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Coronavirus disease 2019

* 30 auBaps 2020 r. BO3 obbsaBmna o Benbiluke SARS-CoV-2
KaK Ype3Bbl4anHON cUTyaumnm B obnacTtm obLecTtBeHHOro

34paBoOOXpPaHeHnqa, UMerLen MexgyHapogHoe 3HavyeHue

* 11 pepana 2020 r. BO3 npucsonna oduuymansHoe
Ha3BaHWe MHJeKUMKn, BbI3BAHHOW HOBbIM KOPOHaBUPYCOM,

— «Coronavirus disease 2019»: COVID-19



BupycHble nHdeKunn u ceppevyHo-
cocyaucTble 3aboneBaHus

* Bo Bpemsi O0nbLUMHCTBA aNMAeMUn rpunna donbLlie naumeHToB

yYMUpaeT ot cepaevHHo-coCyaucCTbiIX MpUYvinH, 4em OT NHEBMOHUU

* YUyntbiBaga BbICOKYIO BocnanuTtenbHyo Harpy3ky COVID-19, mn Ha
OCHOBaHUWN paHHUX KINUMHUYECKUX OTHETOB, OXXMUAAKTCH
3HauyuTeribHble cepae4vYHO-COCYyAUCTbIe OCIIOXXHEeHUA y

naumMeHToB C TsxXernbiM TedeHneM nHdekumum COVID-19

Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential Effects of Coronaviruses on the Cardiovascular System: A Review. JAMA Cardiol. Published online
March 27, 2020. doi:10.1001/jamacardio.2020.1286

Madjid M, Casscells SW. Of birds and men: cardiologists’ role in influenza pandemics. Lancet. 2004;364(9442):1309. doi:10.1016/S0140-6736(04)17176-6
Huang C, Wang Y, Li X, etal. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497-506.
doi:10.1016/S0140-6736(20)30183-5
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[TopaxeHue cepgua npu uHdekumnmn SARS-CoV

 BupycHasa PHK SARS-CoV 6bina obHapyxeHa B 35% (7/20) obpa3uoB yenoBe4yeCcKnx
cepaeu, nosfy4yeHHbIX OT NaUMeHTOB, yMepLUuX BO BpemMsA BenbIiWwWKU SARS B TOPOHTO

« Makpodgar-cneumngpuyeckoe okpalumBaHme nokasano yesennyeHue nHpunstpaymm
Makpodaramu ¢ npu3Hakamm rnosBpexaeHns mmokapaa y naymeHtos ¢ SARS-CoV B
cepauax

* [lpucytcTBne SARS-CoV B cepaue OblNo CBA3aHO C 3aMETHbIM CHMXXEHUEM
akcnpeccumn benka AlNd2

 SARS-C0V-2 MOXET UMETb TOT e MexaHu3Mm, 4to n SARS-COV, nockonbKy ABa Bupyca

O4YeHb roMoOJIOr'M4Hbl NO reHoMy

Eur J Clin Invest. 2009 Jul;39(7):618-25. doi: 10.1111/j.1365-2362.2009.02153.x. Epub 2009 May 6. SARS-coronavirus modulation of myocardial ACE2
expression and inflammation in patients with SARS. Oudit GY?, Kassiri Z, Jiang C, Liu PP, Poutanen SM, Penninger JM, Butany J.

Guo T, Fan Y, Chen M, et al. Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Disease 2019 (COVID-19). JAMA
Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017


https://www.ncbi.nlm.nih.gov/pubmed/19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oudit%20GY%5BAuthor%5D&cauthor=true&cauthor_uid=19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kassiri%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poutanen%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Penninger%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=19453650
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butany%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19453650

AHanun3 BbhxuBaemMocTu nauyneHToB ¢ SARS-CoV
B 3aBUCUMOCTM OT CONYTCTBYKOLWNX 3ab60neBaHNN

Time from admission to death by comorbid disease
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COVID-19: netanbHOCTbL B 3aBUCUMOCTHU
OT BO3pPACTA (aHanus 72314 nauyueHTtoB, KHP)
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Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak in China: Summary of a
Report of 72314 Cases From the Chinese Center for Disease Control and Prevention. JAMA 2020. Doi: 10.1001 / jama.2020.2648



COVID-19: netanbHOCTbL B 3aBUCUMOCTU OT

CONnyTCTBYHOLMX 3aboneBaHNN
(aHanus 72314 naumeHTtoB, KHP)
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Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak in China: Summary of a
Report of 72314 Cases From the Chinese Center for Disease Control and Prevention. JAMA 2020. Doi: 10.1001 / jama.2020.2648



COVID-19: xapaktepucTtuka ymepLumx naulmMeHToB

B 3aBMCUMOCTMU OT NONMMMOPONAHOCTMU
(aHanu3 3200 cmepTenbHbIX ncxonos, Utanua)
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Characteristics of COVID-19 patients dying in Italy Report based on available data on March 20th, 2020
https://www.epicentro.iss.it/coronavirus/bollettino/Report-COVID-2019 20 marzo _eng.pdf
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COVID-19: xapakTepucTuKa ymepLiux naumeHToB B

3aBUCUMOCTM OT CONYTCTBYHOLMNX 3aboneBaHnN
(aHanu3 3200 cMmepTenbHbLIX Ucxopos, UTtanus) 73,8%
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PaKTopbl PUCKa TAXKerioro Te4yeHus

KOPOHaBUPYCHON UH(EeKLUN
(aHanu3 46248 nauneHToB, KHP)

* OTHOLLEHME LIAaHCOB Anga TshKernon doopmbl

3aboneBaHus
e Al - 2,36  95% OW: 1,46-3,83
e XOBJ1- 2,46 95% OW: 1,76-3,44

*cCC3 - 342 95%On:1,88-6,22

Int J Infect Dis. 2020 Mar 12. pii: S1201-9712(20)30136-3. doi: 10.1016/.ijid.2020.03.017. [Epub ahead of print]
Prevalence of comorbidities in the novel Wuhan coronavirus (COVID-19) infection: a systematic review and meta-analysis. Yang J!, Zheng
Y2, Gou X3, Pu K2, Chen Z3, Guo Q% Ji R4, Wang H>, Wang Y¢, Zhou Y~.
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PaKTopbl pUCKa TAXKENIoro Te4yeHun

KOPOHaBUPYCHOU UHMDEKLNN
(aHanu3 1278 nauyneHToB, KHP)
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Clin Res Cardiol. 2020 Mar 11. doi: 10.1007/s00392-020-01626-9. [Epub ahead of print] Prevalence and impact of cardiovascular metabolic diseases on
COVID-19 in China. LiB1, Yang J%3, Zhao F4, Zhi L% Wang X?, Liu L?, Bi Z?, Zhao Y®.
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Xapaktepuctukm 21 nauymeHtoB ¢ COVID-19,
rocnutanuanpoBaHHbiX B OPUT B wiTaTte
BawunHrroHn, CLLUA

e Cp. Bo3pact 70 net [43-92 .] 52% MYy>X4nH

« ConyTtcTBytowmne 3abonesaHus - 18 cny4dasax (86%), npuyem Hanbonee
pacnpocTtpaHeHHbiMn bbinn XBIM n 3actonHaa CH

« AHOManbHaa R-rpamma rpyaHoun knetku - y 20 nauyneHToB (95%)
« Kapgnommnonartuma passunacb y 7 nauneHToB (33%)

* [lo cocTtosHuto Ha 17 mapTa 2020 roga cmepTHOCTbL - 67/%

« 24% naumeHTOB OCTaBanncb B KPUTUHECKOM COCTOSIHUM

e 9. 5% ObInun BbiNnncaHbl 3 OPUT

Arentz M, Yim E, Klaff L, et al. Characteristics and outcomes of 21 critically ill patients with COVID-19 in Washington State. JAMA 2020 March 19 (Epub ahead of print). Doi:
10.1001 / jama.2020.4326



COVID-19: cepoe4yHo-cocyaAucTble nocnencrBmA
pecnmpaTtopHoOn BUPYCHOU UHPEKLNN

OcTpoe XpoHuyeckoe

noBpexaeHue noBpexaeHue

cepaua cepae4vHo-
cocyaucTomn
CUCTEeMbI

Nectabunnusauus
CyLLecCTBYHOLMX
CC3

KapanotokcnyHocTb
NPOTUBOBUPYCHbIX
npenaparos

Coronaviruses and the cardiovascular system: acute and long-term implications Tian-Yuan Xiong, Simon Redwood, Bernard Prendergast, Mao Chen European
Heart Journal, ehaa231, https://doi.org/10.1093/eurheartj/ehaa231 Published: 18 March 2020
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COVID - 19: ocTpoe

noBpexaneHune cepae4vyHo-
COCyaANCTON CUCTEMDI



COVID-19: yacToTa OCTPOro nopaxeHus
cepaAua (ananus 1278 naunenton, KHP)

. 8,0% (95% O 4,1-12,0%) (kputepun
MuUokapaguTa)

* 11,5% (95% O 7,8-15,2%) (pe3koe

nosbllleHne KOK)

Clin Res Cardiol. 2020 Mar 11. doi: 10.1007/s00392-020-01626-9. [Epub ahead of print] Prevalence and impact of cardiovascular metabolic diseases on
COVID-19 in China. LiB?%, Yang J%3, Zhao F4, Zhi L5, Wang X2, Liu L2, Bi Z2, Zhao YS.
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[laTonornyeckne NamMeHeHuUs
TKaHeun npasoro (A) u neBsoro
(B) nerkux, neyeHun (C) n
cepgua (D) y nauueHTa,
yMepLuero ot TshXernou
NHEBMOHMU Ha poHe COVID-19

[Mpn3Haku MnokapauTta: nHuneTpayms
MUoKapaa MHTepcTUmManbHbIMU
MOHOHYKINeapHbIMW BOCMNanuUTesibHbIMMU
KreTkamu

Figure 2: Pathological manifestations of right (A) and left (B) lung tissue, liver tissue (C), and heart tissue (D)
in a patient with severe pneumonia caused by SARS-CoV-2
SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.

Lancet Respir Med. 2020 Apr;8(4):420-422. doi: 10.1016/52213-2600(20)30076-X. Epub 2020 Feb 18. Pathological findings of COVID-19 associated with acute respiratory
distress syndrome. Xu 7!, Shi L!, Wang Y
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COVID-19: yacToTa OCTPOro nopaxeHus
cepaua (ananus 416 nauneHtoB, KHP)

« OcTpasa TpaBma cepgua npousownay 19,7% nauyneHToB BO
BpEMS rocnmTtanusaunm, n 3To Obln He3aBUCUMbIN haKTop

pucka BHYyTPNOONbHNYHOU CMEPTHOCTMU

* [loBpexaeHne cepgua onpenenanu Kak nosbilleHne hs-Tnl B
KPOBU BbilLLE BEPXHEro KOHTPONbHOro npegena 99-ro

npoueHTuns, HesaBncumo oT uameHeHnn KM n IXOKr

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published
online March 25, 2020. doi:10.1001/jamacardio.2020.0950



XapaKTepVICTVIKa NnauneHTOB B 3aBUCUMOCTU OT HAJINYNA NOopaxXeHnsA cepagua
Patients, No. (%)

Cardiac injury

NMpusHakun BCe NauueHTbl C NopaXeHuem cepaua 6e3 nopaxeHus cepaua
Cp. Bo3pacTt b4 (21-95) 74 (34-95) 60 (21-90) <001

Female 211(50.7) 38 (46.3) 173 (51.8) 39

Signs and symptoms at admission
Fever 334 (80.3) 63 (76.8) 271(81.1) 44
Cough 144 (34.6) 28(34.1) 116 (34.7) »99
Shortness of breath 117 (28.1) 26(31.7) 91(27.2) A1
Fatigue 55(13.2) 15(18.3) 40(12.0) 15
Sputum production 23(5.5) 3(3.7) 20(6.0) 59
Muscle ache 19(4.6) 5(6.1) 14(4.2) 55
Diarrhea 16(3.8) 1{1.2) 15(4.5) 21
Bonu B rpyau 14(3.4) 11(13.4) 1(0.9) <,001
Sore throat 12(2.9) 4(4.9) 8(2.4) 26
Rhinorrhea 10(2.4) 3(3.7) 71(2.1) 42
Headache 9(2.2) 2(2.4) 71(2.1) 69

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published online March
25, 2020. doi:10.1001/jamacardio.2020.0950
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XapaKTepVICTI/IKa naumMeHToB B 3aBUCUMOCTU OT HAJIUYUNA NMOpPaXeHUsA cepala

NMpusHaku BCe NauMeHTbl C nopaxeHuem cepagua 0e3 nopaxeHusa cepaua
(Al 127 (30.5) 49(59.8) 718(23.4) <001 )
Nunabet 60(14.4) 20(24.4) 40(12.0) 008
NBC 44 (10.6) 24(29.3) 20(6.0) <,001
LIBB 22(5.3) 13(15.9) 9(2.7) <001
\_ XCH 17(4.1) 12 (14.6) 5(1.5) <,001 )
Chronic renal failure 14(3.4) 5(6.1) 9(2.7) 16
Chronic obstructive pulmonary disease 12(2.9) 6(7.3) 6(1.8) 2

[ Pak 9(2.2) 7(8.5) 2(0.6) <,001 ]
Pregnancy T(1.7) 0 T(2.1) 35
Hepatitis B infection 4(1.0) 2(2.4) 2(0.6) 18

Laboratory findings at admission, median (1QR)

( Leukocytes/ul 5800 (4300-8300) 9400 (6900-13 800) 5500 (4200-7400) <001 )
Lymphocytes/uL 900 (600-1300) 600 (400-900) 1000 (800-1400) <,001
Platelets x10°/pl 207 (153-265) 172 (111-215) 216 (165-273) <,001

\ Erythrocytes x10°/uL 4.1(3.6-4.4) 4.0(3.4-4.3) 4.1 (3.6-4.4) 0
Hemoglobin, g/dL 12.4(11.1-13.4) 12.5(10.8-13.2) 12.4(11.2-13.5) 34

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published online March
25, 2020. doi:10.1001/jamacardio.2020.0950
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XapaKTepVICTI/IKa naumMeHToB B 3aBUCUMOCTU OT HAJIUYUNA NMOpPaXeHUsA cepala

NMpusHaku BCe NauMeHTbl C nopaxeHuem cepagua 0e3 nopaxeHusa cepaua
Hemoalobin, a/dL 12.4(11.1-13.4) 12.5(10.8-13.2) 12.4(11.2-13.5) 34
(C-reactive protein, ma/dL 45 (1.4-8.5) 10.2 (6.4-17.0) 37(10-73) <000\
Procalcitonin, ng/mlL 0.07(0.04-0.15) 0.27(0.10-1.22) 0.06(0.03-0.10) <,001
Creatinine kinase-myocardial band, ng/ml 1.0(0.7-2.0) 3.2 (1.8-6.2) 0.9(0.6-1.3) <001
Myohemoglobin, pa/L 47 (28-93) 128 (68-305) 39(27-65) <001
High-sensitivity troponin |, pg/L* <(0,006 (<0.006-0.02) 0.19(0.08-1.12) <0.006 (<0.006-0.009) <,001
Q—term’mal pro-B-type natriuretic peptide, pa/mL 219 (73-699) 1689 (698-3327) 139 (51-335) <001 j
Alanine aminotransferase, U/L 28(18-46) 29(19-44) 28 (18-46) L
(" Aspartate aminotransferase, U/L 30(22-43) 40 (27-60) 29(21-40) <001 )
Albumin, g/dL 36(3.2-3.8) 3.2(2.9-3.4) 3.7(3.3-39) <,001
Creatinine, m/dL 0.671(0.55-0.81) 1.15(0.72-1.92) 0.64(0.54-0.78) <,001
Hntmium, mEq/L 40(3.6-3.9) 40(3.6-4.6) 40(3.6-4.3)
Sodium, mEq/L 140 (138-144) 141 (138-146) 140 (138-143) .08

Chest radiography and computed tomography findings

Pneumonia
Unilateral 105 (25.2) 71(8.5) 98(29.3) <001

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published online March
25, 2020. doi:10.1001/jamacardio.2020.0950
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I9KI' naumeHTOB C NopaxeHuem cepaua
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LL $. il
Patient 2 3R et = ¥ :
Male, 47 years old g P . (g 1 g}
Feb 3: hs-TNI, 0.135 ng/mL S - - ey : cwnn
Feb 2: ECG = . -_at el
Il and avF lead, T wave inversion L BEIT RET B85} ERR! BRR SHig
V1.V6 lead, T wave inversion or depression ' :
- - ¥ ¥
T ” - —
Patient 3 . \ ~
Female, 76 years old ¥ ¥ ¥ ¥
Feb 6: hs-TNI, 0.159 ng/mL \ ' “agngt
Feb 6: ECG b .
I, 11, 1, avF, V3-V6 lead: T wave inversion - ¥ ¥, ¥
avl lead: T wave depression & p p s TR
Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients L : "
With COVID-19 in Wuhan, China. JAMA Cardiol. Published online March 25, 2020.

doi:10.1001/jamacardio.2020.0950



-ExapaKTepVICTI/IKa naumMeHToB B 3aBUCUMOCTU OT HAJIUYUNA NMOpPaXeHUsA cepala

Patients, No. (%)

Cardiac injury
Without
NMpu3Haku BCe NauueHTbl C nopaxeHuem cepaua 06e3 nopaxeHusa cepaua
Time from symptom onset to admission, 10(1-30) 10(1-30) 10(1-28) 27
edian (range), d
Treatment
(" Oxygen inhalation 316 (76.0) 26(31.7) 290 (86.8) <001
Noninvasive ventilation 51(12.3) 38 (46.3) 13(3.9) <001
\Invasive mechanical ventilation 32(7.7) 18(22.0) 14 (4.2) < 001
Continuous renal replacement therapy 2 (0.5) 2(2.4) 0 .04
Antiviral treatment 403 (96.9) 82 (100) 321 (96.1) .08
(" Glucocorticoids 304 (73.1) 72 (87.8) 232 (69.5) <.001
Intravenous immunoglobulin therapy 259 (62.3) 68(82.9) 191 (57.2) <.001
(_ Antibiotic treatment 235 (56.5) 68 (82.9) 167 (50) <.001

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published online March
25, 2020. doi:10.1001/jamacardio.2020.0950



XapaKTepVICTVIKa naumeHToB B 3aBUCUMOCTU OT HAJTIUYNA NMOpPaXeHUs cepala

NMpu3Haku BCe NauMeHTbl C nopaxeHuem ceppgua 6e3 nopaxeHus cepaua
Complications
(" ARDS 97 (23.3) 48 (58.5) 49 (14.7) <001
Acute kidney injury 8(1.9) 7 (8.5) 1(0.3) <.001
\Electrolyte disturbance 30(7.2) 13(15.9) 17(5.1) 003 y
Hypoproteinemia 27 (6.5) 11(13.4) 16 (4.8) 01
Anemia 13(3.1) 4 (4.9) 9(2.7) 30
Coagulation disorders 12 (2.9) 6(7.3) 6(1.8) 02
Clinical outcome
Remained in hospital 319(76.7) 38(46.3) 281(72.2)
Discharged 40 (9.6) 2 (2.4) 38(23.4) St
| CmepTb 57 (13.7) 42(51.2) 15 (4.5) <.001

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published online March
25, 2020. doi:10.1001/jamacardio.2020.0950



(a] BpeMFI OT nodasrieHnda CUMNTomMoB

CmMepTHOCTbL BO BpeMSA

Without cardiac injury

rocniTarimnallii B
a2
% 60+
g
T>° With cardiac injur
g “] " 3dBUCNMOCTHU OT
A
20+
0 . . ~ noBpeXxaeHus cepaua
0] 10 20 30 37
Days
No. at risk
With cardiac injury 82 68 46 40 40
Without cardiac injury 334 329 323 320 319

Bpemsa ot noctynneHud

100
Without cardiac injury
80
%‘ 60
% 40 With cardiac injury
20
8] T T T T )
0] 5 10 15 20 23
Days
No. at risk
With cardiac injury 82 55 46 41 0 0
Without cardiac injury 334 321 319 319 319 319
@ Comparison of outcomes
Time from symptom onset Time from admission Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With
. of ) CUEEEE L. Mortality in Hospitalized Patients With COVID-19 in Wuhan,
o. of events mean value mean value . . . .
No. of patients | (range), d log-rank (range), d log-rank China. JAMA Cardiol. Published online March 25, 2020.
With cardiac injury ~ 42/82 15.6 (1-37) _ oo, 6.3 (1-16) _ ,o. doi:10.1001/jamacardio.2020.0950
Without cardiac injury 15/334 16.9 (3-37) . 7.8 (1-23) .




MHOromepHbIn perpecCMoHHbIN aHanus3 no ®P
cmepTHOCTU Yy nauueHToB ¢ COVID-19

Factor Hazard ratio (95% Cl) P value Hazard ratio (95% Cl) P value
Age, y 1.02 (0.99-1.05) 07 1.02 (0.99-1.04) 18
Cardiovascular diseases 1.51(0.70-3.30) 30 1.40 (0.65-3.03) 39
Cerebrovascular diseases 1.12 (0.46-2.70) 80 1.71 (0.71-4.09) 25
Diabetes 0.79(0.41-1.52) A8 0.75 (0.38-1.50) A2
Chronic abstructive pulmonary 0.37(0.04-3.50) .38 0.39 (0.04-3.68) A1
disease
Renal failure 1.10(0.49-2.44) B2 0.66 (0.29-1.46) 30
Cancer 1.75(0.43-7.16) A4 0.82 (0.18-3.65) 79
Acute respiratory distress syndrome  7.89(3.73-16.66) <001 7.11(3.31-15.25) <001
[ Cardiac injury 4.261(1.92-9.49) <,001 3.41(1.62-7.16) 001 ]
Creatinine 21.50 mg/dL 0.59(0.29-1.23) 16 1.22 (0.60-2.50) 58 S con
N-terminal pro-B-type natriuretic 1.16 (0.54-2.47) 40 1.52 (0.74-3.10) 25 creati
peptide 2900 pg/mL 384

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published
online March 25, 2020. doi:10.1001/jamacardio.2020.0950



COVID-19: ocTpoe noBpexaeHune cepaua

(aHanu3 138 rocnutanuanpoBaHHbIX, KHP)

18,00%

1600%  (PAKTOP PUCKa TepMUHaANBbHOro

1400  COCTOAHUA - YPOBEeHb TNl

ooy (OP=26.909, 95%]11 4.086-177.226, P=0.001)

10,00%
8,00%
6,00%
4,00%

2,00%

0,00%
Mwuvokapgut LLlok Tskenoble HPC

» Chen C, Chen C, Yan JT et al. Analysis of myocardial injury in patients with COVID-19 and association between concomitant cardiovascular diseases and

severity of COVID-19. Zhonghua Xin Xue Guan Bing Za Zhi. 2020 Mar 6;48(0): E008. doi: 10.3760/cma.j.cn112148-20200225-00123.

« Wang D, Hu B, Hu C et al. Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus-infected pneumonia in Wuhan, China, JAMA .

2020; doi:10.1001/jama.2020.1585.


https://www.ncbi.nlm.nih.gov/pubmed/32141280

NNetanbHocTb nauueHToB ¢ COVID-19 B
3aBucuMocCcTu ot Hanuuua CC3 v oT NoBbLILWEHUSA

YPOBHSl TPOMOHUHA T

JletanbHoCcTb 69,44%

1TnT
JNletanbHocTb 37,50%

CC3 + HopmanbHbIM TNT
JNletanbHocTb 13,33%

Het CC3 + HopmanbHbin TnT
JletanbHOCTb 7,62%

80- CC3 + 1TnT
60
3¢
= Het CC3
=
S 40+
=
20
I
_‘_—/ /
0_
0 10 20 30 40 50
Time since onset of symptoms to end-point events, d
No. at risk
Without CVD+normal TnT (n=105) 102 86 41 10
Without CVD +elevated TnT (n=16) 15 12 7 1
With CVD+normal TnT (n=30) 29 25 10 4
With CVD +elevated TnT (n=36) 34 20 8 2

Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Disease 2019 (COVID-19)
JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017
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Xapaktepuctuku naumeHToB ¢ COVID-19 B 3aBUCMOCTHU

OT YPOBHA InT
YpoBeHb TnT

HopmanbHbin TnT [oBblWweHHbIN TnT

" No. of patients 187 135 52 NA
Male 91 (48.7) 57 (42.2) 34 (65.4) 005
Age, mean (5D), y 58.50 (14.66) 53.53(13.22) 71.40(9.43) <,001
Smoking 18 (9.6) 11(8.1) 7 (13.5) 27
Hospitalization, mean (SD), d 16.63 (8.12) 17.27 (7.68) 14.94 (9.03) 08
Duration, mean (5D), d* 26.30(8.96) 27.49 (8.55) 23.23(9.35) 003
Comorbidities I
Al 61 (32.6) 28 (20.7) 33(63.5) <,001
UBC 21(11.2) 4(3.0) 17 (32.7) <.001
Kapaunomuonartus 8(4.3) 0 (0) 8 (15.4) <.001
Ona6et 28 (15.0) 12 (8.9) 16 (30.8) <.001
\_ XOB/ 4(2.1) 0(0) 4(7.7) 001 )

Malignant neoplasm 13 (7.0) 7(5.2) 6(11.5) .13

JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017



X;[-)aKTepVICTVIKVI na_I:l,jl;I—_e_I_-lTOB C -(13‘6VID-19 é_é_a"éwcwmagm

OT YPOBHA InT

YpoBeHb TnT
HopmanbHbin TNT [MoBbiweHHbIK TNT

/" xBn 6(3.2) 1(0.7) 5(9.6) 002\
UAIM® \ BPA 19 (10.1) 8(5.9) 11(21.1) 002
Complication
orPAOC 46 (24.6) 16 (11.9) 30(57.7) <.001
XT\ ®X 11 (5.9) 2(1.5) 9(17.3) <.001
Acute
k Koarynonartusa 42 (34.1) 17 (20.0) 25 (65.8) <.001 j
Liver injury 19 (15.4) 14 (16.5) 5(13.2) .89
[ ornn 18 (14.6) 4 (4.7) 14 (36.8) <.001
Therapy
Antivirus 166 (88.8) 120 (88.9) 46 (88.5) 93
Antibiotic 183 (97.9) 131 (97.0) 52 (100.0) 21
Glucocorticoid 106 (56.7) 69 (51.1) 37(71.2) .01

JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017



Xapaktepuctuku naymeHtoB ¢ COVID-19 B 3aBUCUMOCTHU

OT YPOBHA InT
YpoBeHb TnT

HopmanbHbin TNT [MoBbiweHHbIK TNT

Antibiotic 183 (97.9) 131 (97.0) 52 (100.0) 21
Glucocorticoid 106 (56.7) 69 (51.1) 37(71.2) 01
Immune globulin 21(11.2) 14 (10.4) 7(13.5) -5
" wBn 45 (24.1) 14 (10.4) 31 (59.6) <.001
Clinical outcome
CmepTb 43 (23.0) 12 (8.9) 31(59.6) <.001

\§

JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017



Xapakrepuctukm naumeHtoB ¢ COVID-19 B 3aBUCUMOCTU OT

ypoBHA TnT

YpoBeHb TnT
HopmanbHbIn TnT

MoBbIWeHHbIM TnT

No. of patients

187

135

52

f White blood cell

Neutrophil
Lymphocyte

Coaqgulation profiles
Prothrombin time, s
APTT, s

\ D-dimer, pg/mL

4970 (3810-7460)
3700 (2410-6120)
810 (560-1060)

12.8(12.0-14.0)
32.0(30.1-35.0)
0.43 (0.19-2.66)

4640 (6170-3740)
3070 (2350-4870)
840 (630-1130)

12.4(12.0-13.0)
32.7 (31.0-35.8)
0.29(0.17-0.60)

7390 (4890-11630)
6010 (3540-10120)
690 (340-1010)

13.3 (12.2-15.3)
31.2 (27.5-33.2)
3.85 (0.51-25.58)

Blood lipids and electrolytes
Cholesterol, mg/dL
Total, mean (SD)
Triglyceride

HDL, mean (SD)
LDL, mean (SD)

137.45 (34.75)
85.84 (62.83-123.01)

43.24 (10.42)
77.99 (25.48)

139.38 (35.14)

82.30(59.29-115.04)

44.02 (10.81)
79.15 (25.87)

JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017

132.82 (33.20)

92.04
(69.91-159.29)

40.93 (8.88)
75.29 (23.94)

27
.04

.08
42



Total, mean (SD) 137.45(34.75) 139.38 (35.14) 132.82 (33.20) 27

Xapakrepuctukm naumeHtoB ¢ COVID-19 B 3aBUCUMOCTU OT
ypoBHA TnT

YpoBeHb TnT

HopmanbHbIn TnT MoBbiweHHbIU TNT

Potassium, mEq/L 3.67 (3.35-3.98) 3.67 (3.34-3.96) 3.62 (3.36-4.23) 51
Calcium, mg/dL 8.52(8.16-8.96) 8.60(8.24-9.00) 8.36 (8.08-8.76) .01
Inflammatory biomarkers
/hsCRP, mg/dL 4.04(1.64-8.14) 3.13(1.24-5.75) 8.55 (4.87-15.165) <.Om
Procalcitonin, ng/mL 0.08 (0.04-0.16) 0.05(0.04-0.11) 0.21(0.11-0.45) <.001
Globulin, g/L 27.7 (25.8-31.0) 27.4 (25.6-29.6) 29.7 (27.0-34.6) <.001
Other cardiac biomarkers
Creatine kinase-MB fraction, 1.14 (0.66-2.95) 0.81(0.54-1.38) 3.34 (2.11-5.80) <.001

ng/mL
Myoglobin, pg/L
NT-proBNP, pg/mL

38.5(21.0-78.0)
268.4 (75.3-689.1)

27.2(21.0-49.8) 128.7 (65.8-206.9) <.001

141.4 (39.3-303.6) 817.4 <.001
(336.0-1944.0)

Blood gas analysis

Pao,, mm Hg
\Paoz/Fioz, mm Hg

83.0(64.8-118.0)
366.7 (202.3-447.8)

91.0(75.0-121.0)
390.5 (285.7-461.9)

64.0 (51.0-93.0) <.001
153.3 (103.3-323.8)

Lactic acid, mm Hg
HCO.. mEa/L

JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017

1.80(1.40-2.25)
25.2(22.9-27.7)

1.80(1.30-2.10)
25.7 (23.8-27.9)

23.3 (20.0-27.1)

.001



Xapakrepuctuku naymeHtoB ¢ COVID-19 B 3aBUCUMOCTHU OT
ypoBHA TnT

YpoBeHb TnT

HopmanbHbin TnT MNMoBbiweHHbIM TnT
(" Aminotransferase, U/L )
Alanine 23.0(14.0-35.0) 23.0(14.0-33.0) 28.5(16.2-39.8) 11
Aspartate 21.0(22.0-31.0) 29.0(21.0-39.0) 39.5 (27.2-57.8) <.001
Creatinine, mg/dL 0.69 (0.58-0.84) 0.63 (0.55-0.79) 0.79(0.71-1.17) <.001

JAMA Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017



KnunHunyeckuun npumep 1

* My>xumnHa 37 net noctynun 14 ausapsi 2020 r. B 6onbHMUY
 )Kanobbl: 6onb B rpyau v oablllka B Te4eHne 3 AHEN, anapes

« Al 80/50 mm prT. CT.

* R-rpamma rpygHoun KnNeTku: 3Ha4ynTeribHOe yBennyeHne cepaua
( naHenb A : KT 0,70)

 MCKT opraHoB rpygHoun KneTkun: nerovyHasd MHMeKUnto, yBermm4yeHHoe

cepaLe v nnesparnbHbIn BbINOT ( naHenu Bu C)

« OKI' nogvem cermeHTta ST I, AVF ( naHenu D v E)

Coronavirus fulminant myocarditis saved with glucocorticoid and human immunoglobulin  Hongde Hu, Fenglian Ma, Xin Wei, Yuan Fang
European Heart Journal, ehaal90, https://doi.org/10.1093/eurheartj/ehaal90 Published: 16 March 2020
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KnunHunyeckuun npumep 1

» 3kcTpeHHaa KT KAl He BbissBUNa KOpoHapHOro CTeHo3a

« Mapkepbl NOBpeXxXaeHuss Mmokapgaa 3HauuTesribHO

NOBbILEHbI:
* TponoHnH T > 10 000 Hr / n.
e KODK MB 112,9 Hr / n.

* Na-ypetndeckmun nentug BNP go 21 025 Hr/ n

Coronavirus fulminant myocarditis saved with glucocorticoid and human immunoglobulin  Hongde Hu, Fenglian Ma, Xin Wei, Yuan Fang
European Heart Journal, ehaal90, https://doi.org/10.1093/eurheartj/ehaal90 Published: 16 March 2020
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KnunHunyeckuun npumep 1
o OXOKr

* YBenunyeHune kamep cepaua: KAPmk 58 mm, J1I1T 39 mm,

KOPMmK 25 mm, 111 48 mm
» CHMXeHne cuctonmndeckon pyHkumm JIXK: ®B - 27%

* BbINOT B nepukapge 2 mm

Coronavirus fulminant myocarditis saved with glucocorticoid and human immunoglobulin  Hongde Hu, Fenglian Ma, Xin Wei, Yuan Fang
European Heart Journal, ehaal90, https://doi.org/10.1093/eurheartj/ehaal90 Published: 16 March 2020
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KnunHunyeckuun npumep 1

* B MmokpoTe nccnenosanu 13 BUPYCHbIX HYKIMENHOBBLIX KACIOT
* TeCT HyKNenHoBOW KUCMOTblI KOpOHaBMpyca Obln MOSTIOXUTENbHbIM

* 12 TeCcToB - oTpuuUaTenbHble, BUpPYC rpunna A, ageHoBupyc,
bokasupyc, pmHosupyc, rpunn A (H1N1) 2009, naparpunn,
XNnamMmmnanos, YaCTUYHbIN NErovHbIN BUPYC, BUPYC rpunna B,
MuUKonnasma nHeBMoHus, Bmpyc rpunna A H3N2 u pecnnpatopHo-

CUHUUTUANbHbLIN BUPYC

 [lnarHo3: MOFIHMEHOCHbLIN MMOKapAUT Ha poHe KOpOHaBUpYyca C
KapAuWOreHHbIM LULOKOM N NEro4yHomn MHeKUmen

Coronavirus fulminant myocarditis saved with glucocorticoid and human immunoglobulin  Hongde Hu, Fenglian Ma, Xin Wei, Yuan Fang
European Heart Journal, ehaal90, https://doi.org/10.1093/eurheartj/ehaal90 Published: 16 March 2020
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KnuHun4yeckuun npumep 1: neyeHume

* MetunnpeagHunsonoH 200 mr/ geHb, 4 gHS
* UmmyHornooynuH 20 r/ geHb, 4 gHS

* HopannHedpwH

* Topacemung n dpypocemma

* MnnpuHoH

* [NunepaunnnuH \ cynobaktam

* [laHTONpPAa30s

Coronavirus fulminant myocarditis saved with glucocorticoid and human immunoglobulin  Hongde Hu, Fenglian Ma, Xin Wei, Yuan Fang
European Heart Journal, ehaal90, https://doi.org/10.1093/eurheartj/ehaal90 Published: 16 March 2020
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KnuHunyeckuun npumep 1: neyeHume

* [locne nevyeHnst — NonoXxunTtenbHad AMHaMuKa

* CnycTta 1 Hepg R-rpamma - HOpMaribHbIU pa3mep ceppua
( MNarnenb F KTH - 0,49)

« Mapkepbl NOBpexaeHNa MMoKkapaa 3Ha4YnTENbHO
CHU3UNNCb nocne 1 Hegenu NIe4YeHnsa U NPULLIKN K HopMe

yepes 3 Hegenu

Coronavirus fulminant myocarditis saved with glucocorticoid and human immunoglobulin  Hongde Hu, Fenglian Ma, Xin Wei, Yuan Fang
European Heart Journal, ehaal90, https://doi.org/10.1093/eurheartj/ehaal90 Published: 16 March 2020
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KnunHunyeckuun npumep 2

« OTHOCUTENbHO 340poBas 53-NeTHAA XeHLWwMuHa 6e3
cepaeyHo-cocyamcTbix 3abonesaHnn B aHaMHe3e nocTynuna B
oTAEeneHmne HeOTSTIOXHOM NMOMOLLM C Xarnobdbamm Ha CUSTbHYHO

cnabocTb B Te4deHne 2 npeablaywmx gHem
« OHa oTpuuana 6onb B rpyau, oabILLKy U Apyrme CUMNTOMbI

« OHa coobLmna o nuxopaake v Kawune Heaernto Hasag

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnunHunyeckuun npumep 2

AL 90/50 mm pt.ct.  YCC 100 yo\muH

HacbiweHune kncrnopooom 98% npu OblXxaHUM OKpYXXatoLWnMM BO34YyXOM

Temnepartypy Tena 36,6 ° C.

OHa ocTtaBanacb adoedbpunbHON B TEYEHNE BCErO BPEMEHM rocnuTanmni3auum

pH 7,46

Pa0O2 82 mm pT.CT.

PaCO2 32 mm pT.CT.

YpoBeHb naktata 17,1 mr/ gn

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnuHunyeckumn npumep 2

e IKI - HN3KKMNM BONbTaX

» HebonbLon noabem cermenTta ST (bonee

BbIpaXXEHHbIN B HXKHUX N DOKOBbLIX OTBEAEHUSIX)

» [lenpeccusa cermeHta ST ¢ nHBepcuen 3ybua T B

otBegeHun V1 n avRk

* PeHTreHorpadma rpyaHOU KrneTKuU - BapuaHT HOPMb

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnuHnyeckum npumep 2: IKI n
R-rpadua rpyaHoun KrneTkn

[A] Electrocardiography '8/ Chest radiography
——J —
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Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
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KnuHuyeckmnun npumep 2

e [loBbiweHne BY4TNT 0,24 Hr / mn
 [loBbieHne MB KOK 20,3 Hr / MmN

* [ToBbiweHne NT-proBNP 5647 nr/ mn
* [loBbilwueHne CPb 1,3 w™Mr/ gn

* AHaNn3 KpPoBK Takxke BbiaBUN runep-K-emuio,

rmno-Na-emuto 1 rmno-Cl-emuto.

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



Knnunyecknm npunmep 2

Result

Measure Reference range Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Red blood cell count, x10°%/pL 4.0-5.2 5.5 4.6 4.0" 3.9° 3.8° 3.6" 3.7°
Hemoglobin, g/dL 12.0-16.0 17.1° 14.5 12.4 11.9" 12.0 11.4° 11.2°
Hematocrit, % 37.0-47.0 49.3° 42.1 36.0° 34.9% 15.1° 33.9° 33.6°
White blood cell count, per pL 4000-10800 8900 12 090° 9920 10900 13 470° 13730° 13 5007
Lymphocyte count

Relative, % 20.0-40.0 10.6" NA NA NA NA NA 7.7°

Absolute, per pL 900-4000 950 NA NA NA NA NA 1040
Platelet count, *10%/plL 130-400 152 168 164 213 317 317 360
Sodium, mEg/L 136-145 124° 133¢ 1290 136 1320 134" 137
Potassium, mEq/L 3.4-4.5 L 6.3° 3.9 37 3.5 3.6 3.6
Chloride, mEq/L 98-107 gg® 96" 920 92v NA 92" 94®
Calcium, mg/dL 8.60-10.20 8.63 NA 7.84" 8.15" NA NA NA
Creatinine, mg/dL 0.60-1.00 0.75 0.76 0.53" 0.88 0.99 0.96 0.80
C-reactive protein, mg/dL <0.5 1IE 0.72 1.0° 1.1% 0.6 0.4 0.3
Creatine kinase-MB, ng/mL <4.9 20.3* 39.9° 30.7/¢ 13.3 9.2 3.3 2.8
High-sensitivity troponin T, ng/mL  <0.01 0.24 0.59 0.78 0.89 0.76 0.65? 0.63°
NT-proBNP, pg/mL <300° 5647 8465 8133 5113 2827 NA NA

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnunHunyeckuun npumep 2

« KopoHaporpadgusa - BapuaHT HOPMbI
* Ma30oK N3 HOCOITMOTKU - MONMOXUTesNbHbIU pe3ynbkTaT

ana SARS-CoV-2

* [lonck pacnpocTpaHeHHbIX KapaNOTPOMHbIX
MHAEKLUMOHHBLIX areHToB Aan otpuuaTtenbHble

pe3ynbrarbl

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnuHnyeckum npumep 2: IXOKr

* HopmanbHble pasamepbl JIXK

« MKI1T 14 mm, 3CITK 14 mm

* Onddy3HbIn rmnokunHes ¢ PBrx 40%

* He O6bINO npuaHakoB O6OMe3Hn KnanaHoB cepaLa

* Jlerkasa guacrtonuyeckasa gncdyHkuma JOK: E/A 0,7 n cpegHee

OTHoweHne E/e ' 12

* BbINOT B nepukappe, Hanbonee 3ameTeH BOKPYr NpaBbiX Kamep

cepgua (Makcumym, 11 mm) 6e3 npmsHakoB TamnoHaabl

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



Knunuyeckuun npumep 2: MPT cepoua

* YBENMMYeHme TomnwmHbl CTEHOK C AN DY3HbIM ODUBEHTPUKYIIAPHLIM
rMMNOKMHE30M, OCODEHHO B anuKarbHbIX CETMEHTAaX, U TSXKESTON

ancdyHkumen JIXK - @Bk 35%
* BbipaXkeHHbIN ODUBEHTPUKYINAPHBLIN MHTEPCTULMANBHBIM OTEK MUOKapaa

* Oudhdpy3Hoe no3gHee ycuneHme ragosrimHus, pacnpocTpaHeHHoe Ha

BCHO OVMBEHTPUKYNAPHYHO CTEHKY

* NMepukapauanbHbIA BbINOT, OCODEHHO BOKPYI NpaBbIX kKamep cepaLua

(Makcumym, 12 mm)

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



IE STIR sequence in short-axis view @ STIR sequence in 4-chamber view

KnuHunyeckun
npumep 2: MPT cepgua

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With
Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March
27, 2020. doi:10.1001/jamacardio.2020.1096




KnuHuyeckmnmn npumep 2

* [lepBble 48 yac CA[N< 90 mm pT. CT.

* ITHOTpONHasa nogaepka — AodoyTamMuH

* 48 yac - aanbHeuwee noBbiweHue NT-proBNP pgo 8465 nr/ mn),

BYTN 00 0,59 Hr/ mn v MB K®K 39,9 Hr / mn
* [locTeneHHasa ctabunusauna B TedeHne crieayroLwmx gHeu

« [loObyTamMnH OTMEHEH Ha 4-1 OeHb

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnunHunyeckuun npumep 2: nieyeHume

« KaHpeHOH — 50 mr

« Qypocemung - 25 - 50 mr

* buconponon — 2,5 Mr, oTMeHeH Ha 5 geHb BcneacTene Cb
* [napokcuxnopoxmH 200 mr x 2

 [lonnHaBup / putoHaBup 2 Tabnetkm rno 200/50 mr x 2

 MeTunnpegHn3onoH - 1 mr/kr B AeHb B\B 3 OHA

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnuHuyeckmnm npumep 2

* R-rpachmsa rpyaHou KneTkm Ha 4-n geHb — BapuaHT HOPMbI

« IXOKr Ha 6-u geHb

* YMeHbleHue TonwmnHbl cteHku JIXK (MXKIT - 11 mm; 3CIDK - 10 mm
* MoBbiweHne ®Bnx oo 44%

* HebonbLUIOE YMEHbLUEHME BbINOTa nepukapaa (4o 8- 9 mm)

* 6 AeHb - KIMMHN4Yeckoe n remogmHamm4eckoe yinyydueHue

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnuHu4yeckmm npumep 2: 3aKnrovyeHuve

* [TauneHT 6€3 nctopmmn CC3, nocTynmneLLniN B OONbHULY C
COVID-19 n taxenoun gucyHkumnen JIXK 1 octpbim

MUOMNepuKapanTom

« OCHOBHOM BbIBO. NMOpa)XeHue cepaua MOXET NPOUCXoOuTb
npun nHdekumm COVID-19 paxe 6e3 npu3HaKkoB NopaKeHus

OopraHoB AbiXaHnNA " CUMMNTOMOB I/IHCbEKLI,VIVI

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



KnuHu4yeckmm npumep 2: 3aKknrovyeHuve

* OCTpbIN MNOKaApPOUT - BO3MOXHOE OCNOXHeHue

COVID-19

* [1pn nevyeHnn naumeHtoB ¢ COVID-19 BaxHO
KNnMHU4Yeckoe HabngeHne 3a COCTOSAHUEM CepaeYHO-
cocyaucton cuctembl (OKI, 3XOKr) n oueHka ypoBHeu
MapKepoB NoBpeXxaeHnsa Mmmokapaa (TPonoHMHa,

MB KOK, NT-proBNP)

Inciardi RM, Lupi L, Zaccone G, et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. Published online March 27, 2020.
doi:10.1001/jamacardio.2020.1096



MoTeHUManbHble MeXaHU3Mbl OCTPOro BO34eNCTBUSA
BUPYCHbIX UH(EKLUMI Ha cepaeYHO-COCYAUCTYIO CUCTEMY
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Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential Effects of Coronaviruses on the Cardiovascular System: A Review. JAMA Cardiol. Published online
March 27, 2020. doi:10.1001/jamacardio.2020.1286



COVID-19: ocHOBHbIEe MeXaHU3MbI
OCTpOro noBpexageHua cepaua

1. 3aBucumbiun ot AllDP2 mexaHU3m
2. UNTOKNHOBbLIN LUTOPM

3. OcTtpasa runokcemua



B3anmoageuncteue mexay SARS-CoV-2 u
cucremou PAAC

JlokanbHaga unn cuctemHas

SARS-CoV-2 spike MHpEeKLMs unm cencuc
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OcTpoe noBpexaeHne nerkmx
HebnaronpuatHoe
pemogenupoBaHne cepaua
BasokoHCTpuKumSA
Cocyauctasi npoHNLAEMOCTb

Bxopg Bupyca, pennukauus n
AlNd2 noHmxaroLas
perynauus

SPECIAL REPORT Renin—-Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,
M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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OcTpoe noBpexaeHue cepaua:
3aBucumMbin ot AlNP2 mexaHUam

* [lpamoe noBpexaeHne KapanoMmoLIMToB

* BupycHas PHK SARS-CoV bbina obHapyxeHa B 35% obpas3uoB
ayTorncum YyerioBe4yeckoro cepaua oT NauneHToB,

MHpununposaHHbiX SARS-CoV, Bo Bpems BenbllwKkn SARS B TOPOHTO

« SARS-CoV-2 ucnonb3yrot peuentop AlNP2 ans
NPOHUKHOBEHUS BUpYCa B KNETKU-MULLEHU, KOTOPbLIN
9KCNpeccupyeTca He TOMbLKO B NErkux, HO U B cepaevyHO-cocyancToun

CnNcrtemMme

Oudit GY, Kassiri Z, Jiang C, Liu PP, Poutanen SM, Penninger JM, Butany J (2009) SARS-coronavirus modulation of myocardial ACE2 expression and inflammation in patients with
SARS. Eur J Clin Invest 39:618-625



B3anmogeucrteue mexay SARS-CoV-2
n cuctemou PAAC

* Al'1D2 aBndaeTca KNoYeBbIM KOHTPPErynaATOpPHbLIM pepMeHTOM,
KOTOPbIW pa3naraeT aHrMoTeH3uH Il 4o aHrmoTeHsunHa- (1-7), Tem

camMbIM Ocrabnasi ero BNmsiHWE Ha Ba30KOHCTPUKLMIO, 3adepXKy Na
n pmbpoas

* Al'®2 pacliennser aHrMoTeH3uH | 4o aHrMoTeH3uHa- (1-9) n

y4yacCTBYET B rmagporinde apyrmx nentnaoos

Vickers C, Hales P, Kaushik V, et al. Hydrolysis of biological peptides by human angiotensin-converting enzyme-related carboxypeptidase. J Biol
Chem 2002;277:14838-14843.

SPECIAL REPORT Renin—Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,
M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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B3anmopgeucrteue mexgy SARS-CoV-2
n cuctemou PAAC

* Al'ld2 skcnpeccupyeTcs LLMPOKO, B TOM YMCTE B
cepaue U no4vykax, a Takke B OCHOBHbIX KIleTKaxX-
MuleHsax ana SARS-CoV-2 — B anbBeonspHbIX

AMUTEITNATTIbHDBIX KJ1eTKaX JierKmx

Hamming |, Timens W, Bulthuis MLC, Lely AT, Navis GJ, van Goor H. Tissue distribution of ACE2 protein, the functional receptor for SARS coronavirus: a first
step in understanding SARS pathogenesis. J Pathol 2004;203:631-637.
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B3anmogeucrteue mexay SARS-CoV-2
n cuctemou PAAC

« SARS-CoV-2 He Tornbko npoHukaeT Yepes Al'ld2, HO TakKe BMNOCneacTeum
nopasnseT akcnpeccutro AlNd2, Tak 4To depMeHT He cnocobeH

OKa3blBaTb 3allMTHOE OEeNCTBUEe Ha OpraHbl

* [logaBneHue akTmBHoCTU AlD2 B nerknx cnocobcTByeT Ha4anbLHOW
MHPUNLTPaUUN HEUTPOMUNaMN B OTBET Ha bakTepuanbHbI AHOOTOKCUH U
MOXET NPUBECTU K HAKOMNJNEHUI0 aHrmotTeHauHa ll n nokanbHoun

aktuBauuun PAAC

Gurwitz D. Angiotensin receptor blockers as tentative SARS-CoV-2 therapeutics. Drug Dev Res 2020 March 4 (Epub ahead of print).

LiuY, Yang Y, Zhang C, et al. Clinical and biochemical indexes from 2019-nCoV infected patients linked to viral loads and lung injury. Sci China Life Sci 2020;63:364-374
Sodhi CP, Wohlford-Lenane C, Yamaguchi Y, et al. Attenuation of pulmonary ACE2 activity impairs inactivation of des-Arg® bradykinin/BKB1R axis and facilitates LPS-induced
neutrophil infiltration. Am J Physiol Lung Cell Mol Physiol 2018;314:L17-L31..

SPECIAL REPORT Renin—Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,

M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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B3aunmogeucrteme mexay SARS-CoV-2 u
cucremoum PAAC

* [1pn BCKPbITUM NALUEHTOB, KOTOPbIE YMEpsin OT aTUNMUYHON
nHeBMOHUU, 35% oOpa3LoB cepaua rnokasanu Hanuyme BMpPYyCHOWM

PHK, 4yTto, B cBOIO o4epeab, 661510 CBA3aHO CO CHUXEHUEM

akcnpeccun AllP2

* BBegeHne pekomouHaHTHoro Al'd2 Hopmanuayet yposHu All B

YyerioBeYEeCKMX cepaLuax ¢ AunartaumoHHOW KapgmoMmuonaTuemn

Oudit GY, Kassiri Z, Jiang C, et al. SARS-coronavirus modulation of myocardial ACE2 expression and inflammation in patients with SARS. Eur J Clin Invest 2009;39:618-625.
Basu R, Poglitsch M, Yogasundaram H, Thomas J, Rowe BH, Oudit GY. Roles of angiotensin peptides and recombinant human ACE2 in heatrt failure. J Am Coll
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B3aunmogeucrteme mexay SARS-CoV-2 u
cucremoum PAAC

* B akcnepumeHTe nogasneHne Al®2 Ha XMBOTHbLIX MOOENAX
cnocobcTBoBano HebnaronpuaTHomy pemoagenupoBaHuro JIXK B

OTBET Ha OCTpoOe noBpexaeHue, BbizaBaHHoe All

* CHn:xxeHue akcnpeccumn AlP2 MOXKXET TEOPETUYECKN TaKXKe
ocnabnaTbL KapauonpoTeKUuMIo Npu NopaXxeHnn mmokapaa y

nauneHToB ¢ Covid-19

Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes mellitus at increased risk for COVID-19 infection? Lancet Respir Med 2020 March 11 (Epub ahead of print).
Tan WSD, Liao W, Zhou S, Mei D, Wong W-SF. Targeting the renin-angiotensin system as novel therapeutic strategy for pulmonary diseases. Curr Opin Pharmacol 2018;40:9-17.
Hemnes AR, Rathinasabapathy A, Austin EA, et al. A potential therapeutic role for angiotensin-converting enzyme 2 in human pulmonary arterial hypertension. Eur Respir J 2018;51(6).
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B3aumogeuncrteue mexay SARS-CoV-2 u
cucremou PAAC

* Y naumneHTtoB ¢ Covid-19 noBbilleHHbIe ypoBHU All B

KPOBU KOppernupyeT ¢ o0oLen BUPYCHON Harpy3Kou U CTerneHbHo

noBpexaeHusA nerknux

« BoccTaHoBsrneHne ypoBHs AlNP2 nytem BBeAeHUSA PEKOMOUHAHTHOrO
AlN®2 obpawiano BCNATbL 3TOT NpoLecc NoBpeXaeHUA Nnerkux B
OOKIMMHUYECKUX MOoAENSIX APYrUX BUPYCHbIX MHEKUNN 1 6e3onacHo
cHukano yposHu All B nccnegosaHnm gpasbl 2, oueHMBaroLeM OCTPbIN
pecnupaTopHbIN OUCTPECC-CUHAPOM Y ntoaeun

LiuY, Yang Y, Zhang C, et al. Clinical and biochemical indexes from 2019-nCoV infected patients linked to viral loads and lung injury. Sci China Life Sci 2020;63:364-374.

Zou Z, Yan Y, Shu Y, et al. Angiotensin-converting enzyme 2 protects from lethal avian influenza A H5N1 infections. Nat Commun 2014;5:3594-3594.

Gu H, Xie Z, Li T, et al. Angiotensin-converting enzyme 2 inhibits lung injury induced by respiratory syncytial virus. Sci Rep 2016;6:19840-19840.

Khan A, Benthin C, Zeno B, et al. A pilot clinical trial of recombinant human angiotensin-converting enzyme 2 in acute respiratory distress syndrome. Crit Care 2017;21:234-234.
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OcTpoe noBpexaeHue cepaua:
LMTOKUHOBbLIN LUTOPM

* HekoHTpONMpyemsin n ancPyHKUNOHaNbHbIU UMMYHHbIN
OTBEeT, BK/THOYaLWMA HENPEPbLIBHYIO akTUBaLNIO U

nponudepaunto MTMMAPOLIMTOB U MaKpodaros

° XapaKTepM3yeTc;| NnaTosiormt4eCknMmMm rnoabemMom ypoBHA LUTOKNHOB

n PynbMMHAHTHOW MNOSIMOPraHHON HeAOCTAaTOYHOCTbLHO

Shi S, Qin M, Shen B, et al. Association of Cardiac Injury With Mortality in Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. Published
online March 25, 2020. doi:10.1001/jamacardio.2020.0950
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Front Immunol. 2019 Jan 31;10:55. doi: 10.3389/fimmu.2019.00055. eCollection 2019. Macrophage Activation-Like Syndrome: A Distinct Entity Leading to Early Death
in Sepsis. Karakike E?, Giamarellos-Bourboulis EJ*.
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OcTpoe noBpexaeHue cepaua:
LMTOKUHOBbLIN LUTOPM

* Y naumneHTtoB ¢ COVID-19 gnucbananc oteetoB T helper 1 n T
helper 2 npnBoAnT K LUTOKMHOBOMY LUTOPMY, KOTOPbIN MOXET

crnocobcTBOBaTh NOBpPEXAeHUI0 MUOKapaa

* BbigeneHne BocnanuTenbHbIX LMTOKMHOB HA dOHEe MHMeKUun
MOXET Bbl3blBaTb CHMXXE€HMEe KOPOHaPHOro KpoBOTOKa,
CHUXXeHUue CHabXeHusl Kucnopoaom, gecrabmnnmsayumio

aTepOCKNepoOTUYECKUX OnsiLlek U MUKPOTPOMOO3bI

Lancet. 2020 Feb 15;395(10223):497-506. doi: 10.1016/S0140-6736(20)30183-5. Epub 2020 Jan 24. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Huang C!, Wang Y?, Li X et al.
Guo T, Fan Y, Chen M, et al. Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Disease 2019 (COVID-19). JAMA

Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017
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OcTpoe noBpexneHue cepaua:
rmnokcemus

* SHAUYUTENBHO CHMXAET aHeproobecnevyeHne KneTo4yHoro
MeTabonmama, Bbl3blBad BHYTPUKIIETOYHbLIU aungos3 u
obpa3oBaHue cBOOOAHLIX paauKarioB KUcnopopga, Kotopble

pa3pywarT cpochonmnuaHbIN CrION KINEeTOYHbIX MeMbpaH

* BbI3BaHHbIW rMNokcneun nputok noHos Ca npmeBoaunT K
NoBpeXAeHUIO U NaTONOrM4YeCcKOMy anonTo3y

KapaAnomMmmounToB

Clin Res Cardiol. 2020 Mar 11. doi: 10.1007/s00392-020-01626-9. [Epub ahead of print Prevalence and impact of cardiovascular metabolic diseases on COVID-19 in China.
Li BY, Yang J23, Zhao F4, Zhi L°, Wang X?, Liu L?, Bi Z2, Zhao Y®.
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COVID-19: ocobeHHOCTU NevyeHusa naymeHtToB ¢ CC3

 [10 HacTosALWEro BpeMeHN He ObINO PEKOMEHO0BAHO HUKAKNX KOHKPETHbIX
NPOTUBOBUPYCHbIX NpenapartoB unu sakumnH ana COVID-19, 3a nckniovyeHnem

CMMNTOMaTU4eCKOro nogaep>xmBaroLlero rie4eHns

* Y nauueHtoB ¢ CC3 boriee BEPOATHO pa3BUTUE TSAXKESbIX HEONAronpUATHbLIX
MCXOO0B, KOrga noBpeXxgeHne Mmokapaa npoucxogmT nocne nHdekumm
COVID-19 n oHn nogeepXeHbl 6oriee BbICOKOMY PUCKY CMEPTU, MOXKET ObITb
Leriecoobpa3Ho npoBecTu copTupoBKy naumeHtoB ¢c COVID-19 B
3aBucumocTtu ot Hannuma CC3 un aokasaTtenbCTB TPaBMbl MUOKapAaa Ans

NPUOPUTETHOrO fle4eHUs U elle b6oree arpecCUBHbLIX CTpaTerMm neYeHus

Guo T, Fan Y, Chen M, et al. Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Disease 2019 (COVID-19). JAMA
Cardiol. Published online March 27, 2020. doi:10.1001/jamacardio.2020.1017



COVID-19: Ttepanusa nAll® v captaHamm

* Y nauueHToB, neuuBwinxcsa UAIP n APA, BepodTHO, yBenun4yeHo
kKonunyecTtso All®D2 peuenTopoB B Nerkux, KOTopble crnyxaT ons
cBA3biBaHUSA BUPUOHOB SARS-CoV-2, koTopoe Heobxoanmo Aans
NMPOHUKHOBEHUSA BUPYCa B KNETKY

e 2 MexaHu3mMa mMoryT 3awumTtutb getemn ot COVID-19:

1. nepekpecTHad 3aluTa aHTUTEN OT MHOXECTBEHHbIX MH(PEKLMA BEPXHMX
OblXaTenbHbIX NyTEN

2. MeHbLlee KonuyecTtBo AlD2 peuenTopoB B UX HUXKXHUX OblXaTenbHbIX
nyTaAX AN cBA3biBaHUA OenkoB S beTa-KopoOHaBUPYCOB

Hypothesis: angiotensin-converting enzyme inhibitors and angiotensin receptor blockers may increase the risk of severe COVID-19 James H Diaz, M D ,
MPH&TM, Dr. P H Journal of Travel Medicine, taaa041, https://doi.org/10.1093/jtm/taaa041 Published: 23 March 2020

Yang XH, Deng W, Tong Z, et al. Mice transgenic for human angiotensin-converting enzyme 2 provide a model for SARS coronavirus infection. Comparative Medicine. 2007
Oct;57(5):450-459. PMID: 17974127
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COVID-19: ponb PAAC B natoreHe3e BUPYCHOUN UHeKLUN

1.

2.

NMocTosAHHbIN npnem UATTP\BPA npnBoauT K noBbIiweHUO 3kcnpeccumn AlNP2

Bupyc ncnonbe3yet AlNd2 ana npoHMKHOBEHUS B KINETKN: yBenunyeHmne goctynHoctu Alld2
TeopeTUYEeCKN MOXET criocobcTeoBaTtb MHGeKumn SARS-CoV-2 1 yBernmyeHuo BUpyCHOM

Harpysku,
AlN®2 ypasHoBewmBaeT pyHKkumio AP n nogasnseT BbipadoTky All

CesisbiBaHne 6enka SARS-CoV Spike ¢ AlN®d2 noHmxkaeT akcnpeccuto AMNd2, 4yto
NPMBOAMUT K TSKENOWU OCTPOU AbIXaTeNIbHON He4OCTAaTOYHOCTU 3a CYET
AHIrMOTeH3uH |l - THAYUMPOBAHHON NPOHULIAEMOCTU COCYAOB U TAXErioro oCTporo

noBpexaeHus Jfierknx

NpumeHeHne BPA urpaet 3awmnTHy0 ponb npu SARS-CoV-accounmpoBaHHOM

noBpexgeHnn Nnerknux y MbILLEW

Nat Med. 2005 Aug;11(8):875-9. Epub 2005 Jul 10. A crucial role of angiotensin converting enzyme 2 (ACE2) in SARS coronavirus-induced lung injury.
Kuba K*, Imai Y, Rao S, Gao H et al/



https://www.ncbi.nlm.nih.gov/pubmed/16007097
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kuba%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16007097
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imai%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=16007097
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16007097
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16007097

UccnepoBaHue BnuaHusa UAINP n ctratMHOB Ha TeYeHue
BUPYCHOU NMHEBMOHUM

* 539 nauymeHToB C BUPYCHOU NHEBMOHUEU (puHoBupyc /
aHTepoBupyc (37,5%), rpunn A (33%) n pecnmpaTopHo-

cnHumTmanbHbin Bupyc (10%)

* UAIN®, HasHavyaemMble 00 NocTynsieHus, ObINy cBs3aHbl C
NOBbILEHHbLIM pUcKom cMmepTn unn nHtydauum (OLL 3,02; 95%
an1,30-7,01)

° an/IeM CTaTUHOB A0 NOCTYynNJINeHnA He BITUAJ1 Ha [1okKaaartesiv

CMEPTHOCTN UIn I/IHTy6aLI,I/II/I

Proc (Bayl Univ Med Cent). 2018 Oct 26;31(4):419-423. doi: 10.1080/08998280.2018.1499293. eCollection 2018 Oct. Impact of angiotensin-converting enzyme inhibitors
and statins on viral pneumonia. Henry C!, Zaizafoun M?, Stock E3, Ghamande S?, Arroliga AC*, White HD?.
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UccnepnoBaHue BnuaHua UAIMN®D n ctatMHOB Ha
Te4yeHne BUPYCHOU NHEBMOHUM

* HO (!) bornee HU3kMe nokasaTesiu CMepPTHOCTU N UHTYDBaLUMKN ObINK
npu npoaonmxutenbHomMm npueme UATD (O = 0,25; 95% O 0,09—
0,64) n ctatnHos (OLU = 0,26; 95% [ 0,08-0,81) Ha npoTaxxeHunu

BCero npeﬁbIBaHMﬂ B CTalMOHape

* [lony4yeHbl goNONHUTENbHLIE A0Ka3aTeNbCTBA MNOSIOXKUTENTbHOIO
adohekTa OoT NnpoAormKuTenbHoro ucrnosnb3osaHmna UAIN® u

CTaTUHOB Npu BVIpyCHOl7l NHEBMOHUU

Proc (Bayl Univ Med Cent). 2018 Oct 26;31(4):419-423. doi: 10.1080/08998280.2018.1499293. eCollection 2018 Oct. Impact of angiotensin-converting enzyme inhibitors
and statins on viral pneumonia. Henry C!, Zaizafoun M?, Stock E3, Ghamande S?, Arroliga AC*, White HD?.
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COVID-19: ponb PAAC B natoreHe3e BUPYCHOUN UH(eKLUMN

1. MNMaumnenTbl noxunoro Bo3pacta ¢ Al, CC3, C[l, noCTOAHHO

npuHumarowme UATTP\BPA 4vawe v TaxXenee 3aboneBaroT

COVID-19

2. HO (!) npekpaweHne npuema UAIMND\BPA noBbiwaeT
TAXEeCTb BUPYCHOU MHEKLUUN, a TakKe aectabnnmsnpyer

CC3

Proc (Bayl Univ Med Cent). 2018 Oct 26;31(4):419-423. doi: 10.1080/08998280.2018.1499293. eCollection 2018 Oct. Impact of angiotensin-converting enzyme inhibitors
and statins on viral pneumonia. Henry C!, Zaizafoun M2, Stock E3, Ghamande S?, Arroliga AC?, White HD?.

Published in Cardiology Expert Opinion / Commentary - March 20, 2020 Cardiac Complications of Chloroquine-Based Therapy Written
by Raymond L. Woosley MD, PhD https://www.practiceupdate.com/content/cardiac-complications-of-chloroqguine-based-therapy/98054

Nat Med. 2005 Aug;11(8):875-9. Epub 2005 Jul 10. A crucial role of angiotensin converting enzyme 2 (ACE2) in SARS coronavirus-induced lung injury.
Kuba K*, Imai Y, Rao S, Gao H et al/
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Ha noasax mano nccneaoBaHuUv BIUSAHUSA
nHrmonposaHua PAAC Ha akcnpeccuro Al1P2

1. B\B BBeaeHune MAIN® naumeHtam c MBC He Bnusino Ha
BbIpabOTKy aHrMoTeH3uHa 1-7, 4To CTaBuT NoA BOMpPOC,

okasbiBatoT N1 MATTP npsamblie adodekTbl Ha AllD2

2. Y naumneHTtoB c Al npy MOHOTepanun KanTonpusriomM B
TeuyeHne 6 MecsueB YPOBHU aHrMOTeH3uHa (1-7)

YyBeNTMYUIIUCL, T.€. NoBbilWanacb akTuBHocTb All1d2

Luque M, Martin P, Martell N, Fernandez C, Brosnihan KB, Ferrario CM. Effects of captopril related to increased levels of prostacyclin and angiotensin-
(1-7) in essential hypertension. J Hypertens 1996;14:799-805.

Campbell DJ, Zeitz CJ, Esler MD, Horowitz JD. Evidence against a major role for angiotensin converting enzyme-related carboxypeptidase (ACE2) in angiotensin
peptide metabolism in the human coronary circulation. J Hypertens 2004;22:1971-1976.

SPECIAL REPORT Renin—Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,
M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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Ha nrogsax mano uccneaosaHuu BrISAHUSA
nHrmonposaHua PAAC Ha akcnpeccuro AllP2

* bbina n3ydyeHa aktuBHocTb AlldP2 B nnasme Unm B Mo4ye y

naumneHToB, KoTopble npuHumanm MPAAC:
* [launeHTbl ¢ CH, ®I1, cteHo30M aopThl, UBC

* AKTBHOCTb AlN®2 He Obina Bbile cpeau naunueHToB, KOTopble

npuHumanu nAll® mnu BPA, yem cpeaun Hene4vyeHHbIX NaLUUeHTOB

Epelman S, Shrestha K, Troughton RW, et al. Soluble angiotensin-converting enzyme 2 in human heart failure: relation with myocardial function and clinical
outcomes. J Card Fail 2009;15:565-571.

Walters TE, Kalman JM, Patel SK, Mearns M, Velkoska E, Burrell LM. Angiotensin converting enzyme 2 activity and human atrial fibrillation: increased plasma
angiotensin converting enzyme 2 activity is associated with atrial fibrillation and more advanced left atrial structural remodelling. Europace 2017;19:1280-1287.
Ramchand J, Patel SK, Kearney LG, et al. Plasma ACE2 activity predicts mortality in aortic stenosis and is associated with severe myocardial fibrosis. JACC
Cardiovasc Imaging 2020;13:655-664.

Ramchand J, Patel SK, Srivastava PM, Farouque O, Burrell LM. Elevated plasma angiotensin converting enzyme 2 activity is an independent predictor of major
adverse cardiac events in patients with obstructive coronary artery disease. PLoS One 2018;13(6):€0198144-e0198144.
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M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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Ha nroasax mano uccneaoBaHun BIUAHUSA
nHrmnonposaHusa PAAC Ha akcnpeccuro Al1P2

 [aumenTbl c Al': ypoBHU AMND2 B mo4ve ObInun BbiLe Yy BOSbHbIX

NPMHNUMaBLWNX OJyiMeCapPTaH, YeM cpenn Herie4eHHbIX NMauneHTOoB

* Ho 9Ta cBA3b He Habnwaanack ¢ AP aHananpuriomMm uUnn c
apyrumn BPA ( no3apTaH, KaHOecapTaH, BaricapTaH U

TenmMmcapTaH)

Furuhashi M, Moniwa N, Mita T, et al. Urinary angiotensin-converting enzyme 2 in hypertensive patients may be increased by olmesartan, an angiotensin Il receptor
blocker. Am J Hypertens 2015;28:15-21.
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M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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B3anmogeuncteue mexay SARS-CoV-2
u cuctemoum PAAC

* OTCYTCTBYHOT AaHHbIe, nokasbiBawolme ennsaHmne nAlld, bPA v
apyrux nPAAC Ha cneundudeckyto ang nerkmux akcnpeccuro Ald2

B JKCNepumMeHTalibHbIX MoAdeJiAX Ha XUBOTHbIX U 'y nogeu

« Nlaxxe ecnu NPAAC n3MeHs0T YPOBHM UM akTUBHOCTb AlND2,
OTCYTCTBYHT KIIMHUYECKMEe OaHHble, YTODbI yKasaTb, OyaeTt nu
9T0, B CBOI O4epenb, cnocobcTtBoBaTh Ooree akTUBHOMY

BOBJIe4EHUIO U NPOHNKHOBEeHN0 SARS-CoV-2

SPECIAL REPORT Renin—Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,
M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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B3anmogeucrteme mexay SARS-CoV-2 u
cucremom PAAC

 HayaTb!l KNMMHNYeCKne ncnbiTaHUSA

1. PaHOomMu3snpoBaHHOE KOHTPONMUPYEMOE KIMHUYECKOE UccnegoBaHue C
OTKPbITOW 3TUKETKOW A1 OLLEHKN PEKOMOUHAHTHOIO aHIMOTEH3UH-
npespaulatouiero doepmerTa 2 yenoseka (rhACE2) y B3pocCribIX
naumeHToB ¢ COVID-19

2. PaHpomusnpoBaHHOE KOHTpONMpyemoe nccrnegoBaHue fo3aptaHa ans

nauneHtoB ¢ COVID-19, TpebytoLmx rocnutanmsaymm

3. PaHpgomu3npoBaHHOE KOHTPONMPYeEMOe NUccreaoBaHme nos3apraHa ans

nauneHtoB ¢ COVID-19, He Tpebyrowmnx rocnutanmaaunm

SPECIAL REPORT Renin—Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,
M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760



https://www.nejm.org/medical-articles/special-report

OTtmeHa MPAAC: BO3MOXHbIe PUCKH

* Quinapril Heart Failure: cpegn naumMeHToB C
cumntomatundeckon XCH, ormeHa quinapril npusena K

nporpeccupyrowemMy CHUKEeHUI0 KITMHUYeCKOro cratyca

« TRED-HF: cpean beccumntomMHbiX naymeHToB ¢ CH ¢
BOCCTaHoBIeHHOU ®BmK noaTanHbI OTKa3 oOT
MeaAnKaMmeHTO3HoOU Tepanuu (Bknoyvaa MPAAC) npusen K

beicTpomy peuunguBy OKMI

Pflugfelder PW, Baird MG, Tonkon MJ, DiBianco R, Pitt B. Clinical consequences of angiotensin-converting enzyme inhibitor withdrawal in chronic heart failure: a double-blind,
placebo-controlled study of quinapril. J Am Coll Cardiol 1993;22:1557-1563.

Halliday BP, Wassall R, Lota AS, et al. Withdrawal of pharmacological treatment for heart failure in patients with recovered dilated cardiomyopathy (TRED-HF): an open-label,
pilot, randomised trial. Lancet 2019;393:61-73.

SPECIAL REPORT Renin—Angiotensin—Aldosterone System Inhibitors in Patients with Covid-19 List of authors.Muthiah Vaduganathan, M.D.,

M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D. et al. March 30, 2020 DOI: 10.1056/NEJMsr2005760
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OTtmeHa MPAAC: BO3MOXHbIe PUCKH

* MPAAC - KpaeyronbHbl KameHb Tepanuu nocne UM u

CHUXEeHUs paHHen CMepPTHOCTU

* Y naumeHToB C HECTAbUITbHbIM KITMHUYECKUM CTaTyCOM
noBpexpgeHue Mmmokapaga, cefasaHHoe ¢ Covid-19, MoxeT

npeacTaBnsATh ewe 6onee BbiICOKMe paHHME PUCKU Nocne

otMmeHbl UPAAC

ACE Inhibitor Myocardial Infarction Collaborative Group. Indications for ACE inhibitors in the early treatment of acute myocardial infarction: systematic overview
of individual data from 100,000 patients in randomized trials. Circulation 1998;97:2202-2212.
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KIKOYEBbLIE MOMEHTbBI, CBA3AHHDbIE C
B3SAMMOAENCTBUEM COVID-19 U CUCTEMbI PAAC

o AlD2, pepMeHT, KOTOPbIN U3NOSIOrMYECKN NPOTUBOOAENUCTBYET
aktuBaumnm PAAC, asnaetcs dyHKuMoHanbHbIM peuentopoMm SARS-CoV-2,

BUpyca, OTBETCTBEHHOrO 3a naHgemuto Covid-19

« OTOenbHbIe OOKNMHUYECKME nccregoBaHus nokasanm, 4yto MPAAC moryt
noBblWaTh 3kcnpeccuto Alld2, 4yto BbI3bIBaeT 06€CNOKOEHHOCTb

OTHOCUTENbHO MX 6be3onacHocTM y nauneHTos ¢ Covid-19

« HegoctaToyHO OaHHbIX ANS onpeaenieHnst Toro, Nerko nn 3T HabnogeHus
NepeHoCATCA Ha Noaen, U HA B OOQHOM UCCIeaoBaHNK He OLLeHMBAaroch

BnnaHune nPAAC Ha Covid-19.
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KIKOYEBbLIE MOMEHTbBI, CBA3AHHDbIE C
B3SAMMOAENCTBUEM COVID-19 U CUCTEMbI PAAC

« BeoyTtca KNMHUYECKNE UCMNbITAHUSA Ans NpoBepPKN 6e3onacHOCTU U 3PdEKTUBHOCTH
moaynatopoB PAAC, Bkntoyaa pekoMbuHaHTHbIN YeroBedecknn AlNd2 n nosaprtaH

npu Covid-19

« Pe3kass otmeHa MPAAC y naymMeHTOB C BbICOKMM PUCKOM, BKMtoYasa nauneHtos ¢ CH
nnn UM, MoXXeT NpmMBECTU K KITMHNYECKOW HECTAaBbMNBHOCTN N HEBNAronpUSATHbLIM

nocrieacrBunUAmM And 30pOBbA.

 [10 Tex nop, Noka He NOABATCSA OOMOMHUTENbHbIE AaHHbIE, Mbl AyMaeMm, 4To NPAAC
criegyeT npoaorkaTb Y nauneHToB CO CTaburibHbIM COCTOSIHUEM, KOTOPbLIM rPO3NT

PUCK, NpoBoanTcst obcnegoBaHne nnu anarHoctuposaHo Covid-19
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COVID-19: Bo3aMOXHble mexaHu3smbl yyactua PAAC B
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Table. Recommendations on the Use of Angiotensin-Converting Enzyme Inhibitors (ACEIs) and Angiotensin Receptor Blockers (ARBs) in Patients
With Coronavirus Disease 2019 (COVID-19)

Professional society; source

Date of release

Key statements

HF5A, ACC, and AHA;
https:/fwww._acc.org/
latest-in-cardiology/articles/
2020/03/17/08/59/hfsa-acc-aha-
statement-addresses-concerns-re-
using-raas-antagonists-in-covid-19

ESC Council on Hypertensiomn;
https://www_escardio.org/
Councils/Council-on-
Hypertension-{(CHT )}/ Mews/
position-statement-of-the-esc-
council-on-hypertension-on-
ace-inhibitors-and-ang

ESH;
https://fwww_eshonline.org,/
spotlightsfesh-stabtement-
on-covid-19/

Hypertension Canada;
https://fhypertension.ca
wp-content fuploads/ 202003/
2020-30-15-Hypertension-Canada-
Statement-on-COVID-19-
ACEi-ARE.pdf

The Canadian Cardiovascular
Society and the Canadian Heart
Failure Society;
https:/fwww.ccs.cafimages)/
Images_2020/CC5_CHF5_statement_
regarding_COWVID_EN_pdf

International Society of
Hypertension;
https://fish-world.com/news/a/f
A-statement-from-the-
International-5ociety-of-
Hypertension-on-COVID-19/

BCS and B5H;

https:/fwww.
britishcardiovascularsociety.org/
news /ACEi-or-ARB-and-COVID-19

March 17, 2020

March 13, 2020

March 12, 2020

March 13, 2020

March 15, 2020

March 16, 2020

March 19, 2020

“The HFSA, ACC, and AHA recommend continuation of RAAS antagonists for those patients who are
currently prescribed such agents for indications for which these agents are known to be beneficial, such
as heart failure, hypertension, or ischemic heart disease. In the event patients with cardiovascular disease
are diagnosed with COVID-19, individualized treatment decisions should be made according to each
patient's hemodynamic status and clinical presentation. Therefore, be advised not to add ar remowe any
RAAS-related treatments, beyond actions based on standard clinical practice.”

“The Council on Hypertension strongly recommend that physicians and patients should continue
treatment with their usual anti-hypertensive therapy because there is no clinical or scientific evidence to
suggest that treatment with ACEi or ARBs should be discontinued because of the Covid-19 infection.”

= “In stable patients with COVID-19 infections or at risk for COVID-19 infections, treatment with ACEls
and ARBs should be executed according to the recommendations inm the 2018 ESC/ESH guidelines.”

= "The currently available data on COVID-19 infections do not a support a differential use of RAS blockers
(ACE| or ARBs) in COVID-19 patients.”

= "However, there is no evidence that patients with hypertension or those treated with ARB or ACE
inhibitor antihypertensive therapy are at higher risk of adverse outcomes from COVID-19 infection.”
= "We endorse patients with hypertension to continue with their current blood pressure treatment.”™

“The Canadian Cardiovascular Society and the Canadian Heart Failure Society strongly discourage the
discontinuation of guideline directed medical therapy (GDMT) involving Angiotensin Converting Enzyme
Inhibitors (ACEi), Angiotensin Receptor Blockers (ARB) or Angiotensin Receptor Neprilysin Inhibitors
(ARNi) in hypertensive or heart failure patients as a result of the COVID-19 pandemic.”

“[T]here is no good evidence to change the use of ACE-inhibitors or ARBs for the management of raised
blood pressure in the context of avoiding or treating COVID-19 infection.”

“[T]he BCS and the BSH...share the view of the European Society of Hypertension and the Renal
Association that patients should continue treatment with ACEi and ARE unless specifically advised
to stop by their medical team_”

Abbreviations: ACC, American College of Cardiology: AHA, American Heart Association; BCS, British Cardiovascular Society; BSH, British Society for Heart Failure;
ESC, European Society of Cardiclogy: ESH, European Society of Hypertension; HFSA, Heart Failure Society of America; RAAS, renin angiotensin aldosterone system.




CrnoXxHble BONPOCHLI pearibHOU NPaKTUKMU:

Tepanua MAII® n capTtaHamu

« European Society of Cardiology, American College Cardiology
pekomMeHayT npoaosikeHue npuema MAIN® nauneHTam, KOTOPbLIM
Ha3Ha4deHbl 3TK npenapartsbl no nosogy CH, Al' nnn UBC

* B cutyauuu, korga y naumenta ¢ CC3 anarHoctuposaH COVID-19,
peLIeHne 0 MPOaOIMKEHUN NEYEHNS OOIMKHO HOCUTb CTPOro
MHOUBMAYaribHbIU XapakTep 1 OCHOBLIBATbLCA Ha KITMHUYECKOU
KapTUHE U reMOONHAMUNYECKMX MoKasaTensx

* He pekoMeHayeTCA PYTUHHO [006aBnNATbL UITU OTMEHATb
Ha3HavyeHHble UPAAC

18.03.2020 HFSA/ACC/AHA Statement Addresses Concerns Re: Using RAAS Antagonists in COVID-19 - American College of Cardiology https://www.acc.org/latest-in-
cardiology/articles/2020/03/17/08/59/hfsa-acc-aha-statement-addresses-concerns-re-using-raas-antagonists-in-covid-19

Position Statement of the ESC Council on Hypertension on ACE-Inhibitors and Angiotensin Receptor Blockers 13 Mar 2020 https://www.escardio.org/Councils/Council-on-
Hypertension-(CHT)/News/position-statement-of-the-esc-council-on-hypertension-on-ace-inhibitors-and-ang
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COVID-19: pectabnnusauus
cepAevYHO-COCYAUCTbIX
3aboneBaHU NauneHTa



COVID-19: pectabnnusauua cepae4vyHo-
COCyAMUCTbIX 3aboneBaHMN NayneHTa

* [IpokoarynsaHTHbIe 3(hPeKTbl CACTEMHOro BocrnaneHnsa MoryT

YBENNYUTb BEPOATHOCTb TPOMOO3a CTEHTA, CUCTEMHbLIX TPOMDOO3IMOONNN

« CnegyeT coxpaHUTb NPOBOAUMYIO aHTUTPOMOOTUUCKYIO Tepanuio nopa

CTPOIrmM KOHTpPOJ1IEM C YHETOM PUCKaA BO3MOXHbIX KpOBOTe‘-IeHI/Iﬁ

 Ocoboe BHUMaHue cnenyet yaenutb nauneHtam c CC3, ncxogHo

NMEKLLMM BbICOKUN PUCK TPOMOOTNYECKNX OCFIOXKHEHUN

Xiong TY, Redwood S, Prendergast B, Chen M. Coronaviruses and the cardiovascular system: acute and long-term implications.  European Heart Journal,
ehaa231, https://doi.org/10.1093/eurheartj/ehaa231 Published: 18 March 2020

Iba T, Levy JH. Inflammation and thrombosis: roles of neutrophils, platelets and endothelial cells and their interactions in thrombus formation during
sepsis. J Thromb Haemost 2018 Feb;16(2):231-241. doi: 10.1111/jth.13911. Epub 2017 Dec 21.



https://doi.org/10.1093/eurheartj/ehaa231

COVID-19: koarynonaTtus, ananus 80 868
noaTBepXxAaeHHbIX cnyvaeB, KHP

* [Moutn 20% nauneHToB MMEeNN aHOMaribHyHK Koarynsiuuio

* Y NauyMeHTOB B TAXXENOM COCTOAHUN HapyLeHNa Koarynaumm n umenm
TeHaeHuuto pasBuBaTtbesi B cuHapom OBC

* Yacto obHapyxnBaetca TpomMmbounToneHuns
* [loBbILEH PUCK KaK KpPOBOTEYE€HUWN, TaK U TPOMOO30B

* Y HEKOTOpPbIX NaUNEeHTOB HabnaanMcb netexmarnbHas Cbifb, MENeHa,
remaTypusi

« Bpadam pekomeHayeTcs NpoSABATbL HACTOPOXKEHHOCTbL B OTHOLLEHWNE
Tpombo3a rmybokux BeH u TIAJA

Front Med. 2020 Apr 2. doi: 10.1007/s11684-020-0767-8. [Epub ahead of print] Coronavirus disease 2019 (COVID-19): a clinical update. Zhou M%23, Zhang X4, Qu J%6.7,



https://www.ncbi.nlm.nih.gov/pubmed/32240462/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32240462

COVID-19: koarynonatus, ananus 80 868
noaTBepXxaeHHbIX cny4vyaeB, KHP

* [1py HaNM4YMKM y NaLUNEHTOB CKIMOHHOCTU K
KPOBOTEYEHMUIO NN NPU HEOBXOANUMOCTU
XUPYPrnyecKkoro nevyeHna pekomeHayertca
nepenuBaHne TpoMOOLUTOB UM BBEAEHMNE

CBeXe3aMOpPOXeHHOW nra3smbl

Front Med. 2020 Apr 2. doi: 10.1007/s11684-020-0767-8. [Epub ahead of print] Coronavirus disease 2019 (COVID-19): a clinical update. Zhou M%2:3, Zhang X4, Qu J56.7,



https://www.ncbi.nlm.nih.gov/pubmed/32240462/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32240462

COVID-19: Bo3amoxHasa TIJIA, ananus 80

868 noaTrBepKoeHHbIX cny4yaeB, KHP

« HMI" moryT ObITb Mcnonb3oBaHbl AN npodounaktukn TIAJ1A

* [1pn NosIBNEHUN KITMHUYECKMUX CUMNTOMOB NOAO03PUTENbHbIX B
oTHoweHne TIJIA pekoMeHayeTCca MHULMUPOBATL AMarHOCTU4eCKne
npolenypbl U NPUMEHATb COOTBETCTBYHOLLIME CTPATENNMN NIEYEHUS HA

OCHOBe CcTpaTuumKaunm pucka

« HeobxoamMmMo y4nTbIBaTb PUCK NMOXKHO MOJOXKUTESNbHbIX Pe3ynbTaToB,

OOYCIOBMEHHbIX MOPaKEHNEM NErknx

Front Med. 2020 Apr 2. doi: 10.1007/s11684-020-0767-8. [Epub ahead of print] Coronavirus disease 2019 (COVID-19): a clinical update. Zhou M%2:3, Zhang X4, Qu J56.7,



https://www.ncbi.nlm.nih.gov/pubmed/32240462/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32240462

COVID-19: Bo3amoxHasa TIJIA, ananus 80

868 noaTrBepKoeHHbIX cny4yaeB, KHP
 Ecnn nauymeHTbl HE MOTYT NPOUTK 0OCrNeaoBaHUE N3-3a TAXKECTU
cocTosiHUA N nHpuumposaHHocTn COVID-19, pekomeHayeTcs
NPOBOAUTL aHTUKOATYNSHTHYIO Tepanuio Npu OTCYTCTBUN
NpOTUBOMNOKa3aHnn

« Ecnun coctoaHmne xusHeyrpoxarwulee n npukposatHaa IXOKr ykasblBaeT
Ha BHOBb BO3HUKLLYIO Neperpy3ky ooObemMom npaBoro Xenyaodka unm
NIErOYHYI0 T’MNEPTEH3UIO, TPOMDONUTNYECKAA Tepanusa Unu gpyrue
CnocoObl NieveHuns (3KCTpakopnoparbHas oKcureHauus), MoryT ObiTb
HayaTbl

Front Med. 2020 Apr 2. doi: 10.1007/s11684-020-0767-8. [Epub ahead of print] Coronavirus disease 2019 (COVID-19): a clinical update. Zhou M%2:3, Zhang X4, Qu J56.7,



https://www.ncbi.nlm.nih.gov/pubmed/32240462/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32240462
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32240462

CucrtemMmHble nHdeKLuUn BbI3bIBAOT JNTOKanbHOE
BOCMNarieHue B aTepPOCKNepoOTUYEeCKNX KOPOHAPHbIX
apTtepusax: BrimsasHue octpbix MH(ekuun Ha OKC

* [1pn BbICTPOM HapacTaHMK BOCraneHusa B KOPOHAPHbIX apTepusx
ocTpble MH(eKuUn MOoryT Bbi3BaTb AecTadbunmusauuio u
BO3MOXHbIU pa3pbIiB YA3BUMbIX OnfilleK. YUnTbiBas LEHTPasnbHYO
POIb BOCNareHnsa B atepocknepose, Mbl UCCreoBanu, MOXET N
LLIMPOKUIN CMEKTP CUCTEMHBIX MHPEKLNIN YyCYyryOUTbL MECTHOE

BOCMareHne B KOPOHApPHbLIX apTepusx

* 14 ymepunx naymeHtoB ¢ NBC n taxenon cucteMHOU MHJEKLNEN

n 13 ymepwmnx naumeHtoB ¢ MUBC 6e3 nHdekymn

Tex Heart Inst J. 2007;34(1):11-8. Systemic infections cause exaggerated local inflammation in atherosclerotic coronary arteries: clues to the triggering effect
of acute infections on acute coronary syndromes. Madjid M?*, Vela D, Khalili-Tabrizi H, Casscells SW, Litovsky S.



https://www.ncbi.nlm.nih.gov/pubmed/17420787
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madjid%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17420787
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vela%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17420787
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalili-Tabrizi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17420787
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casscells%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=17420787
https://www.ncbi.nlm.nih.gov/pubmed/?term=Litovsky%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17420787
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Tex Heart Inst J. 2007;34(1):11-8. Systemic infections cause exaggerated local inflammation in atherosclerotic coronary arteries: clues to the triggering effect
of acute infections on acute coronary syndromes. Madjid M?*, Vela D, Khalili-Tabrizi H, Casscells SW, Litovsky S.
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Pa3nuyHblie MexaHUu3Mbl, C MOMOLLbIO KOTOPbIX OCTPbIe
MHdEeKLUMU MOryT BNUATb HA aTepocCKIiepoTuyeckue oOnsLKm

Cocyaucras nHpunbstpaums [ToBbilWeHMe NpoBOCNAaNMUTENbHbIX U
BoCnasrimTernibHbIMU KreTkaMu I'IpOTpOM6OTI/IL-IeCKI/IX LUTOKMHOB

CHMXeHune NnpoTnBOBOCMHAIINTESNIbHbIX

JKcnpeccus BocnanuTenbHbIX

~

LUMTOKMHOB B COCYyAUCTOU CTEHKE

[NoBbILLEHME MaTpPUKCHbIX
MeTariornpoTtenHas

csoucts JIMNBIT

[loBbILLEHWE 3HOOMEHHbIX
KaTtexonamMmnHoOB

BrnusHune octpon nHdekumm Ha
AHpoTenuanbHas P o0 : Taxvikapans
D,MCbeHKU,Mﬂ BOCMnalieHne cocyanctoun

CTEHKUN U M -
MpokoarynsiHTHble CUXONOrn4yeckun gucTpecc

aTepocCKnepoTnyeckme bnsaLwKkm

adopeKThI

[MpsiMOe NPOHUKHOBEHWE UHMPEKLNN B
COCYOUCTYH CTEHKY

AHTUreHHagqa rnepekpecTHas

PEeakKTUBHOCTb ;
Tex Heart Inst J. 2007;34(TFIT 0" Syote e aoeeEraguerated local inflammation in atherosclerotic coronary arteries: clues to the triggering effect

of acute infections on acute coronary syndromes. Madjid M?*, Vela D, Khalili-Tabrizi H, Casscells SW, Litovsky S.

BbizBaHHaa nwemusa

[loBbILLEHWE BA3KOCTU Na3Mbl

['Mnokcemusa

[ervapatauns [MnoTeH3unsa
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CTaTUHbI N OCTPbLIN MHPEKLUUNOHHLIN
npouecc

CTaTuHbl MOryT ocrnabnaTb onacHoe BO34encTBMe OCTPbIX MHAEKL NN Ha

aTepocKnepoTnyeckmne bnsiKu

TskecTb cencuca MOXET ObITb YMEHbLUEHA HA3HAYEHMEM CTaTUHOB 0 Havana oCTpou
bakTepranbHOU MHGEKLNK

B akcnepumeHTe cMmBacTatuH obrierdan CMMNTOMbI CEMNcMca Ha MbILLUMHOM MOOENN U
ynydwlan BbPKMBAEMOCTb MbIlLEN C CENCUCOM

MexaHn3Mm, nocpegcTBOM KOTOPOro CMMBACTaTUH MOAYIIMPYET CEMNcuc, MOXET ObiTb
ornocpeaoBaH MHIMOMPoOBaHNEM CUCTEMHOTO BOCMaNUTENbHOIO OTBeTa U OKUCIUTENBHOIO
cTpecca.

J Int Med Res. 2019 Aug;47(8):3850-3859. doi: 10.1177/0300060519858508. Epub 2019 Jul 16. Prophylactic simvastatin treatment modulates the
immune response and increases survival of mice following induction of lethal sepsis. Qin L1, Xie X2, Fang P8, Lin JL.

Circulation. 2004 Aug 17;110(7):880-5. Epub 2004 Aug 2. Prior statin therapy is associated with a decreased rate of severe sepsis. Almog Y?, Shefer A, Novack V,

Tex Heart Inst J. 2007;34(1):11-8. Systemic infections cause exaggerated local inflammation in atherosclerotic coronary arteries: clues to the triggering effect
of acute infections on acute coronary syndromes. Madjid M?*, Vela D, Khalili-Tabrizi H, Casscells SW, Litovsky S.
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COVID-19: pekomeHpauumn Peking Union Medical
College Hospital no BeaeHunto nauneHtoB ¢ OKC

* BONbLUMHCTBO MEANLIMHCKUX LLEHTPOB He MMekoT npodeccnoHasrnbHO
3alMLEeHHbIX NabopaTopumn KateTepusauum cepgua v

KapaMonorn4ecknx oTaeneHnn Ans pecnmpaTopHbIX MHAEKLNOHHBIX

3aboneBaHnn

 MegMunHCKUM NnepcoHan 13 oTaerieHN Kapanuonorun, HeoTroOXXHON
Tepanuu n naboparopumn Katetepusauumm cepgua OOIMKEH ObITb 00y4eH
paHHemy pacno3HaBaHuro COVID-19 n mepam ae3nHdekumnmn angd

NMOMELLIEHUI N MeagnLUuHcKoro obopygoBaHmns

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zzhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020



https://doi.org/10.1093/eurheartj/ehaa258

COVID-19: pekomeHpauumn Peking Union Medical
College Hospital no BeaeHunto nauymneHtoB ¢ OKC

« Ins naumeHToB ¢ UMnST ¢ nogo3peHuem Ha COVID-19

(nnxopapgka, pecnmpaTopHbIE CUMMTOMbI U / NNu

anugemMuorsiorndeckasa cesasb ¢ apyrumm crnydasamm COVID-19)

« [1na noateepxaeHna COVID-19 cneayet BbINONHUTL M1aHOBOE
nccnenosaHue kposu, CPb, ma3ok 13 rnotku / obpasel, MoKpoThl /
obpaseL, KpoBU A1 BbIABNEHUA HOBOW HYKNENHOBOW KNCIOTbI

KopoHasupyca n KT rpygHoun KNneTku

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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COVID-19: pekomeHpauumn Peking Union Medical
College Hospital no BeaeHunto nauymneHtoB ¢ OKC

« CyLlecTBYET KOH(PNUKT Mexay BpeMmeHem, Heobxoaumbim ansa MNLUP
OVWarHoCTUKU U paHHen penepdy3um npm OUM, nosTomy pekoMmeHayeTcs
Ha4yaTb 9KCTPEHHbLIN B\B Tpombonuiuc ang nauneHtoB ¢ UMnST, ecnn

COVID-19 He MOXeT BbITb UCKNIOYEH B TEYEHME KOPOTKOro BPEMEHM

* [lo nokasaHusm u NMPOTUBOINOKa3aHUAM Crieayet O6paTI/ITbCFI K

Kapauonoram, a penepdy3vnoHHas Tepanua MMoKapaa A0MKHa ObIThb

HayaTta B Te4yeHue 30 MUHYT

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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COVID-19: pekomeHpauumn Peking Union Medical
College Hospital no BeaeHunto nauuneHToB ¢ OKC

« Ona naumeHToB ¢ UMnST c noarBepxaeHHbIM COVID-19 cnenyet
HEMEONEHHO HavyaTb CTPOryH U3OSNALUIO U OLEHUTb NPOTUBOMNOKa3aHUA K

Tpombonuaucy

 [laumeHTOB C NMPOTUBONOKAa3aHUNAMM CliegyeT He3aMeasimTesibHO

nepeBecTn B I/IHCbeKLI,I/IOHHOG MEeONLNHCKOE yYpexaeHne ans narnbHeWLIero
fiedeHund

* [MaumeHTam 6e3 NnpoTMBONOKa3aHUW K TPOMOOSIM3KUCY CreayeT cHavana
npoBecT B\B TpomMOonusuc, a 3atem nepeBecTy B MHDEKLUMOHHOE
MeOULMHCKOE YYpeXaeHue Ans AanbHENLLEero neYyeHns

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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COVID-19: pekomeHpauumn Peking Union
Medical College Hospital no BegeHuto
nauyueHToB ¢ OKC

 Ecnn COVID-19 6bin AnarHoCcTMpoBaH nocrie_Tpomodonusuca,

NauMeHTOB crneayeT nepeBecTu B UH(PEKLUMOHHOEe yUYpexaeHne ans

nanbHEWLWero nevyeHnd

« Ecnn COVID-19 n gpyrne nHdekymoHHble 3aboneBaHns Obinu
NCKMNOYEHbI Nocrie TpoMmbonuanca, NnauneHTbl JOSKHbI ObITb

nepesegeHsl B OPUT

* UKB unun nHteHcneHoe megkamMeHTO3HOE nevyeHne MoryT

paccMmaTtpuBaTbCa B 3aBMCUMOCTM OT cocToaHUA KA nauueHTa

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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COVID-19: pekomeHgauum Peking Union Medical
College Hospital no BegeHutro naumeHtToB ¢ OKC

* Ocobble obcTosiTtenbcTBa: ecrin COVID-19 moxeT ObITb NCKNKOYEH rPynnon
9KCrnepToB B TeveHne <1 4 unm sepoAaTHocTb Hannina COVID-19 knnHun4yecku

Mana, kapguorioram cnegyet OUeHUTL cnegyoLme 2 CXeMbl:
1. [lpoectun akcTpeHHoe KB cpasy nocne mncknioyeHmna gnarHosda COVID-19.

2. [Mpuctynntb K TPOMOONU3NCY HA MECTE, MPUHSATL PEeLLEeHME O NeYeHnmn nocne

BCECTOPOHHEIO paCcCMOTpeEHNA COOTHOLLEHUA MOJ1Ib3bl N PUCKA

* [Mocne Tpombonmnanca npoeepsTe penepdysunto KA n HemeaneHHo BbinonHutTe KT

rPY4HOWU KNETKU

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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STEMI: ST-segment Elevated Myocardial Infarction. ER: Emergency Room. CCU: Coronary Care Unit.

COVID-19: Coronavirus Disease 2019, a respiratory tract infection caused by coronavirus SARS-CoV2.
Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19 outbreak Zhi-Cheng Jing, Hua-Dong

Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical College Hospital Author Notes European Heart Journal,
ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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COVID-19: pekomeHaauumn Peking Union
Medical College Hospital no BegeHuto
naumeHToB ¢ OKC

* OMM 6e3 noabema cermeHTa ST

« CTpaTterum nevyeHns OormKkHbl ObITb onpeaeneHbl Ha OCHOBE

cTpatudmkaumm pmucka saboneBaHumn KOpoHapHOW apTepumn
* Heobxogmmo oueHnTb Hanndne COVID-19 kak MOXHO ckopee

° CTpaTeFMFI nedvyeHnd AojrkKHa OCHOBbLIBATbLCA HA CTpaTI/ICbI/IKaLI,I/II/I

pucka GRACE B oxunoaHuun peaynsraTtos [NLIP

Recommendations from the Peking Union Medical College Hospital for the management of acute myocardial infarction during the COVID-19
outbreak Zhi-Cheng Jing, Hua-Dong Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang Zhang on behalf of the COVID-19 & AMI committee of Peking Union Medical
College Hospital Author Notes European Heart Journal, ehaa258, https://doi.org/10.1093/eurheartj/ehaa258 Published: 31 March 2020
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Bo3amoxHbin UMONST vnu HC

CtpaTtudukaums pmucka no
TIMI n GRACE
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COVID-19: Coronavirus Disease 2019, a respiratory tract infection caused by coronavirus SARS—-CoV2.
CCU: Coronary Care Unit. NSTEMI: Non—ST segment Elevated Myocardial Infarction. UA: Unstable Angina.

Peking Union
Medical College
Hospital: BepgeHue
nauueHToB C
noao3peHueM Ha
UMO6nST c
noTeHUUanbHbIM
pPUCKOM nHdpeKkunu
COVID-19

Recommendations from the Peking Union
Medical College Hospital for the management of
acute myocardial infarction during the COVID-
19 outbreak Zhi-Cheng Jing, Hua-Dong

Zhu, Xiao-Wei Yan, Wen-Zhao Chai, Shuyang
Zhang on behalf of the COVID-19 & AMI committee
of Peking Union Medical College Hospital Author
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COVID - 19: xpoHu4yeckoe

noBpexaneHune cepae4vyHo-
COCyaANCTON CUCTEMDI



OcTpoe cepaeyHO-cocyamcToe 3aborneBaHue
nocrne BHeE60NbHUYHOW MHEBMOHUN

* C 1984 no 2019 rog nposegeHo 39 KA, 92 188 nauneHTOB,

* CeppeyHble ocriokHeHus BO3HUKNn y 13,9% (95% 1N 9,6-18,9)
* OKC - 4,5% (95% [OWN 2,9-6,5)

*CH- 9,2% (95% N 6,7-12,2)

« HPC - 7,2% (95% W 5,6-9,0)

« CC coObITuA, npoucxoasiiume nocrie BHe6orbHNYHOU
NHEBMOHMN, HE3aBNCUMO YBEJIMYMBAIOT PUCK KPAaTKOCPOUYHOMU
cmepTHocm (OLI.I 1 39—5 49)

1,34



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7073946/
https://dx.doi.org/10.3390%2Fjcm9020414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tralh%26%23x000e3%3Bo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32028660
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000f3%3Bvoa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32028660

OcCTpbI KOPOHAPHbLIN CUHAPOM U
BHEOONbHMYHAA NHEBMOHUA

« Cpeaun naumeHToB, rOCNUTanNM3nNpPOBaHHbIX NO NOBOAY NHEBMOKOKKOBOM MHEBMOHUN,
yactota UM coctaBnsieTr ot 7 0o 8%

* 3 pasnnyHbIX MeXaHM3Ma, Bbli3BaHHbIE MHEBMOHMEN, MoryT cnocobecTeoBaTe OKC:

1. paspblB Unn TpeLwmHa dnaLwkn, npuesoasime K obpasoBaHMio TPOMOOB 1 MOBbLILLEHUIO
TPONoHuHa, 4to cootBetcTeyeT MIM 1 Tuna

2. WM 2-ro Tuna ns-3a gucbanaHca mexay gocrtaBkon u notpebrneHnem O2, a Takke C
NLEMNUYECKMMN CUMNTOMaMM, OCOBEHHO NPU HaNMYUmM OUKCMPOBaAHHbLIX CTEHO30B

3. «[lloBpexaeHne mruokapaar, Korga yreyka TpornoHMHa obHapyxeHa 6e3 npn3HakoB
nemmm

Musher D.M., Abers M.S., Corrales-Medina V.F. Acute Infection and Myocardial Infarction. N. Eng. J. Med. 2019;380:171-176. doi: 10.1056/NEJMral1808137.

J Clin Med. 2020 Feb; 9(2): 414. Published online 2020 Feb 3. doi: 10.3390/jcm9020414 Cardlovascular Events after 1Co4mmun|ty Acquired Pneumonia: A Global
Perspective with Systematic Review and Meta-Analysis of Observational Studies Antonio Tralhdo"? and Pedro Pévoa
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https://dx.doi.org/10.3390%2Fjcm9020414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tralh%26%23x000e3%3Bo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32028660
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000f3%3Bvoa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32028660

OcTpoe cepaeyHO-cocyamcToe 3aborneBaHue

nocne BHeOONbHNYHOU MHEBMOHUN
 Bckope nocrne Havyana 3apaxeHus gocTturaeTcs nriarto MakCcumarbHOro

pucka CC cobbITUM, KOTOPOE CoXpaHAeTCcA B TedeHne cneayrowmx 30
OHeW

 Bnocneaocteun PUCK NOCTEMNEHHO YMEHbLLUAETCA, HTO CO34aeT

OOSITOCPOYHbLIV NMOBbIWEHHbIN PUCK, BbIXOAALWMU Aarneko 3a npegenbl
octpou dasbl

* PeTpocnekTnBHbIN aHann3 2 HabntogaTtenbHbix KA nauneHToB 6€3
nseecTtHblx CC3 nokasan yaBoeHue CC cobObiTun B TedeHume 10-
rieTHero nepuvoaga no cpaBHeHUKO C KOHTPoONemM

Corrales-Medina V.F., Alvarez K.N., Weissfeld L.A., Angus D.C., Chirinos J.A., Chang C.H., Newman A., Loehr L., Folsom A.R., Elkind M.S., et al. Association Between
Hospitalization for Pneumonia and Subsequent Risk of Cardiovascular Disease. JAMA. 2015;313:264-274. doi: 10.1001/jama.2014.18229.

Musher D.M., Abers M.S., Corrales-Medina V.F. Acute Infection and Myocardial Infarction. N. Eng. J. Med. 2019;380:171-176. doi: 10.1056/NEJMral1808137.
J Clin Med. 2020 Feb; 9(2): 414. Published online 2020 Feb 3. doi: 10.3390/jcm9020414 Cardlovascular Events after Community-Acquired Pneumonia: A Global
Perspective with Systematic Review and Meta-Analysis of Observational Studies Antonio Tralhdo"? and Pedro Pévoa™>*’
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Tralh%26%23x000e3%3Bo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32028660
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000f3%3Bvoa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32028660

BakunHauusa npoTuB rpunna v
cepAevYHoO-CoCcyaAUCTbIN PUCK

* B meTaaHannae 5 PKW BakumnHauua npoTmB rpunna bbina
cBsizaHa ¢ 36% -HbIM cHMXXeHnem OP BO3HMKHOBEHMUS
cepbe3HbIX N0bo4YHbIX CC cobbiTUM B TeyeHne 12 mec 6e3

BITMAHUA Ha CMEPTHOCTb

[TaumeHTbl c HepgaBHO nepeHeceHHbIM OKC nony4vanu

HanborsbLUyo Nonb3y (cHuxeHne OP Ha 55%)

Udell J.A., Zawi R., Bhatt D.L., Keshtkar-jahromi M., Gaughran F., Phrommintikul A., Ciszewski A. Association Between Influenza Vaccination and Cardiovascular Outcomes
in High-Risk Patients a Meta-analysis. JAMA. 2013;310:1711-1720. doi: 10.1001/jama.2013.279206.

J Clin Med. 2020 Feb; 9(2): 414. Published online 2020 Feb 3. doi: 10.3390/jcm9020414 Cardlovascular Events after 1Communlty Acquired Pneumonia: A Global
Perspective with Systematic Review and Meta-Analysis of Observational Studies Anténio Tralhdo"? and Pedro Pévoa
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COVID — 19: xpoHn4yeckoe noBpexaeHue
cepAaevYHO-COCyAUCTOUN CUCTEMDbI

« 12-neTHee HabnogeHme 25 nauneHToB, KOTopble nsrednnmcb ot SARS-
CoV: 68% nmenu NN, 44% - CC3 n 60% - HapyweHns metabonmama

NMIOKO3bI

 JIunngHbIn 0OMeH Dbl HeperyrnupyemMbiM Yy NaumMeHTOB C MHMPEKUMEN
SARS-CoV B aHaMHe3e Nno cpaBHEHUIO C NauMeHTaMu, Y KOTOPbIX B

aHamHe3se He ObINo MHMeKUMN

* MexaHu3MblI, ¢ NOMOLL b KOTOPbIX SARS-CoV npuBoanT K HapyLLUEHUAM

MeTabonnama nmmMnmnaoB 1 MMLOKO3bl, 40 CUX MNMOP He onpeaerieHbl

Wu, Q. et al. Altered lipid metabolism in recovered SARS patients twelve years after infection. Sci. Rep. 7, 9110 (2017).
Zheng, Y., Ma, Y., Zhang, J. et al. COVID-19 and the cardiovascular system. Nat Rev Cardiol (2020). https://doi.org/10.1038/s41569-020-0360-5 05 March 2020
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COVID — 19: xpoHn4yeckoe noBpexaeHue
cepAaevYHO-COCyAUCTOUN CUCTEMDbI

* YuntbiBagq, 4to SARS-C0V-2 nmeeT CTpyKTypy, cxoaHyr ¢ SARS-CoV, atoT
HOBbIV BUPYC MOXET TaKXe Bbl3BaTb XPOHUYECKOe NoBpexXaeHne cepaedHo-
COCyOuUCTOU CUCTEMDI

« Cnenyert yoenaTb BHUMaHMWE 3aliuTe cepaevyHo-cocyancTon CUCTeMbl BO
Bpemsa u nocne nedyeHusa COVID-19

* [fpumeHeHne npenapatoB AN NEePBUYHOU U BTOPUYHOU NPODOUITAKTUKMN
CC3 (acnupwuH, ctatuHbl, Bb n MAT®) 66110 NpeanoXeHo UCMosb30BaTh B
Ka4yeCTBE CaMOCTOATESNIbHOU N 00A3aTeNbHON TepaneBTUYEeCKOU

cTparermu

Wu, Q. et al. Altered lipid metabolism in recovered SARS patients twelve years after infection. Sci. Rep. 7, 9110 (2017).
Zheng, Y., Ma, Y., Zhang, J. et al. COVID-19 and the cardiovascular system. Nat Rev Cardiol (2020). https://doi.org/10.1038/s41569-020-0360-5 05 March 2020
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COVID — 19: xpoHun4yeckoe noBpexaeHue
cepAaevYHO-CoOCyaAUCTON CUCTEMbI - CTaTUHDI

* OKa3bIiBalOT MHOXeCTBeHHble UMMYyHOMoAaynupyrowme 3 deKkTbl:

1. MogagynmpoBaHue akTuBauum UMMYHHbIX 9JEKTOPHbLIX KNETOK

nocpeancTtBomM UHrmbmposaHmna ROS

2. [NpoTtuBogencteue Bernky rpynnbl 1 ¢ BbICOKOM MOABUXHOCTLHO
(HMGB1) ona nHrnbunposaHmns akcnpeccum npoBocnanuTenbHbIX

LNTOKNHOB

3. [lopaBneHne CCR2 akcnpeccun reHoB

Fedson DS. Treating influenza with statins and other immunomodulatory agents. Antiviral Res 2013; 99: 417-435
Zheng, Y., Ma, Y., Zhang, J. et al. COVID-19 and the cardiovascular system. Nat Rev Cardiol (2020). https://doi.org/10.1038/s41569-020-0360-5 05 March 2020
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COVID — 19: xpoHun4yeckoe noBpexaeHue
cepAaevYHO-CoOCyaAUCTON CUCTEMbI - CTaTUHDI

* Ha MbILUMHBIX MOAensax, MHPULUMPOBaAHHbLIX BUPYCOM
rounna H1N1, H3N2 nnn H5N1, koMOunHauuna ctatuHoB
N KoheunHa cHuXana BblpaXXeHHOCTb MOBpeEXOeHNs
nerkux, Hrmbuposana pennukauuio Bupyca u, no-
BUOANMOMY, UMena TaKy Xe 3pPeKTUBHOCTb, YTO U

oceribTaMUBUP U pudaBupuH

Liu Z, Guo Z, Wang G, Zhang D, He H, Li G et al. Evaluation of the efficacy and safety of a statin/caffeine combination against H5N1, H3N2 and H1N1 virus infection in
BALB/c mice. Eur J Pharm Sci 2009; 38: 215-223

Zheng, Y., Ma, Y., Zhang, J. et al. COVID-19 and the cardiovascular system. Nat Rev Cardiol (2020). https://doi.org/10.1038/s41569-020-0360-5 05 March 2020
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COVID — 19: xpoHun4yeckoe noBpexaeHue
cepAaevYHO-CoOCyaAUCTON CUCTEMbI - CTaTUHDI

 [launeHTam cneayeT npogomkaTb NPUeM CTaTUHOB, eCN OHW Obinu

YK€ Ha3Ha4eHbl

* I'Ip|/| OTCYTCTBUA I'IpOTI/IBOI'IOKa3aHVII7I, d TaKXe OJ14 TEX, Y KOlro eCTb
NOoKa3aHUA And rpmnemMa ctratTmHoB, peKoMeHa0BaHO HA3HAYUTb

aTopBactatuH 40 Mr unu posyBactaTtuH 20 mr

« Ecnu ecTb onaceHnsa no NoBoAy MeXNeKkapCTBEHHOrO B3aMMOAENCTBUS C
NPOTMBOBUPYCHbIMM NpenapaTtaMmm MOXXHO PaCCMOTPETb NUTaBaCTaTUH 2

Mr (Mnu npaeactatuH 80 mMr, ecnu nMTaBacTaTUH OTCYTCTBYET)

Massachusetts General Hospital COVID-19 Treatment Guidance. Version 1.0 3/17/2020
Zheng, Y., Ma, Y., Zhang, J. et al. COVID-19 and the cardiovascular system. Nat Rev Cardiol (2020). https://doi.org/10.1038/s41569-020-0360-5 05 March 2020
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COVID — 19: xpoHun4yeckoe noBpexaeHue
cepae4YHO-COCyaAUCTOUN CUCTEMDbI

° Tepanm:l dHTArOHUCTaMM KalnbLUuus

* B nutepartype OTCYTCTBYIOT AOKa3aTeNnbCcTBa TOro, YTO aHTUrMNEPTEH3UBHbIE
BKK yBenuuneatoT akcnpeccuto nnm aktmuBHoctb AlNdP2, noaToMy OHU MOTyT

ObITb NOAXOASALLMM anbTePHATUBHbLIM JIEYEHNEM Y 3TUX MaLMEHTOB
* beta-agpeHobnokaTopbl

* [1pn OTCYTCTBMM TMNOKCUN U BPOHXMAaNbHOIO cnasma pekoMeHayTCs

cenekTuBHble briokaTtopsbl 31 - agpeHopeuenTopoB nog KoHTporiem OB/

« Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes mellitus at increased risk for COVID-19 infection? Published: March 11, 2020 DOI:https://doi.org/10.1016/S2213-2600(20)30116-8]
* Yundai Chen. Chinese Journal of Interventional Cardiology; 2020; 28(2):107-109
* Yundai Chen. Clinical status of COVID-19 Combined with CVD. COVID-19 and Cardiovascular Disease Management Webinars: Epidemiology, CVD Treatment & Management. https://www.acc.org/latest-in-

cardiology/features/accs-coronavirus-disease-2019-covid-19-hub#sort=%40fcommonsortdate90022%20descending



https://doi.org/10.1016/S2213-2600(20)30116-8
https://www.acc.org/latest-in-cardiology/features/accs-coronavirus-disease-2019-covid-19-hub#sort=%40fcommonsortdate90022%20descending

COVID - 19:
KapAUOTOKCUYHOCTb
NPOTUBOBUPYCHbIX
npenapaTtoB



COVID - 19: KapAUNOTOKCUYHOCTb
NPOTUBOBUPYCHLIX NpenapaToB:
rionnHaBup + pUTOHaABUP

* [IpyemM ¢ OCTOPOXKHOCTbLIO

* bonbHbIE C OpraHUn4YecKUMMu 3adboneBaHNAMU ceppua,
DbonbHbIE C paccTpoUCcTBaMM NpoBoOAsSLLEN CUCTEMbI cepaLa
B aHaMHe3e Unn 6oribHble, NPUHMMatoLLMe npenaparhl,

yanuHsawuwme nHtepsan PR (Bepanamun)

NHcTpykuma Kk npenaparty  https://www.rlsnet.ru/tn index id 23227.htm



https://www.rlsnet.ru/tn_index_id_23227.htm

COVID - 19: KapAUNOTOKCUYHOCTb
NPOTUBOBUPYCHbLIX NpenapaToB: NIONUHaABUP +
pUTOHaABUP

* MobouHbIe A deKTbl
* YacTto: N'unep-TIr-gemuna v runep-XC-Hemus

 YacTto: Al

* Hevacto: arepocknepos, OMM, ABb, HegocTaToO4HOCTb

TPEXCTBOPYATOro KranaHa, Tpom003 rnybokmx BeH

 PuToHaBuUp - MOWHbIN UHIIMOouTop CYP3A

NHcTpykuma Kk npenaparty  https://www.rlsnet.ru/tn index id 23227.htm



https://www.rlsnet.ru/tn_index_id_23227.htm

JlnBepnynbckas rpynmna no rieKapcTBeHHOMY
B3aMMOOEeNCTBUIO: NIONUHABUP \ pUTOHABUP

MerabomuaM  flonmHaBup B OCHOBHOM METaGONMMU3NPyeTca Yepes CUCTEMY

neYyeHoYHbIX unuToxpomoB P450, NnoYTU UCKMHOYNTENBHO

yepe3 CYP3A.

[Tocrie MHOrokpaTtHoro npyuema meHee yem 3% BbIBOOATCH
C MOYeMn.

PutoHaBunp — cunbHogencteyrowmm CYP3A MHrMomntop v
Npuv COBMECTHOM MPUeEME C FTONMMHOBUPOM CrOCODCTBYET

NOBbILLEHWNIO KOHLIEHTPauun nocrnegHero

https://www.covid19-druginteractions.orqg/



https://www.covid19-druginteractions.org/

JlnBepnynbckas rpynmna no rieKapcTBeHHOMY
B3aMMOOEeNCTBUIO: NIONUHABUP \ pUTOHABUP

[NoTeHuymanbHoe
nekapcTBeHHoe
B3anMoaencTeme

Tn P — nHrnounTtopbl CYP3A in vitro, a Takkke O0ernkoB TpaHCNopTepoB
rekapcTB Takux Kak P-gp, BCRP, OATP1BL1. J1\ P moryTt nosblWwaTb
KOHLUEHTpauMn npenaparoB, kKotopble metabonumanpytotca CYP3A 1
TPaHCMNOPTUPYIOTCS 3TUMMN DenKamn nepeHocHmkamm. ATo MOXKET YCUSTUTb UMK
NMPONIOHIrMpoBaThb TepaneBTUYeCcKne ahheKkTbl U HeXenaTtenbHble ABNEHUS

« JI\ P in vivo nHgyumpoBanu cBo CO6CTBEHHbLIN METADONMN3M U NOBbILLANM
brnoTpaHcdopmaLmio HECKOMBbKUX rnpenapaToB, MeETaboNMn3npyroLLmMXcs
ymtoxpomamm CYP2C9 un CYP2C19 n yepes NnpoLecC rirKypoOHNpPoOBaHUA. 3TO
NPMBOAUT K CHUXXEHUIO KOHLUeHTpauuKu npenapartos B Nnia3mMme U yMeHbLUEeHUKo

TepaneBTUYeCKUX acpcpekTon

https://www.covid19-druginteractions.orqg/



https://www.covid19-druginteractions.org/

JIluBepnynbckKaga rpynna no fiekapcTtBeHHOMY
B3auMoA4eUCTBUIO: NTIoNMHaABUP \ puToHaBUp

BnnaHue Ha
ceppento- 1\ P MOryT BbI3blBaTb HEOOMbLLIOE acumnTomMaTuyeckoe

COCYOMUCTYIO

cucTemy yannHeHue nHtepBana PR Ha OKI y HEKOTOPbLIX 300POBbIX
B3pOCsbIX NauneHToB. EcTb peakne coobuieHmnst o ABb 2 n 3
cteneHun y nauneHToB ¢ CC3 unun npu y>xe MMerLmxca
HapyLleHnax AB npoBogMMoOCTN UMK Y NaLUeHTOB,
nony4yarwwumnx npenapatbl, yognmHawowmne PR (Bepanamun,
ataszaHasup). J1\ P gomkHbl MCrnonb3oBaTbCo C

OCTOPOXHOCTBbK Y TAKMX NMaluUEeHTOB.

https://www.covid19-druginteractions.orqg/



https://www.covid19-druginteractions.org/

COVID - 19: KapANOTOKCUYHOCTb
NPOTUBOBUPYCHLIX NpenapaToB:
XJIOPOXUH U rTMOPOKCUXITOPOXUH

« XnopoxuH paspaboTtaH Kak cpeactso ot manspun B 1934 roay

N BXOOUT B CMUCOK Ba)KHENLLMX JIeKapCTBEHHbIX cpeacTts BO3

* TNOPOKCUXITOPOXUH (TakKe BXOAUT B 3TOT NepedeHb) — OAunH
3 NPOU3BOAHbLIX XINIOPOXMNHA, obnaaatoLlas MeHee TshKenbiMn

noBo4YHbIMN addekTamu



COVID - 19: KapAUOTOKCUYHOCTDb

NPOTUBOBUPYCHLIX NpenapaToB:

rmapoKkcuxnopoxuH (fNnakBeHunn)
 [IpoTBONOKa3aHuA

« ConyTcTBYlOLWaa Tepanuda uutanonpamom, acuutanonpamom,
MO POKCU3NHOM, JOMNEPUOOHOM B CBA3U C NOBbILWEHHbLIM PUCKOM
pa3BUTUSA XKenyaovyKkoBOU apuTMum, Bknrodasa XT «nnpyaTt»

* C OCTOPOXHOCTLIO

* [1pn HapyweHun nposoanmocTtn cepaua BHINT n ABB n npu
runepTpocdunmn obounx enyaodkos

 [lpn KapguomuonaTumn

MHcTpykuma k npenapaty https://www.sanofi.ru/-/media/Project/One-Sanofi-Web/Websites/Europe/Sanofi-RU/Home/healthcare-solutions/immunology/Plaquenil-hydroxychloroguine-

annroved-QSPC-l -2010-10-14 ndf?la=rii


https://www.sanofi.ru/-/media/Project/One-Sanofi-Web/Websites/Europe/Sanofi-RU/Home/healthcare-solutions/immunology/Plaquenil-hydroxychloroquine-approved-SPC-L-2019-10-14.pdf?la=ru

COVID - 19: KapAUOTOKCUYHOCTDb
NPOTUBOBUPYCHLIX NpenapaToB:
rMAPOKCUXITOPOXUH

* C OCTOPOXHOCTLIO
 Mpu BpOXAEHHOM UNK NpnobpeTeHHOM yarnimHeHun QT

* [pn ©P yonuHeHunsa QT B aHamMmHe3e: 3aboneBaHuns cepgua (CH, UM),
npoaputmmnyeckmne coctoaHmsa (HCC < 50 B muHyTy), 2KA, runo-K-emunsa v
rmno-Mg-emua, ogHoBpeMeHHbIN npuem J1C, yanuHaowmx QT

* 113-3a pucka pasBuUTUsi rTMNOTNIUKEMUN NMTPUMEHSATb C OCTOPOXXHOCTBIO Y
naumeHToB ¢ C[l kKak NpUHMMaIOLLUX, TakK U HE NPUHUMALOLLMX
rMNornuKeMmnyeckme npenapartbl

MHcTpykuma k npenapaty https://www.sanofi.ru/-/media/Project/One-Sanofi-Web/Websites/Europe/Sanofi-RU/Home/healthcare-solutions/immunology/Plaquenil-hydroxychloroguine-

annroved-QSPC-l -2010-10-14 ndf?la=rii


https://www.sanofi.ru/-/media/Project/One-Sanofi-Web/Websites/Europe/Sanofi-RU/Home/healthcare-solutions/immunology/Plaquenil-hydroxychloroquine-approved-SPC-L-2019-10-14.pdf?la=ru

COVID - 19: KapANOTOKCUYHOCTb
NPOTUBOBUPYCHLIX NpenapaToB:
rMAPOKCUXITOPOXUH

« CUMNTOMBbI Nepeao3NpPOBKMU:

* ...HapyweHua putmMa 1 NnpoBOAMMOCTU, BKIoYaa yasiMHeHne
nutepsana QT, XXT «nupyaty», ®XK, yBennyenue wmnpuHsl QRS,
bpagnaputmuto, yanosom putMm, ABb ¢ nocneayrouen
BHe3anHoun NoTeHUManbHO NeTanbHOM OCTaHOBKOW cepaLa v

AblXaHUA

MHcTpykuma k npenapaty https://www.sanofi.ru/-/media/Project/One-Sanofi-Web/Websites/Europe/Sanofi-RU/Home/healthcare-solutions/immunology/Plaquenil-hydroxychloroguine-
annroved-QSPC-l -2010-10-14 ndf?la=rii



https://www.sanofi.ru/-/media/Project/One-Sanofi-Web/Websites/Europe/Sanofi-RU/Home/healthcare-solutions/immunology/Plaquenil-hydroxychloroquine-approved-SPC-L-2019-10-14.pdf?la=ru

XenyaooykoBaa Taxukapgousa «MUpPyaT»

Can Pharm J (Ott). 2016 May;149(3):139-52. doi: 10.1177/1715163516641136. Epub 2016 Apr 8. Drug-induced QT interval prolongation and
torsades de pointes: Role of the pharmacist in risk assessment, prevention and management. Tisdale JE?.



https://www.ncbi.nlm.nih.gov/pubmed/27212965
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tisdale%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=27212965

JlnBepnynbcKas rpynna no nekapcrBeHHOMY
B3aMMOAENCTBUIO: XJTOPOXUH \ rMAPOKNXITOPOXUH

MetabonmusM M5 imepHo 25% XIMX 1 MXJIX MeTaBonmanpyoTcsl IMToXpoMami

CYP2C8, CYP3A4, CYP2D6. CoBMECTHbIN NPMEM C NHIMOUTOPaMU
NN CTUMYNATOPAMN ITUX LUTOXPOMOB MOXET NOBbLICUTb UK
NOHU3UTb KOHLIEHTPAaL M COOTBETCTBEHHO, BCNeACTBME Yero
MOXET rnoTpeboBaTbCA U3MEHEHNE O03bl U OOMOSTHUTESbHbIN
MOHUTOPWHT.

BoiBoguTtca nodkamu (70% - B HeM3aMeHEHHOM BUAE) MeATNEHHO.
T,,, cocTaBnaet1-2 mec. pn noyeyHON HegOCTaTOYHOCTN MOXET
KYMYIMpOBaTb.

https://www.covid19-druginteractions.orqg/



https://www.covid19-druginteractions.org/

JlnBepnynbcKas rpynna no nekapcrBeHHOMY
B3aMMOAENCTBUIO: XJTOPOXUH \ rMAPOKNXITOPOXUH

[NoTeHumanbHoOEe

nekapcteenroe  XJIX M XJIX - ymepeHHble nHrnbutopel CYP2D6 n P-gp, B cBA3K

B3anmMoaencTeume
Cc vyewm Tpe6yeTC$| OCTOPOXXHOCTb NMpn COBMECTHOM lMpunemMe C

npenaparamm C y3kKMmMm tTepaneBTn4eCcknMm amarna3oHom

MeTa60.I'IVI3I/IpyeMbIMI/I U TpaHcnopTnpyemMmbiMmmn 3STUMMN CNCTEMaMH

BnnaHune Ha
cepaedHo-

COCYAnCTyo — QKT y HeKOTopbIX NaLMEHTOB, 0OCOOEHHO eCrnn ecTb
cuctemy

XX n XJTX moryT cnocobctBoBaTth yanHeEHMIO nHTepBarna QT Ha

O4HOBPEMEHHbIN NpueM npenapara yonuHawouwero QT nnu npuem
npenaparta, CrocoOCTBYHOLLENO MNOBbILLEHUIO KOHUEHTpauun XJ1X

nnun [ XJ1X. B Takux cutyaymax pekomeHayetcsd MOHUTOPUHIN OKI

https://www.covid19-druginteractions.orqg/
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Mouck okaH4yaHmAa 3ybua T (mnm mutepsana QT)

B o6bi4yHOM cnyyae

KacarensHans 3ybua T

CoeMHAEeTCA C M3O0/TMHMEH

—

baschine

I'Ipn OTCYyTCTBMM M3OJTMHMMA

KacarensHan 3ybua T coeamnHaerTca

C NPeAnosIoXHUTENIbHOM U30/IMHMEN : ﬁ

AsydaszHbiv 3ybey T

B 3atom cny4yae Bbibupaerca
dasza 3ybua T c HaMbonbLuer aMmnNIMTyA0M

basechne

baselhine

tangent:

T~

tangent




KoppernpoBaHHblin nHtepsan QT

QT = ——
R «<—RR interval —» R RR

QTc = .44 sec.

Normal Bazett npu

UCC 60-100 B MUH.

§<{OT interval}»é

LOTS QTc = .63 sec.

o qQr
“Ir = yrrR

< QT inferva}—»

Fridericia npu
YCC meHee 60 B MUH. U
oonee 100

Can Pharm J (Ott). 2016 May;149(3):139-52. doi: 10.1177/1715163516641136. Epub 2016 Apr 8. Drug-induced QT interval prolongation and
torsades de pointes: Role of the pharmacist in risk assessment, prevention and management. Tisdale JE?.



https://www.ncbi.nlm.nih.gov/pubmed/27212965
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tisdale%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=27212965

OueHKa pucka npornoHrauum QTc,
CBsAI3aHHOM C npenapaTtamu, Tisdale et al

dPaKkTopbl pUCKa bannbl
Bo3pacTt 268 net 1
KeHckunin non

[leTneBOU ONYPETUK

CbiBopoTka K + <3,5 makB / n
NexoaHbin QTe 2450 mc

OcTtpbint UM

=22 QTc-nponoHrmpytowine npenaparbl
Cencuc

CeppaeyHasa HegoCTaToO4YHOCTb

1 QTc-nponoHrmpytoLwmnn npenapart
MakcumarnbHasa oueHKa pucka

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19

WWw wNNNDNPFPPEP

N
=



https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19

YpoBHU puUcka nponoHrauum QT,
CBsi3aHHOW C npenapatamMmu

Hn3kuin puck = <6 bannos

YMepeHHbIn puck = 7-10 bannos

Bbicokmn puck = =11 6annos

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroguine-azithromycin-treatment-for-covid-19



https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19

QTc-nponoHrupyowme npenaparbl, MMeroLUue
KNMUHNYECKN 3HAYUMbIN NPOAPUTMUYECKUN PUCK U
onpeneneHHy CYTOUYHYI 403y (Mr)

Drug 1DDD Drug 1 DDD Drug 1 DDD
Gl-prokinetics Antipsychotics Antimalarials

Cisapride 30 Chlorpromazine 300 Chloroquine 500
Domperidone 30 Droperidol 15 Halofantrine 1500
Cardiovascular Haloperidol 8 Antihistamines

Indapamide 2.5 Pimozide 4 Astemizole 10
Ketanserin 40 Sultopride 1200 Diphenhydramine/ 200
Lidoflazine 180 Thioridazine 300 dimenhydrinate

Probucol 250 Antidepressant Promethazine 25
Antibacterials Amitriptyline 75 Terfenadine 120
Clarithromycin 500 Clomipramine 100 Miscellaneous

Erythromycin 1000 Doxepine 100 Pentamidine 280
Grepafloxacin 400 Mianserine 60 Tacrolimus 5
Cotrimoxazole 1920 Protriptyline 30 Terodiline 50
Sulfamethoxazole 2000 Zimeldine 200

Trimethoprim 400

Br J Clin Pharmacol. 2007 Feb;63(2):216-23. Epub 2006 Jul 21. In-hospital cardiac arrest is associated with use of non-antiarrhythmic QTc-prolonging drugs.
De Bruin ML, Langendijk PN, Koopmans RP, Wilde AA, Leufkens HG, Hoes AW.



https://www.ncbi.nlm.nih.gov/pubmed/16869820
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Bruin%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=16869820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Langendijk%20PN%5BAuthor%5D&cauthor=true&cauthor_uid=16869820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koopmans%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=16869820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilde%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=16869820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leufkens%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=16869820
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoes%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=16869820

Mepbl NpeaoCTOPOXHOCTU NPU Ha3HAYEeHUMN
CXeMbl TIMOPOKCUXITOPOXUH-a3UTPOMULINH
nauumeHtam ¢ COVID-19

* 36erante Bcex Apyrmx npenapartos, npoanesatowmnx QT

e OueHunte ncxogHyro IKI 1 PYyHKUMIO NOYEK, YHKLUMIO MEYEHMN,

ypoBeHb K n Mg
* [lonpocuTte onbITHOrO Kapauonora / anekTpoduanonora nameputb QTc

* OueHuTte 6a30BbIN PUCK yanMHeHUs nHTepsana QT, uCNonb3ys OLUEHKY

pucka Tisdale et al.

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19



https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19

[ToTeHUManbHbLIEe aOCONTHbLIE UNU OTHOCUTENbHbIE
NPOTMBOMNOKa3aHUA K NPUMEHeHUI0 KOMOMHaLuu
rMAPOKCUXITOPOXMNH-a3UTPOMULIUH

* /I3BECTEH BPOXOEHHbIN CUHOPOM YyONMHEHUS nHTepBana QT
« InA cTauMoHapHbIX OONbHbIX:
e basoBbit QTc> 500 mc (unn> 530-550 mc, ecnin QRS> 120 mc), nnu

* Puck Tisdale 211 + HeCNOCOBHOCTb KOHTPOSNIMPOBATL C MOMOLLbIO

nocnegoBaTenbHbiX IKI unn Ttenemetpun
« Ina amObynaTtopHbIX OOSIbHbIX:
« basoBbit QTc> 480 mc (unu> 510-530 mc, ecnn QRS> 120 mc), unu

 Puck Tisdale =11

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19
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HaGnopeHue 3a nayuneHToOM, Nony4vyarwowmm
rMMOpPOKCUXNOPOXUH-a3UTPOMULIUH

* MOHUTOPUHT N onTMK3auuna ypoeHa K n Mg

° MOHI/ITOpI/IHF NCIMOJ1b30BaHUA J1E€EKAPCTB, KOTOPbIE MOIyT YCKOPUTb COABUTHA

ANEKTPOJINTOB, TaKMX KakK rnetriesble N TuasnaHble JUYPETUKA

* HeﬂpeprBHaﬂ Kapanomnormnyeckasd terieMeTpud 1 [ unn NHTEpPBAJibHaA

pernctpaums K[ ansa moHnTopuHra QTc
 [lpekpalwieHmne Tepanum rnpu Bo3HMKHOBEHUU rnoniumopdoHon XKT nnm obmopoka

* CHWkeHMe 0o3bl Ang nauneHTos, npu yanmHenmn QT npu tepanum (QTc> 500 mc
c HopmMmanbHbiM QRS;> 530-550 mc, ecnn QRS> 120 mc, unn ysenundeHne QTc>

30-60 mc nocre Ha4varna neyeHuns)

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19
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HabnoaeHne 3a nayMeHTOM, nosy4vyaroLwmm
rMMOPOKCUXITOPOXUH-a3UTPOMULINH

* MOHUTOPUHI 1 onTUMM3aunsa ypoeHa K exxegHeBHO
» OKI yepes 2-3 yaca nocrne 2-1 Oo3bl M’MAPOKCUXNOPOXUHA U Janee exegHeBHO

« Ecnn QTc yBennuueaetcsa Ha> 60 mc nnn abcontoTHbin QTc> 500 mc (nnn> 530-550 mc,
ecnn QRS> 120 mc), npekpaTuTe NpMem asuTpomMunumnHa (ecnu Ucrnonb3yeTcs) n / nnu

YMeHbLUUTE 003y rmapoKkcuxnopoxmnHa n nosropante IKI exxegHeBHO

« Ecnn QTc octaetca yBennyeHHbIM> 60 mc 1 / unm QTc> 500 mc (unn> 530-550 mc,
ecnn QRS> 120 mc), nepeoueHnTe pmck / nonb3y NpoBoAMMOW Tepanun, paccMoTpuTe
BO3MOXXHOCTb KOHCYSIbTauum ¢ 3f1eKTPOOU3NONOroM N pacCMoTpUTE BO3MOXKHOCTb

npekpaLlleHmMsa npuema rmapokCUXnopoxmHa

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19
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HabnoaeHue 3a naumeHTOM, Nony4yarowmm
rMAOPOKCUXITOPOXUH-a3UTPOMULIUH

 HexBaTka TenemeTpuu:

 [TauuneHThl, y2xke nony4vatowwme Tepanuto ¢ QTc B ABHO NPUEMIEMOM
ananasoHe, MoryT 6bITb MPOAOKUTb MPUEM TMOPOKCUXITOPOXUH-
asnTpomMunumnHa 6es3 TenemeTpumn

 [laumeHTbl, HaYNHaKLWME TePANMIO C NoKasaTtenem pucka Tisdale <6,
MOryT TakKe paccmartpumBaTbca 6e3 moHuTopuHra IKI

* JTilobon 0bMOPOK AOMKEH paccMaTpuBaTbCA Kak crneacTBme
nonumopdHoun XT n gomkeH nHnuunposaTtb pernctpauunio Kl v
NOBTOPHOE Ha4yano TenemMeTpun

Ventricular Arrhythmia Risk Due to Hydroxychloroquine-Azithromycin Treatment For COVID-19
Mar 29, 2020 https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19
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Tocilizumab (Actemra)

* [YMaHU3npoBaHHOE MOHOKITOHAaNbLHOE aHTUTENO, KOTOpOoe
MHIMONPYET Kak MeMOpPaHHO-CBA3aHHbIN, TaK U PaCTBOPUMbIN
UHTEepPrieuKuH 6, cekpeTnpyembii MOHOLIUTaMK U
MaKkpodbaramm, 4To aBNAeTcAa ogHUM U3 OCHOBHbIX
BO30yauTenem MMMyHOSIOrM4YeCcKon peakumm n CUMNTOMOB Y

NnauneHToB ¢ CMHOAPOMOM UUTOKUHOBOIO WTOPMaA

COVID-19 Treatment: A Review of Early and Emerging Options Erin K McCreary, PharmD, BCPS, BCIDP, Jason M Pogue, PharmD, BCPS, BCIDP on behalf of the Society of
Infectious Diseases Pharmacists Open Forum Infectious Diseases, ofaal05, https://doi.org/10.1093/ofid/ofaal05 Published: 23 March 2020
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Tocilizumab (Actemra)

* Mo6ouHbIe 3P PeKTbI

* Co cmopoHbI cepoeyHo-cocyoucmoul cucmemel: 4acTo —

nosbiweHue A

» Co cmopoHbI rnabopamopHbIX rnokasamersieu: 4acTo —
nenkoneHus, HemtponeHus, rmnep-XC-emus, NoBbILLEHNE
aKTUBHOCTW NMEYEHOYHbIX TpaHCcaMnHa3;, HedacTto — rmnep-TT -

eMus, rnoBbllLeHne obLlero ounmpyouHa

COVID-19 Treatment: A Review of Early and Emerging Options  Erin K McCreary, PharmD, BCPS, BCIDP, Jason M Pogue, PharmD, BCPS, BCIDP on behalf of the Society of
Infectious Diseases Pharmacists Open Forum Infectious Diseases, ofaal05, https://doi.org/10.1093/ofid/ofaal05 Published: 23 March 2020
NHCTpyKUMS K npenapaty
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Tocilizumab (Actemra)

 JlekapcTBeHHOEe B3aumMmoaencTBue

« Bnnanue (ctumynsaums aktueHocTtn) Aktempbl® Ha nsodepmeHnTsl CYP
(kpome CYP2C19 n CYP2D6) nmeet KnuHM4eckoe 3HayeHune ans

npenapartos, asnawLwmxcs cyoctpatamm CYP450
 CHMXXeHue KoHueHTpauuu JIC

* YuyutbiBasa gnurtensHblni T, AKTeMpbI®, ee 4ecTBME Ha aKTUBHOCTb
nsopepmeHToB CYP450 MOXET COXpaHATLCA B TeYEHNE HECKOJNTbKUX

HeAellb nocne npeKpauweHunAa Ttepanumum

COVID-19 Treatment: A Review of Early and Emerging Options  Erin K McCreary, PharmD, BCPS, BCIDP, Jason M Pogue, PharmD, BCPS, BCIDP on behalf of the Society of
Infectious Diseases Pharmacists Open Forum Infectious Diseases, ofaal05, https://doi.org/10.1093/ofid/ofaal05 Published: 23 March 2020
NHCTpyKUMS K npenapaty



https://doi.org/10.1093/ofid/ofaa105

JIluBepnynbcKas rpynna no riekapCTBeHHOMY
B3anmoaeuncTButo: Tocilizumab

[NoTeHumanbHoOEe

nekapceenroe  10UMIN3YyMab cam no cebe He obragaet MHIIMOUpPYOLWMM

B3anmMoaencTeume .
aencrtemem Ha uutoxpombl. OgHako, TM nogasnsaa IL-6
HOpMasrinM3yeT akTUBHOCTb LINMTOXPOMOB (noBbilleHne IL-6 npwu
BocnaneHnn nHrnoupyet CYP3A4, CYP2C19, CYP2C9, CYP1A2,
YTO CNOCOBCTBYET NOBLILLIEHMIO KOHLIEHTPAL MW NpenapaTtoB —
cybcTpaToB aTUX pepmeHTOoB). [pn nedeHnn TM akTUBHOCTb
LMTOXPOMOB HOPMAanuayeTcs, YTo NMPMUBOAUT K CHUXKEHUIO
KOHLIEHTpaUUnM npenaparoB, KoTopble npeallectesoBanu TM, 4To
YYUTbIBAIIOCb Mpu riedyeHnn nauneHToB C peBMaTOUaHbIM apTPUTOM

https://www.covid19-druginteractions.orqg/
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JIluBepnynbcKas rpynna no riekapCTBeHHOMY
B3anmogeucTtsmio: Tocilizumab

[NoTeHumanbHoOEe

ReKapcTBeHHoe Y naumeHtoB ¢ COVID-19 nosblwaetcs ypoBeHb IL-6. OgHako npwu
B3aMMO/IE/CTBIE
COVID-19 npu ogHoBpeMeHHOM npueme npenapartos ¢ TM
KOPPEeKTUPOBKU A03 npenapaTtoB — cyocTpaTtoB CYP3A4,
CYP2C19, CYP2C9, CYP1A2 He TpebOyeTcs.
BnunaHue octpon nHdpekumn COVID-19 Ha npenapaTtbl C Y3KUM
TepaneBTUYECKUM aMana3oHOM HESACHO.
Cnenyet cobniogatb OCTOPOXHOCTb NPY COBMECTHOM NpUeEME C
MNENOTOKCUYECKMMU NMpenaparamm n3-3a noTteHumanbHou

TOKCUYHOCTUN B OTHOLLEHNE TEMOI0334a

https://www.covid19-druginteractions.orqg/
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BrninaHme aHTMOMOTUKOB Ha cepae4vyHo-
COCYAUCTYIO CUCTEMY

 Makponuabil:

* [1OBbILWWEHHBIN PUCK apuTMmnyecknx cobbitun u BCC npu yonuHeHne nHtepeana

QT n BO3HUKHOBEHME nonumopdHon KT

o [1ns a3anTpomMumumHa abContoTHLIN PUCK - AONONHUTENBHbIE 47 CMEPTENbHbIX
cny4yaeB Ha 1 MUNMNOH S-AHEBHbLIX KYpCOB Teparnuu rno CpaBHEHUIO C

dMOKCUUUNJTTTTNHOM

* KnaputpomuuunH — ysenunvyeHne CC cobbitun 3a 1 rog HabntogeHmna (HR 1,68,

95% CI 1,18-2,38), kOTOpOE HE CONPOBOXAANoCh yBENMMYEHNEM CMEPTHOCTU

Ray W.A., Murray K.T., Hall K., Arbogast P.G., Stein C.M. Azithromycin and the risk of cardiovascular death. N. Engl. J. Med. 2012;36:1881-1890. doi: 10.1056/NEJM0a1003833.
Schembri S., Williamson P.A., Short P.M., Singanayagam A., Akram A., Taylor J., Singanayagam A., Hill A.T., Chalmers J.D. Cardiovascular events After clarithromycin use in

lower respiratory tract infections: Analysis of two prospective cohort studies. BMJ. 2013;346:1-11. doi: 10.1136/bmj.f1235.
J Clin Med. 2020 Feb; 9(2): 414. Published online 2020 Feb 3. doi: 10.3390/jcm9020414 Cardlovascular Events after Co4mmun|ty Acquired Pneumonia: A Global

Perspective with Systematic Review and Meta-Analysis of Observational Studies Antonio Tralhdo"? and Pedro Pévoa



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7073946/
https://dx.doi.org/10.3390%2Fjcm9020414
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tralh%26%23x000e3%3Bo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=32028660
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000f3%3Bvoa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32028660

FDA npeaynpexpeHue no 6e3onacHoOCTU. AOMNOSIHUTESIbHbIE
AaHHble 00 yBenIM4YeHnU AOSITOCPOYHbLIX PUCKOB Y NaLUEHTOB C
3aboneBaHnaAMuU cepaua, cBA3aHHbIX C aHTUOMOTUKOM
KNnapuTpoMuuuH, 22.02.2018

* B nccnegosaHum CLARICOR [3] - yBenn4yeHue 4ncrna cMmepTen
cpeau nauymeHToB ¢ CC3, nonyyaBwnx 2-xX HeAeribHbIU KypC

KInapuTpoMuLUMHa, KoTopble Habntoganmck > 1 roaa

« Bpayam cnenyeT B3BeLUMBATb MOSfib3y N PUCKU NPUMEHEHUS
KnapuTpoMuumHa nepen BbIMUCKOMN €ro nrdbIM NauneHTam, B
ocobeHHocTn naumeHTam ¢ CC3, gake Ha KOPOTKMU nepuoa,

pacCMaTpuBasd BO3IMOXHOCTb Ha3Ha4YeHUA APYyrmx aAaHTUONOTUKOB.

1. FDA Drug Safety Communication [ 02-22-2018 ] https://www.fda.gov/Drugs/DrugSafety/ucm597289.htm
2. Winkel P, Hilden J, Fischer Hansen J, et al, Clarithromycin for stable coronary heart disease increases all-cause and cardiovascular mortality and cerebrovascular morbidity over 10 years in the CLARICOR randomised, blinded clinical trial. International Journal of Cardiology 2015; 182:459-465.
3. Jespersen CM, Als-Nielsen B, Damgaard M, et al. Randomised placebo controlled multicenter trial to assess short term clarithromycin for patients with stable coronary heart disease: CLARICOR trial. BMJ 2006;332:22-7.


https://www.fda.gov/Drugs/DrugSafety/ucm597289.htm

CLARICOR: obwasa cMepTHOCTb NMaLMeHTOB
c UbC — knaputpomuuumH vs placebo

30 : : y
— Clarithromycin « CLARICOR - PKW, 4373 nauueHTa co ctabunbHom
----- Placebo
25 - NBC
N
~
g = %0,  BmewarenbcTBo: 2 Hea. knaputpomuuuH 500 mr B
g £
% g [1eHb VS nnauebo
E 215 1
v 5 * 10-neTHee HabnogeHMe BbINOSTHEHO Yepes
- v
o 2
g g 10- aaTtckme nyonnyHble perncTpsl
3 G
5 -
p = 0.0040
0 1 I I 1 1
0 1 2 3 4 5 6
Time (years)
— 2,172(0) 2,019 (148) 1,842 (323) 856 (494)
----- 2,200 (0) 2,074 (124) 1,915 (278) 901 (425)

Cardiology. 2008;111(4):280-7. doi: 10.1159/000128994. Epub 2008 May 2. Clarithromycin for 2 weeks for stable coronary heart disease: 6-year follow-up of the CLARICOR
randomized trial and updated meta-analysis of antibiotics for coronary heart disease. Gluud C?, Als-Nielsen B, Damgaard M, Fischer Hansen J, Hansen S, Helg OH, Hildebrandt
P, Hilden J, Jensen GB, Kastrup J, Kolmos HJ, Kjgller E, Lind I, Nielsen H, Petersen L, Jespersen CM; CLARICOR Trial Group.



https://www.ncbi.nlm.nih.gov/pubmed/18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gluud%20C%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Als-Nielsen%20B%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Damgaard%20M%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20Hansen%20J%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hansen%20S%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hel%C3%B8%20OH%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hildebrandt%20P%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hilden%20J%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jensen%20GB%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kastrup%20J%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolmos%20HJ%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kj%C3%B8ller%20E%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lind%20I%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nielsen%20H%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20L%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jespersen%20CM%5bAuthor%5d&cauthor=true&cauthor_uid=18451646
https://www.ncbi.nlm.nih.gov/pubmed/?term=CLARICOR%20Trial%20Group%5bCorporate%20Author%5d

JIluBepnynbckas rpynna no fiekapCcTBeHHOMY
B3aMMoOOenCTBUIO

https://www.covid19-druginteractions.org/

« ATV — atazanavir
* LPV/r — lopinavir + ritonavir
« RDV — remdesivir
 FAVI — favipiravir

« CLQ - chloroquine

« HCLQ — hydroxychloroquine
« RBV — ribavirin

« TCZ -  tocilizumab

* IFN — 3 — interferon - beta


https://www.covid19-druginteractions.org/

JlnBepnynbcKas rpynna no riekapcrBeHHOMY

B3aMnMoOeucTBUIo
https://www.covid19-druginteractions.org/

- [lpenapaThbl He OOMKHbI UCNOSIb30BaTbLCS COBMECTHO
[loTeHUMnanbHOe B3aMMOOENCTBUNE, KOTOPOE MOXKET
notTpeboBaTb PErysiMpoBKU 003 UMK TLATESNbHbIN
MOHUTOPUHT
[loTeHUunanbHOe B3anmoaencTene crnadbom MHTEHCUBHOCTMI.
[lononHUTENbHLIM MOHUTOPUHT UM Perynauna o3 Bpag nu

notpebyeTtcs
- He 3Ha4yMmoe KnnHN4eckn B3anMoaencTeme


https://www.covid19-druginteractions.org/

IlnBepnynbckKas rpynna no nekapcrBeHHOMY
B3aMnMoOeucTBUIo

https://www.covid19-druginteractions.org/

[ToTeHumanbHoe noBbilleHne adpdpeKkTa cConyTCTBYIOLWEro npenapara

[loTeHunanbHoe CHMXeHe adpdeKTa ConyTCTBYIOLEro npenapara

[ToTeHumanbHoe noBbilleHne agpdeKkTa NPOTUBOBMPYCHOrO Nnpenapara

[ToTeHumanbHoe NoHMXeHne adpdekTa NPOTUBOBUPYCHOIO npenapara

HeT 3HaunTenbLHOro BNmMaHUA Ha adppekT

¢ | o= — —

OauvH nnn oba npenapaTta MoryT Bbi3BaTb yOSIMHEHME NHTepBarnos PR
mnnn QT Ha IKI
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Interactions with Experimental COVID-19 Therapies

Charts updated 3 April 2020 Page 4 of 29

Please check www.covid19-druginteractions.org for updates.
Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Antiarrhythmics

ATV LPVir RDV FAVI cLQ HCLQ RBV

TCZ  IFN-B

Amiodarone
Bepridil
Disopyramide
Dofetilide

Flecainide

Lidocaine (Lignocaine)
Mexiletine
Propafenone
Quinidine

4
©
<»
o
o
o
>
o

4
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>
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Text Legend
Potential increased exposure of the comedication ¥ One or both drugs may cause QT and/or PR prolongation.
Potential decreased exposure of the comedication ECG monitoring is advised if coadministered.

Potential increased exposure of COVID drug . . ,
Potential decreased exposure of COVID drug Numbers refer to increase or decrease in AUC as observed in

No significant effect drug-drug interaction studies.

1 EDe>

AmnopapoH + JlonuHasup \ PUToHaBup
NHCTpyKumna B EBpone 3anpeLlaet COBMECTHbIN NPUeEM
NHcTpykuma B CLUA — npnem ¢ 0OCTOPOXHOCTbIO + MOHUTOPUHT SKI
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Interactions with Experimental COVID-19 Therapies
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Please check www.covid19-druginteractions.org for updates.
Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Anti-coagulant, Anti-platelet and Fibrinolytic
ATV

LPVIr RDV FAVI CLQ HCLQ RBV TCZ

Acenocoumarol
Apixaban

_|_Argatroban

_|_Aspirin (anti-platelet)

Betrixaban
Clopidogrel
Dabigatran
Dalteparin
Dipyridamole

Edoxaban

Eltrombopag
Enoxaparin
Fondaparinux
Heparin
Phenprocoumon

Prasugrel

Rivaroxaban
Streptokinase

| Ticagrelor
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Warfarin
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Please check www.covid19-druginteractions.org for updates.

Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Anti-hypertensives — ACE inhibitors
ATV LPVir RDV FAVI cLQ HCLQ RBV TCZ

Benazepril T
Captopril
Cilazapril
Enalapril
Fosinopril
Lisinopril
Perindopril
Quinapril
Ramipril
Trandolapril

¢

T T T T TTT
TR T TT 2T T
TRTTTITETTT
I ETTTTTT
T TITTT
OOt R R RO EOR |
R FOR OB ORI R TR OB |
Rt ER R R R TOR Rk
TP T IE T LT T T

Anti-hypertensives — Angiotensin antagonists
ATV LPVir RDV FAVI cLQ HCLQ RBV TCZ

Candesartan i o <« <« e > “ —
Eprosartan — < — — — = > e —
Irbesartan o 4 VEN o o o o PEN o
Losartan o 4 VES o o © o PES PES
Olmesartan “ — > > > > > > —
Telmisartan > > > <« <« > > > >
Valsartan t T VEN o o o o o o




Anti-hypertensives - Diuretics

ATV LPVIr RDV | FAVI CLQ HCLQ RBV TCZ

Amiloride © © © o < © © © “
Bendroflumethiazide © © © o © © © © ©
Chlortalidone © = © = © o “» I= ©
Furosemide © = — — = o o = “
Hydrochlorothiazide © = = — — o © = =
Indapamide ) t o o o o © o o
Metolazone © o © © © © © o “
Torasemide © \ ES o ES © © o o
Xipamide © = — — = o © (= =
Text Legend

T Potential increased exposure of the comedication ¥ One or both drugs may cause QT and/or PR prolongation.

¥ Potential decreased exposure of the comedication ECG monitoring is advised if coadministered.

f! Potential increased exposure of COVID drug

J Potential decreased exposure of COVID drug Numbers refer to increase or decrease in AUC as observed in

o No significant effect drug-drug interaction studies.
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Please check www.covidl9-druginteractions.org for updates.
Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Anti-hypertensives - Other agents

ATV LPVir RDV FAVI cLQ HCLQ RBV TCZ
Aliskiren > > — © o e L
Clonidine “ > “r > > — >
Digoxin Tw Te o o T T o o o
Dopamine — — — — © © > —
Doxazosin t 0 FES o o o o o o
Eplerenone _ © © © © © < ©
Hydralazine © — A “ “ > < > >
Isosorbide dinitrate 1) T o o o © © o o
Ivabradine _ © © oy o © © ©
Labetalol ) 4 o o o o o © ©
Lacidipine Tw Tw o o o o o o TES
Lercanidipine _ © © © © © © ©
Methyldopa © © o © > © © > ©
Moxonidine o o o T o o o PES o
Prazosin 1) 1) o o o o o o ©
Ranolazine _ < © o oV © > ©
Sacubitril 1) T o o o © © o ©
Sodium nitroprusside > — > > > > > i —
Spironolactone — =3 = < > 3 > > —
Terazosin 1) 1) o o o o o PES ©
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Please check www.covid19-druginteractions.org for updates.

Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Beta Blockers

ATV  LPVIr RDV | FAVI CLQ HCLQ RBV TCZ

Atenolol L v © © > — — — “
Bisoprolol T T o o o o PN VN AN
Carvedilol Tv Ne o o o o o o o
Metoprolol o T o o o o o o PN
Nebivolol ¥ T o o o o o o o
Oxprenolol T v o © o o © o o
Pindolol o T o o o o o o o
Propranolol o T o o o ov o IS o
Timolol o Tv o o o o o o o
Text Legend

1 Potential increased exposure of the comedication v One or both drugs may cause QT and/or PR prolongation.

1 Potential decreased exposure of the comedication ECG monitoring is advised if coadministered.

f! Potential increased exposure of COVID drug

J Potential decreased exposure of COVID drug Numbers refer to increase or decrease in AUC as observed in

« No significant effect drug-drug interaction studies.
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Please check www.covid19-druginteractions.org for updates.

Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Calcium Channel Blockers

ATV  LPVIr RDV | FAVI CLQ HCLQ RBV TCZ

Amlodipine T T o o o o o o o
Diltiazem T125%% | 1w < o - — o © =
Felodipine T T o o o o o o o
Nicardipine T T o o o o o o o
Nifedipine T T o o o o o o o
Nisoldipine T T o o o o o o o
Nitrendipine T T o o o o o o ©
Verapamil T T o o i ft © o ©
Text Legend

1 Potential increased exposure of the comedication v One or both drugs may cause QT and/or PR prolongation.

d Potential decreased exposure of the comedication ECG monitoring is advised if coadministered.

f! Potential increased exposure of COVID drug

J Potential decreased exposure of COVID drug Numbers refer to increase or decrease in AUC as observed in

« No significant effect drug-drug interaction studies.
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Please check www.covid19-druginteractions.org for updates.
Please note that if o drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Anti-diabetics

Acarbose > > > > = <> — e e
Canagliﬂozin <> 4 <> <> — > > — >
Dapagl iflozin > > > > <> > — — —

Exanatide J o © o o © o PR ©
Glibenclamide (Glyburide) T 1) © s © o o o PN
Gliclazide o . . o o < © o > —
Glimepiride > 4 s > x4 s — > >

Insulin — <~ — > — =S — —
Linagliptin 1) o o o o o - o
| Liraglutide <> © < > © © > <
Metformin > e > e a— > — > >
Nateglinide T T4 o o o © PEN PN P
Pioglitazone T T o T s © o > ©
Repaglinide I [ 1 © 1 52% o © © <> <>
Rosiglitazone o J © T o © o o o
Saxaqgliptin T 1) — s e s e > >
Sitagliptin T T o o o © © <> © l
Tolbutamide — — — > — < » — —
Vildaglipiin =y © =y =y — > Y s —
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Please check www.covid19-druginteractions.org for updates.
Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Analgesics

ATV LPVIr RDV FAVI cLQ HCLQ RBV TCZ

Alfentanil T T o o o o o 1 o

Aspirin > > > > > > > > >

Buprenorphine T T ~2% i o > s PN 1 PN

Celecoxib — — — — — — ‘¥ <> >

Codeine © T — s — o — s s

Dextropropoxyphene N O I o [ow | ow ]| o i ©

Diamorphine (diacetylmorphine) > 4 > > > > > > >

Diclofenac > > AR AR > > > > >

Dihydrocodeine T ™N VRS © TS © © © ©

Fentanyl T T > o o o o 1 o

Hydrocodone ™ ™ P o T T ias o P

Hydromorphone > 4 e > — « R — >

Ibuprofen > > > > > > > > >

Mefenamic acid > > > > A > > > —

Metamizole T4 Ty U i

Methadone ov | 153%w > > ov ov <> > =

Morphine © 3 “ PN PEY PN o © o

Naproxen — — — — — — > — “r

Nimesulide — — — — — e s < “

Oxycodone T T 160% s s s © ias 1 o

Paracetamol (Acetaminophen) > > A 114-16% A < > > >

Pethidine (Meperidine) T 4 o o o © o © o

Piroxicam — — — — — e > — i C
Remifentanil — — — — — — s < < y
Tapentadol — = — — — — > > > i
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Please check www.covid19-druginteractions.org for updates.

Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Inotropes & Vasopressors

ATV LPVIr RDV FAVI CLQ HCLQ RBV TCZ

Adrenaline (Epinephrine) © > [ o r o > o
Dobutamine © © © © © © © ©
Noradrenaline © © © © > © © ©
Vasopressin — © — © — © — —
Text Legend
T Potential increased exposure of the comedication ¥ One or both drugs may cause QT and/or PR prolongation.
1 Potential decreased exposure of the comedication ECG monitoring is advised if coadministered.
ft Potential increased exposure of COVID drug
J Potential decreased exposure of COVID drug Numbers refer to increase or decrease in AUC as observed in
 No significant effect drug-drug interaction studies.
Notes:
Remdesivir

Pressor requirement to maintain blood pressure is a key exclusion criteria to eligibility for remdesivir use.
See https://rdvcu.gilead.com/ for further details.
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Please check www.covid19-druginteractions.org for updates.

Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Steroids

ATV LPVIr

HCLQ RBV TCZ IFN-B

RDV | FAVI cCLQ

Beclometasone YRS 11 o o o o o TR o
Betamethasone = 1=y U PR PR o PES o >
Budesonide > > o > - > >
Ciclesonide 1 o o o PR o VAN o
Clobetasol G = VAN PEN o PEN VRN PEN PEN
Dexamethasone Ty T U o PEN o o o >
Fludrocortisone T T PEN o o o o PIN PEN
Flunisolide T T PR PES PES o o o o
Fluocinolone i 1T o VAN o o o PEN o
Fluticasone _ © © © © © © ©
Hydrocortisone (oral) * ‘ B > < > > > > >
Hydrocortisone (topical) e s — s — — s — >
Megestrol acetate > > > > > © — o —
Methylprednisolone 1k = o o o o o o o
Mometasone _ 3 <> <> <> > PR o
Nandrolone > > > > > > <
Oxandrolone > = < o > = o
Prednisolone o — — s — — —
Prednisone > <> R > o <> s
Stanazolol > > > > > > >
Testosterone > o < > > > <>
Triamcinolone — o — — — — s
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Please note that if o drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Anti-hypertensives = Pulmonary hypertension
ATV LPVIr RDV \ FAVI CLQ HCLQ RBV TCZ IFN-B

Ambrisentan 1 ? o o o o o o o
Bosentan - t J o © o ©
Epoprostenol © o o © o © o © o
lloprost o O O O o o O © ©
Macitentan 1 T o o o o o o o
Riociguat 1 T o o o o o o o
Selexipag > o o o “ “ © B -
Sildenafi T 6 | 6]l o] 6] 6] o] e
Tadalafi 1 ) o o o - o o -
Treprostinil o o o 1} o o o o o
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Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Bronchodilators

RDV FAVI CLQ HCLQ RBV TCZ

Aclidinium bromide © >
Aminophylline o )
Formoterol oV oY
Glycopyrronium bromide
Indacaterol

Ipratropium bromide
Montelukast

Olodaterol

Roflumilast

I Salbutamol |
Salmeterol
Theophylline

I

TIT(T 2T 1T |ITT (T[T

¢
<
<

= B S Y S
|-l oot [-fs
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slelele|s|e]e s |e]e (e [e
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M7-27%

Umeclidinium bromide ) )
Vilanterol 1) )
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Please check www.covid19-druginteractions.org for updates.

Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Antivirals - Covid-19 therapies

ATV LPVIr RDV | FAVI CLQ HCLQ RBV TCZ IFNB

Atazanavir X o < 1K 1K © - -
Lopinavir/ritonavir X o o LK 1K o o o
Remdesivir — — — — — — — o
Favipiravir — = = — — — = >
Chloroquine 1K Te - - - o o —
Hydroxychloroquine Te Tw © o © “ ©
Ribavirin © © © o © © © ©
Tocilizumab o = © = © o o o
Interferon beta-1a o © © © o © o ©
Text Legend

T Potential increased exposure of the comedication ¥ One or both drugs may cause QT and/or PR prolongation.

} Potential decreased exposure of the comedication ECG monitoring is advised if coadministered.

f!  Potential increased exposure of COVID drug

|l Potential decreased exposure of COVID drug Numbers refer to increase or decrease in AUC as observed in

o No significant effect drug-drug interaction studies.
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Please check www.covid19-druginteractions.org for updates.
Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Anxiolytics/Hypnotics/Sedatives

ATV LPVIr RDV ‘ FAVI CLQ HCLQ RBV TCZ IFN-B8

Alprazolam 1 1 o o o o o o o
Bromazepam 1 1 o o o o o o o
Buspirone L) ) o o o o o © o
Chlordiazepoxide ) ) o o o o © o o
Clobazam 1 1 o o o o o o o
Clorazepate ) ) o o o © © © o
Diazepam 1 1 o o o o o o o
Estazolam 1 ) o o o © © © o
Flunitrazepam 1) T o o o o o © o
Flurazepam 1 1 o o o o o o o
Hydroxyzine Tw Tw o o o o o o o
Lorazepam © > > > “ © > ‘o ©
Lormetazepam < © © < = © > < ©
Midazolam (oral) _ © o © © © = <
Midazolam (parenteral) 1 1 [2S o o o o o o
Oxazepam > s — — — « < © ©
Temazepam o o o o o o © © ©
Triazolam _ © © © © © © ©
Zaleplon ) ) o o o © © © ©
Zolpidem ) ) — — — = < < <
Zopiclone 1 1 o o o o o o o
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Please note that if a drug is not listed it cannot automatically be assumed it is safe to coadminister. No recommendation to use experimental therapy for COVID-19 is made.
Drug interaction data for many agents are limited or absent; therefore, risk-benefit assessment for any individual patient rests with prescribers.

Analgesics
| ATV LPVr RDV | FAVI CLQ HCLQ RBV  TCZ IFN-B

Alfentanil T T o o o o o 1 o
Aspirin > > > > > > > > >
Buprenorphine T T ~2% i < i I < 1 o
Celecoxib — — — — — — ‘¥ < >
odeine > — — — < - — —
Dextropropoxyphene > > > 4 —
Diamorphine (diacetylmorphine) > 4 > > > > > > >
Diclofenac > > AR AR > > > > >
Dihydrocodeine T ™N VRS PR TS > > © ©
Fentanyl T T o o o o o 1 o
Hydrocodone ™ ™ P o T T ias o P
Ibuprofen > > > > > > > > >
|_Mefenamic acid <> <> <> <> <> <> <> <> <>

Metamizole T4 T4 U i
Methadone ov | 153%w > > ov ov <> > =
Morphine © 4 <> <> <> © > <> <>
I Naproxen — — — — — — > — —
Nimesulide — — — — — e e e “
Oxycodone T T 160% o P > © < < P
Paracetamol (Acetaminophen) > > A 114-16% A < > > >
Piroxicam — — — — — e <> — —
Remifentanil — — — — — — > <> >
Tapentadol — = — — — — > > >
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3akKkn4vyeHue

« Bpaun, ocywectensatowimne ne4edHo-anarHoCTMYeCKyo NomMoLLlb
nauneHtam ¢ COVID-19, gommkHbl y4UTbIBaTb BO3MOXHOCTbL MOPa*KeHUs

cepae4YHO-COCYyaNCTON CUCTEMbI Y TaKUX DOMNbHbIX

e OCHOBHbLIMW BapuaHTaMu NOpaxXeHus cepaevyHo-cCocyamncTon CUCTEMBI
ABMNAIOTCA. OCTPOE NopaxeHune cepagua, AeKomMneHcaumsa UMeoLLNXCS
cepaeYvyHo-cocyaucThix 3aboneBaHnin, XPOHNYECKOE rnopaxeHne cepaeyHo-
COCYAUCTON CUCTEMbI, KApANOTOKCUYHLIE 3adodreKTbl NpenapaTos,

npumMeHsitowmxea ana nedyeHmna COVID-19



3akKkn4vyeHue

* PekomeHaooBaHo npopormkeHune npuema NAIND n bPA gna tex nayneHTos,
KOTOPbIM B HAcTo4ALLlee BpeMA Ha3HAYeHbl 3TN npenapaTbl No

cooTBeTcTBYyOLWMM nokasaHuam (XCH, Al unn bC)

« B HacTosLWEee BpeMs He pekoMeHAayeTcss J00aBnsaATb JOMNOSTHUTENBHO U

OTMEHATb Ha3Ha4yeHHble nHriMbmnTopbl PAAC

* [TaymeHTam, nony4vatomm cTaTuHbl LenecoobpasHo NpogomKnTb NPUEM B
CBSI3V C MHO>KECTBEHHbIMMW MOSTOKUTENBHBIMU UMMYHOMOAYNNPYOLLMMU

adppeKkTamm npenaparos



3akKkn4vyeHue

* Tem, NnauneHTam, y KoOro ecTb NnokasaHusa onsa tepanum ctatuHamMmu (B OTCYTCTBUN
NpPOTUBOMNOKa3aHNN), pacCMOTPETb BOMNPOC O Ha3dHayeHnn atopeacTtatuHa 40 mr B
OeHb unn pogysactaTtuHa 20 Mr B AeHb

* [MaumeHTam, Nnony4aroLmMm aHTUTPOMOOTMYECKYIO Tepanuilo  creayeT ee
COXPaHUTb Mo CTPOrMM KOHTPOMNEM C YYETOM PUCKa BO3MOXKHbIX KPOBOTEYEHU

* [1pn OTCYTCTBUU BbIPAXXEHHOM TMMOKCUN N DPOHXMArbHOro crna3ma BO3MOXHO
NMPUMEHEHNE CENEKTUBHbLIX bnokaTopoB 1 - agpeHOpPEeLENTOPOB Mo
COOTBETCTBYIOLLMM MOKa3aHMAM Nod KOHTPOSIEM NokasaTtenen pyHKLnm
BHELLHEro AgblXxaHus



3akKkn4vyeHue

* [Tpn Ha3HayeHUn npenapaToB NONNMHABUP\PUTOHABUP N TOLMNN3ymMab
HeobXoaMMO YYNTbIBaTb NEKapCTBEHHOE B3aUMOOENCTBUE YKa3aHHbIX
CpeAcTB C NeKapCTBEHHbIMM NpenapaTtamMmm, KOTopble MeETabonnanpyoTcs

yepes cucrtemy umtoxpomon P450

* [Tpn Ha3HaAYEHUN TMOPOKCUXITOPOXMHA U XITOPOXMHA PEKOMEHAOYETCS
KOHTpONUpoOBaTb BenninHy nHtepsana QT Ha OKI, T.K. cyLLecTByeT pUck
MPOJIOHraLum 3TOro MHTepBana, ocobeHHO npu npueme Apyrux

npenapartos, yanuHamwmnx QT



3akKkn4vyeHue

« KoHcynbTauus kapanonora obasartenbHa BO BCEX CIyvasix
MHAOMLMPOBAHNSA KOPOHABMPYCOM MNaLMeHTa C cepae4yHO-CoCyaNCTbIM

3aboneBaHnem

« Bcem rocnntanusnpoBaHHbiM naumneHtam ¢ COVID-19 pekomeHayeTtcs
npoBoanTb pernctpaumnto IKI npu noctynneHun B ctaumoHap. IXOKr
crnefyeT BbINOMNHATL nauueHTam ¢ NpusHakamu cepaevyHon unu
KOPOHapPHOW HEOOCTAaTOYHOCTU M\NNN UMEIOLLNX XPOHNYECKME CepaeYdHO-

cocyauncTble 3aboneBaHuns



