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PE3HOME

Beegenne. Taxensle dhopmbl COVID-19 conpsxkeHbl ¢ pa3BUTUEM LIUTOKUHOBOTO LUTOPMA, KOTOPbI XapakTepu3yeTcs NOBbILLEHHON CEKpeLnen
NPOBOCNANMUTENbHBIX LATOKUHOB. M03TOMY OAHOWM U3 BEAyLIMX CTpATeruii eveHus nauneHToB ¢ TsxenbiMu popmamu COVID-19 asnsetcs
CHVKEHWE KOHLEHTpaLMM NPOBOCNANIUTENbHbIX LIUTOKUHOB W HUBENMPOBAHME UX [eNCTBUS HA OpraHu3mM nauueHTa.

L{enb: CpaBHUTESbHbIA aHANT3 KNMHUYECKON N 3KOHOMUYECKOI COCTABMSAIOLLMX UCMOb30BaHNA UHrbuTOpa VJ1-6 ToumMnmaymaba u CUCTEMHOM0
TTOKOKOPTNKOCTEPOMAA ieKcaMeTa3oHa B Tepanum Tshxenbix popm COVID-19 Ha 0CHOBaHMM [aHHbIX MTEpaTypbl.

Marepnan n merogel. Mlatepuanom nocnyXunu AaHHble HaiifeHHbIX B 6a3e PubMed/MEDLINE nutepaTypHbIX WCTOYHMKOB, MOCBSALLEHHBIX
CCNe0BAHMAM TOLMM3ymMata 1 AekcameTa3oHa B Tepanum Tspxenbix oopm COVID-19. AHanua npoBoAMiu NyTem CTaTUCTUYECKOI OLEHKM X
BNNSIHNS Ha NOKa3aTeNb BbPKNBAEMOCTH B Te4eHWe 28 JHel Cpean NaumeHToB ¢ Tsxenbim TedeHnem COVID-19. B ka4ecTBe CTaTUCTUHECKOrO
VHCTPYMEHTa OblIN UCMOMb30BaHbI METOANKN aTPUOYTUBHOWN CTATUCTUKK (aTpubyTnBHAA 3h(PeKTUBHOCTb, OTHOCUTENbHAA 3(D(EKTUBHOCTb
(09), nonynsaunoHHas atpubytneHas achdekTuBHOCTL (MAJ). [1ns BM3yanusauun KNUHUYeCKoi 3GheKTUBHOCTI CpaBHMBAEMbIX NPenapaTos
11CNoMnb30Banu B-pacnpeeneHue. [ MoaennpoBaHns nokasaresisi CMEPTHOCTM Oblna NPUMeHeHa MapKoBCKast MOLenb. B xoae MofienpoBaHus
uccnepoBann runotetudeckyto koropty u3 1000 naumeHtoB ¢ GOVID-19. Takxe 6blna npoBefeHa OLeHKAa SKOHOMWUYECKOM COCTaBNAOLLEN
Tepanum Toun3ymabom 1 AeKcamMmeTazoHOoM. bbiil NpUMEHeH aHanna «3arTparbl-3MeKTUBHOCTb».

Pe3synbTatel. lcnonb3oBaHne AeKCamMeTa3oHa CTaTUCTUYECKI OCTOBEPHO YBENNYNBAET BEPOATHOCTb BbKMBAHNS Ha 3,1%, Tounnndymada — Ha
22,5%. 09 coctasuna 1,04 (95% [ 0,040-2,042) ons pekcamerta3oHa u 1,66 (95% 1 0,400-2,917) ans Toumnmsymada. HuxHue rpaHuLbl
95% [ ons 06oux NekapcTBeHHbIX npenaparos (/1) nonagaioT B 0611aCTb 3HA4eHWA MeHee 1, 4TO He MO3BOSISET rOBOPUTL O CTATUCTUYECKOI
3HaunmocTw. MA3 ans aekcameTasoHa coctasuna 1,0% (95% [ -0,6-2,6), ans tounnuadymada —16,5% (95% [ -0,7-33,7). HuxHue rpaHuubl
95% W ana o6oux J1M nonagatot B 0671aCTb OTPULIATENbHBIX 3HAYEHWIA, YTO TaKXe YKa3blBaeT Ha OTCYTCTBUE CTATUCTUYECKOI 3HAYMMOCTU
AanHoro nokasarena. NNT (mekcamerasoH) — 32; NNT (toumnuaymab) — 4. [okasatenu CMEpTHOCTYU NPY UCMONb30BaHUU aHann3upyembix J1l
M0 AaHHbIM MapKOBCKOr0 MOLENMPOBaHUs cocTaBunu B MoaensHoi rpynne 1000 naunentoB ¢ COVID-19, u3HayanbHO pacnpeaenstowmxcs no
CTEMEeHAM TSHXKECTW B COOTBETCTBMM C JaHHBIMU OCHULMANBHON CTaTUCTUKK, 36 cnyyaeB ans aekcameTtasoHa v 30 cnyyaes ans touunusymana.
CtoumocTb Kypca aekcameTasoHa coctasuna 107,45 py6., Toumnuaymaba — 78827,20 py6. KnuHuyeckas adhdeKTUBHOCTb MO MoKas3aTento
BbI3[JOPOBIIEHMS, MONYYEHHOMY B XOA€ MapKOBCKOro MOJENMPOBAHNUS CPeay NauMeHTOB C TsxenbiM TedeHuem COVID-19 mns o6oux JM
conocrasuma (0,964 ons nekcametasona u 0,970 ans Toumnmsymada) ¢ He6oNbLLIUM NPEUMYLLECTBOM Y TOLMIN3YyMaba.

3axmoyenne. HecMOTPA Ha OTHOCUTENbHO COMOCTAaBUMYKO KIMHWUYECKYID 3(h(PEKTUBHOCTL uUccnesyemblx JT npu 3Ha4uTenbHOM nepesece
CTOMMOCTI MOCHEAHEr0 Henb3s NOSHOCTbIO 3aMEeHUTb UCMOMb30BaHMe ToUMNU3yMaba [eKcaMeTa3oHoM. [JaHHoe 06CTOATENbCTBO CBA3AHO
¢ 60/bLWIMM KONM4eCTBOM M0604HbIX 3cphekToB JIM 1 NOTeHUMANbHBIX MEXNEeKapCTBEHHbIX B3aUMOLENCTBUIA, KOTOPbIE HABNOAATCS Npu
Tepanuu Tsxenblx doopm COVID-19. B yacTHOCTHW, Tepanusi AeKCaMeTa30HOM [OMKHA NPOBOANTLCA C 0COB0I OCTOPOXKHOCTbIO Y MALMEHTOB
C CaxapHbIM Anabetom. [pu nnaHnpoBaHMn 3aKynok He06X04MMO YHUTbIBATE HaNM4uMe ToLuuIu3ymada ans crabunmnsaumm coctosHus 60bHbIX
C UMTOKWUHOBBIM LLUITOPMOM, Y KOTOPbIX UCMOMb30BaHE JeKCaMeTa3oHa onacHo.

KIHOYEBBIE CJI0BA

Tskenble popmbl COVID-19, aekcameTasoH, Toumnnaymao, aTpubyTnBHAsA CTAaTUCTIKA, KITMHUYECKAs COCTaBNALLAs Tepanin, SKOHOMUYEeCKast
COCTaBMAOLLAsA Tepanmn, MapkoBCKOe MOAENMPOBaHIE, MEXIIeKapCTBEHHbIE B3aUMOAENCTBNA, 6eTa-pacnpeneneHne KNMHUYeCKnX McXo0B.
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KoHdhnukT uHTepecos
ABTOpbI 329BNAIOT 06 OTCYTCTBUM HEOO6XOAMMOCTU PACKPbITUS KOHAIIMKTA UHTEPECOB B OTHOLLEHWI JaHHOM Ny6nukauuy.
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Bknap asTopoB
Bce aBTOpbI CAenanu aKkBUBaNEHTHbIN BKNaL B NOArOTOBKY Ny6nnKaLuu.

Ins uuTUpoBaHus

Kykosa 0.B., Xoxnos A.J1. KnuHnyeckas u 9koHOMUYECKast COCTABMSIOLLME UCTONb30BAHNS AeKCaMeTa30Ha 1 Tounnn3ymaba npu neveHum
TsKenbix coctosHuii COVID-19. ®APMAKOSKOHOMUYIKA. CoBpemerHas thapmakodkoHomuka v ghapmakoanmvgemmonorns. 2021; 14 (1):
16-27. https://doi.org/10.17749/2070-4909/farmakoekonomika.2021.060.
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SUMMARY

Background. Severe forms of COVID-19 are associated with the development of a cytokine storm that is characterized by an increased
secretion of anti-inflammatory cytokines. Thus, one of the leading strategies of treatment for patients with severe forms of COVID-19 is
a decrease in the concentration of anti-inflammatory cytokines and inhibition of their effect on the organism.

Objective: to perform a comparative analysis of clinical and economic constituents of the application of an IL-6 inhibitor tocilizumab and
systemic glucocorticosteroid dexamethasone for the therapy of severe conditions in patients with COVID-19 based on the published data
review.

Material and methods. The authors analyzed the data obtained from PubMed/MEDLINE databases on the study dedicated to the application of
tocilizumab and dexamethasone for the therapy of severe conditions in patients with COVID-19. A statistical evaluation of the influence of
these drugs on the 28-day survival rate of patients with a severe form of COVID-19 was performed. The statistical tools included methods of
the attribute-based statistic (attribute-based efficiency, relative efficiency (RE), populational attributive efficiency (PAE)). For the visualization
of the clinical efficiency of the compared drugs, the authors applied beta-distribution. Markov’s model was used for modeling of the mortality
rate. The modeling included the study of a hypothetical cohort of patients (1,000 patients with COVID-19). Besides, the authors evaluated the
economic constitutive of the therapy with tocilizumab and dexamethasone. The cost-effectiveness analysis was performed.

Results. The indication of dexamethasone statistically significantly increases the survival rate by 3.1% and tocilizumab — by 22.5%. RE was
1.04 (95% CI 0.040-2.042) for dexamethasone and 1.66 (95% Cl 0.400-2.917) for tocilizumab. The lower border of 95% Cl for both drugs
was within the range of values <1, which was statistically significant. PAE for dexamethasone was 1.0% (95% Cl -0.6-2.6), for tocilizumab
—16.5% (95% Cl-0.7-33.7). Lower borders of 95% CI for both drugs ranged within negative values, which was not statistically significant.
NNT (dexamethasone) was 32; NNT (tocilizumab) was 4. Markov’s modeling showed that the mortality rate among patients who received
these drugs was 36 out of 1000 patients with COVID-19 for dexamethasone (initially distributed by the degree of severity according to the
official statistical data) and 30 out of 1000 patients for tocilizumab, respectively. The cost of the treatment course with dexamethasone was
107.45 rub., tocilizumab — 78,827.20 rub. Clinical efficiency by the rate of cured patients obtained as a result of Markov’s modeling among
patients with severe forms of COVID-19 for both drugs was comparable (0.964 for dexamethasone and 0.970 for tocilizumab) with slightly
higher values for tocilizumab.

Conclusion. Despite relatively comparable clinical efficiency of dexamethasone and tocilizumab and a significantly higher cost the later, it is
not impossible to replace tocilizumab with dexamethasone because of a great number of side effects and potential inter-drug interactions
during the treatment of severe forms of COVID-19. In particular, dexamethasone therapy should be performed with caution in patients with
diabetes mellitus. Procurement planning should be made taking account the reserves of tocilizumab for the stabilization of patients with
cytokine storm when dexamethasone application is not safe.

KEYWORDS

Severe form of COVID-19, dexamethasone, tocilizumab, attribute-based statistics, clinical constituent of therapy, economic constituent of
therapy, Markov’s modeling, inter-drug interaction, beta-distribution of clinical outcomes.
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Y10 yxe u3BECTHO 06 3Toil TEME?

» Taxenble chopmbl COVID-19 conpsxeHbl ¢ pasBUTUEM LMTOKMHOBOIO
LUTOPMA,  KOTOPbIW  XapakTepu3yetcsd  MOBbILUEHHOW  CEKpeuunen
NpOBOCMANUTENbHBIX LUTOKNHOB. [103TOMY O[HOI M3 BEAYLLNX CTpaTeruii
NeYeHns nauueHToB ¢ TaxenbiMu dopmamu COVID-19 sasnsercs
CHIKEHVE KOHLeHTpaLuu NPOBOCNANUTENbHbIX LIUTOKMHOB
11 HUBENNPOBAHWE WX JeCTBUS HA OPraHu3M nauneHTa

» B noHe 2020 r. BO3 Haspana uccnepoBaHue y4qeHbix Okcchopackoro
YHUBEPCUTETA, OBHAPYXWBLUNX BO3MOXHbIA MOMOXWUTENbHBIA 3DdeKT
[ieKcameTa3oHa npi Tsxenbix cocTosHnsx COVID-19, Hay4HbIM NPOPLIBOM

Y10 HOBOrO faet cTaTba?

» DapmMako3KOHOMUYECKNIA aCMEKT MCMOMb30BaHMSA TOLMIU3YMaba 1 fek-
cameTasoHa

> MexnekapCTCBeHHbIe B3aMMOLENCTBIA TOLMNN3yMaba 1 JeKcameTa3oHa

> Anroput™m BbiGOpa [eKcameTasoHa W Touunuadymaba B YCNOBUAX
KOMOPOMAHOCTY NaLNeHToB

Kak 310 MOXET NOBNUATbL Ha KNMHUYECKYIO NPaKTUKY B 0603pumom byaywiem?

» Ontumu3auns BbI6Opa NEKAPCTBEHHbIX MPenapaTtoB MpW  PasBUTUN
LNTOKNHOBOrO LUTOPMA B YCNOBNAX KOMOPOUAHOCTY W, KaK CneacTeue,
MEXJ1eKapCTBEHHbIX B3aUMOAECTBNIA

» ®apmMako3KOHOMUYECKUIA  acnekT
066ecneyeHns naLyneHTos

NniaHupoBaHna  N1eKapCTBeHHOro

BBEAEHWE / INTRODUCTION

COVID-19 npeacTasnsiet cob6oi rnobanbHyo npobnemy, Kotopas 0Ts-
rOLLIAETCA OTCYTCTBMEM 3TUOTPOMHOIO Nnevenus [1].

BonbLUMHCTBO NekapcTBeHHbIX npenapatoB (J1M) HasHavatoTCs BHE
NOKa3aHWiA, YCTAHOBMEHHbIX MHCTPYKLUMEA MO MEAMLMHCKOMY MpuMe-
HeHuto (off-label). OTHocuTenbHO YacTu J1M NpoBOAATCS KNUHUYECKNE
UCCNeA0BaHNS 41 NONY4eHUs SaHHbIX 06 3hPeKTUBHOCTM UX NpUMe-
HeHus [2]. OnacHocTbio COVID-19 aBnsieTcq passutue, UHOTAA 0YeHb
ObICTPOE, TSKENbIX 1 KPUTUHECKMX COCTOAHNIA, AN KOTOPbIX XapakTep-
Hbl BbICOKME MoKa3arenu cMepTHocTh: oT 49% [3] 1o 60,5% [4].

Tsxkenble doopmbl COVID-19 conpsxkeHbl C pasBUTUEM LUTOKWUHO-
BOr0 LUTOPMA, KOTOPbIA XapakTepuayetcs MOBbILUEHHOW cekpeuwei
NpoBOCNANUTENbHbIX UUTOKUHOB [5—7]. [103TOMY OLHOW M3 BeayLLnX
CTpaTernii nevyeHns NauMeHToB ¢ TsxenbiMu copmamn COVID-19
SIBNIAETCA CHUKEHUE KOHLEHTPALMM NPOBOCNANUTENbHbIX LMTOKUHOB
1 HUBENIMPOBAHWE UX AECTBMSA HA OPraHn3m naumexTa [8, 9].

icnonb3oBaHue nurnéutopa uHTepnerikuta-6 (1-6) roumnuayma-
6a NoKasano 3Ha4MTeSbHOE YNy4LleHe OCHOBHbIX NokKasaTenen B Te-
4eHun COVID-19 n CHKeHNe CMEPTHOCTM B TSXKESbIX N KPUTUYECKUX
coctosHuax [10-13].

Toumnuaymab — 310 aHTaroHucT WJ1-6, KOTOpbIA NoJaBnseT yHK-
LMK UMMYHHOI CuCTeMbl. B HacTosiee Bpems Touunmaymab npume-
HAETCA B OCHOBHOM MpW ayTOMMMYHHbIX 326051€BaHUAX, TaKMX Kak
pesmatouaHbin aptput [14]. Touunmsymad cam no ceb6e OkasbliBaeT
Bo3geiictame Ha WJ1-6 [15]. YpoBeHb J1-6 B CbIBOPOTKE KPOBU 3HA-
YUTENbHO MOBBILIAETCA Y TAKEN060MbHbIX nauneHToB ¢ COVID-19.
ViccnegoBaHus nokasanu, 410 TouuInM3ymad adheKTUBEH B NEYEHMN
TSKEN060SbHbIX C NOBbILLEHHbIM YpOBHEM UJT-6.

B nione 2020 r. BcemupHas opraHusaums 3apaBooxpaHeHus (BO3)
HasBana mccnefoBaHue yyeHblx OKCOPACKOro yHUBEpCUTETa, 06HA-
PYXXMBLUMX BO3MOXXHbIN MONOXMUTESNbHbIN 3DEKT ieKCaMeTasoHa npu
nedeHnn TsHkenbix coctosiHmin COVID-19, HayyHbIM npopbiBom [16].

KopTukoctepounabl — Knacc cTeponaHbIX FOPMOHOB, 0651afatoLLmnX
NPOTMBOBOCNANNTENbHBIMU (PYHKUUAMM, KOTOPbIE 06bIYHO UCMONb-

What is already known about the subject?

» Severe forms of COVID-19 are associated with the development of a cyto-
kine storm that is characterized by an increased secretion of anti-inflam-
matory cytokines. Thus, one of the leading strategies of treatment for
patients with severe forms of COVID-19 is a decrease in the concentration
of anti-inflammatory cytokines and inhibition of their effect on the organ-
ism

» In June 2020, the WHO announced that the study on a possible positive
effect of dexamethasone in patients with severe forms of COVID-19 con-
ducted by the Oxford University scientists was a scientific breakthrough

What are the new findings?

» Pharmacoeconomic aspect of the application of tocilizumab and dexa-
methasone

> Inter-drug interaction of tocilizumab and dexamethasone

» Agrorhythm of choice of tocilizumab and dexamethasone in the condi-
tions of comorbidity

How might it impact the clinical practice in the foreseeable future?

» Optimization of the choice of drugs for patients with cytokine storm and
comorbibity as a result of inter-drug interactions

» Pharmacoeconomic aspect of pharmaceutical provision planning

3yl0TCA 44 nogasnexus socnaneHus [17, 18]. Bo Bpemsa annaemumn
aTunnyHoi nHeBMoHUK 2003 . KOPTUKOCTEPOUAb! 6bISIN OCHOBHBLIM
cpenctsom mmmyHomogynauuu [19, 20]. CeoeBpeMeHHOe UX BBeE-
HWE 4acTO MPUBOAMT K YNYYLIEHUAM, TAKUM KaK CHUKEHUE Temmne-
paTypbl, CHUKEHME MHMALTPALMM B NETKUX U YNYYLLIEHNE OKCUre-
Haumn [21-23]. PeTpocnekTuBHOe uccnefosaHne ¢ yvactuem 401
Takoro 607bHOr0 MOKa3ano, YTo NPaBWUNIbHOE BBEAEHME TMHOKOKOP-
TUKOCTEPOMIO0B 3HAYUTENIbHO CHUXANO CMEPTHOCTb W COKpaLLano
CPOKM npebbiBaHus B 60MbHULE [24].

Broporo ceHTabps 2020 r. BO3 ony6nukoBana pykoBOACTBO MO
NPUMEHEHNIO KOPTUKOCTeponaoB y naumentoB ¢ COVID-19. Cuctem-
Hble KOPTUKOCTEPOWAbl PEKOMEHAOBaHbI [S JIeYeHUs MaLMeHTOB
C TSXKENO U KPUTMYECKO (KpaiiHe Tspkenoii) cpopmoit COVID-19.
lpy 3TOM He PEKOMEHYEeTC UCMONb30BaTh MX MPU NedYeHnn 60nb-
HbIX C HeTshkenbIMiU chopmamn COVID-19, Tak Kak 3TO He MPUHOCUT
MONb3bl U JAXKe MOXKET 0KA3aTbCs BpeaHbIM [25].

Llenp — NpoBECTM CPABHUTENbHBIA aHANN3 KNMHUYECKON 1 SKOHOMUYE-
CKOIA COCTaBNAOLLMX MCMOSb30BaHNa uHrnéutopa I1-6 Toumnnaymaba
11 CUCTEMHOrO TOKOKOPTUKOCTEPOMAA ieKCaMeTas3oHa B Tepaniin Tske-
nbix popm COVID-19 Ha 0CHOBaHUM AAHHbIX IUTEPATYPbI.

MATEPWAI U METO/1bl / MATERIAL AND METHODS

Marepuanom ans npoBefeHUs CPaBHUTENBHOIO aHanM3a nocyxu-
N AaHHbIe NUTEPATYPHbIX MCTOYHUKOB B cucTeme PubMed/MEDLINE,
NOCBALLEHHbIE UCCNEA0BAHNAM MCNONb30BaHUSA Touunmsymata [24]
1 nekcameTtasoHa [16] B Tepanum Tsxkenbix qpopm COVID-19. [JaHHbie
MCTOYHMKI COAEPXKAT CONOCTaBMUMbIE KOHEYHbIE TOYKM UCCef0BaHMS
(BnuaHMe npenapara Ha 28-HEeBHYI0 BbDKMBAEMOCTb).

MeTopab! cTaTucTuyeckoro ananusa / Methods
of statistical analysis

AHann3 NpoBOAWAK NyTeM CTaTUCTUYECKON OLIEHKM BIUAHMSA [eKca-
METa30Ha 1 TouMnM3ymaba Ha nokKasaresib BbDKUBAEMOCTYU B TEYEHe
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QApNRO3ROTONIRY

28 [Hel cpean nauueHToB ¢ TKenbim TeyeHnem GOVID-19. B kave-
CTBE CTAaTUCTUYECKOrO WHCTPYMEHTA ObIi UCMONb30BaHbI METOAUKM
aTpUOYTUBHON CTATUCTUKK: aTpubyTueHas 3 dekTuBHOCTb (AJ), OT-
HocuTenbHas addekTneHoCTb (03), MONYNAUNOHHAA aTPUBYTUBHAS
adhekTnsHocTb (MAJ).

KoHuenumus cTaTMCTUYECKON 3aBMCMMOCTM HACTYN/EHUS KNUHUYe-
cKoro adhhekTa Npu MCnonb3oBaHUM TOro unu uHoro JIM ctpounack
Ha onpeAesieHnn abcontioTHON 3PEKTUBHOCTN B rpynne nawueHTos,
nonyyatowwmx S (3KCnoHupyemas rpynna), u B rpynne nauueHToB, He
nonyyatowmx J1M (Heakcnonupyemas rpynna), A3, 09, MAJ, a Takxe
Ha OMpefeNieHnn CTaHAAPTHbIX OWKMOOK AN KaXAoro suaa addek-
TMBHOCTM 1 95% [10BEPUTENBHOMO NHTEPBANA.

MeToab! oueHku KnuHuyeckoii achpekTusHocTh / Methods
for assessing clinical effectiveness

[Ona Buayanusaumm KnuHu4eckon 3EKTUBHOCTU CpPaBHMBAe-
Mbix JIM mcnonb3oBanu PB-pacnpefeneqne. OHO NpPUMEHSIETCS Mpu
OMUCAHNN BEPOSTHOCTEN AN MACcCUBA BUHOMUHAMBHbBIX AAHHBIX 1 B
CTaTUCTUKe OrpaHnyeHo uHTepsanom ot 0 fo 1. [aHHbIA TN pacnpe-
JeNneHns xapakTepuayetcs AByms napameTpamu — o 1 B. MapameTpbl
B-pacnpefieneHus BbIYUCAAIOTCA HA OCHOBE MMEHLLMXCA 3KCnepu-
MEHTasbHbIX AaHHbIX. ECI AaHHble NpeAcTaBneHbl Ans BbIOOPKN U3
n co6bITUA (NAuWeHTOB, ANA KOTOPbIX MPUMEHANCH UCCNeyeMblil
JIM), npy 3TOM YMCNO YCMELUHbIX peanu3aunini PaBHO r (KOMU4YeCcTBO
NONOXMUTENbHBIX KUHUYECKUX UCXOL0B MPWU UCNONMb30BAHUM UCChe-
JyeMoro aHTMéuoTukKa), TO napameTpbl o U [ ONpPefensoTcs Kak
o=, B=n-r.

Ha ocHoBe [B-pacnpefeneHuns ¢ 3agaHHbiMu ansg Kaxgoro us Jl
napameTpamu reHepupoBannuch BbIGOPKK, coepxatime no 1000 cny-
YanHbIX peann3aumnini KNMMHUYECKON 3NDMEKTUBHOCTM.

Mapkosckas mogenn / Markov's model

[lna mogenupoBaHna nokasarens CMepTHOCTU 6bia MCNONb30BaHa
MapKoBCKas MOfenb. B xofe MOAenupoBaHus uccnesosany runote-
Tnyeckyto koropty n3 1000 naumentos ¢ COVID-19, koTopas Haxoam-
nach B Ha4YaNlbHOM COCTOSIHWM [0 UCCNef0BaHUs W pacnpegensanach
B pa3Hble coctosHnA: 80% — nerkas creneHb (coctosaHue 1), 15% —
CPeHss CTeneHb (COCTOsHME 2) U 5% — TshKenas cTeneHb (COCTOSAHNE
3). C nomoLLbl0 BEpPOATHOCTEN Nepexoja Mexay COCTOSHWAMW pac-
CYMTBIBANN KONMNYECTBO NALMEHTOB, HAXOAALUNXCA B ONPefeNeHHOM
COCTOSIHUM.

Mogenn 6binn pa3paboTaHbl ¢ npumeHeHnem MS Excel 2010
(Microsoft, CLLA).

[ing onucaHus nepexoja u3 0AHOT0 COCTOSAHUA B APYrOe 1Cnomb3o-
BaNN CNEAYIOLLEE YPABHEHNE:

]Vi:zpi—ﬁNj’ (1)
j

rAe i W j MOryT NPUHUMATL CREAytoLIMe 3HAYeHUs: «CcocTosiHMe 1 —
nerkas CTerneHb», «COCTOS\HUE 2 — CPEAHAN CTeneHb», «COCTOsAHME 3
— TSKenas CTeneHb», «COCTOSHNE 4 — KPUTNYECKAA CTeneHb», «COCTO-
AHUE 5 — CMepTb», «COCTOAHUE 6 — BbI3LOPOBNEHNe»; N, — KONM4eCcTBO
NauneHToB B COCTOAHUN f; p—f — BEPOATHOCTL Nepexofa U3 cocTos-
HUA / B COCTOSIHWE j, COOTBETCTBYIOLLME rpaddy COCTOAHWIA U MaTpuLe
nepexonos.

BeposATHOCTM CMepPTU M3 COCTOSIHWA 2, COOTBETCTBYIOLLErO Cpej-
HETSKEeNoi popme TeHeHus, 6binn NPUHATBLI HA ypoBHe 2,4%, 13 co-
CTOSIHMSA 3, COOTBETCTBYIOLLIEr0 TSXKENoi popme — Ha ypoBHe 15%,
3 COCTOSHUA 4, COOTBETCTBYHOLLEr0 KPUTUHECKOMY COCTOSHUIO MU
3a60neBaHMN — Ha ypoBHe 60,5%.

Ananu3 «3atpatbi-atpdhekTuBHoCTb>» / Cost-effectiveness analysis

Takxe 6blna NPoBeieHa OLEHKA SKOHOMUYECKOI COCTaBNAOLLEN Te-
panuu Toun3ymabom 1 fekcameTazoHoM. 11 conocTasneHns 3aTpart
1 3eKTUBHOCTM OblT NPUMEHEH aHann3 «3aTpatbl-aDEKTUB-
HOCTb». [Ang Kaxaoro J1M 6bin0 paccynTaHo COOTHOLLEHME 3aTpatbl/
3hheKTUBHOCTL No chopmyne (1):

CER=DCI/E, (1)
rae CER — cooTHoOLWeHMe 3aTpaThbl/athdeKkTMBHOCTb; DC — npsimble Me-
ANUMHCKKe 3aTpartbl; E — 3(D(EKTUBHOCTD NleYeHus.

B cnyyae, korga achpektusHomy JIM cooTBeTcTBOBANM 60MbLUNE
npsiMble MeANLIMHCKIE 3aTpaThbl, PACCYUTbLIBANMCL MHKPEMEHTANbHbIE
3aTpaTbl Ha UCMONb30BaHWe Gonee [OPOroro MeTofa nevexus. WH-
KpeMeHTanbHble 3arpatbl (CTOMMOCTb LOMOMHUTENIbHOr0 3ddekTa
npw UCMOMb30BAHUM ANLTEPHATUBHOI METOLVNKM NleYeHns «B» BMecTo
MeTOANKM «A») paccyuTbIBanu no opmyne (2):

ICER=(C2-C1)/(E2-E1), @)

rae ICER — nHKpemeHTanbHble 3atpatbl; G2 — 3aTpaTbl HA METOANKY
«B»; C1 — 3atpartbl Ha MeTofauKy «A»; E2 — 3h(peKTMBHOCTb METOANKN
«B»; E1 — 3a(p(DEKTUBHOCTb METOLNKN «A».

OueHka MeXxneKkapcTBeHHbIX B3aumopencTui / Assesment of
drug interactions

IHhopmaumio 0 noTeHuManbHbIX B3aumogeictenax J1M nonyyvanu
Ha Crneuuann3MpoBaHHOM CrnpaBo4HOM caiite — Drugs.com (https://
www.drugs.com/interaction/list/).

PE3YJIbTATbI N ObCYXXAEHWE / RESULTS AND DISCUSSION

Pe3ynbTaTbl CTAaTUCTMYECKOrO aHanu3a (aTpubyTmBHas
cratuctuka) / Results of statistical analysis (attribute statistics)

lMepBbiM 3Tanom B conocrtasseHun JIM meTogamm atpubyTMBHOM
CTaTUCTUKN ABNAETCH MOCTPOEHUE Tabnuubl CONPSHXKEHHOCTW. bbinu
MOCTPOEHbI TabynLa CONPSHXEHHOCTN Ans AekcameTasoHa [16] (Taébn.
1) u Toumnuaymaba [24] (tabn. 2). epBas CTpOKa OTBOAMTCA ANIA
rPynnbl NALMEHTOB, HA KOTOPYK UMENo MecTO BO3AECTBME M3y4ae-
MOW TEXHONOMUW (B HALLEM Crly4ae — AeKcameTa3oHa inbo ToLmnnay-
maba) — akcnoHupyemas rpynna B.

dopmupyeTca runoTesa 0 TOM, Y4TO MCMOMb30BaHNE [eKcaMeTaso-
Ha/Tounnuaymaba no3BonseT B 60MbLUEA CTENEHW [OCTUYb YBENUYe-
HUS NOKa3aTens BbHKMBAEMOCTM B Te4eHne 28 fHeil cpeam nauueHToB
C TAKenbIim TeyeHnem COVID-19.

HacTtoTta yBenn4eHns BbDKUBAEMOCTU B Te4eHue 28 AHel npu uc-
nonb3oBaHuu JIM (3kcnoHMpoBaHHas rpynna) coctasuna 78,4% ans
JeKcameTa3oHa NpoTtue 75,4% [ns rpynnbl cpaBHeHNs (aBCOMOTHAs
3(PEKTUBHOCT) U 56,6% ana Toumnmsymaba npotus 34,1% ans
rPYNMbl CPaBHEHMS.

B pesynbrate nony4YeHbl TOYEYHbIE OLEHKN BbDKMBAHUS B 3KCMOHM-
pYyeMbIX 1 HE3KCMOHUPYEMbIX rpynnax nauyneHToB. Takue TO4eYHble
OLLEHKW NOABEPXEHbI CTAaTUCTUYECKON OLLINOKE, Tak Kak OHW onpefe-
NeHbl HA OCHOBE He BCeil nmonynauuu, a nuib ee vactu. [anee pac-
CYMTBIBANN CTAHOAPTHYIO OLWIMOKY MONyYeHHbIX A3, TO eCTb CTaTu-
CTMYECKYI0 OLUNOKY KX0W M3 4acToT, KOTOPas AaeT NpeacTaBneHue
0 TOYHOCTU OueHKU. CTaHaapTHas owmoka A3 9KCNOHWUPYEMON rpyn-
Mbl, paccyuTana no goopmyne (3):

Spy = | A2x(1=AD)

" ®)
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Ta6nuua 1. Tabnuua conpsKeHHOCTU ANA OLEHKI BANAHUA AeKcaMeTa30Ha Ha NoKasaTeslb BbIKMBAEMOCTY NaLNEHTOB B Te4eHue 28 AHeil
Table 1. Table of associations for the evaluation for the influence of dexamethasone on the 28-day survival rate among patients

JlexcameTa3oH BeikuBaemocTb B Te4eHne 28 aHeil / 28-days survival Beero
Dexamethasone Na/ Yes Hert / No Total
EcTb / Yes 1650 (a) 454 (b) (A)
Het / No 3256 (c) 1065 (d) (B)
Bcero / Total () (D) (Q
Tabnuua 2. Tabnuua conpsXXeHHOCTI ANA OLEHKM BNUSHUA TOLMAM3yMaba Ha NoKa3aTenb BbKUBAEMOCTI NALMEHTOB B Te4eHNe 28 aHen
Table 2. Table of associations for the evaluation for the influence of tocilizumab on the 28-day survival rate among patients
Touunuaymao BbikuBaemocTb B Te4eHue 28 axei / 28-days survival Beero
Tocilizumah ﬂa / Yes Het / No Total
Ectb / Yes 64 (a) 49 (b) (A)
Het / No 14 (c) 27 (d) (B)
Bcero / Total (©) (D) (Q)

rae n — 06beM 3KCMOHWUPYEMOIA MU HE3KCMOHWUPYEMOIA Tpynnbl, TO
ecTb A unu B.

AHanornyHo 6bina paccynuTaHa cTaHfapTHas owubka AJ Heakcno-
HUPYEMOW rpynnbl.

Tak Kak nony4eHHbIe 4acTOTbl MOFYT U3MEHUTLCS MPU pacyeTe Ha
Apyron BbI6OPKe, TO 6bIN0 ONpPefesieHO, HACKObKO CYLLECTBEHHbI 6Y-
OYT 3TV N3MeHeHUs. [ing 3Toro onpeaensny MUHAManbHbIA NHTepBan,
KOTOPbIA COAEPXKUT PeanbHOe 3HA4YeHNe UCKOMOI 4acToTbl C BEPOSAT-
HOCTbI0 95% (95% [) no popmyne (4):

I[I/IA3= ADE XS, (4)

rae t — KpUTMYECKOe 3HA4YeHNe N1 YPOBHA CTATUCTUYECKON 3HAYMMO-
ctu. Anqa 95% [0 t=1,96, S — cTaHgapTHas owwmbka AJ.

B pesynbtate pacdeta onpegenunn, yto 95% [ coctasun 76,7-
80,2 ang pekcameTas3oHa npotue 74,1-76,6 ans rpynnbl CPaBHEHUS
n 47,5-65,8 ans touunusymaba npotus 19,6-48,7 ans rpynnbl cpas-
HEHUS.

[anee 6b1510 ONpefeNieHo, HACKOMbKO CYLLECTBEHHbIA BKMaz BHO-
CUT MCNONb30BaHNE [eKcameTasoHa/Touunu3ymaba B yBenuyeHue
KONNYECTBA BbDKMBLUUX MALWUEHTOB C TAXENOoA (DOPMOR TeHeHus
COVID-19. Ina atoro 6bina paccyutaHa AJ, xapakTepuaywouwias Ty
4acTb 3 eKTMBHOCTU, KOTOpPas CBA3aHa ¢ uccnenyemsim S n 06b-
ACHAETCA eM.

icnonb3oBaHue [ekcamMeTa3oHa yBENMYNBAET BEPOATHOCTb BbDKM-
BaHWA Ha 3,1%, Tounnusymada — Ha 22,5%.

MeTtogonorus oueHkn 3¢DEKTUBHOCTI BHELPEHUA MEAULMHCKOI
TEXHONOrMM U Mcnonb3oBanus JIM OCHOBBLIBAETCA HA CTaTUCTMYE-
CKMX NoKa3aTensx (CpeaHss, owunbka cpegHen, ), kotopble, B CBOKO
oyYepenp, 6as3MpyrOTCA HA Teopuu BeposTHOCTW. [lo3Tomy, paccyu-
TbiBas T€ WNKU UHble 06LEKTbI BO3AEACTBUA HA U3Y4AEMYID CUCTEMY,
CNefyeT roBoputh He 06 aBCONMOTHON (TOYHON) 3aBMCMMOCTH UCX04a
0T (pakTopa, a 0 CTEeNeHN BePOATHOCTM AAHHON 3aBUCMMOCTU. B cBOO
04epefb, 3aBMCUMOCTb MCX0Aa OT BO3LENCTBYIOLLEr0 (DakTopa MOXeT
ObITb PE3KO BLIDDKEHHOIA, 1 B 3TOM CIly4ae CTaTUCTUYECKN JOCTOBEp-
Has BEPOSATHOCTb NMOA06GHON 3aBMCMMOCTU 06HapY)XMBAeTCA Npu Jo-
CTaTO4HO He6OoMbLUMX BbI6OPKAX.

Pacuet 09 nokasbiBaeT cuny cBA3u mexay BnusHuem JIM Ha neve-
HWE 1 MCXOLO0M, TO ECTb BO CKOJNbKO pa3 YBENNYMBAETCS BEPOATHOCTb
BbDKMBAHWSA MPW MCNONb30BaHUM 3y4aemoro JI1.

Mo chopmyne (5) onpegeneHa 03 ans aekcamerasoHa 1,04 u ans
Toumunusymaoa 1,66:

03:@26/_/1, 5)
ADH %9

[1ns OLEHKM CTaTUCTUYECKOI 3HAYNMOCTU NOYYEHHOr0 pesynbrara
no doopmyne (6) 6bina paccyuTaHa ctaHaapTHas owwmoéka 03:

1-AD> 1-AD3H
+ .

Sop = (6)
a c
Mo chopmyne (7) paccyutaH 95% AN 03:
o =OP + Exp| In APax xS |- 7
APH

MonyyeHHble 3Ha4yeHns 03 coctasunu 95% AU 0,040-2,042 ans
nekcamerasoHa n 0,400-2,917 gnsa Tounnusymaoa.

PaccymtanHble 3Ha4eHns 95% LW He no3BONAOT roBOPUTHL O CO-
CTOATENbHOCTW rUNOTE3bl 06 0JHO3HAYHOM YBEANYEHUMN Cy4aeB Bbl-
)KMBAHWUA MPU MCMONb30BaHWN U3y4aeMmbix JIM ¢ maTemaTiko-cTatu-
CTUYECKOM TOYKM 3PEHMS, TaK KaK HMXHAN rpaHuua 95%0W nonapaet
B 061aCTb 3Ha4€HUN MeHbLLe 1.

MAS — abconoTHas pasHMUa nokasaTened BO BCEW MONyNALMM
11 B HEAKCMOHMPOBAHHOM rpynne. MA3 aHanornyHa A3, Ho, B OTNYKeE
OT MocCnefHen, XxapakTepusyer nonynAUMOHHY COCTaBNALLYIO 3¢h-
(heKTMBHOCTN.

Mcnonb3oBaHne AekcameTa3OHa B MPOLECCE NeYeHMs CMOCO6HO
NPWUBECTM K YBENMYEHMIO BbDKWBAEMOCTU B TeyeHue 28 [Hel cpeau
naumeHToB ¢ TsHxenbiMi cpopmamu COVID-19 Bo BCeid nonynauun Ha
1,0%, Tounnusymada — Ha 16,5% (Taén. 3).

Takxe 6b1nn paccyutanbl nokasatenn NNT (aHrn. Number Needed
to Treat — cpeAHECTAaTUCTUHECKMIA NOKa3aTenb KONMYECTBA NALMEHTOB,
KOTOPbIX HEOOXOAMMO NeYUTb [aHHbIM MpenapaTtom, 4Tobbl MpeaoT-
BPaTUTb OAWUH JONONMHUTENbHbIA 3NN304 NO CPABHEHMKD C KOHTPOSb-
Hoit rpynnon). NNT ans gekcamerasona — 32, ans rouunuaymada — 4.
CornacHo nOnyYeHHbIM [aHHbIM 3PMEKTUBHOCT MCNOMb30BAHNA
Touunudymaa Bolile 3GyPEeKTMBHOCTI NPUMEHEHUS [eKcaMeTa3oHa.
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Tabnmua 3. PeaynbraThl CTAaTUCTMHECKOTO aHANM3a BNUSHNS leKCaMeTa30Ha 1 ToLMnM3ymMaba Ha nokaaatenb BbKIBAEMOCTY B TeyeHue 28 fHelt cpeam naumeHTos ¢ COVID-19 (Ha ocHoBaHMM

METOANK aTPUBYTUBHON CTATUCTUKM)

Table 3. Results of the statistical analysis of the influence of dexamethasone and tocilizumab on the 28-day survival rate among patients with COVID-19 (attribute-based statistical methods)

Mokasatenb / Indicator AL ORI Touu'quaymaﬁ Onucanue / Description
Dexamethasone | Tocilizumab
AR A S
apekTusHoCTb / Attribute 3,1% 22,5% Ay A Ll. - p )
efficiency npenapatom / Characterizes the part of the efficiency (share) that is
associated with the medical technology or drug under study
y lMony4eHHbIe HaCcTOTbl MOTYT U3MEHWUTLCS NPU pacyeTe Ha Apyron
[loBepuTeNbHbIN MHTEpBaN
ATDMBYTUEHOF BbI6OPKE, NO3TOMY HEO6X0AMMO OMpPefennTh, HACKONIbKO CYLLECTBEHHbI
T 3TU U3meHeHus / The resulting fr ncies may change when
apeKTuBHOCTN / 0,8-5,3% 4,6-40,4% OynyT aTu u3menenus / The resulting frequencies may change whe
. ) calculated on
Confidence interval of . o . N
. . a different sample, so it is necessary to determine how significant these
attribute efficiency )
changes will be
loka3bIBaeT CUMy CBA3N MeXAY BNUSHMEM JEKCAaMeTa30Ha Ha NieyeHune
OTHOCKTENbHAA 1 UCXOLOM, TO eCTb, BO CKOMbKO pa3 yBeNMYMBAETCA nokKas3aTenb
apdekTnBHOCTL / Relative 1,04 1,66 BbDKIBAEMOCTY B Te4eHme 28 aHeit / Shows the strength of the
efficiency relationship between the effect of dexamethasone on treatment and
outcome, that is, how the survival rate increases over 28 days
MonyyeHHbIe YaCTOTbI MOTYT M3MEHUTLCS NPU PacyeTe Ha Apyron
BbI6OPKE, MO3TOMY HEO6X04UMO OMpPefennTb, HACKONTbKO CYLLECTBEHHbI
[loBepuTesNibHbIA UHTEPBAS 6yayT 3T U3MeHeHus. Habnogaemas 3aBUCKMOCTb ABNSETCA
OTHOCUTENbHOIA CTATUCTUYECKU 3HAYMMON, Tak Kak 95% [ He BKknto4aeT 1, 3Ha4eHus
ahhekTUBHOCTH / 0,04-2,04 0,40-2,92 ero HKHen 1 BepxHen rpanuy 6onblue 1/ The resulting frequencies
Confidence interval of may change when calculated on a different sample, so it is necessary to
relative efficacy determine how significant these changes will be. The observed
dependence is statistically significant, since 95% Cl does not include 1,
the values of its lower and upper bounds are more than 1
[TonynsaunoHHas AHanornyHa atpnoyTeHas aPQEKTUBHOCTb, HO B OT/IMYME OT
aTpuoyTMUBHaA NoCneAHelt XxapakTepuayeT NONyNALUOHHYHO COCTABASIOLLYIO
3PeKTUBHOCTD / 1,0% 16,5% aheKTnBHOCTN /
Population attribute Similar to the attributive efficiency, but unlike the latter, characterizes the
efficiency population component of efficiency
[loBepuTenbHbIil MHTEpBAN
nONYNAUNOHHOM /IHTepBasn 3Ha4YeHuin, ecnn ans aHannsa 6yaeT B3fTa Apyras Bbl6opka /
(b DeKTUBHOCTH / ~0,6-2,6% | -0,7-337% P , Sem yAe Apyras B6I50P
: ) Range of values, if a different sample is taken for analysis
Confidence interval of
population efficiency

Tpumeyanne. 95% [V — 95% [0BEPUTENbHBIN MHTEDBATT.
Note. 95% Cl - 95% confidence interval

Mo nonyyeHHbIM B X0Le pacyeta CpefHUM 3Ha4YeHUAM 3P deKTuB-
HOCTU Touunu3ymab o6naaaet 60nbluen 3HMEKTUBHOCTbIO, YEM [IeK-
CamMeTa30H, NPy NCNoNb30BaHUK B Tepanum Tsxenbix popm COVID-19.
OfHaKo He BCe MONyYeHHble NMOKa3aTenn NonaaalT B 061acTb CTaTu-
CTNYECKOMN 3HAYMMOCTH.

CraTmcTyeckn 3Ha4mmMbiMmu nokasarenamu senstotcs A3, 09, MAJ.

AtpunbyTiBHas acphekTMBHOCTL cocTaBuna 3,1% (95% AN 0,9-5,3)
Ans fiekcameTtasoHa u 56,6% (95% [ 47,5-65,8) ans Touunudymasa.
[laHHbIii noka3aTenb SBNAETCH CTATMCTMHYECKN 3HAYMMbIM i 060UX
uccnegyembix J1r.

OTHocuTenbHas adppekTnBHOCTL coctasuna 1,04 (95% AN 0,040-
2,042) nna pekcamertasoHa u 1,66 (95% W 0,400-2,917) ans Touu-
nu3ymaoa (puc. 1).

OpHaKo HuXHWe rpaHuubl 95%[0M nonagaloT B 06NnacTb 3HAYEHNI
MeHbLUE 1, 4TO He NO3BONIET CYUTATb AAHHbIA NOKA3aTeNb CTaTUCTH-
4eCKN 3HAYMMbIM.

[na cpasHuBaembix JIM HKHAR rpaHuua 95% AW MA3 nonagaet
B 00M1acTb OTPULATENbHbIX 3HAYEHUIA, YTO TaKXKE YKa3blBAaET Ha OTCYT-

30 +
25 +

15 L
1,0

Relative efficiency

OTHocuTenbHas 3ththeKTUBHOCTD

Tounnuzymab
Tocilizumab

[lekcameTa3oH
Dexamethasone

Pucynok 1. Kopngopbl kKone6aHuii 3Ha4eHniA OTHOCUTENbHOIR 3 EKTUBHOCTU BAUAHUA
NeKapCTBEHHbIX NPenapaToB Ha nokasaresb BbDKMBAEMOCTU B Te4eHne 28 fHeil (¢ 95%
[NOBEPUTENbHBIM UHTEPBANIOM)
Figure 1. The range of relative efficiency vof the influence of drugs on 28-day survival rate
(with 95% confidence interval)
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PucyHok 2. Kopuaops! kone6anuii 3Ha4eHNiA NONYNALMOHHON aTpubyTUBHON 3pdeKTB-
HOCTMW BNUSIHWS NEKAPCTBEHHbIX NPENapaToB Ha NoKa3aTesb BbKMBAEMOCTN GOMbHbBIX TS-
xenbimu chopmamn COVID-19 B TeveHne 28 aHei (C 95% [0BEPUTENbHBIM MHTEPBANOM)

Figure 2. The range of populational attribute-based efficiency influence of the studied drugs
on the survival rate of patients with severe forms of COVID-19 (with 95% confidential interval)

CTBWE CTATUCTUYECKOI 3HAYMMOCTM MONYYEHHOro nokasarens (puc. 2).
Ha cnepyiowem atane Hamu 6bi10 CMOAENMPOBAHO (MOAENb
MapkoBa) BnusiHue AekcamerasoHa (taén. 4) u Touunmsymaba
(Tabn. 5) Ha nokasaTesb CMEPTHOCTU CPeAN NALUEHTOB C TSHKESbIM
TeyeHnem GOVID-19. ins moaennpoBaHus 6bifn B3STbl BEPOATHO-
CTU BbI3ZOPOBJIEHMA U CMEPTU B rPynnax 60/bHbIX, HAXOASALLMXCA
Ha UCKYCCTBEHHOW BeHTMnAauum nerkmx (MBJ1). Y naumeHTos 6e3
pecnupaTopHON NOLAEPXKN He BbIo ynyyLieHus Ha hoHe npuema
JeKcaMeTa3oHa No CpaBHEHMIO ¢ rpynnoi koHTpons [12]. MonyyeH-
Hble B pesynbTate MOAENMPOBAHMA nokasatenn 3heKTUBHOCTU
B a6COJIIOTHOrO YMcna BbI3LOPOBEBLUMX NErnn B OCHOBY pacyeTa
(hapMako3IKOHOMUYECKUX NOKa3aTenei Tepanum.

PesynbTatbl B-pacnpefeneHns 0THOCUTENbHON 3(D(HEKTUBHOCTH
npenapartos / Beta-distribution of the relative effectiveness

lMoka3atenu cmepTHOCTU B MogensHon rpynne 1000 nauweHToB
¢ COVID-19 coctaBunu B aBCOMKOTHBIX Yucnax 36 4enoBeK Npu uc-
Nonb30BaHUN AekcametasoHa M 30 4YenoBEeK NpU WUCMOMb30BaHUK
Touunudymaoba. lMokasarenu a¢hheKTUBHOCTU, NOSYYEHHbIE B PE3YSib-
TaTe MOAENMPOBAHMS HA OCHOBE JIMTEPATYPHbIX MCTOYHMKOB, COMO-
cTaBumbl. [OATBEPXKAEHMEM 3TOFO CyXaT pesynbraTbl B-pacnpege-
NIEHNs, XapaKTepum3yHoLLEero BePOSTHOCTb MAOTHOCTW pacnpeaeneHus
(puc. 3).

Pe3ynbTatbl KNMHUKO-3KOHOMUYECKOIA oLeHKu / Results
of clinical and economic assessment

[anee Hamu 6bina NpoBeeHa OLEHKa )OPM BbINYCKA CPABHUBAEMbIX
N v cTOMMOCTb Kypca C Y4ETOM UMEIOLLMXCS PEKOMEHAALMIA MO NCMOAb-
30BaHuI0 AaHHbIx JIM B Tepanum Tshxensix gpopm COVID-19 (tabn. 6).

Mocne nposedeHWs MOLENMPOBAHMA  KNIMHWUYeCKOW 3dhdheKTnBs-
HOCTW [ieKcameTasoHa W Touunusymata u onpefeneHus CToMMoCTu
Kypca KaXLOoro U3 Hux Obin paccynTaHbl DapMako3KOHOMUYECKIe
nokasartenu Tepanuu (tTaén. 7).

KnuHnyeckasn 3pdeKTUBHOCTb N0 MOKa3aTeNl BbI3AOPOBMEHNS,
MONy4eHHOMY B XO[le MapKOBCKOTO MOJENNPOBaHUS, CPeau naum-
EHTOB C TsXKenbIM TeyeHuem COVID-19 ans o6oux JIM conoctaBuma
(0,964 nnq nekcamerasoHa u 0,970 ansa Tounnnudymada) ¢ He6onbLWMM
NPenMyLLECTBOM Y TOLUUNN3ymaba.

bonee 3a(pheKTMBHOI CxXeMe fleyeHus COOTBETCTBOBanM Hamboree
3Ha4YMTeNbHble NPSMble MEOUUMHCKNE 3aTpaTthbl, PaCcCYUTHIBANCL MH-
KpeMeHTalbHble 3aTpaThl Ha MCMOMb30BaHME 60nee AOPOroi METOANKI
nedenus. ICER ona toumnmsymaba coctasun 13 119 958,33, 4t0 03Ha-
YaeT He06XOAMMOCTb JOMOSHUTENbHBIX 3aTpaT B pasmepe 13 MAH py6.
Ans BOCTWKEHUS OAHOI AONOMHUTENbHON eANHULLI 3CDEKTUBHOCTH.

Mony4eHHble pe3ynbTaThl C 3KOHOMUYECKOW TOYKM 3PEHMS yKa-
3bIBAIOT Ha NPEMMYLLECTBO WUCMNONb30BAHMS [eKcamMeTa3oHa nepen
TounMnu3ymabom Mo nokasaTento 3aTpaT Ha Tepanul npu conocta-
BUMOM YpOBHe 3dpdpekTuBHOCTU. OfHAKO, MPUHMMas BO BHUMAaHWe
[0CTaTO4HOE KOMMYECTBO MOBOYHbIX 3(DheKTOB cpaBHMBaeMbIx JII,
KOMMYECTBO 1 BbICOKYH) 3HA4YMMOCTb NOTEHLMANbHbIX TEKAPCTBEHHbIX
B3aMMOJEICTBIIA, @ TaKXKe Y4uTbIBasi NONMMOPOMAHOCTb MALMEHTOB
¢ COVID-19, B apceHane nekapcTBeHHOro 06ecneyeHns MeauLMHCKNX
OpraHuauuii [omKeH 06s3aTeNbHO NPUCYTCTBOBATb HE TOMbKO [eK-
CaMeTa30oH, HO 1 JOCTaTO4HOE KONMYECTBO ToLMAu3ymaoa.
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PucyHok 3. beta-pacnpeaenerne KNMHUYECKNX UCXOA0B (MOKA3aTeNs BbI3A0POBNEHNSA)
npu Tepanuu nauneHTos ¢ COVID-19
Figure 3. Beta-distribution of clinical outcomes (recuperation) of patients with COVID-19

Tabnuua 4. Peaynbtathl MOAENMPOBaHIUA NOKa3aTeNeii BbISAOPOBNEHNS 1 CMEPTHOCTI MPW UCMONb30BAHNN fieKcameTasoHa y nauneHTos ¢ COVID-19, HaXOAALWMXCA HA MCKYCCTBEH-

HOW BEHTUNALMM NErkux

Table 4. Results of modeling of the parameters of survival and mortality rates in patients with COVID-19 that received dexamethasone and artificial pulmonary ventilation

Jlerkas crenexb CpepHsas cTeneHb Taxenas cTeneHb Kputuyeckas cteneHb CmepTb Bbi3gopoBnenue 5
Light degree Medium degree Severe degree Critical degree Death Recovery
800 150 50 0 0 0 1000
0 0 0 0 36,25 963,75 1000

Ta6nuua 5. PeaynbTatbl MOAENMPOBAHIS NOKa3aTeNeil BbI3AOPOBNEHIS U CMEPTHOCTY NPU UCMONb30BaHMI TOLMAN3YMa6a y nauneHToB ¢ COVID-19, HaXoAALWMXCS HA NCKYCCTBEH-

HOW BEHTUNALMM NErkux

Table 5. Results of modeling of the parameters of survival and mortality rates in patients with COVID-19 that received tocilizumab and artificial pulmonary ventilation

Jlerkas cteneHb CpepnHsas cTeneHb Taxenas cTeneHb Kputuyeckas creneHb CmepTb Bbi3nopoBnenue 5
Light degree Medium degree Severe degree Critical degree Death Recovery
800 150 50 0 0 0 1000
0 0 0 0 30,39 969,61 1000
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Tab6nuua 6. KnuHUHNKO-3KOHOMMYECKas XapakTepucTuka Kypca iekcameTasoHa v Touunudymatéa npu nevesun COVID-19
Table 6. Clinical-economic characteristics of dexamethasone and tocilizumab treatment courses in patients with COVID-19

Moka3sartenb / Parameter

[lekcamerta3oH / Dexamethasone

Touunusymab / Tocilizumab

Package price, RUB

PasoBas fo3a, mr/ Single dose, mg 6 400
[nuTenbHOCTb Kypca, cyT /

) 10 2
Course duration, days
Kypcosasi fo3a, mr/ 60 800
Course dose, mg
CTONMOCTb YNakoBkM, pyo. / 71.63 19706,80

JlekapctBeHHas opma, hopma
Bbinycka / Dosage form, release form

PacTBop Ans mHbekumMiA, 4 mr/mn, 1 M, amnysbl
(10), nayka kapToHHas / Solution for injection, 4
mg/ml, 1 ml, ampoules (10), carton pack

KoHueHTpar Ang NpuroToBeHna pacTaopa ans nHdysni,
20 mr/mn, 10 mn, conakowel (1) / Concentrate for preparing
of solution for infusions, 20 mg/ml, 10 ml, vials (1)

CToumocTb Kypca, pyb6. /

Course cost, RUB 107,45

78 827,20

Ta6bnuua 7. MokasaTen MoAenMpoBaHIs 3aTpar v apcheKTUBHOCTM NPY UCMIONb30BAHNI AeKCaMeTa3oHa 1 ToLunmu3ymaba B Tepanuin nauueHtos ¢ COVID-19 (B MogensHoil rpynne 1000 nauueHToB)
Table 7. Parameters of modeling of cost and efficiency for dexamethasone and tocilizumab therapy in patients with COVID-19 (in a modeled group of 1,000 patients)

Mokasarenb / Parameter ADLEL R UETTLE T
(N=1000) / Dexamethasone (N=1000) / Tocilizumab

H1CNo NaLnNeHTOoB C TAXKENOI CTEMNEHbI0 TeYeHUs
3a6onesaHua™, n / Number of patients with severe 152,5 152,5
disease, n
H1cno nauyeHToB ¢ KPUTUYECKOM CTENEHbH
TeyeHus 3abonesaHna™, n. / Number of patients 10,85 10,25
with critical disease, n
CtoumocTb Kypca, py6. / Course cost, RUB 107,45 78 827,20
CymmapHble 3atpatsl, py6. / Total costs, RUB 107,45 (10,85+152,5)=17 551,98 78 827,20 (10,25+152,5)=12 829 126,80
Yncno ymepuumx, n /Number of deaths, n 36 30
:mcno BbI3gopoBesLwKx, n/ Number of recovered, 964 970
[Tokazatenb agpdpektnsHocTu / Efficiency 0,964 0,970
I'IOKaaaTem? <<SanaTb!—3$q38KTMBHOCTb>>/ 111.46 81 265.15
Cost-effectiveness ratio

CTONMOCTb AONOMHUTENLHO eANHNLbI

3D (EKTUBHOCTI NPY NCNONb30BAHNK
ANbTEPHATUBHOM METOAUKN (TOLMNu3ymaa),
py6. / The cost of an additional unit of
effectiveness when using an alternative method
(tocilizumab), RUB

13119 958,33

* BHa4eHus Momy4eHbl B Pe3ysibTate MapKOBCKOro MOAE/MPOBAaHUS MPOLIECCa PACTPeSeneHns NaLmneHToB o cteneHsm Tsxectn COVID-19.
* The values were obtained as a result of Markov's modeling of the process of distribution of patients by the degree of severity of COVID-19.

PesynbTaTbl aHanM3a MeXNEKapCTBEHHbIX B3aUMOLEACTBUI /
Results of drug interaction analysis

Mo AaHHbIM 3MEKTPOHHOrO pecypca Drugs.com, ans fekcameTa-
30Ha BbIfB/IEHO 640 NoTeHUWaNbHbIX B3aMMOAEACTBUIN, N3 KOTOPbIX
105 — onacHble KNUHMYeCKUe B3auMoAencTans, 485 — Hexxenatesb-
Hble; Ana Toumnndymaba — 258 noTeHUnanbHbIX B3aMMOAENCTBUN,
13 KOTOPbIX 40 — onacHble KNMHUYECKMe B3aumopeicTems, 211 — He-
XenatenbHble (puc. 4).

[ns fekcameTa3oHa KONMMYECTBO MOTEHLMANbHO OMACHbLIX U HEXe-
naTenbHbIX B3aMMOLENCTBUIA NPEBbILLAET UX KOMIMYECTBO ANS TOLWIU-
3ymaba. Mpn Ha3Ha4yeHMn aeKcameTa3oHa Heo6xoauMo 06pallaTb BHU-
MaHue Ha 1Cnonb3oBaHWe NTOPXMHONOHOB U aMnofapoHa B Tepanuu.

B3anmofencTBus faHHbIX Npenapatos ABAIOTCA ONACHbIMK, W KX Che-
[yet nsberatb.

OnpefeneHHyto 0NacHoOCTb NMPeACTaBASeT MUCNONb30BAHWE TNHOKO-
KOPTUKOCTEPOMAA AeKCaMeTa3oHa Npy MHPEKLNOHHOM NpoLecce, Ko-
TOPOE CroCOBCTBYET Pa3BUTUIO BTOPUYHON UHMEKLMK, CynepuHdIek-
unn. OHaKo JaHHble, NpefCcTaBleHHble B CUCTEMATUYECKOM 0030pe,
NOCBALLEHHOM UCMOMb30BAHNIO KOPTUKOCTEPOUO0B B NIEYEHUN CENncu-
Ca, MOKa3blBAIOT OTCYTCTBME CTATUCTMYECKU 3HAYMMOr0 pasninyus
B 4aCTOTE Pa3BMTUS CYnepUHEKLMN Npu UCNONb30BAHUN AnUTENb-
HbIX HU3K0J03MPOBaHHbIX KYPCOB MTHOKOKOPTMKOCTEPOMA0B (16,75%
npoTue 16,11%) [20].

Puck passutia cynepuHgekumn oTMedancs B [Ba pasa yaile no

GAPMAKOIKOHOMUKA. CospemenHas ®apmakoakoHomuka u ®apmakoanupemuonorus. 2021; Tom 14, Net
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PucyHok 4. loTeHLManbHble NeKkapcTBEHHbIE B3aUMOAGNCTBIS TOLMIN3yMaba 1 ieKcame-
Ta30Ha (COrNacHo AaHHbIM CreumananpoBarHoro caitta Drugs.com

Figure 4. Potential drug interactions of tocilizumab and dexamethasone (according to the
data from the official website Drugs.com

CPaBHEHWIO C KOHTPONEM NPU UCMOMb30BaHMM TOLMIU3yMaba y naum-
eHToB ¢ COVID-19, Haxonswmxcsa Ha VBT (54% npotus 26%) [21].
Mpn 3TOM CTATUCTU4ECKN 3HAYMMOrO U3MEHEHUS CMEPTHOCTY B Teye-
HUe 28 [Heil B rpynne nauneHToB C CynepuHdekunen n 6es Hee He
6bI10 YCTAHOBMEHO.

Tepanna KopTukOCTepoMgaMu [AO/MKHA NPOBOAMTLCA C 0CO6OM
OCTOPOXXHOCTbIO Y NALUMEHTOB C CaxapHbIM AuabeTom. Tak Kak OHMW
NPeACTaBAAIOT ONPefeneHHY0 4acTb 60MbHbIX C TSXKENON CTENeHbIo
COVID-19, npu nnaHMpoBaHUM 3aKyMoK, a TakKe 6toKeTa Heo6Xoau-
MO Y4MUTbIBATh HANMyNe ToLMNN3ymaba Ans cTabunnaaumn CocToaHNs
MaLMEeHTOB C Pa3BUBLLNMCS LUTOKUHOBBIM LUTOPMOM, Y KOTOPbIX UC-
nonb30BaHNe AeKCaMeTa30Ha 0nacHo.

Anroputm Bbl6opa npenapara / Drug selection algorithm

Ha oCcHOBaHUM NpUBEAEHHbIX AaHHLIX HaMK 6bln pa3paboTaH an-
roput™ Bbl6Opa TOLMNM3YMaba 1 [ekcameTa3oHa B 3aBMCMMOCTH OT
NabopaTopHbIX NOKa3aTenen, ConyTCTBYIOLLMX 3a6051eBaHIIA (pUC. 5).

COVID-19. Taxenoe Te4eHue
COVID-19. Severe degree
[

[NopaxeHne nero4Hoin napeHxumbl >50%
Pulmonary parenchyma lesion >50%
CPB >60 mr/n / CRP >60 mg
®epputud >500 Hr/mn / Ferritin >500 ng/ml
WN-6 240 nr/mn / IL-6 240 pg/ml

[NopaxeHue nero4Hoin napexxmumbl >50%
Pulmonary parenchyma lesion >50%
CPB >60 mr/n / CRP >60 mg
®epputun >500 Hr/mn / Ferritin >500 ng/ml
WN-6 <40 nr/mn / IL-6 <40 pg/ml

[ Touunusymab + [lekcametasoH / Tocilizumab + Dexamethasone ] [

Hekcamera3oH / Dexamethasone ]

Cencuc, NoATBEPXKAEHHbIIA

- naToreHamu, OTANYHbIMM

o1 COVID-19 / Sepsis confirmed
by pathogens other than COVID-19

CaxapHblit anaoer /
Diabetes mellitus

107,45 py6. — CTONMOCTb Kypca [Tokazatenb apdekTnBHOCTU
Ha 0[IHOrO nauueHTa / 0,964/
107,45 rub. - Effectiveness 0,964
course cost per one patient

$13BeHHast 60NE3Hb XENyaKa, BupycHeiii renatut B /
kpoBoTeYeHust XKKT / Viral hepatitis B
Peptic ulcer, gastrointestinal
bleeding |

[lekcameTasoH /
Dexamethasone

[prem TOPXMHOMOHOB
B Tepanuu Bl / Fluoroguinolones
intake in CAP therapy

107,45 py6. — cToMMOCTb Kypca
Ha OIHOr0 nauyeHTa /
107,45 rub. —
course cost per one patient

OuOPUNNALYS NPeacepauil,

MNokasatenb adhPeKTUBHOCTI
0,964 /
Effectiveness 0,964

Xenynoykos. Mpuem ammnogapoHa /
Atrial, ventricular fibrillation.
Amiodarone intake
[

[ Touunuaymab / Tocilizumab ]
[
[ |
78 827,20 py6. — CTOMMOCTb Kypca
Ha 0[]HOr0 nauuexTa /
78 827,20 rub. —
course cost per one patient

Mokasarenb 3deKTBHOCTH
0,970/
Effectiveness 0,970

PucyHok 5. Bbi6op hapmakotepanuu y naumnentos ¢ COVID-19. CPb — C-peaktusHbii 6enok; UJ1-6 — nHTepneikut-6; XKKT — xenyno4Ho-KuLLeYHbIi TpakT; BIT— BHe60NbHUYHAS NTHEBMOHNS
Figure 5. The choice of pharmacotherapy for patients with COVID-19. CRP — C-reactive protein; IL-6 — interleukin-6; CAP — community-acquired pneumonia
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3AKNKOYEHMUE / CONCLUSION

B pamkax Haweii pa6oTbl Gbln MPOBEAEH CPABHUTENbHLIA aHa-
N3 JeKcameTasoHa 1 Touunuaymaba npu Tepanuu TSHXKeNbIX opm
COVID-19.

[ns o60mx JTT 66111 onpeaeneHsbl cTatucTuyeckme nokasarenu (A3,
093, MAJ) no BAMAHUIO HA NMOKa3aTeSlb BbLDKMBAEMOCTU B TeyeHue 28
AHeli. A9 ans fekcameTta3oHa coctasmna 3,1% (95% AW 0,9-5,3), ans
Toumnuaymaba — 56,6% (95% W 47,5-65,8). icnonb3oBaHne aekca-
METa30Ha yBenn4mMBaeT BEPOATHOCTb BbKMBAHNA Ha 3,1%, ToumMnnay-
maba — Ha 22,5%. [laHHbIA NOKa3aTeNb SABASETCS CTaTUCTUHECKN 3HA-
YnMbIM Ans 06oux nccnegyemblx J1M. 03 coctasuna 1,04 (95% 1 ot
0,040-2,042) nns pekcametasoHa v 1,66 (95% [ 0,400-2,917) ans
Touunmaymaba. HuxHue rpaHuubl 95% OW ang o6oux JIM nonapatot
B 00MaCTb 3HA4EHW A MeHble 1, 4TO He MO3BOSISIET rOBOPUTL O CTa-
TUCTWYECKON 3Ha4MmocTu. MAJ ans JekcameTtasoHa coctasuna 1,0%
(95% [N -0,6-2,6), ana Touunusymada — 16,5% (95% AN -0,7-33,7).
HwxHue rpanuubl 95% AW ana o6oux JIM nonagatoT B 061aCTh OTPU-
LiaTeNbHbIX 3Ha4eHUIA, Y4TO B CBOK 04epelb YKa3blBaeT HA OTCYTCTBUE
3HAYMMOCTM JAHHOrO NOKazarens.

Takxe 6bl1 paccyMTaH CpeiHeCTaTUCTUYECKNIA NoKasaTeslb Konnye-
CTBa MaUNEHTOB, KOTOPbIX HEOOX0ANMO 1e4UTb AaHHbIM NpenapaToM,
4TO6bI NPELOTBPATUTL OMH LOMOMHUTENbHbIA 3NK30/ N0 CPABHEHUIO
¢ KoHTponbHoi rpynnoit (NNT). NNT ans nekcamerasoHa — 32, NNT
ons Toyunusymaoa — 4.

Mokasatenu CMepTHOCTU NPU UCMNONb30BAHWN aHanu3mpyembix J1I
N0 AaHHbIM MapKOBCKOr0 MOAEnMpoBaHus cocTasuin 36 cny4aes
B MoAenbHoii rpynne 1000 naumeHToB ¢ COVID-19, n3HavanbHoO pac-
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