42

https://doi.org/10.15360/1813-9779-2021-3-42-49

Clinical Studies

ddderTHBHOCTH H 0€30MaCHOCTh MPUMEHEHH I OPAJTbHBIX
AHTHUKOAryJAHTOB NpH jeueHnuu COVID-19

O.TI. Hu!, I. B. Tpomauckwuit!, /1. H. [Iporieako'?, U. H. Tropun!, 9. A. banaHiok!

1 Topopckas KJIMHYecKast 0osbHUIA Nod0,
Poccus, 129301, r. Mocksa, yi. Kacarkuna, 1. 7
2 Poccuiickuil HAMOHAJIBHBIN HCCIe0BaTe/IbCKUM MeiuIMHCKUH yHuBepcuter uM. H. Y. Iluporosa
Poccus, 117997, r. Mocksa, yi. OCTpOBUTAHOBA, 1. 1

Efficacy and Safety of Oral Anticoagulants in the Treatment of COVID-19

Oksana G. Ni!, Dmitry V. Troshchansky', Denis N. Protsenko!?,
Igor N. Tyurin!, Eleanor A. Balanyuk!

1City Clinical Hospital Ne 40,
7 Kasatkina Str., 129301 Moscow, Russia
2N.I. Pirogov Medical Research University,
1 Ostrovityanova Str., 117997 Moscow, Russia

Jus murupoBanus: O.I° Hu, /I.B. Tpowanckuil, /[.H. IIpoyenro, H.H. Tiopun, 3.A. Baraniok. IpdexrTuBHOCTS 1 6€3-
ONACHOCTbH NIPUMEHEHUsI OPAbHBIX aHTUKOATYISIHTOB Ipu jiedennu COVID-19. Obwas peanumamonozus. 2021; 17 (3):
42-49. https://doi.org/10.15360/1813-9779-2021-3-42-49 [Ha pycck. 1 aHIJ1.]

For citation: Oksana G. Ni, Dmitry V. Troshchansky, Denis N. Protsenko, Igor N. Tyurin, Eleanor A. Balanyuk. Efficacy and
Safety of Oral Anticoagulants in the Treatment of COVID-19. Obshchaya Reanimatologiya=General Reanimatology.2021; 17 (3):
42-49. https://doi.org/10.15360/1813-9779-2021-3-42-49 [In Russ. and Engl.]

Pe3rome

OIHUM U3 COCTOSTHUH, compoBokaaomux tedenre COVID-19, siB/sieTcsI KOAryJIonaTus U CBsI3aHHbIE C
Hell TpoMOOTUYeCKUe 0CI0KHEHU. B CBA3M ¢ 3TUM Ha3HaUeHUe aHTUKOATY/ISTHTOB SIBJIsIETCA HeoTheMJIe-
MO 4acThio Tepanuu nanueHTos ¢ COVID-19.

IeJss BccIefOBAHMA — CPABHUTD 9(D(HEKTUBHOCTE OPAJIHHBIX AHTUKOATYIAHTOB U HU3KOMOJIEKYJIAP-
HBIX FellapMHOB IIPU NPOoPUIAKTUKE TPOMO0IMOOJINY JIeTOYHOM apTepuH U X 0e30IaCHOCTH B IJIaHe BO3-
HUKHOBEHUs 3HAYUMBIX KDOBOTEUEHUH, a TaKKe OI[eHUTh 9KOHOMUYECKYIO 11eJIeCO00Pa3HOCTb IPUMeHe-
HUA OPaJIbHBIX aHTUKOAryIAHTOB 11pu Jedyenun COVID-19.

MaTepI/IaJILI H METO/JbI. CpaBHI/IBa.HI/I JBa JaTarma: 10 1 mocJje Havyassa HIMPOKOro NpuMeHEeHNU A OpaJbHBIX
anTukoaryngHToB (OAK). [lyis oneHKU 3 (HEeKTUBHOCTH 1 6€30IIaCHOCTH MIperaparoB aHAIN3UPOBAJIN Ja-
CTOTY BBIABJIEHUA TPOMO03MOOINH JIETOYHOM apTEePHUH U sKeJTyJOUHO-KUIIIeYHbIX KDOBOT€UEHHH Ha CPAaBHU-
BaeMBbIX 9Tarax. J{jig olleHKU 9KOHOMUYECKOH I1es1eco00pa3HOCTH CPAaBHUBAJIN 3aTPAThl HA aHTHUKOATY/ISAHTHI
Ha 1 KOMKo-aeHb 1 Ha 1 maruenTa.

Peaynrkrarhl. YacToTa BBISBIEHUA TPOMO0IMOOINN JIETOYHON apTEPUH U SKeTyI0UYHO-KUIIEUHBIX KPOBO-
TedeHUH Ha CpaBHUBAEMbIX 3Tallax He OTINYa/INCh. HecMOTpsI Ha OBBIIIIEHHe YaCTOThI TOTPe0IeH s aHTUKOA-
T'yJISHTOB, 3aTpaThl Ha 1 KOWKO-/IeHb U Ha 1 malyieHTa CHU3WJINCH TTocyIe Havasa MUpokoro mpuMeneHus OAK.

3axJirouenue. [1o pesynbraram ucciaenoBanus, BriaodeHrne OAK B IPOTOKOJIBI Tepanuy NalyueHTOB C
COVID-19 mo3BOJISIOT COKPATUTh 3aTpaThl Ha JieueHue 0e3 ymepoa aJ1s1 ero apheKTUBHOCTH U 0€30IacHO-
ctu. OHAKO HEITPOJOJIKUTEIbHBIN TepUOoJ CPAaBHEHHU He IT03BOJIAET JesIaTh OHO3HAYHBIX BEIBOIOB. He-
O6XO,HI/IMO npoBeaeHune JONMOJTHUTE/TbHBIX MacHITabHbIX CpaBHUTEJIbHBIX HCCJIe,HOBaHHfI.

Katouesvte crosa: COVID-19; opanbHble aHMUK0AZYNAHMbL RPOHUIAKMUKA MPOMO0IMOOIUL

Summary

Coagulopathy and associated thrombotic complications are common conditions seen in COVID-19. There-
fore, anticoagulants are an integral part of the treatment of patients with COVID-19.

The aim of the study was to compare the efficacy of oral anticoagulants and low molecular weight heparins
in the prevention of pulmonary embolism and their safety in terms of major bleeding incidence, as well as to
evaluate the cost-effectiveness of using oral anticoagulants in the treatment of COVID-19.

Materials and methods. Two stages of patient management were compared: before and after the start of a
widespread use of oral anticoagulants (OAC). The incidence of pulmonary embolism and gastrointestinal
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bleeding during the compared time periods was analyzed to assess the efficacy and safety of anticoagulants.
To assess the cost-effectiveness, we compared the cost of anticoagulants per day of treatment and per patient.

Results. The incidence of pulmonary embolism and gastrointestinal bleeding did not differ during the
compared time periods. Despite the increased frequency of anticoagulant use, the costs per day of treatment
and per patient decreased after the start of a widespread use of OACs.

Conclusion. According to the results of the study, inclusion of OACs in COVID-19 management protocols
allows to reduce treatment costs without compromising its efficacy and safety. However, the short period of
comparison does not allow drawing any firm conclusions. Additional large-scale comparative studies are

needed.

Keywords: COVID-19; oral anticoagulants; thromboembolism prevention
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BBenenue

OmHUM U3 TPO3HBIX OCJIOKHEHUI HOBOU
KOPOHABUPYCHOU MH(MEKINH SIBJISIETCS KOATYJIO-
naTusl U CONpsiKeHHble ¢ Hell TpoMOOoTUYeCcKue
ocJioskHeHUs [1, 2]. B ¢cBsI3U ¢ 9TUM ageKBaTHOE
IIpUMEHEHHEe aHTUKOAryJIsHTOB CTaHOBUTCA
HEOThbeMJIEMOM 4YacThIO Tepanuy MalueHTOB C
COVID-19, 4TO HAIILJI0 OTPAasKeHNe B PpeKOMEeH1a-
muax no jgedyenuio COVID-19, B ToM 4yucJie ¥ BO
BpPEMEHHBIX MEeTOOUYEeCKUX peKOMeHIalusax
MunucrepcTBa 3AapaBooxpaHeHuss Poccuiickoi
denepanuu 0o TpopUIAKTHKE, TUATHOCTUKE U
JIeYeHUI0 HOBOI KOPOHABUPYCHOU HH(EKIUHU.
ComiacHO peKOMeHIallusIM, BCe IOCIIUTAJINu3UpPOo-
BaHHbIe NIAleHThI B OTCYTCTBUU IIPOTUBOIIOKA3a-
HUH JO/KHBI IOJYYaTh KaK MUHUMYM IIPOUIAK-
TUYECKHe J03bl aHTUKOAryJIsgHTOB, INPU 3TOM
IIpennoyYTeHne OTIaeTcsd HU3KOMOJIEKYISAPHBIM
rerrapuHaMm (HMI) [3-12].

B Takoii cuTyanuu 3aTparbl Ha Ipuoopere-
HUE aHTHUKOaryJIsgHTOB COCTaBJIAIOT 3HAYUMYIO
JIOJII0 OT OOIIMX 3aTpaTr Ha MeJUKaMeHThI B CTa-
OMOoHapax, OKa3bIBaIOIINX MEeIULIUHCKYIO
nomoIib namuenTam ¢ COVID-19.

3amena HMI opa/ibHbIMY aHTHUKOATyJIIHTaMU
(OAK) mosBoJsinia Obl CHU3UTH 3aTPaThl MEAUIIH-
CKUX OpraHu3aIuii. Ita rpyIa npenaparoB HIUPO-
KO IIpUMeHsIeTCs 11 NPO(PUIaKTUKU U JIeUeHUsI
TpoM603MOOJINY JIETOYHOU apTepuu U TpoMbOo3a
[TyOOKHX BEH Y IMAlIEHTOB XUPYPTrUYeCKOro U Tepa-
neBTuveckoro nmpoduien 6e3 COVID-19 [13-16].
Taxske, COIVIACHO IIOCJIEJHUM BEPCUAM BpEMEHHbBIX
METOANYEeCKUX peKoMeHganuii MuHuCTepCcTBa
3apaBooxpaHenusi Poccuiickoit Peneparuu 1o
NpoUIaKTHKE, TUATHOCTUKE U JIEYEHUIO HOBOU
KopoHaBupycHot uHgpekiuu, OAK BOIIIN B CXeMbI
JieueHUsI NTallieHTOB C BBICOKUM PHUCKOM TPOMOO-
obpasoBaHus1 Ha aMOyIaTOpHOM ararie [7, 8].

B T'KB No40 JlenapramenTa 3apaBoOXpaHeHUsI
ropoga MockBbl OAK anmkcabaH, gaburarpaH u
puBapokcadbaH ¢ oKTsIOpsi 2020 roga BKJIIOYUINA B
nporokoJibsl Tepanuu COVID-19 y nmanueHToB BHe
OT[ieJIeHU peaHnMaIlii 1 MHTEHCUBHOU Teparnuu,
He UMEIOITUX IPOTUBOIIOKA3aHUH K X HA3HAYEHHIO.

lenp ucciaenoBaHuss — CPaBHUTH P dek-

THUBHOCTB OpPaJIbHBIX aHTUKOAlI'YJITHTOB U HU3KO-

Introduction

Coagulopathy and associated thrombotic
events are considered to be major complications of
the novel coronavirus infection [1, 2]. In this regard,
adequate use of anticoagulants becomes an inte-
gral part of therapy of patients with COVID-19,
which was echoed in the provisional guidelines on
prevention, diagnosis and treatment of the novel
coronavirus infection of the Ministry of Health of
the Russian Federation. According to the guide-
lines, all hospitalized patients should receive at
least prophylactic doses of anticoagulants, prefer-
entially low molecular weight heparin (LMWH) un-
less contraindicated [3-12].

In this context, the purchase costs of antico-
agulants represent a significant share of the total
costs of medications in hospitals providing medical
care to patients with COVID-19.

Replacement of LMWH with oral anticoagu-
lants (OACs) would reduce costs for medical organ-
izations. This group of drugs is widely used for pre-
vention and treatment of pulmonary embolism and
deep vein thrombosis in surgical and therapeutic
patients without COVID-19 [13-16]. Also, according
to the latest versions of the provisional guidelines
of the Ministry of Health of the Russian Federation
on prevention, diagnosis and treatment of the novel
coronavirus infection, OACs were included in the
treatment regimens of outpatients with high risk of
thrombosis [7, 8].

In the Moscow City Clinical Hospital No. 40,
oral anticogulants apixaban, dabigatran and ri-
varoxaban have been included in COVID-19 ther-
apy protocols since October 2020 in non-ICU inpa-
tients unless contraindicated.

The aim of the study was to compare the effi-
cacy of oral anticoagulants and low molecular
weight heparins in the prevention of pulmonary
embolism and their safety in terms of major bleed-
ing incidence, as well as to evaluate the cost-effec-
tiveness of using oral anticoagulants to treat the
COVID-19.

Materials and Methods

A retrospective cohort pharmacoepidemiological
study was conducted.
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MOJIEKYJISIPHBIX TeTIapUHOB IIPU TPO(PUTAKTHKE
TpoM003MOOJIUM JIETOYHON apTepuu U Ux Oes-
OTIaCHOCTH B IIJITaHE BOSHUKHOBEHUSI 3HAYNMbBIX
KPOBOTEYEHUH, a TaK)Ke OLEeHUTh IKOHOMHYeE-
CKYIO 11eJ1eCO00Pa3HOCTh TPUMEHEHU ST 0PaIbHBIX
AHTHUKOAryJIsAHTOB Npu jJedeHun COVID-19.

MarepuaJa u MeToAbI

IIpoBeJsin peTpOCIEKTUBHOE KOrOpPTHOE hapma-
KO3MUIEMHOJIOTUYECKOE UCCIIeJOBaHuE.
AHa/IM3UpPOBAINA TOHEAEJBHYIO NTUHAMHUKY I10-
Tpebsienust HMI u OAK 3a nepuon ¢ 18-it mo 52-10 He-
pemro 2020 roma. Hymepanuio Heleab IPOBOAUIIN 110
MEeXKyHapOgHOMY CTaHJapTy, KOIJa IepBoi Helesel
rojja CYUTAETCs HefleJslsd, CoflepsKallias IepBbli YeTBepr
rona, ¥ HeJleJI1 HAYMHAeTCs C IIOHeIe/IbHAKA.
NHpopmanuio 06 o6bemMe moTpedIeHus MoJTy-
YNJIA U3 IPOTrPaMMBbI y4eTa IBUKEeHUs JIEKapCTBEHHBIX
npenaparoB (KOJAYEeCTBO BbIIAHHBIX B OT/EJICHUS aH-
TUKOAry/asiHToB). OO0 beM 1oTpelJieHUusl BbIpaskajics B
CpeIHUX O JePsKUBAIOIINX CyTOYHBIX 103ax (DDDs) Ha
1 KoliKko-leHb 1 Ha 1 IpoJieyeHHoro nanuenTa. 113 ana-
JIM3a MCKJIIOYUJIY aHTUKOATYJIAHTBI, BBIJAHHBIE B OT/Ie-
JIeHUs1 peaHuMalluyd U WHTEHCUBHOM Tepamnuu, IOo-
ckoJibKY OAK B 9THX OT/Ie/IeHUSX He IPUMEHAJIN.
INocJte mepBUYHOTO aHAIH3A TOTPEOJIEHNST aHTH -
KOATryJITHTOB B UCCJIEYEMBIH IIEPHOL BIOPAJIH 9TAIIbI
I cpaBHeHM:A. Ha arame 1o Havasia IAPOKOro IIpAMe-
HEHUA aHTUKOATYJIAHTOB IIPOJIeYniIn 3237 NaneHToB,
YTO COOTBETCTBYeT 22253 KOMKO-IHSM, Ha JTalle [10cjIe
BHEJIPEHM IIpeapaToB annkcadaH, faburarpa u pu-
BapoKcabaH B pyTHHHYIO IPAKTHKY 3TH IIOKa3aTeJIH CO-
ctaBuJi 3611 1 26563, COOTBETCTBEHHO.
WHdopmanuio o BeIsIBJIEHHBIX ciydasax TIJIA no-
JIYYMJIA U3 SKypHaJla UCCIeJOBAaHUM OTHe/IeHusI Jyde-
BOU JUATHOCTUKY, O CIIydasix YKeJlyJOUHbIX KPOBOTeue-
Hul OKK) — u3 sxypHaJ/a uccjiaefoBaHUM OTHeJeHus
9HJIOCKOIIUU.
Yacroty BeiABaeHnA TIJIA n KK paccunrbiBanmu
B KoJsIn4ecTBe caydaeB Ha 1000 koiiko-gHeil u Ha 1000
MPOJIEYEHHBIX ITalueHTOB. CpaBHUBAJIM OTHOCUTEJIb-
HbI€ ITOKa3aTeJsu 4acToTel BeisABaeHnd TIJIA u KK, a
TaKsKe paCCYUTHIBAJIN OTHOCUTEJIBHBIN PUCK BOSHUKHO-
Benus TAJIA u 7KK Ha atanax cpaBHenus. 13 uccaeno-
BaHUA UCKII0YMIA cirydan TOJIA u 7KK, BeIsABII€eHHBIE B
OPUT, a raxoxe cirydan TOJIA u 7KK, BeIAB/IEHHBIE B IIEp-
BBIE CYTKHU ITPeOBIBAHUS MTAIIEHTOB B CTAI[MOHADE.
WudopMmanuio o 3arparax Ha JeKapCTBeHHbIE
npernaparsl II0JIyYU/IA U3 IIPOrPaMMBI yueTa IBAKEeHU
JIEKapCTBEHHBIX NIperaparoB. AHAJIU3UPOBAJIN CTOU-
MOCTB JIEKapPCTBEHHBIX IIPENaparoB, BbIIAHHBIX B Tepa-
MeBTUYECKHE OT[AEJICHWs Ha JTalax CpaBHeHUA. 3a-
TpaThl PaCCUYUTHIBAIHN B pyOJIsAX Ha 1 KOHKO-TeHb 1 Ha 1
MIPOJIEYEHHOI0 allueHTa.

Pe3ynbTaThl U 00CY:K/IEHHE

JlaHHBIE O IOHEIeTbHOM OTPeOIeHUH aHTH -
KOaryJIAHTOB [IpeICTaBUJIA Ha pUC. 1.

W3 mpencraB/ieHHBIX AAHHBIX BUIHO, YTO
norpebJieHre aHTUKOATYJISTHTOB IPOUCXOIHUJIIO
HepaBHOMepHO. OcOO6EHHO 9TO 3aMETHO Ha IPU-
Mepe HMI. HauboJiee 3HaUUMBIH ITUK OTpedJIe-
Husgs HMT mpuxofuiicst Ha 22-10 HeleJTio. ITo ObLIO

We analyzed the weekly trends in the consumption
of LMWH and OACs during the period from the 18™ to
the 527 week of 2020. Weeks were numbered according
to the international standard, when the first week of the
year refers to the week containing the first Thursday of
the year, and the week begins on Monday.

The consumption data were obtained from the
Hospital medication accounting registries (the number
of anticoagulants prescribed in the wards). Consumption
was expressed as defined daily doses (DDDs) per 1 day of
treatment and per patient treated. We excluded antico-
agulants prescribed in intensive care units, because the
OACs were not used there.

After the primary analysis of anticoagulant con-
sumption during the study period, we chose the time pe-
riods (stages of the study) for comparison. During the
time period prior to the wide-spread use of anticoagu-
lants, 3,237 patients were treated, which corresponds to
22,253 days of treatment; during the period after the in-
troduction of apixaban, dabigatran and rivaroxaban into
routine practice these parameters reached 3,611 and
26,563, respectively.

The data on the cases of PE were obtained from the
registry of the Radiology department, that of gastroin-
testinal bleeding (GIB) — from the registry of the En-
doscopy unit.

The incidence of PE and GIB was calculated as the
number of cases per 1,000 days of treatment and per 1,000
treated patients. We compared the relative incidence of
PE and GIB and calculated the relative risk of PE and GIB
during the compared periods. Cases of PE and GIB de-
tected in the ICU, as well as those diagnosed during the
first day of hospitalization were excluded from the study.

Information on drug costs was obtained from the
Hospital medication accounting registry. We analyzed the
cost of drugs dispensed to the therapeutic departments
during the studied periods. Costs were calculated in
rubles per day of treatment and per patient treated.

Results and Discussion

Data on weekly consumption of anticoagu-
lants are presented in Fig. 1.

From the data presented, we can see that the
consumption of anticoagulants did not follow a reg-
ular pattern. This is most noticeable with the
LMWH. The highest peak of LMWH consumption
was recorded during the 22" week of the year. This
was due to the inclusion of anticoagulants in the
treatment regimens by the provisional guidelines
for prevention, diagnosis and treatment of the novel
coronavirus infection of the Ministry of Health of
the Russian Federation. The increase in LMWH con-
sumption at week 41 was associated with the de-
ployment of additional hospital units and creation
of a ten-day medication stock therein. The increase
in the consumption of LMWH during week 52 was
associated with the accumulation of an additional
supply for the time of weekends and holidays.

The active use of the OACs was started from
the 45" week, which is also shown in Fig. 1.

For comparison, we chose the time periods
that did not include abrupt fluctuations in LMWH
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Puc. 1. ITorpedieHne aHTUKOATYJISTHTOB 3a Mepuo/ ¢ 18 no 52 nexesu 2020 roga.

Fig. 1. Consumption of anticoagulants during weeks 18 to 52 of 2020.

Note. The red arrows indicate the stage before the start of OAC use, and the blue arrows indicate the stage of active OAC use. Abbre-
viations for fig.1,2 and table 1: LMWH — low molecular weight heparins; OACs — oral anticoagulants; DDDs — defined daily doses;

DoT — day of treatment.

Ipumeuanwue. [l puc.1, 2, Tabs1. 1: LMWH — HU3KOMOJIeKY/IApHbIe renapuHbl; OACs — opasibHbIe aHTHROAry/IAHThL DDDs — cpef-
HIUe NoJIepsKUBalole CyToYHble 103bl; DoT — Koliko-nens; weeks — Henesu. 1A puc. 1, 2: Consumption of anticoagulants — mo-
TpebJIeHIe aHTHKOAry/IAHTOB. KpacHBIME CTpesIkaMy OTMeUeH JTall 10 Havasia npuMenennst OAK; CHHIMY — aTall akTHBHOTO IIPU-

meneHust OAK.

00yCJIOBJIEHO BRJIIOYEHWEM aHTHUKOATY/ISHTOB B
CXeMBbl JICYCHHUS BO BPEMEHHBIX METONWUYECKUX
pexoMmenjanusax MuHnUCcTepCcTBa 3IpaBoOXpaHe-
Hus Poccutickoit @eneparuu 1o npouIaKkTUKE,
JUarHOCTUKe U JJeYeHHUI0 HOBOM KOPOHABUPYCHOU
nadexnuu. Poct morpebsenus HMI wa 41-i
HeJieJie OBLJT CBSI3aH C pa3BepThIBaHUEM JTOTIOTHU-
TeJbHBIX OTAeJIeHUN U (DOPMUPOBAHNUEM B HUX
IecsTAIHEeBHOTO 3amnaca. [ToBbIlieHne morpeode-
aust HMI Ha 52-11 Heniesie OBIJI0 CBSI3aHO C POPMU-
poBaHueM AOIOJHUTEJBHOIO 3arnaca Ha BpeMs
BBIXOJHBIX U IPA3JHUYHBIX THEH.

AxtuBHO npuMmeHsATh OAK Hauvanu c 45-i
HeJIeJIV, 9TO TaKKe 0TOOpaskeHo Ha puc. 1.

Jlns1 cpaBHEHUS BBIOpAJIH 9TaIlbl, HE BRJIIO-
YJamIre pe3skux KosebaHuil ypoBHs moTpebJie-
HuA HMI, a uMeHHO: aTar 40 HavyaJsia IpUMeHeHUs
OAK — c 34-1 1o 39-10 HefeJIio, aTa akKTUBHOTO
npumeHenusi OAK — c 46-i1 o 51-10 HeJesIo.

Ha sTame c 34-#1 mo 39-10 HeqleJ 10 B OTIesIe-
HUSIX TepalleBTUYeCKOro Npouiis Yucso mpoJe-
YEHHBIX [TAIIUeHTOB COCTaBUJI0 3237, UYTO COOTBET-
cTByeT 22253 KoliKko-gHAM. Ha aramne ¢ 46-i 1o
51-10 HeJleJII0 9TU ITOKa3aTeJiu COCTaBUJId 3611 u
26563, COOTBETCTBEHHO.

Cpennee morpebsienne HMI' u OAK Ha 1
KOWKO-/IEHb U Ha 1-TO IpOJIeYeHHOr 0 NanueHTa
Ha CpaBHMBAaEMBIX dTallax MPeACTaBUIN B Ta0JT. 1.

CymmapHoe niotpeOJieHre aHTUKOATY/ISTHTOB
3HAYMMO BO3POCJI0, HECMOTPS Ha CHAYKEHHE YPOB-
Hs1 motpebsienust HMI. BeposiTHo, pocT moTpedJie-

consumption, namely, the pre-OAC stage from
week 34 to week 39, and the active OAC stage from
week 46 to week 51.

During weeks 34-39, the number of patients
treated in the therapeutic departments was 3,237,
which corresponds to 2,253 days of treatment. Dur-
ing weeks 46-51, these parameters were 3,611 and
2,563, respectively.

The average consumption of LMWH and
OACs per 1 day of treatment and per 1 treated pa-
tient during the compared periods is presented in
table 1.

The total consumption of anticoagulants in-
creased significantly, despite the decrease in the
consumption of LMWH. This rise is probably asso-
ciated with an increased proportion of patients
with a moderate to severe disease, which required
prescribing higher doses of anticoagulants.

During weeks 34-39, 9 cases of PE were de-
tected, which amounted to 0.4 cases per 1,000 days
of treatment or 2.78 cases per 1,000 patients
treated. During weeks 46-51, 10 cases of PE were di-
agnosed, which corresponded to 0.37 cases per
1,000 days of treatment, or 2.77 cases per 1,000
treated patients. The relative risk of PE was 0.6 (95%
CI, 0.21-1.67).

To assess the safety of OACs, we analyzed the in-
cidence of gastrointestinal bleeding (GIB) as the most
common and life-threatening hemorrhagic complica-
tion. During weeks 34-39, we recorded 5 cases of GIB
in the non-ICU patients, which equates to 0.22 cases
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TaGuna 1. [Torped/ieHHe aHTHKOATYJISTHTOB Ha CPAaBHUBAaeMBbIX JTalax.
Table 1. Consumption of anticoagulants during the study stages.

Stages DDDs
LMWH 0OACs Total
Per 1 DoT Per 1 patient Per 1 DoT Per 1 patient  Per 1 DoT  Per 1 patient
33-39 weeks 1.42 9.96 0 0 1.42 9.78
46-51 weeks 1.24 9.11 0.8 5.89 2.04 15.01

IIpumeuanwue. [lyis1 TabJ1. 1, 2: stages — aTansbl; total — Bcero; per 1 day of treatment — Ha 1 KOlKO-/1eHb; per 1 patient — Ha 1

NIPOJIEYEHHOI'O ITallueHTa.

Puc. 2. IloHexeabHasI JTUHAMHKA IOTPEOI€HH s AHTUKOATYJISTHTOB U 4acToThI BbhisiBaeHus TIJIA u KKK Ha aTane ¢ 34 mo 39

HeJIeJIN.

Fig.2. Weekly changes in the consumption of anticoagulants and the incidence of PE and GIB between weeks 34 and 39.

Note. PE — pulmonary embolism; GIB — gastrointestinal bleeding.

IIpumeuanmue. Frequency of PE and GIB, cases/1000 DoT — yacrora T9JIA u KKK, cirygan/1000 koiiko-nHelt; PE — Tpom60aM60-
JINSA JIETOYHOH apTepun; GIB — jKeJTy104HO-KUIIIeYHble KDOBOTEUEHHUSI.

HUsI aHTUKOAryJIsIHTOB CBSI3aH C yBeJUYeHHEeM
JIOJIY MAIEHTOB CO CPEJHETSSKEIbIM U TAKeJIbIM
TedeHMEeM 3a00JIeBaHMs, 4TO TpeOOBaJIO Ha3HAYe-
HUs1 60J1ee BBICOKUX 103 aHTUKOATY/ISTHTOB.

Ha sramne c 34-1 1o 39-10 HeJIeJ110 BbISIBUJIN 9
cayuaes TOJIA, uro cocrasuio 0,4 ciaydas Ha 1000
KOUKO-IHeN i 2,78 ciydast Ha 1000 mpoJiedeH-
HbIX nanueHToB. Ha ararme ¢ 46-1 1o 51-10 HeIeJIio
BeIABUIN 10 ciryuaeB TOJIA, uro cocrasuio 0,37
ciydast Ha 1000 KoWKO-THEN uau 2,77 caydast Ha
1000 mpoJieueHHBIX MAIUeHTOB. OTHOCHUTETbHBIA
puck Bo3HUKHOBeHUus TIJIA cocrasui 0,6 (95%
a1 0,21; 1,67).

C nessio orteaku 6e3onacuHoct OAK mpoBe-
JIM @aHAJIU3 4aCTOThI BOSHUKHOBEHUS 3KeJTyJOYHO-
kunrevHbix KpoBoreuennii (GKKK) kak nanbosiee
4acTOro M SKU3HEYyIpOsKamollero reMmopparuue-
CKOTO ocJiokHeHHs. Ha arame c¢ 34-#1 mo 39-10
Hepesro y manueHTos BHe OPUT 3aperucrpuposa-
g 5 cirydaes KKK, uro cocrasuiio 0,22 ciay4yas Ha

per 1,000 days of treatment or 1.54 cases per 1,000
treated patients. During weeks 46-51, 5 cases of GIB oc-
curred, which amounted to 1.88 cases per 1,000 days
of treatment or 1.38 cases per 1,000 treated patients.
The relative risk of GIB was 0.9 (95% CI, 0.29-2.78).

The weekly changes in anticoagulant con-
sumption, diagnosis of PE and GIB during the pe-
riods compared are presented in Fig. 2.

The presented data do not confirm the effect
of OACs on the diagnosis of PE and GIB during the
studied periods.

The cost-effectiveness of including OACs in
the treatment protocols was assessed by trends in
anticoagulant costs during the studied periods. The
results of the analysis are shown in Table 2.

Table 2 demonstrates that the cost per day of
treatment and per patient treated decreased after
the start of the use of OACs.

The feasibility of using OACs in patients with

COVID-19 is discussed in various publications and
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Tabsmna 2. [lTuHaMHKa 3aTpaT Ha aHTUKOATYJITHTHI HA CDaBHUBAaEeMbIX dTarax.
Table 2. Changes in anticoagulant cost during the periods of the study.

Stages Sum, rubles

per stage per 1 day of treatment per 1 patient
34-39 weeks 5,862,910.94 263.47 1,811.22
46-51 weeks 6,282,995.72 236.53 1,740.20

26.9 rubles (10.2%) less 71 rubles (3.9%) less

ITpumeuanwue. Stage(s) — arar(b1); sum, rubles — cymma, py6.iu; per stage/per 1 day of treatment/per 1 patient — Ha ararne/Ha
1 KOIiKO-JleHb/Ha OJJHOTO IPOJIeYeHHOT0 NallueHTa; less — MeHb1Ie.

1000 koiiko-nHel uau 1,54 cirydas Ha 1000 mpoudte-
YeHHbIX ITanueHToB. Ha arame ¢ 46-i mo 51-10
HeJeJs10 Takyke BbIABUU 5 caydaeB KKK, uro
cocraBuJio 1,88 cayuas Ha 1000 KoiiKo-IHEN Uan
1,38 ciyuas Ha 1000 mpoJieYeHHBIX ITAlUEeHTOB.
OTHOCUTENBHBIM pUCK BO3HUKHOBeHUsA KK
cocrasua 0,9 (95% /1M1 0,29; 2,78).

IToHenenpbHYI0O NOWHAMHUKY TOTPeOJeHUs
AHTUKOAry/JasaHTOB, BelsaBaeHuA TIJIA n KKK Ha
CpaBHUBaeMbIX 9Tanax MpeCcTaBUIA HA PUC. 2.

[IpencraBiieHHBIE TaHHBIE HE TTOATBEP K IAI0T
B/sAHUA npuMenenusa OAK Ha 4acTOTy BBIABJIE-
HuA TIJIA n KK Ha cpaBHMBaeMbIX 9Tanax.

JKOHOMMYECKYIO I1eJ1eCO000pPa3HOCTh BHE-
penus OAK oneHMBaJ/IM IO JUHAMUKe 3arpaT HA
AHTUKOAryJAHTBl HAa CpPaBHHUBAaEeMBbIX JTarax.
Pesynbrarsl aHa/M3a MpeICTaBUIN B Ta0JI. 2.

W3 tabs. 2 BUIHO, 4TO 11ociie BHenperuss OAK
CHU3WJIKCH 3aTpaThl Kak Ha 1 KOMKO-/IeHb, TaK U
Ha 1-ro poJieyeHHOr o NalueHTa.

Bonpoc o BoamosxkHOCTH npuMeHeHnss OAK
y manuenTos ¢ COVID-19 nogHuMaercsa B pas-
JIMYHBIX IyOJIUKAIUAX U peKoMeHaanusx [10, 12,
17-19]. B 60/IbIIMHCTBE CIy4aeB MpeAIoJiaraeT-
Csl IpUMeHeHNe 3TOM TPYIIBI IpernapaToB Nalu-
eHTaM, He TPeOYIIUM TOCIUTATN3ANHN, UJIN
ManreHTaM, 3aBEpPIIMBIINM CTAlMOHAPHOE
Je4eHue, HO MO-IPeKHEMY UMEIOIUMU BbICO-
KUH PUCK TPOMOOTHYECKUX OCTOKHEHUH TTOCTIe
BBITIACKH.

B oTHOIIIEHNY TOCTINTA/IN3UPOBAHHBIX ITAllU-
€HTOB MIpeJyIaraeTcs NPOAOJIKUTh IPUMEHEHNE
OAK, HazHa4YeHHBIX paHee N0 APYyTUM IIOKa3a-
HUSAM, Y TAIIMEHTOB C KOPOHABUPYCHOU HH(EKI-
el cpeqiHel cTenieHU TsHKReCTH [6-12].

Kpowme Toro, 4acTp KIMHUYECKUX PeKOMEH/1a-
M, B YaCTHOCTU, BpPEMEHHbIE METOAUYECKHe
pexoMeHnanuu MUHNACTEPCTBA 3IPABOOXPAHEHM S
Poccwuiickoii Peneparium 1o npouIakTUKe, Auar-
HOCTHKe U JIEYeHUI0O HOBOU KOPOHABUPYCHOMU
nH(pexnuy, fonyckaior npuMenenne OAK y naru-
€HTOB, paHee He IMOJIy4aBIINX aHTUTPOMOOTHYE-
CKYIO TepaIuIo, IIpY HeTOCTYIIHOCTH I'eIIapUHOB [8,
10]. Bce aBTOpBI CXOOATCA BO MHEHUU, YTO IJIA
MAIUEHTOB C TSXKEJbIM TeueHneM UH(EKITUN, Tpe-
OyroIIIX HaOJTIOIEHNS B YCIOBUSIX OTIEIEHHS pea-
HUMAaIIUY U THTEHCUBHOM Tepanuu, ipenaparamMmu
BBIOOpA SIBJIAIOTCS HUSKOMOJIEKY/ISIPHBIE Terrapu-
HbI U1 He(PPaAKIIMOHUPOBAHHBIN rermapuH.

guidelines [10, 12, 17-19]. In most cases, this group
of drugs is suggested for patients who do not re-
quire hospitalization, or those who have completed
inpatient treatment but still have a high risk of
thrombotic complications after discharge.

In hospitalized patients, it is suggested to con-
tinue the use of OACs previously prescribed for
other indications in those with moderate coron-
avirus infection [6-12].

In addition, some clinical guidelines, in par-
ticular, the provisional Russian guidelines, suggest
the use of OACs in patients who have not previously
received antithrombotic therapy, when heparins
are not available [8, 10]. All authors agree that low-
molecular-weight heparins or unfractionated he-
parin are the drugs of choice for patients with se-
vere disease, requiring monitoring in the intensive
care unit.

Lack of a sufficient evidence, as well as poten-
tially significant interactions between direct OACs
and drugs used to treat COVID-19, are most often
cited as reasons limiting the wider use of OACs in
hospitalized patients with moderate disease [9, 10,
12, 17]. However, the most cited example of such in-
teraction is the one of OACs with a combination an-
tiretroviral drug containing lopinavir and ritonavir.

This drug is currently considered ineffective in
the treatment of COVID-19 and is not included in
the guidelines [8, 11, 12]. Considering potentially
significant interactions with other drugs used to
treat COVID-19, only co-administration with dex-
amethasone could cause decreasing OAC levels due
to induction of CYP3A4 and glycoprotein P by dex-
amethasone, although the clinical importance of
this interaction is not clear [20].

Thus, most authors admit using OAC to pre-
vent thromboembolic complications in patients
with COVID-19, but some limitations in the use of
this drug group cannot be ignored .

Our data support the hypothesis on the effi-
cacy of OACs in preventing pulmonary embolism
in hospitalized patients with moderate COVID-19
infection.

Conclusion

The analysis demonstrates that the routine
use of OACs in selected groups of patients does not
result in changes in the incidence of pulmonary
embolism. There were also no changes in the inci-
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Clinical Studies

B kadecTBe NOpUYMH, OTPAaHUYUBAIOIIUX
bosee muporoe npumeHenrne OAK y rocnuramu-
3WPOBAHHBIX ITAIIUEHTOB CO CpEIHEeTIKeJIbIM
TedyeHUeM 3a00JIeBaHMsI, HanboJiee YacToO IPUBO-
JSITCSL OTCYTCTBHUE JOCTATOYHOU OKa3aTeJbHOU
0a3bl, a TaKsKe OTEeHIINaAbHO 3HAYMMbIE B3alMO-
neiictBus Mesky npssMbiMu OAK u npenapaTtamy,
npuMeHseMbIMu A1 JedyeHnusa COVID-19 [9, 10,
12, 17]. OmHAKO B Ka4eCcTBe MpUMepa Mog00HbBIX
B3aUMO/IeHCTBUI IPUBOANTCS IIPEUMYIIIeCTBEHHO
B3anmogericteue OAK ¢ KOMOWHUPOBAHHBIM
AHTUPETPOBUPYCHBIM IIpenaparoM, B COCTaB
KOTOPOT0 BXOJIUT JJONWHABUP U PUTOHABUD.

W3BeCTHO, UTO B HACTOAIIee BpeMS 9TOT IIpe-
napar npusHaH Hed(PEeKTUBHBIM IIPU JIeUeHUHU
COVID-19 n He BXOOUT B pekoMeHaanuu (8, 11,
12]. EcJin ske rOBOPUTH O IIOTEHIIMAJIbHO 3HAYU-
MBbIX B3aUMO/JIeHICTBUSX C APYTUMHU IIperaparamu,
npuMeHsgeMbIMU 1is1 jgedyenuss COVID-19, To
JIUIIb IPY COBMECTHOM HAa3HAYEHUU C JleKcaMe-
Ta30HOM MOSKHO TOBOPHUTH O BEPOSITHOM CHUKe-
Huu KoHneHTpauuu OAK 3a cueT MHAYKIIAM JeK-
cametadoHoM CYP3A4 wu miukonporenHa P
puyeM KJIMHUYECKOE 3HAaUYeHNE TAKOTO B3aUMO-
IercTBUA He AcHO [20].

Takum 00pa3oM, OOJIBLIITMHCTBO aBTOPOB He
OTPUIIAIOT KATETOPUYECKHU BOSMOKHOCTH ITPUMeE-
Henuss OAK m1sg mpopMIakTUKY TPOMO0IMOOTH -
YeCKHUX OCJI0KHeHUH y nanuenToB ¢ COVID-19, Ho
TOBOPAT O Psijie OTPaHUYEeHUN B NPUMEHEHUU
3TOU rpyIIbI Ipernaparos.

[TostyuenHBIe HaMU TaHHBIE IIOATBEPIKAAIOT
rurotesy 06 apdexruBaoctu OAK B mpenorBpa-
IIIeHUH TPOMO03IMOOJTNY JIETOYHOH apTEPUH Y TOC-
MUTAJTU3UPOBAHHBIX MMAIIUEHTOB CO CpeIHETIKe-
JbIM TeueHrueMm COVID-19.

3akJrouenue

ITpoBeeHHBIN aHAIN3 JEMOHCTPHUPYET, YTO
BHeJIpeHue B pyTHHHYIO pakTuKy OAK mist onpe-
JleJIEHHBIX TPYIIII ITAI[eHTOB He IIPUBEJIO K U3Me-
HEHUIO YaCTOTHI TPOMO09MOO0JINY JIETOYHOH apTe-
puu. Tak’ke He BBISIBUJIM M3MEHEHHUI B YaCTOTE
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dence of gastrointestinal bleeding. Thus, compara-
ble efficacy and safety of LMWH and OACs used to
treat and prevent the thromboembolic complica-
tions described in other clinical contexts [13-16]
can also be supported in patients with COVID-19.

Analysis of the changes in LMWH and OAC
consumption and costs of this drug group during
the studied periods showed a decrease in costs de-
spite an increase in the consumption of anticoag-
ulants. This suggests the cost-effectiveness of in-
cluding the OACs into the treatment protocols of
patients with COVID-19.

A short comparison period and low incidence
of thrombotic and hemorrhagic complications in
the non-ICU patients do not allow us to make any
firm conclusions and warrant additional large-scale
comparative studies.

BO3HHUKHOBEHHUS SKEJIYI0YHO-KUIIEYHBIX KPOBO-
TeueHuil. TakuM o6pas3om, cormocraBuMast apek-
TUBHOCTE U Oe3onacuocth HMI u OAK, onucas-
Hasi Opd JiledeHUd U  OpoduIaKTHKe
TpoMOOIMOOIMYECKNX OCIOKHEHUH B IPYTUX
KJIMHUYECKUX CUTYyalusax [13-16], mogTBepyxkaaeT-
cauy nanuenTos ¢ COVID-19.

Ananmus guHamMuku morpedsenus HMI u
OAR u 3aTpar Ha aTy rpyIiy Ipernaparos B [I€pUO-
bl CPAaBHEHUA IIPOLEMOHCTPUPOBAJI CHUKECHUE
3aTpaT HECMOTpsI Ha yBeJIMYEHHE YPOBHS ITOTPed-
JIEHUS1 aHTUKOATyJIsAHTOB. JTO II03BOJIAET I'OBO-
puTh 00 IKOHOMHUYECKOH I1eJ1eCO00Pa3HOCTH
BHegpenusa OAK B IPOTOKOJIBI JIeYeHU A MTalleH-
toB ¢ COVID-19.

HecmoTps Ha ITOJIyYeHHbIE pe3y/bTaThl, Cie-
JIyeT OTMETUTD, YTO HEIPOAOJIKUTEJIbHBIN IIEPUO],
CpaBHEHUs, a TAKJKE B [1eJI0M HU3KAsA 4aCcToTa BO3-
HUKHOBEHUS KaK TPOMOOTHYECKHX, TaK U TEMOP-
paru4yecKrx OCJI0KHEeHUN y NallueHTOB BHE OT/e-
JIEHUH peaHuMalui ¥ UHTEHCUBHOU Tepanuu He
IIO3BOJIAIOT [eJlaThb OJHO3HAYHBIX BBIBOJOB.
Heo6xoquMo mpoBeieHre JOTTOTHUTETbHBIX Mac-
ITaOHBIX CPABHUTEJIHHBIX NCCJIEJOBAHUH.
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