table 6).

4) CEA No. 3: the CER,, values of enalapril were
statistically significantly lower (p < 0,001) than the
CERg,, values of captopril and the CER,, values of
lisinopril by 46,16 and 41,70% (Fig. 1).

5) CEA No. 3: the CER_, values of lisinopril were
statistically significantly lower (p < 0,001) than the
CER_,, values of captopril by 7,36%. At the same time,
the CER,, values of enalapril were statistically sig-
nificantly lower (p < 0,001) than the CER_,, values of
captopril and lisinopril by 42,65 and 38,10% (Fig. 2).

Sensitivity analysis. A deterministic univari-
ate analysis of sensitivity confirmed some of the data
obtained previously.

CEA No. 1: the maximum values of CERg, . of
enalapril remained statistically significantly lower
(p < 0,001) than the minimum values of CER,, of
captopril in the range of [64,29%-99,24%] and
CERg,, of lisinopril [61,54%-96,72%], and the maxi-
mum values of CER ;. . - of enalapril remained sta-
tistically significantly lower (p < 0,001) than the
minimum values of CER,, of captopril in the range
of [77,50%-99,24%] and CER_,, of lisinopril
[25,00%—95,22%] (Table 7).

The deterministic univariate analysis of sensi-
tivity performed for CEA No. 2 and CEA No. 3 did
not confirm the results of the cost-effectiveness

analyses.

DISCUSSION

Our study demonstrates the need for a cost-effec-
tiveness analysis taking into account the specific
dose of drugs with clinical effectiveness proved, as
this can significantly impact financial costs. When
enalapril is used at a dosage of 20 mg per day, which
would be achieved by taking four tablets (5 mg each)
to SBP control, the CER is statistically significantly
higher than the same coefficient for captopril and
lisinopril (Table 7), indicating that lower costs are
required to achieve effect with enalapril. When nor-
malizing elevated DBP with intake of 8 tablets
(2,5 mg) of enalapril per day ( daily dose of 20 mg), a
statistically significant advantage in CER is also
observed compared to the other ACE inhibitors stud-
ied (captopril and lisinopril). However, it is worth
noting that the need to take multiple tablets, even if
the required dose is completed, may negatively
impact patient adherence to therapy. A deterministic
univariate analysis of sensitivity performed for CEA
No. 2 and CEA No. 3 did not confirm their results.

Limits of the study:

« The clinical effectiveness of daily doses of the

studied ACE inhibitors (captopril, lisinopril,
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Puc. 1. Pegynprarel CEA (aHanmu3 «3aTpatbl-2pdeKkTuBHOCTH») N 3

[ Kanromnpun / Captopril
*p <0,001; +46,16%; n = 4140

@ JIusunonpun / Lisinopril
*p <0,001; +41,70%; n = 2928

[0 Dwuanamnpun / Enalapril
n=10176

(110 moKasaTesro KIMHIYeCKoH 3b(eKTHBHOCTH

JUIST CHCTOJIMYECKOTO apTepuaabHoro aasiaenus (CAI))

(*p < 0,05 no cpasrenmio ¢ CER |

(ko dbunmeHT «3aTpaThi-3GHEKTUBHOCTD») SHATATIPUIIA)

Fig. 1. Results of Cost-effectiveness analysis No. 3 (by clinical effectiveness for systolic blood pressure (SBP))
(*p < 0,05 compared with CER,, (cost-effectiveness ratio) of enalapril)

AHaIN3 9YyBCTBUTEJbHOCTHU. [leTepMUHUPO-
BaHHBIA OJTHO(AKTOPHBIA aHAIN3 YyBCTBHTEIHHO-
CTH TIOITBEP/AN YaCTh PaHee MOJIYyUYEeHHBIX TaHHbIX.

CEA N? 1: MakcUMaJIbHbI€ 3HAUEHUS CERCAHQ0 /s
SHAJIAMPUJIa OCTABAJIUCh CTATUCTUYECKU 3HAYMMO
MeHblle (p < 0,001) MHHUMAaJIbHBIX B3HAYEHUH

CER_,, Kanronpuia B fuanasoHe [64,20—99,24 %]

2,0 5
1 * K
1,5 4
& . *
QZ( 1,0 -
m |
o ]
T
0,0 -

and enalapril) was determined on the basis of
literature data.

It was assumed that the values for clinical
effectiveness based on literature data can be
obtained from the results of one day of phar-
macotherapy.

[ Kamronpun / Captopril
*p <0,001; +42,65%
*p <0,030; +7,36%; n = 4760
[ Jlusuronpun / Lisinopril
*p <0,001; +41,70%; n = 2440
Onananpw / Enalapril
n="7314

Puc. 2. Pesynbratsl CEA (aHamu3 «3atpaThl-2dpdeKTUBHOCTE») NO 3
(1m0 TTOKa3aTeNI0 KITMHUYECKOH 3(PHEKTUBHOCTH /ISl IUACTOJTUNYECKOTO apTepruanibHoro Aasenus (JIA/T))
(*p < 0,05 10 cparenuo ¢ CER, ; (koappuinpeHT «3aTparsl-3dHeKTHBHOCTD») SHAAIPHIIA;
*p < 0,05 110 CPAaBHEHHUIO C CERMIII/IBI/IHOHPI/IJIa)
Fig. 2. Results of the Cost-effectiveness analysis No. 3 (by clinical effectiveness for diastolic blood pressure (DBP))
(*p < 0,05 compared with CER , (cost-effectiveness ratio) of enalapril; *p < 0,05 compared with CER_, of lisinopril)
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u CER,, 7usuHompriIa [61,54—96,72 %], a Takxke
MaKCUMaJIbHble 3HAUEHUA CERHAI[Q0 J2; DHAJIATIPHIIA
OCTABAJINCh CTATUCTUYECKH 3HAYMMO MeEHbIIle
(p < 0,001) MUHUMAJIPHBIX 3HAUYEHUU CERHAH Kar-
TOIIpWUJIa B AuanasoHe [77,50—99,24 %] u CER,,,
JIM3UHOIIPUIA [25,00—95,22 %] (TabJt. 7).
JleTepMUHUPOBAHHBIA OTHO(AKTOPHBIN aHAIN3
JyBCTBUTEJIBHOCTH, BBIOJIHEHHBIHN 111 CEA N2 2 1
CEA N°3, He NOATBepAWJ pe3yJbTaTbl aHAIN30B
«3aTpaThl-3(PPEKTUBHOCTH».

OBCYXK/JIEHUE

JlaHHOe ucciieZloBaHUEe JEMOHCTPUPYET HeobXo-
JIUMOCTb IIDOBEZIeHUs aHaIu3a «3aTpaThl-addex-
THUBHOCTB» C YYETOM KOHKPETHOU JIO3UPOBKH IIpena-
paroB, Mpu KOTOPOU ObLIA YCTAHOBJIEHA UX KJIMHU-
yeckass 5¢PGEeKTUBHOCTh, IOCKOJBKY 3TO MOXKET
CYIIeCTBEHHO BJIMATH HAa (UHAHCOBBIE PACXO/BL.
[Ipu npuMeHeHUU SHATIATIPUIIA B JO3UPOBKE 20 MT B
CYTKH, KOTOpasi JJOCTUTAIach ObI TPUEMOM 4 TabJie-
ToK (1m0 5 mr) mas koHTposs CAJl, koadduiuent
CER craTtucTu4ecKd 3HAYUMO IIPEBOCXOAUT aHAJIO-
TUYHBIA KOA(POUIHEHT 11 KalTOIPUIa U JIN3UHO-
npuia (cM. TabJ1. 7), UTO YKa3bIBaeT Ha TO, UTO B CIIy-

« Data on the clinical effectiveness of the stud-
ied ACE inhibitors (captopril, lisinopril, and
enalapril) was obtained on the basis of mea-
sures of central tendency and measures of
their variability according to literature data,
taking into account the doses/dose range
under the study.

« The ability of the studied ACE inhibitors to
reduce SBP and DBP in pathological condi-
tions accompanied by increased BP (hyper-
tension, hypertensive crisis) considered as a
criterion of clinical effectiveness.

« Bioequivalence of ACE inhibitors (captopril,
lisinopril, and enalapril) from different man-
ufacturers was not taken into account.

« Retrieval of the literature data on captopril,
lisinopril, and enalapril for the calculation of
clinical efficacy took place over the period of
1955—2013.

CONCLUSION

During a pharmacoeconomic cost-effectiveness
analysis of angiotensin-converting enzyme inhibi-
tors, captopril, enalapril, and lisinopril using the

Ta6suna 7. Pe3ybTaThl e TEPMUHUPOBAHHOTO 0JHOGAKTOPHOTO aHa/In3a yyBcTBUTeAbHOCTH CEA Nel
(mo nmokasareJito kauHU4Yeckoi apdextuBHoctu ansa CAJ u JA/) (median [lg; uq])
Table 7. Results of the deterministic univariate analysis of sensitivity of Cost-effectiveness analysis No. 1
(by clinical effectiveness for systolic and diastolic blood pressure ) (median [lg; uq])

CAJl / SBP

Kanmonpua / Captopril

PacueT 3aTpar yepes AO3UPOBKY 25 Mr
Cost calculation based on a 25 mg dose

PacueT 3aTpat yepes AO3UPOBKY 50 Mr
Cost calculation based on a 50 mg dose

Jo3a*

Jo3a*

Dosage* CER Dosage* (B3}
25 - 25 0,14 [0,10; 0,22]*
p < 0,001 +64,29%; n =336

50 0,32 [0,05; 0,19]" 50 0,40 [0,23; 0,53]"

'p <0,001 +84,38%; n = 285 'p<0,001 +87,50%; n =336
67 0,34 [0,12; 0,52]* 67 0,36 [0,27; 0,74]*

1p < 0,001 +85,30%; n = 189 1p < 0,001 +86,20%; n = 224
75 0,38 [0,14; 0,49]" 75 0,39 [0,30; 0,62]"

'p < 0,001 +86,85%; n = 189 'p<0,001 +87,18%; n = 224
100 0,47 [0,19; 0,85]* 100 0,48 [0,37;1,08]*

1p < 0,001 +89,37%; n = 189 1p < 0,001 +89,59%; n = 224
150 0,68 [0,27; 0,98]* 150 0,71 [0,54; 1,25]*

p < 0,001 +92,65%; n =189 'p<0,001 +92,96%; n = 224
225 2,55[0,98; 3,31]* 225 3,25[2,55; 3,36]*

p < 0,001 +98,04%; n =95 p <0,001+98,47%; n=112
300 3,40 [1,31; 4,41]* 300 4,33 [3,40; 4,48]*

'p < 0,001 +98,53%; n =95 'p <0,001+98,85%; n=112
375 4,25 [1,64; 5,52]* 375 5,41 [4,25; 5,60]*

1p < 0,001 +98,83%; n =95 p <0,001+99,08%; n=112
450 5,10[1,97; 6,62]* 450 6,50 [5,10; 6,72]*

'p <0,001 +99,02%; n = 95 'p <0,001+99,24%; n=112
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[Ipogomxenue Ta6s. 7 / Continuation of Table 7

Jlusuronpu. / Lisinopril

PacueT 3aTpar uepe3
AO3UPOBKY 2,5 MT
Cost calculation based
on a 2,5 mg dose

Pac4yer 3aTpar 4epes
AO3UPOBKY 5 Mr

Cost calculation based
on a 5 mg dose

PacueT 3aTpar uyepe3
A03UpPOBKy 10 Mr

Cost calculation based
on a 10 mg dose

PacueT 3aTpar uyepe3
A03UPOBKY 20 Mr
Cost calculation based
on a 20 mg dose

Jo3a* Jo3a* Jo3a* Jo3a*

Dosage* gan Dosage* gan Dosage* g3 Dosage* CER

10 0,29 [0,26; 0,34]* 10 0,18 [0,14; 0,26]* 10 0,13 [0,10; 0,18]* 10 -
p<0,001 p<0,001 p<0,019
+82,76%; n = 66 +72,30%; n=210 +61,54%; n = 258

20 0,77 [0,64; 0,91]* 20 0,49 [0,35; 0,64]* 20 0,34 [0,25; 0,45]* 20 0,27 [0,20; 0,36]!
'p<0,001 'p<0,001 'p<0,001 'p<0,001
+93,51%; n =66 +89,80%; n =210 +85,30%; n =258 +81,49%; n =198

30 1,14[0,88;1,35]* 30 0,74 [0,51; 0,95]* 30 0,53[0,36; 0,68]' 30 0,40 [0,29; 0,53]*
'p<0,001 'p<0,001 'p<0,001 'p<0,001
+95,62%; n = 66 +93,25%; n =210 +90,57%; n = 258 +87,50%; n =198

40 1,52[1,17;1,80]* 40 0,99 [0,68; 1,27]' 40 0,71[0,48;0,90]' 40 0,53 [0,39; 0,70]*
p<0,001 p<0,001 p<0,001 p<0,001
+96,72%; n = 66 +94,95%; n =210 +92,96%; n = 258 +90,57%; n =198

Iuananpus / Enalapril
Jo3a*
Dosage* (B

PacyeT 3aTpaT 4epe3 03UPOBKY 5 MI'
Cost calculation based on a 5 mg dosage

0,05 [0,04; 0,08]; n = 260

JA]l / DBP

Kanmonpua / Captopril

PacueT 3aTpar yepes AO3UPOBKY 25 Mr
Cost calculation based on a 25 mg dose

PacueT 3aTpar yepes A03UPOBKY 50 Mr
Cost calculation based on a 50 mg dose

Jo3a*

Jo3a*

Dosage* 3 Dosage* B
67 0,40 [0,16; 0,56]° 67 0,411[0,31;0,71)°
’p<0,001+77,50%; n =190
75 0,47 [0,18; 0,63]* 75 ’p < 0,001 +78,05%; n = 224
’p < 0,001 +80,86%; n = 285
100 0,60 [0,24; 0,84]° 100 0,62[0,47;1,07]°
’p < 0,001 +85,00%; n =190 ’p < 0,001 +85,49%; n = 224
150 0,851[0,34; 1,26]° 150 0,881[0,67; 1,61]°
2p < 0,001 +89,42%; n =190 ’p < 0,001 +89,78%; n = 224
225 2,30[0,89; 2,98]° 225 2,93[2,30; 3,03]°
’p < 0,001 +96,09%; n =95 ’p < 0,001 +96,93%; n =112
300 3,07 [1,18; 3,98]° 300 3,90 [3,07; 4,04]°
?p < 0,001 +97,07%; n =95 ’p < 0,001 +97,70%; n =112
375 3,83 [1,48;4,97]° 375 4,88 [3,83; 5,05]*
’p < 0,001 +97,66%; n =95 ’p < 0,001 +98,16%; n =112
450 4,60 [1,78; 5,97]* 450 5,86 [4,60; 6,06]°

’p < 0,001 +98,05%; n = 95

’p < 0,001 +98,47%; n =112

JlusuHonpua / Lisinopril

Pacuer 3aTpart yepes
AO3UPOBKY 2,5 MT
Cost calculation based

Pacuer 3aTpat yepes
AO3UPOBKY 5 Mr
Cost calculation based

Pacuer 3aTpat yepes
A03UPOBKY 10 Mr
Cost calculation based

Pacuer 3aTpat yepes
AO03UPOBKY 20 Mr
Cost calculation based

on a 2,5 mg dose on a 5 mg dose on a 10 mg dose on a 20 mg dose

Jo3a* Jo3a* Jo3a* Jo3a*

Dosage* S5 Dosage* S5 Dosage* S5 Dosage* M

10 0,34 [0,28; 0,42]* 10 - 10 - 10 -
p<0,011

+73,53%; n =66
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OkoHyaHue Tab6s1. 7 / End of Table 7

Jo3a* Jo3a*

Jo3a*

Jo3a*

Dosage* (B Dosage* B Dosage* B Dosage* B

20 0,901[0,79; 1,23]> 20 0,57 [0,42;0,75]? 20 0,40 [0,31;0,52]? 20 0,32 [0,24;0,43]?
’p < 0,001 ’p < 0,001 ’p < 0,001 ’p < 0,001
+90,00%; n = 44 +84,22%; n = 140 +77,50%; n=172 +71,88%; n =132

30 1,41[1,19;1,96]* 30 0,90 [0,64;1,14]* 30 0,63 [0,47;0,81]* 30 0,51 [0,37;0,65]*
p<0,001 p<0,001 p<0,001 p<0,001
+93,62%; n = 44 +90,00%; n = 140 +85,72%; n =172 +82,36%; n =132

40 1,88[1,59; 2,61]* 40 1,20[0,85;1,52]* 40 0,85 [0,63;1,08]? 40 0,68 [0,49; 0,870]*
’p <0,001 ’p < 0,001 ’p <0,001 p < 0,001
+95,22%; n =44 +92,50%; n = 140 +89,42%; n=172 +86,77%; n =132

Inananpua / Enalapril
Jo3a*
Dosage* S

PacueT 3aTpaT yepes AO3UPOBKY 2,5 MT
Cost calculation based on a 2,5 mg dosage

0,09 [0,05; 0,09]; n = 52

IpumMmeuaHnwue.

CEA - aHanusz «3aTpaTbl-a¢pdeKTUBHOCTb» (cost-effectiveness analysis); CER - koadduumeHT «3aTpaThbl-

a¢pdpexTuBHOCTE» (cost-effectiveness ratio); CAJl - cucronndeckoe aprepuanbHoe jAaBieHue; JJA/l - AuacTo/Myeckoe apTepUanbHOE

JAaBJIEHHE.

*JlosupoBka HAIIP (Mr), mposeMOHCTpUpOBaBIIAs KIMHHUECKYI0 3pPEeKTUBHOCTE.

!p < 0,05 no cpaBHeHuto ¢ CER

’p < 0,05 no cpaBHEHHIO C CER 12025

SHaJlanpuJaa.
JHaJ1allpuJa.

CANI20/5

Abbreviations
* ACE inhibitor dosage (mg) that has demonstrated clinical efficacy.
1p < 0,05 compared with the CER of enalapril.

2p < 0,05 compared with the CER of enalapril.

SBP20/5
DBP20/2,5

yae NpPUMEHEHUs BSHAJANpPWIA IS JOCTUKEHUS
3(pHEeKTUBHOCTH HEOOXOAUMBI MEHBIINE 3aTPATHI.
IIpu HOpMasu3anuu nopeieHHoro 1A/l 8 tabser-
kamM# (10 2,5 MI) SHaJANIPWIA B JIeHb (CyTouHas
JI03a 20 MTI) TakKe HaOJI0[AeTcsl CTaTUCTUYECKU
3HaunMoe npeumyiiectso CER B cpaBHeHUU ¢ ayib-
TepHATUBHBIMHU U3ydeHHbIMH HAIID (kanTompuiom
U jau3uHONpUiIoM). OJHAKO CTOUT OTMETHUTH, UTO
HeOoOXO0AMMOCTD ITPHeMa MHOKeCTBA Ta0JIETOK, AaKe
B ciydyae ¢GOPMUPOBAHUS TaKUM 0Opa3oM HeoOXo-
JIUMOM J103b1, MOKET OTPHUIATEIHHO BJIUATH HA IPU-
BEP’KEHHOCTH MANFIEHTOB K Ha3HAUYEHHOU TepaITny.
JleTepMUHHUPOBAHHBIA  OAHOMAKTOPHBIA aHAIU3
YyBCTBUTEJIBHOCTH, BhIIOJIHEHHBIH 111 CEA N2 2 1
CEA N3, He TOATBEPAUII UX PE3YIbTATHI.

OrpaHuuyeHus NCCIE€TOBAHUA:

*  Kiuawmueckasa 5¢p@eKTUBHOCTh CYTOUHBIX
ZI03UPOBOK n3yuaeMbIx HAII® (kanTomnpuia,
JIN3UHONPIIIA U SHAJIATIPUIIA) OIIPe/IesIsIach
Ha OCHOBAHHUU JIUTEPATYPHBIX JIAHHBIX.

e Hcxoawnau U3 TOTO, YTO 3HAUEHU 110 KIINHU-
yeckod 3(P(HEKTUBHOCTH HA OCHOBE JIUTEPA-
TYPHBIX JIAHHBIX MOTYT OBITH IOJIyYEHBI 110
pesyJibTaTaM OLleHKHU OJJHUX CYyTOK hapMaKo-
Tepamnuu.

*  HMudopmanusa o kInHUYECKON 3D DEKTUBHO-
ctu u3ydaemMbix HAII® (kamrompmia, JTu3u-
HOIIPUJIA U HAJIAIpuiIa) GpopMHpOBaIach Ha

: CER - cost-effectiveness ratio; SBP - systolic blood pressure; DBP - diastolic blood pressure.

SRM, in which CER values were calculated sepa-
rately for each dosage demonstrating clinical effec-
tiveness (CEA No. 1), it was found that the CER val-
ues of enalapril, when used at a daily dose of 20 mg
(intake of 4 tablets at a dose of 5 mg) were statisti-
cally significantly lower than the CER values of cap-
topril and lisinopril when assessing the clinical effec-
tiveness of normalizing SBP. It was also shown that
the CER values of enalapril, when used at a daily
dose of 20 mg (intake of 8 tablets at a dose of 2,5 mg)
were statistically significantly lower than the CER
values of captopril and lisinopril when assessing the
clinical effectiveness of normalizing DBP.
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OCHOBAaHHUU MeP LEHTPAIBHOU TEH/IEHIUN U
Mep WX H3MEHYHBOCTH IO JIUTEPATYPHBIM
JIAaHHBIM C y4eTOM 3aABJIEHHBIX B HCCJIE/I0BA-
HUH JIO3UPOBOK/IaNIa30Ha I03UPOBOK.

e B kauecrtBe KpuTepusa KIMHUYECKOH 2P Pek-
TUBHOCTH PacCMaTPHUBAJIACh CIOCOOHOCTD
usyuaembix HAII® camxkate CAZl u JIA/] Ha
(¢oHe maToJIOTHYECKUX COCTOSHUH, XapaKTe-
pusytomuxcs nosbimenuem AJl (AT, rumep-
TEH3UBHBIN KPH3);

« BuoskBuBasentHocth HAIID (kanTompuiia,
JIN3UHONPIJIA U SHAJIANPWIA) Pa3HbBIX IIPO-
HU3BOAUTENEH HEe YIUTHIBATIACE.

« COOp J/HUTEpAaTypHBIX JAHHBIX IO KaITO-
NIpWIy, JIU3UHONPWIY U SHAJANPWIY AJA
pacuera KIMHHYECKOU 3(PPEKTHBHOCTH IPO-
XO[IWJI 32 BPEMEHHOU IPOMEXKYTOK 1955—
2013 rOfI0B.

3AK/IIOYEHUE

B xoze mposezeHHA (PapMaKO3KOHOMUYECKOTO
aHaIM3a «3aTpaThl-3PEKTUBHOCTh» WUHTUOUTOPOB
AHTUOTeH3UHIIpeBpalaniero depmMeHTa — KamnTo-
IpuJia, HaJaNpuiIa U JIM3UHOIIPUIIA C UCII0JIb30Ba-
HueM I'PJIC, B koTopom 3HaueHus1 CER paccuntsiBa-
JINCH OTAEIBHO JJIS KK/IOH JIO3UPOBKU, IIPOAEMOH-
CTpUpPOBaBIIel  KIWHUYECKYyI0 3¢ @eKTHBHOCTD
(CEA N¢ 1), 6pu10 yetaHoBIeHO, uTo 3HaueHuss CER
SHAJIATIPIJIA B CJIyYae €ero MPUMEeHEHUsA B CYTOUHOM
JI0O3UPOBKE 20 MT, KOTOpPasd IOCTUTIach ObI 32 CUeT
npuema 4 TabJi. o 5 MT, ObTH CTaTUCTUYECKU 3Ha-
yumo MeHblle CER kanrTompusia U JIM3WHONPHIA
IIpU OIleHKe KINHUYeCKO! 3 ¢deKTUBHOCTU 110 HOP-
manmzanuu CAJl. Takke mokasaHO, UTO 3HAYEHUS
CER »sHananpwia B cjydae ero NPUMeHEHUs B
CYTOYHOH JI03MPOBKE 20 MT, KOTOpas JIOCTUTAIach
OBl 3a cueT mpuema 8 TabJ. 1Mo 2,5 MT, ObLJIU CTaTH-
ctuyecku 3HauuMo Menblle CER kanronpuia u
JIM3UHONPWIA TIPU OIleHKe KJIMHUYecKoN addek-
THUBHOCTH 110 HOpMasuzanuu JJA/l.
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