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levads

Viens no VPP projekta ,,Jauni arstniecibas un profilakses lidzekli koronavirusu un to
izraisito infekciju seku mazinasanai” uzdevumiem bija parbaudit Latvija razota
preparata meldonija potencialu mazinat COVID-19 izraisitas sirds un plauSu
komplikacijas. P&tijuma rezultata tika noskaidrots, ka izveidotajos dzivnieku
modelos meldonijs btiski mazinaja sirds un plauSu bojajumus. Rezultati pamato
jaunu pétijumu un klinisko novérojumu uzsaks$anu, lai novértétu meldonija
lictosanas ietekmi uz sirds un asinsvadu slimibu norisi COVID-19 infekcijas
gadijuma.
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Zalvielu parprofilésana

Jaunu zalvielu atklasana un attistiSana ir ilgstoSs un dargs process, kas ilgst 10-15 gadus un var izmaksat
aptuveni 1 miljardu dolaru. Apstiprinatas tiek tikai aptuveni 14% no tam zalvielam, kuras ir sasniegusas
kliniskos izméginajumus (Wong, Siah et al. 2019) un veiksmes procents za)vielu kandidatiem
prekliniskajos pétijumos ir vél zemaks. Tadejadi, pastav ievérojama laika nobide starp jaunu arstniecisko
vajadzibu identifikaciju un bridi, kad attiecigas zalvielas ir apstiprinatas un pieejamas pacientiem.

Zalvielu parprofilésana ir process, ar kura palidzibu tiek identificéti jauni pielietojumi esosajiem
medikamentiem. Salidzinot ar jaunu zalvielu izstradi, parprofiléSana ir saméra ekonomiska un atra, 1pasi
gadijumos, kad esoSais medikaments jau ir ieprieks apstiprinats lietosanai. Tiek uzskatits, ka ir iespéjams
parprofilét Iidz pat 75% zinamo zalu (Huang, Zhang et al. 2020). Pédéja laika pieejamo zalu atkartota
izmantosana vairaku slimibu arstéSanai kllst arvien popularaka, jo taja tiek izmantoti savienojumi ar jau
zinamiem prekliniskajiem, farmakokinétiskajiem un farmakodinamiskajiem raksturlielumiem. Tadejadi,
parprofiléjama zalviela dazkart var apiet | un Il fazes pétijumus un tiesi iek]at 11l vai IV fazes klniskaja
izpétes posma, padarot zalu attistibas procesu ievérojami letaku un atraku (Pushpakom, lorio et al.
2019). Tapéc gan licencétu gan eksperimentalu zalu efektivitates parvertésana ir kluvusi par Pasaules
Veselibas organizacijas (PVO) un citu veselibas agentdru izvéli, lai risinatu aktualas veselibas problémas.

Sekmiga zalvielu parprofilésana bieZi tiek uztverta ka nejausa, bet veiksmiga sagadiSanas. Ka labi zinamu
pieméru varétu minét firmas Pfizer izstradato preparatu Sildendfil (viagra), kura sakotnéji bija paredzéta
stenokardijas arstésanai, bet kliniskajos izméginajumos izradijas, ka to var pielietot erektilas disfunkcijas
arstéSanai (Ghofrani, Osterloh et al. 2006). Tomér, masdienas zalu parprofilésanai ir iespéjams izmantot
arT mérktiecigas pieejas, ieskaitot maksligo intelektu, cilvéku genomikas un interaktoma pétijumus
(Zhou, Wang et al. 2020). Pieméram, ja slimibas izpausmeés ir iesaistiti noteikti cilvéka géni un to
produkti, var meklét to sakaribu ar citiem géniem un to produktiem, kuri jau ir zinamu zalvielu
famakologiskie mérki (Nabirotchkin, Peluffo et al. 2020). Lidzigi, ir iesp&jams izmantot informaciju par
cilvéka organisma un patogéna interaktomu (Zhou, Wang et al. 2020).

Lai gan zalvielu parprofilésana var bit atra un ekonomiski izdeviga, tai piemit ar1 vairaki trikumi pat
gadijumos, kad tieSam izdodas atrast piemérotu, jau lietoSana esoSu medikamentu. Pirmkart, attiecigas
zalvielas rekomendéjama deva dazadu slimibu gadijumos var ievérojami atskirties (Oprea, Bauman et al.
2011). Tada gadijuma, var bit nepiecieSami jauni kltniskie pétijumi jau sakot no | fazes, ka rezultata
parprofilésSana zaudé ievérojamu dalu prieksrocibu. Pie kam, atkariba no slimibas, var bit nepiecieSami
dazadi zalvielas ievadisanas veidi (orali, intravenozi, u.c.), kam arT ir nepiecieSami papildus pétijumi
(Oprea, Bauman et al. 2011). Neskaitot biologiskas un mediciniskas problémas, var rasties ari ar
intelektualo TpaSumu saistiti jautajumi, pieméram, ir grati vai pat neiespéjami patentét zinamas zalvielas
jauniem pielietojumiem pat gadijumos, ja ir atklati principiali jauni iedarbibas mehanismi.

Zalvielu parprofilésana Tpasi aktuala klGst jaunu, pandémiju izraisosSu infekciju gadijuma, kad ir loti maz
laika jaunu medikamentu atklasanai (Dyall, Coleman et al. 2014). Tiesi tada situacija ir izveidojusies ar
COVID-19 - veselibas apripes specialistiem kliniskaja vidé ir jaizvélas maksimali pieméroti esosi
arstésanas Iidzekli.

Zalvielu parprofiléSanai médz bt dazadas stratégijas. Pirmkart, medikamentam var bat vairaki atskirigi
farmakologiskie mérki organisma (Paolini, Shapland et al. 2006, Koch, Hamacher et al. 2014). Ka pieméru
varétu nosaukt ribavirinu, kurs ir efektivs pret hepatita C virusu, ka ari dazadiem hemoragisko drudzi




izraisoSiem virusiem. Otrkart, dazadas saslimsanas var iniciét lidzigus biologiskas patogenézes procesus
(Piro 2012, Hodos, Kidd et al. 2016). Tadejadi, medikaments var bt iedarbigs pret vairaku slimibu
kopigajiem elementiem un bat noderigs visu attiecigo saslimSanu arstésana. Pieméram, ibuproféns ir
nesteroidais pretiekaisuma lidzeklis, ko var lietot |oti atskirigu slimibu ierosinatu sapju, temperatdras un
iekaisumu simptomatiskaja arstésana.

ArT SARS-CoV-2 arstésanai tiek izmantotas minétas parprofiléSanas stratégijas. Pirmkart, tiek méginats
parprofilet dazadus pretvirusu preparatus, kuri ieprieks ir izradijusies efektivi citu virusu arstésana.
Uzskatamakais piemeérs ir Remdesivir, kurs ir Sobrid vienigais FDA akceptétais COVID-19 arstniecibas
[Tdzeklis ar specifisku, kaut gan iedarbibu pret SARS-CoV-2, inhibéjot 81 virusa RNS polimerazi. Cits
sekmigas parprofiléSanas stratégijas piemérs ir deksametazons — kortikosteroids, kuram ir pretiekaisuma
un imunosupreséjosas Tpasibas un, kurs tadejadi var bat noderigs COVID-19 izraisita sistémiska
iekaisuma atbildes sindroma arstésana.

Parprofiléjamas zalvielas pret COVID-19 un ta izraisitajam komplikacijam, kuras atrodas lll vai IV
kliniskas fazes pétijumos

Zemak dots saraksts tam parprofiléjamam zalvielam, kuras ir sasniegusas Il - IV fazes pétijumus saskana
ar (Singh, Parida et al. 2020). Tikai divas no minétajam zalvielam — Remdesivir un deksametazons ir
registrétas lietoSanai ASV un ES. Japana raditais pretgripas preparats Favipiravir ir registréts lietoSanai
pret COVID-19 Kin3, Indija un Krievija. Vairaki preparati ir kliniskajos pétijjumos izradijusies neefektivi —
pieméram par pretmalarijas preparats hlorokins un anti-AIDS preparats Darunavir.

Zalviela Sakotnégjais lemesls Kliniskie pétijumi Atsauces, piezimes
pielietojums, info|parprofilésanai
par registraciju
sakotnéjam
mérkim
Remdesivir Ebola, dazadi leprieks NCT04292730- 3. faze (Beigel, Tomashek et al.
koronavirusi. paradita NCT04292899- 2020, Nicastri, Petrosillo et
Preparats aktivitate pret (3. faze al. 2020)
ieprieks nebija  |citu NCT04401579- 3. faze Registréts lietoSanai pret
registréts koronavirusu COVID-19 daudzas valstis,
lietosanai. RNS bet PVO preparatu
polimerazém nerekomendé
Favipiravir Gripa. Registréts |leprieks NCT04303299- 3. faze [medRxiv.
lietosanai paradita 2020:2020.03.17.20037432;
Japana. aktivitate pret (Cai, Yang et al. 2020)
gripas un citu Registréts lietosanai pret
RNS virusu COVID-19 Kina, Indija un
polimerazém Krievija
Ribavirin Hepatits C, leprieks NCT04392427- 3. faze (Graci and Cameron 2006,
dazadi paradita Elfiky 2020, Hung, Lung et
hemoragiska aktivitate pret al. 2020)
drudZa virusi. Hepatita Cun
Registréts citu RNS virusu
lietoSanai polimerazém
daudzas valstis.
Sofosbuvir Hepatits C. leprieks IRCT20100228003449N29 - |(Chien, Anderson et al.
Registréts paradita 2-3. faze 2020, Elfiky 2020, Sayad,
lietoSanai aktivitate pret |IRCT20130812014333N145-{Sobhani et al. 2020)
daudzas valstis. |Hepatita C 3. faze
polimerazi IRCT20200128046294N2- 3.



https://clinicaltrials.gov/ct2/show/NCT04292730
https://clinicaltrials.gov/ct2/show/NCT04292899
https://clinicaltrials.gov/ct2/show/NCT04401579
https://clinicaltrials.gov/ct2/show/NCT04303299
https://clinicaltrials.gov/ct2/show/NCT04392427

faze

Darunavir HIV. Registréts |leprieks NCT04252274- 3. faze {Nicastri, 2020; Khan, 2020
lietosanai paradita NCT04303299- 3. faze #23}
daudzas valstis. |aktivitate pret Ir publikacijas, kas norada,

HIV proteazi ka preparats nav efektivs
(De Meyer, Bojkova et al.
2020)

Arbidol Gripa. Registréts |Preparats NCT04286503- 4. faze (Blaising, Polyak et al. 2014,
lietoSanai Krievija|inhibé virusu |NCT04260594- 4. faze Rosa and Santos 2020,
un Kina. un sanu NCT04255017- 4. faze Vankadari 2020, Wang, Cao

membranu et al. 2020, Zhu, Lu et al.
saplGsanu 2020)

Chloroquine and Malarija. Paraditain NCT04382625- 4. faze [PMID: (Vincent, Bergeron

hydroxychloroquine |Registréts vitro aktivitate |[NCT04355026- 4. faze et al. 2005, Al-Bari 2017,
lietosanai pret SARS- NCT04303299- 3. faze Yao, Ye et al. 2020, Liu, Cao
daudzas valstis. |CoV-2. Varétu et al. 2020, Nicastri,

inibét virusa Petrosillo et al. 2020)

ieklG%anu Sobrid tiek uzskatits, ka

$anas preparatiem nav aktivitates
pret Covid-19 (Hoffmann,
Mosbauer et al. 2020)

Azithromycin Antibiotikis, lieto |letekmé NCT04381962- 3. faze (Gautret, Lagier et al. 2020,
daudzam citokinu NCT04332107- 3. faze Sargiacomo, Sotgia et al.
baktériju producésanos |[NCT04334382- 3. faze 2020)
infekcijam.

Registréts
lietosanai
daudzas valstis.

Doxycycline Antibiotikis, lieto |Inhibé IL-6 NCT04371952- 3. faze (Sargiacomo, Sotgia et al.
daudzam producésanos 2020)
baktériju
infekcijam.

Registréts
lietosanai
daudzas valstis.

Tocilizumab Monoklonala Bloke IL-6 NCT04356937- 3. faze (Bersanelli 2020, Xu, Han et
antiviela pret IL-6|piesaisti al. 2020)
receptoru, lieto |receptoram,
ka varétu cinites
imunosupresantu|pret citokinu
reimatoidajam  |vétru
artritam, u.c.
saslim$anam.

Registréts
lietosanai
daudzas valstis.

Ruxolitinib Mielofibroze. JAK inhibitors, |NCT04362137- 3. faze (Cao, Wei et al. 2020, La
Registréts varétu cinities Rosee, Bremer et al. 2020)
lietoSanai pret citokinu
daudzas valstis. |vétru

Baricitinib Reimatoidais JAK inhibitors, |NCT04421027- 3. faze (Cantini, Niccoli et al. 2020,
artrits. Registréts |varétu cinities |[NCT04358614- 3. faze Cantini, Niccoli et al. 2020)]
lietoSanai pret citokinu
daudzas valstis. |vétru

Dexamethasone Daudzas Lidzeklis cina |NCT04325061- 4. faze (Group, Horby et al. 2020,
saslimsanas — pret citokinu |NCT04395105- 3. faze Johnson and Vinetz 2020,
reimatiskas vétru NCT04347980- 3. faze Villar, Ferrando et al. 2020)

problémas,

Registréts lietosanai pret



https://clinicaltrials.gov/ct2/show/NCT04252274
https://clinicaltrials.gov/ct2/show/NCT04303299
https://clinicaltrials.gov/ct2/show/NCT04286503
https://clinicaltrials.gov/ct2/show/NCT04260594
https://clinicaltrials.gov/ct2/show/NCT04255017
https://clinicaltrials.gov/ct2/show/NCT04382625
https://clinicaltrials.gov/ct2/show/NCT04355026
https://clinicaltrials.gov/ct2/show/NCT04303299
https://clinicaltrials.gov/ct2/show/NCT04381962
https://clinicaltrials.gov/ct2/show/NCT04332107
https://clinicaltrials.gov/ct2/show/NCT04334382
https://clinicaltrials.gov/ct2/show/NCT04371952
https://clinicaltrials.gov/ct2/show/NCT04356937
https://clinicaltrials.gov/ct2/show/NCT04362137
https://clinicaltrials.gov/ct2/show/NCT04421027
https://clinicaltrials.gov/ct2/show/NCT04358614
https://clinicaltrials.gov/ct2/show/NCT04325061
https://clinicaltrials.gov/ct2/show/NCT04395105
https://clinicaltrials.gov/ct2/show/NCT04347980

alergijas, u.c.
Registréts
lietosanai

daudzas valstis.

covid-19 daudzas valstis

Pegylated interferon |Hepatits C, Pastiprina NCT04349410- 3. faze PMID: (Thomas, Foster et
a-2b melanoma . imano atbildi al. 2003)

Registréts pret virusiem

lietosanai

daudzas valstis.
Plasa spektra
pretvirusu un
pretparazitu
preparats. .
Registréts
lietosanai
daudzas valstis.

Nav konkrétu
datu

Nitazoxanide NCT04359680- 3. faze

NCT04406246- 4. faze

(Anastasiou, Eleftheriadou
et al. 2020, Calderon, Zeron
et al. 2020)

Veiksmigie piemeéri zalvielu parprofiléeSana pret Covid-19
Remdesivir

Remdesevir, zinams art ka GS-5734 vai ar firmas nosaukumu “Velkury” ir ASV firmas “Gilead Sciences”
preparats, kur$ sakotnéji tika izstradats Ebolas virusa arstésanai. Remedesevir ir nukleozidu (konkréti —
adenozina) analogs, kurs organisma vispirms tiek parveidots par nukleotidu analogu, kuru ka substratu
atpazist virusu RNS polimeraze un ieklauj to replicéjosas genoma kédes sastava adenozina trifosfata
vieta. Rezultata augosas genoma kédes replikacija tiek partraukta, bet tikai péc tam, kad kédei péc
Remdesevir nukleotida analoga tiek pievienoti vél tris papildus dabigie nukleotidi (Gordon, Tchesnokov
et al. 2020). lespéjams, tas nelauj virusa klidu laboSanas enzimam Nsp14 ar 3’ — 5’ eksonukleazes
aktivitati Remdesevir nukleotidu efektivi aizvakt, ka tas koronavirusu gadijuma notiek citu nukleotidu
analogu inkoropracijas gadijumos (Janosi, Kadar et al. 1989).

Lai gan Remdesevir neuzradija efektivitati pret sakotnéjo mérki — Ebolas virusu, vélakajos pétijumos tika
konstatéta ta aktivitate pret dazadiem koronavirusiem (Agostini, Andres et al. 2018, Pedersen, Perron et
al. 2019), tadée| uzsakoties COVID-19 pandémijai nekavéjoties tika veikti aktivitates pétijumi pret SARS-
CoV-2 (Wang, Cao et al. 2020), kuri loti driz rezultéjas vairakos Il kliniskas fazes pétijumos. Lai gan
pétijumu rezultati dazadas valstis bija neviennozimigi, kopuma tika konstatéts, ka, lietojot Remdesivir
atvese|oSanas periods sarik vidéji no 15 Iidz 11 dienam (Beigel, Tomashek et al. 2020). FDA ir
akceptéjusi Remdesivir lietoSanu pieaugusajiem un pusaudziem (no 12 gadu vecuma ar kermena masu
vismaz 40 kg) COVID-19 gadijumos, kad ir nepiecieSama hospitalizacija. Eiropas Savieniba Remdesivir
lietoSana ir akceptéta lietoSanai pieaugusajiem un pusaudziem (no 12 gadu vecuma ar kermena masu
vismaz 40 kg) Covid-19 gadijumos, kad ir attistljusies pneimonija un ir nepiecieSama papildus skabekla
padeve plausam. Bitiskakas Remdesivir blaknes ir elpoSanas problémas, dazadu organu mazspéja,
gremosanas trakta problémas, adas dzeltésana, ka ari zems albumins, zems kalija [Tmenis, zems
eritrocitu un trombocitu [Tmenis un paaugstinats transaminazes limenis (Wang, Zhang et al. 2020).
Papildus tam, var bt art problémas zalu injicéSanas laika vai 1si péc tam — zems asinsspiediens, slikta
dsa, vemsana, svisana un drebuli (Wang, Zhang et al. 2020). Neskatoties uz dazadu valstu zalu agentiru
izsniegtajam atlaujam, neviennozimigo klinisko pétijumu rezultatu dél Sobrid Pasaules Veselibas
Organizacija neiesaka lietot Remdesivir COVID-19 pacientu arstésanai.



https://clinicaltrials.gov/ct2/show/NCT04349410
https://clinicaltrials.gov/ct2/show/NCT04359680
https://clinicaltrials.gov/ct2/show/NCT04406246

Deksametazons

Deksametazons ir kortikosteroids, kuram piemit pretiekaisuma un iminmodulé&josas Tpasibas.
Deksametazonu izmanto dazadu reimatisko problému gadijumos, adas slimibu, smagu alergiju,
smadzenu pietikuma un citu saslimsanu arstésana. COVID-19 eksperimentalai arstésanai
deksametazons tika izvéléts ta pretiekaisuma un imtinmoduléjoSo Tpasibu dél, lai cinttos ar virusa
izraistto citokinu véetru. Il kliniskas fazes pétijumi paradija, ka deksametazons no 26.2% lidz 23.3%
samazinaja mirstibu pacientiem, kuriem bija nepiecieSama papildus skabekla padeve un no 41% lidz 29%
samazinaja mirstibu pacientiem, kuriem bija nepiecieSama mehaniska plausu ventilacija (Johnson and
Vinetz 2020). Tomér, nebija vérojama mirstibas samazinasanas pacientu grupa, kura nesanéma ne
papildus skabek|a padevi, ne mehanisku plausu ventilaciju. Balstoties uz ieglitajiem rezultatiem, ASV
Nacionalas veselibas instituts rekomendé deksametazona lietoSanu tikai tiem COVID-19 pacientiem,
kuriem ir nepiecieSama papildus skabekla padeve vai plausu mehaniska ventilacija.

Ar COVID-19 saistitas kardiovaskularas komplikacijas un to arstésanas iespéjas

COVID-19 virusa izraisttajai infekcijai raksturiga saméra augsta mirstiba, kuras divi galvenie céloni ir
akdts respirators distresa sindroms (ARDS) un letalas kardiovaskularas komplikacijas (Park, Banerjee et
al. 2020). Lidz $im veiktie kliniskie pétijumi un novérumi paradijusi, ka pacientiem ar jau esosam
kardiovaskularam saslimsanam, inficéjoties COVID-19 virusu, ir augstaks letalitates risks, ka ari pati
COVID-19 infekcija var izraistt dazadu kardiovaskularo komplikaciju, pieméram, sirds muskula
isémijas/infarkta, dekompensétas sirds mazspéjas, priekskambaru un kambaru aritmiju un kardiogéna
Soka attistibu (Clerkin, Fried et al. 2020, Fried, Ramasubbu et al. 2020). Lai gan Iidz §im COVID-19
infekcijas ietekme uz kardiovaskularo komplikaciju attistibu vél tiek plasi pétita, domajams, ka viruss
miokardu var ietekmét, gan tiesa veida, inficéjot kardiomiocitus, vai netiesi, izsaucot organisma
homeostazes izmainas, kas sekundari boja kardiomiocitus, tadejadi samazinot sirds funkcionalitati (Dou,
Wei et al. 2020). TieSus kardiotoksiskus efektus un miokarda bojajumus viruss var izraisit, tiesi inficéjot
kardiomiocttus (sirds Stinas). Virusa saistiSanos ar stinu nodrosina specifisks proteins, angiotenzinu
konvertéjosais enzims 2 (ACE2), ko ekspresé ari kardiomiociti (Tikellis and Thomas 2012, Zheng, Ma et al.
2020). TieSs miokarda bojajums raksturojas ar troponina koncentracijas paaugstinasanos asinis (Huang,
Wang et al. 2020).

Netiesas ar COVID-19 kardiovaskularas komplikacijas parasti tiek saistitas ar pastiprinatu imdno atbildi,
iekaisuma reakcijam, sirds asinsapgades/cirkulacijas traucéjumiem un hipoksiju (Dou, Wei et al. 2020).
Sistémisks virusa hiperiekaisums plausas, saukts art par citokinu vétru, var netiesi izsaukt sirds muskula
bojajumu (Unudurthi, Luthra et al. 2020). Pétijumi paradijusi, ka dajai COVID-19 pacientu ir izteikti
paaugstinata iekaisuma markieru (interleikinu, interferonu, C-reaktiva proteina, audz€éja nekrozes
faktora-alfa, monocitu hemoatrakcijas proteina-1) koncentracija asinis (Richardson, Hirsch et al. 2020,
Ruan, Yang et al. 2020). lepriekSminéto iekaisuma faktoru koncentraciju paaugstinasanas asinis izsauc
ari citu organu, taja skaita sirds muskula bojajumu attistibu un funkcijas pasliktinasanos (Unudurthi,
Luthra et al. 2020). Domajams, ka arT ar COVID-19 saistitais miokardits attistas im{inas sistémas
hiperreaktivitates un tiesas virusa ietekmes uz kardiomiocitiem rezultata, tomeér tas pilniba vél nav
apstiprinats (Pirzada, Mokhtar et al. 2020). DaJai COVID-19 pacientu novéro aritmijas, kuru attistiba
varétu bt saistita ar visparéju iekaisumu, hipoksiju un energijas metabolisma izmainam (Dherange, Lang
et al. 2020, Long, Brady et al. 2020). Pétijumi paradijusi, ka COVID-19 infekcija izsauc ari vaskulara
endotélija funkcionalitates pasliktinasanos, kas var izraisit patologisku vaskularo reaktivitati un trombu




veidosanos, kas savukart izraisa vénu un artériju slégsanos un infarkta attistibu (Jung, Kruger-Genge et
al. 2020). Plausu embolisms, palielinata pulmonaro asinsvadu pretestiba péc ARDS un iekaisuma citokini
COVID-19 pacientiem veicina ari sirds laba kambara hipertrofijas un mazspéjas attistibu (Fayssoil,
Mustafic et al. 2020, Park, Banerjee et al. 2020). Pieradits, ka laba kambara disfunkcijas attistiba saistita
ar paaugstinatu mirstibu (Li, Li et al. 2020).

Ta ka COVID-19 infekcija pazistama tikai nepilnu gadu, tad pagaidam nav publicéti daudz pétijumu
rezultatu, kas aprakstitu specifisku terapiju kardiovaskularo komplikaciju samazinasanai vai novérsanai,
tapéc parasti tiek izmatotas zalu vielas, ko izmanto attiecigo pacientu arstésanai bez COVID-19
infekcijas. Arstéjot ar COVID-19 saistitas kardiovaskularas komplikacijas, janem véra Covid-19 arstésanai
izmantoto zalu ietekme uz citu zalu vielu farmakokinétiku un farmakodinamiku. Akita koronara
sindroma gadijuma, ko nereti konstaté COVID-19 pacientiem, jaievada antiagreganti no P,Y1, inhibitoru
klases, pieméram, klopidogrels, prasugrels, vai tikagrelors (Talasaz, Kakavand et al. 2020). Ja miokarda
infarkts attistijies pacientam ar koagulopatijam, tad jaizvélas klopidogrels, jo tam ir vismazakais
asinosanas risks (Ibanez, James et al. 2018). Rekomendétas piesatinosas un uzturosas aspirina devas
COVID-19 pacientiem ir tadas pasas ka ak(ta koronara sindroma pacientiem bez COVID-19 (Talasaz,
Kakavand et al. 2020). P&tijumi paradijusi, ka dalai COVID-19 pacientu novérojama trombocitopénija
(Huang, Wang et al. 2020), lidz ar to ka antikoagulantu iesaka izmantot mazmolekularo heparinu (Tang,
Bai et al. 2020). Trombu skidinasanai ieteikts izmantot tenekteplazi, kas nodrosina augstu efektivitati un
zemu asinosanas risku jau péc vienreizéjas ievadisanas (lbanez, James et al. 2018). COVID-19 pacientiem
ar akltu koronaro sindromu jasanem arf statini (atorvastatins un rozuvastatins) (Grundy, Stone et al.
2019). Pétijumos ar COVID-19 pacientiem konstatéts, ka tiem médz bit paaugstinats aknu transaminazu
un kreatinina kinazu limenis asins plazma, tapéc, noziméjot statinu terapiju, ir nepiecieSams monitorét
aknu bojajumu markieru limeni asinis, un, ja tas paaugstinas, tad statinu terapija japartrauc (Talasaz,
Kakavand et al. 2020). Izvéloties beta adreno-receptoru blokatorus, prieksroka tiek dota selektivajiem
beta adreno-receptoru blokatoriem, jo tie neietekmé plausu darbibu, kas COVID-19 pacientiem jau ta ir
traucéta (Ibanez, James et al. 2018). Papildus akita koronara sindroma pacientiem jasak uznemt
angiotenzina konvertéjosa enzima inhibitori vai angiotenzina receptora antagonisti, jo to lietoSana,
pretéji sakotnéji domatajam, nepasliktina COVID-19 slimibas gaitu (Bozkurt, Kovacs et al. 2020).

Ar COVID-19 saistTta sirds mazspéjas pakape var variét no vieglas sirds mazspéjas lidz pat letalam
kardiogénam Sokam (Dong, Cai et al. 2020). Hemodinamiski stabiliem pacientiem un pacientiem bez
plausu tlskas jasanem beta adreno-receptoru blokatori. Lidzigi ka akta koronara sindroma gadijuma,
jaizvélas selektivie beta adreno-receptoru blokatori (Talasaz, Kakavand et al. 2020). Paraléli sirds
mazspéjas pacientiem ar samazinatu izsviedes frakciju jasak sanemt angiotenzina konvertéjosa enzima
inhibitori vai angiotenzina receptora antagonisti (Talasaz, Kakavand et al. 2020). COVID-19 pacientiem
var ievadit dazadu grupu diurétiskos lidzek|us, un tiem praktiski nav nekadas nozimigas
faramkokinétiskas mijiedarbibas ar COVID-19 arstésanai lietotajiem medikamentiem (Talasaz, Kakavand
et al. 2020). Ari ivabradins ievadams hemodinamiski stabiliem COVID-19 pacientiem ar sirds mazspéju
(Talasaz, Kakavand et al. 2020).

COVID-19 miokardtta gadijuma specifiskas terapijas nav, tomér janodrosina atbalstosa terapija (Caforio,
Pankuweit et al. 2013), ievadot vazopresorus, inotropas un diurétiskas zalu vielas, asinsvadu
atslabinatajus un monitoréjot skidruma daudzumu un elektrolitu lidzsvaru (Talasaz, Kakavand et al.
2020). Balstoties uz pédéjam COVID-19 pacientu arstésanas vadlinijam, sirds mazspéjas slimniekiem ka
vazopresorus iesaka ievadit norepinefrinu vai vazopresinu. Savukart neiesaka lietot dobutaminu, jo tas




var izraisit aritmijas un paaugstinat mirstibas incidenci. Savukart kardiogéna Soka gadijuma pacientiem
jaievada dobutamins, bet milrinons var tikt ievadits ka papildus terapija (Alhazzani, Moller et al. 2020).

Aritmiju gadijuma COVID-19 pacientiem iesaka ievadit standarta antiaritmisko terapiju, neaizmirstot, ka
COVID-19 pacientiem var tikt ievaditas zalu vielas, kas var izmainit antiaritmisko lidzekJu metabolismu
un sirds uzbudinajuma signala parnesi (Talasaz, Kakavand et al. 2020).

Paaugstinata trombu veidosanas COVID-19 pacientiem saistita ar koagulopatiju, izteiktu iekaisuma
reakciju un hipoksijas attistibu (Talasaz, Kakavand et al. 2020). COVID-19 pacientiem ar dzilo vénu
trombozi iesaka ievadit daJu no maksimalas devas, vai, ja pacientam nav asino$anas riska, tad maksimalo
devu (Bikdeli, Madhavan et al. 2020, Obi, Barnes et al. 2020). Ka ar1 pacientiem, kas antikoagulantus
lieto ilgstosi, iestajoties klinika vélams pariet uz parenterali ievadamajiem antikoagulaniem (Bikdeli,
Madhavan et al. 2020).

Meldonija potencials COVID-19 komplikaciju arstéSana un ieteikumi turpmakajiem pétijjumiem

Neskatoties uz pieejamo terapiju, ar COVID-19 saistito kardiovaskularo komplikaciju attistibas incidence
arvien vél saglabajas augsta, tapéc jaunu zalu vielu mekléjumi un esoso zalu parprofilésana pacientu
COVID-19 pacientu dzivés kvalitates uzlaboSanai un mirstibas samazinasanai ir aktuala téma. Valsts
Pétijumu programmas COVID-19 seku mazinasanai projekta , Jauni arstniecibas un profilakses lidzekli
koronavirusu un to izraisito infekciju seku mazinasanai” ietvaros iegltie rezultati liecina, ka meldonijs
noveérs sirds kambaru disfunkcijas attistibu, ka ari citas plausu un kardiovaskularas komplikacijas gan
Kimiski izraistta (monokrotolina injekcija) plausu bojajuma, gan LPS-inducétas endotoksémijas
prekliniskajos mode]os, kas izraisa COVID-19 infekcijai l1dzigu komplikaciju profilu. Turklat abos
eksperimentalajos mode)os meldonija terapija aizsargaja ari sirds mitohondriju funkcionalitati, tadéjadi
uzlabojot sirds energijas metabolisma efektivitati.

Projekta rezultati pamato:

1. Jaunu pétijumu uzsaksanu, lai novértétu meldonija lietoSanas ietekmi uz sirds un asinsvadu
slimibu norisi COVID-19 infekcijas gadijuma.

2. Kliniskos novérojumu uzsaksanu COVID-19 pacientiem, kuri lieto meldoniju.

3. Retrospektivu pétljumu veikSsana minéto zalu terapeitisko ieguvumu novértésanai Covid
pacientiem.

Citétas literatiiras saraksts

Agostini, M. L., E. L. Andres, A. C. Sims, R. L. Graham, T. P. Sheahan, X. Lu, E. C. Smith, J. B. Case, J. V.
Feng, R. Jordan, A. S. Ray, T. Cihlar, D. Siegel, R. L. Mackman, M. O. Clarke, R. S. Baric and M. R. Denison
(2018). "Coronavirus Susceptibility to the Antiviral Remdesivir (GS-5734) Is Mediated by the Viral
Polymerase and the Proofreading Exoribonuclease." mBio 9(2).

Al-Bari, M. A. A. (2017). "Targeting endosomal acidification by chloroquine analogs as a promising
strategy for the treatment of emerging viral diseases." Pharmacol Res Perspect 5(1): e00293.

Alhazzani, W., M. H. Moller, Y. M. Arabi, M. Loeb, M. N. Gong, E. Fan, S. Oczkowski, M. M. Levy, L. Derde,
A. Dzierba, B. Du, M. Aboodi, H. Wunsch, M. Cecconi, Y. Koh, D. S. Chertow, K. Maitland, F. Alshamsi, E.
Belley-Cote, M. Greco, M. Laundy, J. S. Morgan, J. Kesecioglu, A. McGeer, L. Mermel, M. J. Mammen, P.




E. Alexander, A. Arrington, J. E. Centofanti, G. Citerio, B. Baw, Z. A. Memish, N. Hammond, F. G. Hayden,
L. Evans and A. Rhodes (2020). "Surviving Sepsis Campaign: guidelines on the management of critically ill
adults with Coronavirus Disease 2019 (COVID-19)." Intensive Care Med 46(5): 854-887.

Anastasiou, I. A,, |. Eleftheriadou, A. Tentolouris, D. Tsilingiris and N. Tentolouris (2020). "In Vitro Data of
Current Therapies for SARS-CoV-2." Curr Med Chem 27(27): 4542-4548.

Beigel, J. H., K. M. Tomashek, L. E. Dodd, A. K. Mehta, B. S. Zingman, A. C. Kalil, E. Hohmann, H. Y. Chu, A.
Luetkemeyer, S. Kline, D. Lopez de Castilla, R. W. Finberg, K. Dierberg, V. Tapson, L. Hsieh, T. F.
Patterson, R. Paredes, D. A. Sweeney, W. R. Short, G. Touloumi, D. C. Lye, N. Ohmagari, M. D. Oh, G. M.
Ruiz-Palacios, T. Benfield, G. Fatkenheuer, M. G. Kortepeter, R. L. Atmar, C. B. Creech, J. Lundgren, A. G.
Babiker, S. Pett, J. D. Neaton, T. H. Burgess, T. Bonnett, M. Green, M. Makowski, A. Osinusi, S. Nayak, H.
C. Lane and A.-S. G. Members (2020). "Remdesivir for the Treatment of Covid-19 - Final Report." N Engl J
Med 383(19): 1813-1826.

Bersanelli, M. (2020). "Controversies about COVID-19 and anticancer treatment with immune
checkpoint inhibitors." Immunotherapy 12(5): 269-273.

Bikdeli, B., M. V. Madhavan, D. Jimenez, T. Chuich, I. Dreyfus, E. Driggin, C. Nigoghossian, W. Ageno, M.
Madjid, Y. Guo, L. V. Tang, Y. Hu, J. Giri, M. Cushman, |. Quere, E. P. Dimakakos, C. M. Gibson, G. Lippi, E.
J. Favaloro, J. Fareed, J. A. Caprini, A. J. Tafur, J. R. Burton, D. P. Francese, E. Y. Wang, A. Falanga, C.
McLintock, B. J. Hunt, A. C. Spyropoulos, G. D. Barnes, J. W. Eikelboom, |. Weinberg, S. Schulman, M.
Carrier, G. Piazza, J. A. Beckman, P. G. Steg, G. W. Stone, S. Rosenkranz, S. Z. Goldhaber, S. A. Parikh, M.
Monreal, H. M. Krumholz, S. V. Konstantinides, J. I. Weitz, G. Y. H. Lip, E. b. t. I. N. E. Global Covid-19
Thrombosis Collaborative Group, S. b. t. E. S. C. W. G. o. P. C. the lua and F. Right Ventricular (2020).
"COVID-19 and Thrombotic or Thromboembolic Disease: Implications for Prevention, Antithrombotic
Therapy, and Follow-Up: JACC State-of-the-Art Review." ] Am Coll Cardiol 75(23): 2950-2973.

Blaising, J., S. J. Polyak and E. |. Pecheur (2014). "Arbidol as a broad-spectrum antiviral: an update."
Antiviral Res 107: 84-94.

Bozkurt, B., R. Kovacs and B. Harrington (2020). "Joint HFSA/ACC/AHA Statement Addresses Concerns
Re: Using RAAS Antagonists in COVID-19." J Card Fail 26(5): 370.

Caforio, A. L., S. Pankuweit, E. Arbustini, C. Basso, J. Gimeno-Blanes, S. B. Felix, M. Fu, T. Helio, S.
Heymans, R. Jahns, K. Klingel, A. Linhart, B. Maisch, W. McKenna, J. Mogensen, Y. M. Pinto, A. Ristic, H.
P. Schultheiss, H. Seggewiss, L. Tavazzi, G. Thiene, A. Yilmaz, P. Charron, P. M. Elliott, M. European
Society of Cardiology Working Group on and D. Pericardial (2013). "Current state of knowledge on
aetiology, diagnosis, management, and therapy of myocarditis: a position statement of the European
Society of Cardiology Working Group on Myocardial and Pericardial Diseases." Eur Heart J 34(33): 2636-
2648, 2648a-2648d.

Cai, Q., M. Yang, D. Liu, J. Chen, D. Shu, J. Xia, X. Liao, Y. Gu, Q. Cai, Y. Yang, C. Shen, X. Li, L. Peng, D.
Huang, J. Zhang, S. Zhang, F. Wang, J. Liu, L. Chen, S. Chen, Z. Wang, Z. Zhang, R. Cao, W. Zhong, Y. Liu
and L. Liu (2020). "Experimental Treatment with Favipiravir for COVID-19: An Open-Label Control Study."
Engineering (Beijing).

Calderon, J. M., H. M. Zeron and S. Padmanabhan (2020). "Treatment with Hydroxychloroquine vs
Hydroxychloroquine + Nitazoxanide in COVID-19 patients with risk factors for poor prognosis: A
structured summary of a study protocol for a randomised controlled trial." Trials 21(1): 504.

Cantini, F., L. Niccoli, D. Matarrese, E. Nicastri, P. Stobbione and D. Goletti (2020). "Baricitinib therapy in
COVID-19: A pilot study on safety and clinical impact." ) Infect 81(2): 318-356.

Cantini, F., L. Niccoli, C. Nannini, D. Matarrese, M. E. D. Natale, P. Lotti, D. Aquilini, G. Landini, B.
Cimolato, M. A. D. Pietro, M. Trezzi, P. Stobbione, G. Frausini, A. Navarra, E. Nicastri, G. Sotgiu and D.
Goletti (2020). "Beneficial impact of Baricitinib in COVID-19 moderate pneumonia; multicentre study." J
Infect 81(4): 647-679.




Cao, Y., J. Wei, L. Zou, T. Jiang, G. Wang, L. Chen, L. Huang, F. Meng, L. Huang, N. Wang, X. Zhou, H. Luo,
Z. Mao, X. Chen, J. Xie, J. Liu, H. Cheng, J. Zhao, G. Huang, W. Wang and J. Zhou (2020). "Ruxolitinib in
treatment of severe coronavirus disease 2019 (COVID-19): A multicenter, single-blind, randomized
controlled trial." J Allergy Clin Immunol 146(1): 137-146 e133.

Chien, M., T. K. Anderson, S. Jockusch, C. Tao, X. Li, S. Kumar, J. J. Russo, R. N. Kirchdoerfer and J. Ju
(2020). "Nucleotide Analogues as Inhibitors of SARS-CoV-2 Polymerase, a Key Drug Target for COVID-
19." ) Proteome Res 19(11): 4690-4697.

Clerkin, K. J., J. A. Fried, J. Raikhelkar, G. Sayer, J. M. Griffin, A. Masoumi, S. S. Jain, D. Burkhoff, D.
Kumaraiah, L. Rabbani, A. Schwartz and N. Uriel (2020). "COVID-19 and Cardiovascular Disease."
Circulation 141(20): 1648-1655.

De Meyer, S., D. Bojkova, J. Cinatl, E. Van Damme, C. Buyck, M. Van Loock, B. Woodfall and S. Ciesek
(2020). "Lack of antiviral activity of darunavir against SARS-CoV-2." Int J Infect Dis 97: 7-10.

Dherange, P., J. Lang, P. Qian, B. Oberfeld, W. H. Sauer, B. Koplan and U. Tedrow (2020). "Arrhythmias
and COVID-19: A Review." JACC Clin Electrophysiol 6(9): 1193-1204.

Dyall, J., C. M. Coleman, B. J. Hart, T. Venkataraman, M. R. Holbrook, J. Kindrachuk, R. F. Johnson, G. G.
Olinger, Jr., P. B. Jahrling, M. Laidlaw, L. M. Johansen, C. M. Lear-Rooney, P. J. Glass, L. E. Hensley and M.
B. Frieman (2014). "Repurposing of clinically developed drugs for treatment of Middle East respiratory
syndrome coronavirus infection." Antimicrob Agents Chemother 58(8): 4885-4893.

Dong, N., J. Cai, Y. Zhou, J. Liu and F. Li (2020). "End-Stage Heart Failure With COVID-19: Strong Evidence
of Myocardial Injury by 2019-nCoV." JACC Heart Fail 8(6): 515-517.

Dou, Q., X. Wei, K. Zhou, S. Yang and P. Jia (2020). "Cardiovascular Manifestations and Mechanisms in
Patients with COVID-19." Trends Endocrinol Metab 31(12): 893-904.

Elfiky, A. A. (2020). "Ribavirin, Remdesivir, Sofosbuvir, Galidesivir, and Tenofovir against SARS-CoV-2
RNA dependent RNA polymerase (RdRp): A molecular docking study." Life Sci 253: 117592.

Fayssoil, A., H. Mustafic and N. Mansencal (2020). "The Right Ventricle in COVID-19 Patients." Am J
Cardiol 130: 166-167.

Fried, J. A., K. Ramasubbu, R. Bhatt, V. K. Topkara, K. J. Clerkin, E. Horn, L. Rabbani, D. Brodie, S. S. Jain,
A.J. Kirtane, A. Masoumi, K. Takeda, D. Kumaraiah, D. Burkhoff, M. Leon, A. Schwartz, N. Uriel and G.
Sayer (2020). "The Variety of Cardiovascular Presentations of COVID-19." Circulation 141(23): 1930-
1936.

Gautret, P., J. C. Lagier, P. Parola, V. T. Hoang, L. Meddeb, M. Mailhe, B. Doudier, J. Courjon, V.
Giordanengo, V. E. Vieira, H. Tissot Dupont, S. Honore, P. Colson, E. Chabriere, B. La Scola, J. M. Rolain,
P. Brouqui and D. Raoult (2020). "Hydroxychloroquine and azithromycin as a treatment of COVID-19:
results of an open-label non-randomized clinical trial." Int J Antimicrob Agents 56(1): 105949.
Ghofrani, H. A., I. H. Osterloh and F. Grimminger (2006). "Sildenafil: from angina to erectile dysfunction
to pulmonary hypertension and beyond." Nat Rev Drug Discov 5(8): 689-702.

Gordon, C. J,, E. P. Tchesnokov, J. Y. Feng, D. P. Porter and M. Gotte (2020). "The antiviral compound
remdesivir potently inhibits RNA-dependent RNA polymerase from Middle East respiratory syndrome
coronavirus." J Biol Chem 295(15): 4773-4779.

Graci, J. D. and C. E. Cameron (2006). "Mechanisms of action of ribavirin against distinct viruses." Rev
Med Virol 16(1): 37-48.

Group, R. C., P. Horby, W. S. Lim, J. R. Emberson, M. Mafham, J. L. Bell, L. Linsell, N. Staplin, C. Brightling,
A. Ustianowski, E. EImahi, B. Prudon, C. Green, T. Felton, D. Chadwick, K. Rege, C. Fegan, L. C. Chappell,
S. N. Faust, T. Jaki, K. Jeffery, A. Montgomery, K. Rowan, E. Juszczak, J. K. Baillie, R. Haynes and M. J.
Landray (2020). "Dexamethasone in Hospitalized Patients with Covid-19 - Preliminary Report." N Engl J
Med.

Grundy, S. M., N. J. Stone, A. L. Bailey, C. Beam, K. K. Birtcher, R. S. Blumenthal, L. T. Braun, S. de
Ferranti, J. Faiella-Tommasino, D. E. Forman, R. Goldberg, P. A. Heidenreich, M. A. Hlatky, D. W. Jones,




D. Lloyd-Jones, N. Lopez-Pajares, C. E. Ndumele, C. E. Orringer, C. A. Peralta, J. J. Saseen, S. C. Smith, Jr.,
L. Sperling, S. S. Virani and J. Yeboah (2019). "2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on the Management
of Blood Cholesterol: Executive Summary: A Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines." ) Am Coll Cardiol 73(24): 3168-3209.
Hodos, R. A, B. A. Kidd, K. Shameer, B. P. Readhead and J. T. Dudley (2016). "In silico methods for drug
repurposing and pharmacology." Wiley Interdiscip Rev Syst Biol Med 8(3): 186-210.

Hoffmann, M., K. Mosbauer, H. Hofmann-Winkler, A. Kaul, H. Kleine-Weber, N. Kruger, N. C. Gassen, M.
A. Muller, C. Drosten and S. Pohlmann (2020). "Chloroquine does not inhibit infection of human lung
cells with SARS-CoV-2." Nature 585(7826): 588-590.

Huang, C., Y. Wang, X. Li, L. Ren, J. Zhao, Y. Hu, L. Zhang, G. Fan, J. Xu, X. Gu, Z. Cheng, T. Yu, J. Xia, Y.
Wei, W. Wu, X. Xie, W. Yin, H. Li, M. Liu, Y. Xiao, H. Gao, L. Guo, J. Xie, G. Wang, R. Jiang, Z. Gao, Q. Jin, J.
Wang and B. Cao (2020). "Clinical features of patients infected with 2019 novel coronavirus in Wuhan,
China." Lancet 395(10223): 497-506.

Huang, F., C. Zhang, Q. Liu, Y. Zhao, Y. Zhang, Y. Qin, X. Li, C. Li, C. Zhou, N. Jin and C. Jiang (2020).
"Identification of amitriptyline HCI, flavin adenine dinucleotide, azacitidine and calcitriol as repurposing
drugs for influenza A H5N1 virus-induced lung injury." PLoS Pathog 16(3): e1008341.

Hung, I. F., K. C. Lung, E. Y. Tso, R. Liu, T. W. Chung, M. Y. Chu, Y. Y. Ng, J. Lo, J. Chan, A. R. Tam, H. P.
Shum, V. Chan, A. K. Wu, K. M. Sin, W. S. Leung, W. L. Law, D. C. Lung, S. Sin, P. Yeung, C. C. Yip, R. R.
Zhang, A. Y. Fung, E. Y. Yan, K. H. Leung, J. D. Ip, A. W. Chu, W. M. Chan, A. C. Ng, R. Lee, K. Fung, A.
Yeung, T. C. Wu, J. W. Chan, W. W. Yan, W. M. Chan, J. F. Chan, A. K. Lie, O. T. Tsang, V. C. Cheng, T. L.
Que, C. S. Lau, K. H. Chan, K. K. To and K. Y. Yuen (2020). "Triple combination of interferon beta-1b,
lopinavir-ritonavir, and ribavirin in the treatment of patients admitted to hospital with COVID-19: an
open-label, randomised, phase 2 trial." Lancet 395(10238): 1695-1704.

Ibanez, B., S. James, S. Agewall, M. J. Antunes, C. Bucciarelli-Ducci, H. Bueno, A. L. P. Caforio, F. Crea, J.
A. Goudevenos, S. Halvorsen, G. Hindricks, A. Kastrati, M. J. Lenzen, E. Prescott, M. Roffi, M. Valgimigli,
C. Varenhorst, P. Vranckx and P. Widimsky (2018). "[2017 ESC Guidelines for the management of acute
myocardial infarction in patients presenting with ST-segment elevation.]." Kardiol Pol 76(2): 229-313.
Yao, X., F. Ye, M. Zhang, C. Cui, B. Huang, P. Niu, X. Liu, L. Zhao, E. Dong, C. Song, S. Zhan, R. Lu, H. Li, W.
Tan and D. Liu (2020). "In Vitro Antiviral Activity and Projection of Optimized Dosing Design of
Hydroxychloroquine for the Treatment of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2)." Clin Infect Dis 71(15): 732-739.

Janosi, A., A. Kadar, J. Hankoczy, A. Feher and A. Arvay (1989). "[Symptomless (silent) myocardial
ischemia and its prognostic significance]." Orv Hetil 130(9): 453-455.

Johnson, R. M. and J. M. Vinetz (2020). "Dexamethasone in the management of covid -19." BMJ 370:
m2648.

Jung, F., A. Kruger-Genge, R. P. Franke, F. Hufert and J. H. Kupper (2020). "COVID-19 and the
endothelium." Clin Hemorheol Microcirc 75(1): 7-11.

Koch, U., M. Hamacher and P. Nussbaumer (2014). "Cheminformatics at the interface of medicinal
chemistry and proteomics." Biochim Biophys Acta 1844(1 Pt A): 156-161.

La Rosee, F., H. C. Bremer, |. Gehrke, A. Kehr, A. Hochhaus, S. Birndt, M. Fellhauer, M. Henkes, B. Kumle,
S. G. Russo and P. La Rosee (2020). "The Janus kinase 1/2 inhibitor ruxolitinib in COVID-19 with severe
systemic hyperinflammation." Leukemia 34(7): 1805-1815.

Li, Y., H. Li, S. Zhu, Y. Xie, B. Wang, L. He, D. Zhang, Y. Zhang, H. Yuan, C. Wu, W. Sun, Y. Zhang, M. Li, L.
Cui, Y. Cai, J. Wang, Y. Yang, Q. Lv, L. Zhang and M. Xie (2020). "Prognostic Value of Right Ventricular
Longitudinal Strain in Patients With COVID-19." JACC Cardiovasc Imaging 13(11): 2287-2299.




Liu, J., R. Cao, M. Xu, X. Wang, H. Zhang, H. Hu, Y. Li, Z. Hu, W. Zhong and M. Wang (2020).
"Hydroxychloroquine, a less toxic derivative of chloroquine, is effective in inhibiting SARS-CoV-2
infection in vitro." Cell Discov 6: 16.

Long, B., W. J. Brady, A. Koyfman and M. Gottlieb (2020). "Cardiovascular complications in COVID-19."
Am J Emerg Med 38(7): 1504-1507.

Nabirotchkin, S., A. E. Peluffo, P. Rinaudo, J. Yu, R. Hajj and D. Cohen (2020). "Next-generation drug
repurposing using human genetics and network biology." Curr Opin Pharmacol 51: 78-92.

Nicastri, E., N. Petrosillo, T. Ascoli Bartoli, L. Lepore, A. Mondi, F. Palmieri, G. D'Offizi, L. Marchioni, S.
Murachelli, G. Ippolito and A. Antinori (2020). "National Institute for the Infectious Diseases "L.
Spallanzani", IRCCS. Recommendations for COVID-19 clinical management." Infect Dis Rep 12(1): 8543.
Obi, A. T., G. D. Barnes, T. W. Wakefield, S. Brown, J. L. Eliason, E. Arndt and P. K. Henke (2020).
"Practical diagnosis and treatment of suspected venous thromboembolism during COVID-19 pandemic."
J Vasc Surg Venous Lymphat Disord 8(4): 526-534.

Oprea, T. 1., J. E. Bauman, C. G. Bologa, T. Buranda, A. Chigaev, B. S. Edwards, J. W. Jarvik, H. D. Gresham,
M. K. Haynes, B. Hjelle, R. Hromas, L. Hudson, D. A. Mackenzie, C. Y. Muller, J. C. Reed, P. C. Simons, Y.
Smagley, J. Strouse, Z. Surviladze, T. Thompson, O. Ursu, A. Waller, A. Wandinger-Ness, S. S. Winter, Y.
Wu, S. M. Young, R. S. Larson, C. Willman and L. A. Sklar (2011). "Drug Repurposing from an Academic
Perspective." Drug Discov Today Ther Strateg 8(3-4): 61-69.

Paolini, G. V., R. H. Shapland, W. P. van Hoorn, J. S. Mason and A. L. Hopkins (2006). "Global mapping of
pharmacological space." Nat Biotechnol 24(7): 805-815.

Park, J. F., S. Banerjee and S. Umar (2020). "In the eye of the storm: the right ventricle in COVID-19."
Pulm Circ 10(3): 2045894020936660.

Pedersen, N. C., M. Perron, M. Bannasch, E. Montgomery, E. Murakami, M. Liepnieks and H. Liu (2019).
"Efficacy and safety of the nucleoside analog GS-441524 for treatment of cats with naturally occurring
feline infectious peritonitis." ) Feline Med Surg 21(4): 271-281.

Piro, R. M. (2012). "Network medicine: linking disorders." Hum Genet 131(12): 1811-1820.

Pirzada, A., A. T. Mokhtar and A. D. Moeller (2020). "COVID-19 and Myocarditis: What Do We Know So
Far?" CJC Open 2(4): 278-285.

Pushpakom, S., F. lorio, P. A. Eyers, K. J. Escott, S. Hopper, A. Wells, A. Doig, T. Guilliams, J. Latimer, C.
McNamee, A. Norris, P. Sanseau, D. Cavalla and M. Pirmohamed (2019). "Drug repurposing: progress,
challenges and recommendations.” Nat Rev Drug Discov 18(1): 41-58.

Richardson, S., J. S. Hirsch, M. Narasimhan, J. M. Crawford, T. McGinn, K. W. Davidson, C.-R. C. the
Northwell, D. P. Barnaby, L. B. Becker, J. D. Chelico, S. L. Cohen, J. Cookingham, K. Coppa, M. A.
Diefenbach, A. J. Dominello, J. Duer-Hefele, L. Falzon, J. Gitlin, N. Hajizadeh, T. G. Harvin, D. A.
Hirschwerk, E. J. Kim, Z. M. Kozel, L. M. Marrast, J. N. Mogavero, G. A. Osorio, M. Qiu and T. P. Zanos
(2020). "Presenting Characteristics, Comorbidities, and Outcomes Among 5700 Patients Hospitalized
With COVID-19 in the New York City Area." JAMA 323(20): 2052-2059.

Rosa, S. G. V. and W. C. Santos (2020). "Clinical trials on drug repositioning for COVID-19 treatment." Rev
Panam Salud Publica 44: e40.

Ruan, Q,, K. Yang, W. Wang, L. Jiang and J. Song (2020). "Clinical predictors of mortality due to COVID-19
based on an analysis of data of 150 patients from Wuhan, China." Intensive Care Med 46(5): 846-848.
Sayad, B., M. Sobhani and R. Khodarahmi (2020). "Sofosbuvir as Repurposed Antiviral Drug Against
COVID-19: Why Were We Convinced to Evaluate the Drug in a Registered/Approved Clinical Trial?" Arch
Med Res 51(6): 577-581.

Sargiacomo, C., F. Sotgia and M. P. Lisanti (2020). "COVID-19 and chronological aging: senolytics and
other anti-aging drugs for the treatment or prevention of corona virus infection?" Aging (Albany NY)
12(8): 6511-6517.




Singh, T. U., S. Parida, M. C. Lingaraju, M. Kesavan, D. Kumar and R. K. Singh (2020). "Drug repurposing
approach to fight COVID-19." Pharmacol Rep 72(6): 1479-1508.

Talasaz, A. H., H. Kakavand, B. Van Tassell, M. Aghakouchakzadeh, P. Sadeghipour, S. Dunn and B.
Geraiely (2020). "Cardiovascular Complications of COVID-19: Pharmacotherapy Perspective." Cardiovasc
Drugs Ther.

Tang, N., H. Bai, X. Chen, J. Gong, D. Li and Z. Sun (2020). "Anticoagulant treatment is associated with
decreased mortality in severe coronavirus disease 2019 patients with coagulopathy." ) Thromb Haemost
18(5): 1094-1099.

Thomas, H., G. Foster and D. Platis (2003). "Mechanisms of action of interferon and nucleoside
analogues." J Hepatol 39 Suppl 1: S93-98.

Tikellis, C. and M. C. Thomas (2012). "Angiotensin-Converting Enzyme 2 (ACE2) Is a Key Modulator of the
Renin Angiotensin System in Health and Disease." Int J Pept 2012: 256294.

Unudurthi, S. D., P. Luthra, R. J. C. Bose, J. R. McCarthy and M. |. Kontaridis (2020). "Cardiac
inflammation in COVID-19: Lessons from heart failure." Life Sci 260: 118482.

Vankadari, N. (2020). "Arbidol: A potential antiviral drug for the treatment of SARS-CoV-2 by blocking
trimerization of the spike glycoprotein." Int J Antimicrob Agents 56(2): 105998.

Villar, J., C. Ferrando, D. Martinez, A. Ambros, T. Munoz, J. A. Soler, G. Aguilar, F. Alba, E. Gonzalez-
Higueras, L. A. Conesa, C. Martin-Rodriguez, F. J. Diaz-Dominguez, P. Serna-Grande, R. Rivas, J. Ferreres,
J. Belda, L. Capilla, A. Tallet, J. M. Anon, R. L. Fernandez, J. M. Gonzalez-Martin and A. n. dexamethasone
in (2020). "Dexamethasone treatment for the acute respiratory distress syndrome: a multicentre,
randomised controlled trial." Lancet Respir Med 8(3): 267-276.

Vincent, M. J,, E. Bergeron, S. Benjannet, B. R. Erickson, P. E. Rollin, T. G. Ksiazek, N. G. Seidah and S. T.
Nichol (2005). "Chloroquine is a potent inhibitor of SARS coronavirus infection and spread." Virol J 2: 69.
Wang, Y., D. Zhang, G. Du, R. Du, J. Zhao, Y. Jin, S. Fu, L. Gao, Z. Cheng, Q. Lu, Y. Hu, G. Luo, K. Wang, Y.
Lu, H. Li, S. Wang, S. Ruan, C. Yang, C. Mei, Y. Wang, D. Ding, F. Wu, X. Tang, X. Ye, Y. Ye, B. Liu, J. Yang,
W.Yin, A. Wang, G. Fan, F. Zhou, Z. Liu, X. Gu, J. Xu, L. Shang, Y. Zhang, L. Cao, T. Guo, Y. Wan, H. Qin, Y.
Jiang, T. Jaki, F. G. Hayden, P. W. Horby, B. Cao and C. Wang (2020). "Remdesivir in adults with severe
COVID-19: a randomised, double-blind, placebo-controlled, multicentre trial." Lancet 395(10236): 1569-
1578.

Wang, M., R. Cao, L. Zhang, X. Yang, J. Liu, M. Xu, Z. Shi, Z. Hu, W. Zhong and G. Xiao (2020). "Remdesivir
and chloroquine effectively inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro." Cell
Res 30(3): 269-271.

Wang, X., R. Cao, H. Zhang, J. Liu, M. Xu, H. Hu, Y. Li, L. Zhao, W. Li, X. Sun, X. Yang, Z. Shi, F. Deng, Z. Hu,
W. Zhong and M. Wang (2020). "The anti-influenza virus drug, arbidol is an efficient inhibitor of SARS-
CoV-2 in vitro." Cell Discov 6: 28.

Wong, C. H., K. W. Siah and A. W. Lo (2019). "Estimation of clinical trial success rates and related
parameters." Biostatistics 20(2): 273-286.

Xu, X., M. Han, T. Li, W. Sun, D. Wang, B. Fu, Y. Zhou, X. Zheng, Y. Yang, X. Li, X. Zhang, A. Pan and H. Wei
(2020). "Effective treatment of severe COVID-19 patients with tocilizumab." Proc Natl Acad SciUS A
117(20): 10970-10975.

Zheng, Y. Y., Y. T. Ma, J. Y. Zhang and X. Xie (2020). "COVID-19 and the cardiovascular system." Nat Rev
Cardiol 17(5): 259-260.

Zhou, Y., F. Wang, J. Tang, R. Nussinov and F. Cheng (2020). "Artificial intelligence in COVID-19 drug
repurposing." Lancet Digit Health 2(12): e667-e676.

Zhu, Z.,Z. Lu, T. Xu, C. Chen, G. Yang, T. Zha, J. Lu and Y. Xue (2020). "Arbidol monotherapy is superior to
lopinavir/ritonavir in treating COVID-19." ) Infect 81(1): e21-e23.




	ZINĀTNISKĀ PĒTĪJUMA REZULTĀTS

