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ABSTRACT 

 
 

In this article we have discussed about how different drug used in covid-19 have 

impact on liver. Coronavirusidisease is a newly discovered virus that causes an 

infectious disease. It enters in the body by nose or by the help of  mouth and various 

problems in the body such as difficulty in breathing, fever, loss of smell and taste etc. 

most common symptoms of covid are dry cough,  fever and tiredness. The corona 

virus is of four types alphacoronavirus, betacoronavirus, gammacoronavirus and 

deltacoronavirus. In this article we have discussed about impact of sars-cov on liver 

injury, impact of mers-cov on liver injury and sars-cov-2 i.e corona virus on liver 

injury among these three sars-cov -2 is most dangerous and fatal. The main aim of this 

article is to discuss the effects of drugs on liver such as remdesivir is the most potent 

drug used in treatment of covid-19 it is an antiviral drug so it works by decrease in 

viral RNA production and its effect on liver is that it induces hepatotoxicity and 

causes  hepatic enzymes elevation. We have written others information related to the 

drug such as its composition, outcome in covid, drug category and its chemical 

structure. We have also discussed about the several drugs are currently being 

developed for the treatment of covid-19 and the vaccines under development for 

COVID-19.  
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Covid-19:iCurrentiupdatesionidrugsianditheiriimpactioniliver 

 

1.iINTRODUCTION 

Coronavirusidiseasei(COVID19)iisiainewlyidiscoveredicoronavirusithaticausesianiinf

ectiousidisease.iTheimajorityiofipeopleiinfectediwithitheicovid-

19ivirusiwillihaveimilditoimoderateirespiratoryisymptomsiandiwillirecoveriwithoutin

eedingianyispecialicare.iPeopleioveritheiageiofi65,iasiwelliasithoseiwithiunderlyingi

medicaliconditionsisuchiasicardiovascularidisease,idiabetes,ichronicirespiratoryidisea

se,iandicancer,iareiatiaihigheririskiofidevelopingiseriousiillness.iWhenianiinfectediin

dividualicoughsiorisneezes,itheiCOVID-

19ivirusispreadsimainlyibyisalivaidropletsiorinasalidischarge[1]. 

AccordingitoiWHOiGlobally,Asiofi3:44ip.m.iCETioniMarchi19,i2021,iWHOihadirec

eivedireportsiofi121,464,666iconfirmedicasesiofiCOVID-

19,iwithi2,684,093ideaths.iAitotaliofi364,184,603ivaccineidosesihadibeenidistributed

iasiofiMarchi18,i2021.[2] 

Theicoronavirusithaticausesisevereiacuteirespiratoryisyndromei2i(SARS-cov-

2)ihasibecomeiaimajoriconcernitoiglobalipublicihealth.[3,4]iWhileitheivirusiappearsit

oibeionlyipartiallyirelateditoitheicoronavirusesithaticauseiextremeiacuteirespiratoryis

yndromeiandiMiddleiEastirespiratoryisyndrome,ibothiofitheseivirusesicauseisevereia

ndipotentiallyifataliacuteirespiratoryisyndromesiinihumans.i[5]iUnfortunately,inoispe

cific/targetedimedicationsiorivaccinesiareiavailableiatithisitime,ianditheinumberiofiS

ARS-cov-2-positiveipatientsiisiincreasingiinimanyipartsiofitheiworld.i[6]iCOVID-

19i(coronavirusidisease)iisiaihighlyiinfectiousidisease.iInicertainicases,iiticaniquickly

iprogressitoiacuteirespiratoryidistressisyndromei(ARDS),iwhichicanileaditoimultiorg

anidysfunctioniorideath.i[7,8]iCoronavirusi(covs)iisiaicoronavirusifamilyivirusiwithit

heilargestigenomeiofianyiknowniRNAivirus.iItiisipresentiinihumans,imice,ipigs,icats,

idogs,iandiotherispecies.iHumanidiseaseiisicausedibyisevenicoronavirusitypes,ifourio

fiwhichi(hcov-NL63,ihcov-229E,ihcov-OC43,iandihcov-

HKU1)icauseirespiratoryiinfectionsiiniimmunocompromisedipeople,ichildren,iandith

eielderly[9].iTheiextremeiacuteirespiratoryisyndromeicoronavirusi(SARS-

cov),itheiMiddleiEastirespiratoryisyndromeicoronavirusi(MERS-

cov),iandithei2019inewicoronavirusiareitheiotherithreeiextremelyipathogenicihumani

coronavirusesi(SARS-cov-

2).iTheseithreeivirusesimayicauseirespiratory,iintestinal,ihepatic,iandineuronalidiseas



 

 

es,iasiwelliasiARDS,imultipleiorganifailurei(MOF),iandievenideathiiniextremeicases.

[10-12].iPatientsiinfectediwithiSARS-cov,iMERS-cov,iandiSARS-cov-

2ihaveibeenishownitoihaveivaryingidegreesiofiliveridamage,iaccordingitoistudies. 

Coronavirusesiareienveloped,isingle-

strandedilargeiRNAivirusesithatiinfectihumansiandiaivarietyiofianimals.iCoronavirus

esiareidividediintoifourisubgroups:ialpha,ibeta,igamma,iandidelta.iSARS-cov-

2,ilikeiSARS-

cov,ibelongsitoitheibetaisubgroupiofitheicoronavirusifamily,iwhichicausediaiworldwi

deioutbreakiini2003.i[13,14].AccordingitoitheiWorldiHealthiOrganization,itheidiseas

eicausedibyiSARS-cov-2iisinowiknowniasiCOVID-19.iSARS-cov-2,ilikeiSARS-

cov,iprimarilyitargetsitheirespiratoryisystem.iMedicalisymptomsiofitheidiseaseiinisy

mptomaticipatientsiincludeifever,icough,iexhaustion,iandiotherisignsiofirespiratoryitr

actiinfections.i[15,16].iIndividualsiwithisevereiacuteirespiratoryidistressisyndrome,ia

cuteicardiaciinjury,ikidneyifailure,iandideathidevelopisignsiofipneumonia,iwhichiarei

associatediwithicomplicationsisuchiasisevereiacuteirespiratoryidistressisyndrome,iacu

teicardiaciinjury,ikidneyifailure,iandideath.iEveniifiitiisinotiaiprominentifeatureiofith

eidisease,iliveridysfunctionihasibeeniidentifiediasiaitypicaliclinicalimanifestationiinip

atientsiwithiSARS-

coviinfection.i[17,18].iIt'sialsoiuncertainihowiseriousitheiliveridamageiisiinitheinewi

SARS-cov-2ioutbreak. 

 

TheifirsticasesiofiCoronavirusidiseasei(COVID-

19)iwereidiscoverediiniDecemberi2019iiniWuhan,iHubeiiProvince,iChina,iwithicases

iofiviralipneumonia.i[19].iSinceithen,itheidiseaseihasispreadiworldwide,ianditheiWor

ldiHealthiOrganizationihasideclarediitiaiglobalipandemici(WHO).iTheiillness,iwhichi

isicausedibyitheiextremeiacuteirespiratoryisyndromeicoronavirusi2i(SARS-cov-

2),ihasiresultediiniaisignificantinumberiofihospitaliadmissionsiandideaths,iputtingiaist

rainionihealth-

careiservices.iWithitime,iknowledgeiofitheidiseaseihasigrown,iandiitihasibecomeiclea

rithatiitiaffectsinotionlyitheilungs,ibutialsoitheigastrointestinalisystem,itheiheart,iandi

theiliver[20].iTheihepaticiinvolvementiinitwoirecentipathogenicicoronaviruses,iSARS

-

COViandiMiddleiEastiRespiratoryiSyndromeiCoronavirus,ihasibeeniwellireportedi(

MERS-COV).iTheseitwoivirusesihaveistrikingigeneticisimilaritiesi(especiallyiSARS-



 

 

COV)itoitheinovelicoronavirus,iSARS-cov-

2,iandithusihepaticiinvolvementiisinotisurprising.Indeed,iseveralistudiesihaveiindicat

edithatiSARS-cov-

2iinfectionicausesianiincreaseiiniliveritransaminasesiHepatologyiInternational1i3.iTh

eipurportedimechanismsiincludeitheivirus'sidirectieffectionihepatocytesioritheibiliaryi

epithelium,iliveriinjuryidueitoianiaccentuatediimmuneiresponsei(cytokineistorm)iandi

immuneimediatedidamage,idrugitoxicityi(dueitoidrugsilikeiacetaminophen,iantivirals,

iandihydroxychloroquine),iandiischemicihepatitis,iwhichicanioccuriinipatientsiwithim

ultiorganidysfunction,iincludingihemorrhagicihepatitis.[21].iTheiangiotensin-

convertingienzymei(ACE-2)ireceptor,iwhichiisitheirecognisedibindingisiteiofiSARS-

cov-

2,iisiexpressediinitheibiliaryiepithelium,iwhileiitiisilikelyimuchiloweriinihepatocytes.

iHowever,iinianimalimodelsiofiliveridamage,itheireceptoriexpressioniwasifounditoibe

iupregulated.i[22].ii 

1.1iClassificationioficoronaivirus 

TABLE NO. 01: THE DETAILED CLASSIFICATION OF CORONA VIRUS 

Class Types Family (sub 

family) 

Virulen

t 

Ability 

in 

humans 

Derived 

from  

            

Reference 

On the bases 

of genera 

Alphacoronavirus  Coronaviridae( O

rthocoronavirinae

) 

 Very 

high 

Bat gene 

pool 

[23-29] 

                 

Betacoronavirus Coronaviridae(Or

thocoronavirinae) 

 Very 

High 

 

Bat gene 

pool 

[23-29]        

Gammacoronavir

us 

Coronaviridae(Or

thocoronavirinae) 

High 

 

 Avian 

and  pig 

gene 

pools. 

[23-29]                

Deltacoronavirus Coronaviridae(Or

thocoronavirinae) 

High   Avian 

and  pig 

[23-29] 

https://en.wikipedia.org/wiki/Coronaviridae


 

 

gene 

pools. 

On basis of 

virus infecting 

humans  

Hcov-NL63 

(alphacoronavirus

) 

Coronaviridae( O

rthocoronavirinae

) 

Very 

high 

 Bat gene 

pool 

[23-29] 

Hcov229e 

(alphacoronavirus

) 

Coronaviridae( O

rthocoronavirinae

) 

Very 

high 

 Bat gene 

pool 

[23-29] 

Hcov-OC43 

(betacoronavirus) 

Coronaviridae( O

rthocoronavirinae

) 

Very 

high 

 Bat gene 

pool 

[23-29] 

Hcovhku1 

(betacoronavirus) 

Coronaviridae( O

rthocoronavirinae

) 

Very 

high 

 Bat gene 

pool 

[23-29] 

 

2.iGeneraliiimpactioficovidioniliver 

2.1iSarscovioniliveriinjury 

TheimechanismiofiliveridamageicausedibyiSARS-

covihasibeeniinvestigatediinidepth.iLargeinumbersiofivirusiparticlesiwereipresentiinit

heiparenchymalicellsiandivasculariendotheliumiofiotheriorgans,iincludingitheiliver,id

uringiautopsiesiofiSARSipatients.iRT-PCRiwasiuseditoidetectitheiSARS-

covigenomeiinihepatocytesi[30,31].DuringitheiearlyistagesiofiSARS-

coviinfection,iabnormaliserumilevelsioficytokinesiandichemokinesiwereidiscoveredii

nipatients.i[32]iAccordingitoiDuanietial.,iserumiIL-1,iIL-6,iandiIL-

10ilevelsiwereihigheriinipatientsiwithiabnormaliliverifunctionithaniinipatientsiwithin

ormaliliverifunction,iimplyingiaiconnectionibetweeniliveridamageianditheiinflammat

oryiresponsesiinducedibyiSARS-

coviinfection.iFurthermore,iSARSipatientsiinfectediwithiHBV/HCViwereimoreilikel

yitoiexperienceiliveridamageiandiseriousihepatitis,iwhichiisilikelyidueitoiincreasedih

epatitisivirusireplicationiduringiSARS-

covinfection[33].iIt'siworthinotingithatiantibioticsi(macrolides,iquinolones),iantivirals

i(ribavirin),isteroids,iandiotherimedicationsiuseditoitreatiSARSipatientsicanicauseiliv

eridamageiasiwell[34,35].ii 

https://en.wikipedia.org/wiki/Coronaviridae
https://en.wikipedia.org/wiki/Coronaviridae
https://en.wikipedia.org/wiki/Coronaviridae
https://en.wikipedia.org/wiki/Coronaviridae


 

 

2.2iMerscovioniliveriinjury 

MERS-

coviandihepatitisiTheimajorityiofiMiddleiEastirespiratoryisyndromei(MERS)icasesiw

ereifirstireportediiniSaudiiArabiaiini2012,iandiwereicausedibyiMERS-

coviinfection.iSinceithen,itheivirusihasispreadithroughoutiEurope,iAsia,iAfrica,iandi

NorthiAmericai[36].iFever,icough,iandishortnessiofibreathiareisymptomsiofiMERS-

coviinfectioniinipatients.iPatientsiwithisevereiMERSidevelopedirespiratoryiandikidne

yifailureirapidlyi[37].iFurthermore,ipatientsiwithiMERSihadielevatediliverienzymesia

ndibilirubinilevels,iasiwelliasilowerialbuminilevels,iaccordingitoiainumberiofiretrosp

ectiveistudies[38-

42].iSaadietial.ihaveialsoishownithis.iTheiseverityiofitheidecreaseiinialbuminilevelsi

wasiaipredictoriofidiseaseiseverityi[38].iMildiportalitractiandilobularilymphocyticiinf

lammation,iasiwelliasimildicellularihydropicidegenerationiinitheihepaticiparenchyma,

iareipathologicalimanifestationsiofiliveridamageiiniMERSipatients,isimilaritoiwhatih

asibeeniobservediiniSARSipatients[43,44]. 

MERS-cov,iunlikeiSARS-cov,iwasidiscovereditoiuseiDipeptidyliPeptidase-4i(DPP-

4)iasiitsifunctionalireceptoriforiinfectingicellsi[45].iTheiliverihasiaihighileveliofiDPP

-4iexpression,iindicatingithatiitimayibeiaipossibleiMERS-covitargetiorgan.[46]. 

InitheiacuteiphaseiofiMERS-coviinfection,istrongipro-

inflammatoryicytokineiresponsesiwereiobservediinipatients,iwithiserumiIFN-,iTNF-

,iIL-15,iandiIL-

17iconcentrationsisignificantlyiincreasedi[47].iHowever,ithereiareistillinoistudiesionit

heiconnectionibetweenipro-

inflammatoryicytokineiresponsesiandiliveriinjury.iIt'sistilliuncleariifitheiliveridamage

iseeniduringiMERS-coviinfectioniisitheiresultiofidirectiviraliinfection,iinflammation-

mediatedipathogenesis,ioritheiuseiofiliver-damagingidrugsiduringitreatment[48]. 

2.3iSARS-cov-2ioniliveriinjury 

Fever,iweakness,idryicough,ivomit,iandidiarrhoeaiwereiallisignsiofiCOVID-

19iinimildicases.iRespiratoryidistressiand/orihypoxemiaioccurredioneiweekiafterithei

onsetiofitheidiseaseiiniseriousicases,ianditheniprogresseditoiARDS,isepticishock,imet

aboliciacidosis,iandideath.i[49]. 

IniaiCOVID-

19ipatientiwhoidiedirecently,ipostmortemibiopsiesirevealedimoderateimicrovasculars

teatosisiandimildilobulariandiportaliactivity,isuggestingithatitheiinjuryimayihaveibee



 

 

nicausedibyieitheriSARS-cov-2iinfectionioridrug-

inducediliveriinjury[50].iAntibiotics,iantivirals,iandisteroidsiareicommonlyiuseditoitr

eatiCOVID-

19,isimilaritoihowitheyiwereiuseditoitreatiSARSi[51].iBothiofitheseidrugsihaveitheip

otentialitoicauseiliveridamageiduringiCOVID-

19,ibutinoievidenceiofithisihasiyetibeenifoundi[52].iInireality,ilopinavir/litonavir,iwhi

chiareiantiviralsiuseditoitreatiSARS-cov-

2iinfection,imayibeitoiblameiforitheiliveriinjuryiseeniiniCOVID-

19ipatients,iaccordingitoiairecentireview[53]. 

Theiviraliinfectioniofilivericellsicanidirectlyicauseiliveridamageiinipatientsiwithicoro

navirusiinfections.iApproximatelyi2–10%iofiCOVID-

19ipatientsihaveidiarrhoea,iandiSARS-cov-

2iRNAihasibeenifoundiinistooliandibloodisamples[54].iThisievidenceisuggestsithatit

heiliverimayihaveibeeniexposeditoiaivirus.iBothiSARS-cov-2iandiSARS-

covibinditoitheiACE2ireceptoritoireachitheitargeticell,iwhereitheivirusireplicatesiandi

infectsiothericellsiinitheiupperirespiratoryitractiandilungitissue,iresultingiiniclinicalisi

gnsiandimanifestations.PathologicalitestsiiniSARSipatientsiconfirmeditheivirus'siexis

tenceiiniliveritissue,ithoughitheiviralititreiwasipooridueitoitheiabsenceiofiviraliinclusi

ons[56].iTheipresenceiofiviraliparticlesiinitheiliveritissueiofiMERSipatientsiwasinoti

detected[57].idiseaseiasiwelliasiinfectiousidiseases,iwithidirecticlinicaliandiresearchie

xperienceiinitheiarea.iAsiairesult,iauthorsiareiencourageditoisubmitihigh-

qualityiresearchipapersiaboutiCOVID-

19.Itiwillitakeilessithaniaiweekitoicompleteitheiproject.iWeiTheidiagnosticibiomarker

iforicholangiocyteiinjury,igamma-

glutamyltransferasei(GGT),ihasinotibeenidocumentediiniexistingiCOVID-

19icaseistudies;ihowever,iweidiscoveredithatiitiwasielevatediini30i(54%)iofi56ipatie

ntsiwithiCOVID-

19iduringihospitalisationiiniouricentrei(unpublished).iDuringihospitalisation,iweialsoi

discoveredithationei(18%)iofi56ipatientsiwithiCOVID-

19ihadielevatedialkalineiphosphataseilevels.iSARS-cov-2icanidirectlyibinditoiACE2-

positiveicholangiocytesitoidysregulateiliverifunction,iaccordingitoiaipreliminaryistud

yi(albeitinotipeer-

reviewed)ithatisuggestediACE2ireceptoriexpressioniisienrichediinicholangiocytes[58]



 

 

.Despiteithis,ipathologicaliexaminationiofiliveritissueifromiaiCOVID-

19ipatientiwhoidiedirevealedinoiviraliinclusionsiinitheiliver[59]. 

3.Drugsiapprovediforitheitreatmentiofitheicoronaivirusianditheirieffectsionitheil

iver,iasiwelliasimanyiongoingidrugsiandivaccinesibeingidevelopediforitheitreatm

entiofitheicovid-19ivirus 

Earlyidiagnosis,ipromptireporting,iisolation,iandisupportiveitreatmentsiareicriticalilin

esiofidefenceiagainstiCOVID-

19iinfectionsiinitheiabsenceioficonclusiveiandispecificitreatmentiregimens.iCurrentis

ocialiactivities,isuchiasitimelyidisseminationiofidiseaseiknowledgeianditheipreservati

oniofisocialiorder,iasiwelliasipersonalipractisesilikeienhancingipersonalihygiene,iwea

ringifaceicoveringsiorimasks,igettingienoughirest,iandikeepingiroomsiwelliventilated,

iareiamongitheifirstilinesiofidefenceiagainstitheiCOVID-

19ipandemic.PatientsiwithiSARS-cov-

2iinfectioniareicurrentlyitreatedimostlyibyirepurposingiavailableitherapeuticimedicati

onsiandibasedionisymptomaticiconditions.iAntibiotics,iantiviralitherapy,isystemicicor

ticosteroids,iandianti-inflammatoryimedicationsi(includingianti-

arthritisidrugs)iareiofteniusediinitheitreatmentiofiARDS,iwhichiisiofteniaccompanied

ibyisecondaryiinfections.iIniadditionitoiantiviraliinterferersiandiantibiotics,iCOVID-

19ihasibeenitreatediwithineuraminidaseiinhibitors,iRNAisynthesisiinhibitors,iconvale

scentiplasma,iandiconventionaliherbalimedicinesi[60-63]. 

3.1 i Table no. 02 Approvedidrugsiusediforitreatmentioficovid-19 

Se

ria

l 

no. 

Name 

of 

drug 

Compositi

on 

Outcome Drug 

category 

Impact on 

liver 

Chemical 

Structure 

Refrence

s 

1. Remd

esivir 

Phosphora

midate 

prodrug of 

an 

adenosine 

C-

nucleoside 

Decrease 

in viral 

RNA 

production 

Anti-viral Hepatotox

icity, 

Hepatic 

enzymes 

elevation 

 

[64-69] 



 

 

2. Hydro

xychl

oroqui

ne and 

Chlor

oquin

e 

4-

aminoquin

oline  

Substantia

l lower 

EC50 for 

hydroxych

loroquine 

vs 

chloroquin

e in 

inhibiting 

covid-19 

Anti-

malarial 

Very rare 

chances of 

liver 

injury  

  

 

 

 

[70-74] 

3. Lopin

avir-

Riton

avir 

Peptidomi

metic 

molecule, 

containing 

a 

hydroxyet

hylene 

scaffold 

Improved 

clinical 

symptoms. 

Inconclusi

ve whether 

the 

antiviral 

therapy 

was 

effective. 

Antiviral Hepatotox

icity/incre

ased AST 

and ALT 

etc 

 

 

 

      [75-

79] 



 

 

4. Umife

novir 

(Arbi

dol) 

A 

derivative 

of indole 

carboxylic 

acids 

 Inhibits 

the fusion 

of the viral 

envelope 

with host 

cell 

membrane 

Antiviral Transamin

ase 

elevation 

 

     [80-

84] 

5. Favipi

ravir 

(Avig

an) 

Guanine 

analogue 

with 

pyrazineca

rboxamide 

structure 

Interruptin

g the 

nucleotide 

incorporati

on process 

during 

viral RNA 

replication 

Anti-viral Moderate-

to-severe 

elevations 

in serum 

aminotran

sferase 

levels 

 

      [85-

87] 

7. Nafa

mosta

t 

Synthetic s

erine prote

ase 

inhibitor 

Inhibited 

SARS-

cov-2 

infection 

by 

blockade 

of 

Viral entry 

Anticoagu

lant, anti-

inflammat

ory 

 Liver 

dysfunctio

n , peptic 

ulcer 

 

[91-93] 

8. Amod

iaquin

e 

4-

aminoquin

oline deriv

ative 

Substantia

l lower 

EC50 

Anti-

parasitic 

 Aminotra

nsferase 

elevations, 

acute liver 

injury 

 

[94-96] 

 



 

 

9. Astem

izole 

 Piperidine

 compoun

d having a 

2-(4-

methoxyp

henyl)ethy

l group at 

the 1-

position 

and an N-

[(4-

fluorobenz

yl)benzimi

dazol-2-

yl]amino 

group at 

the 4-

position 

Inhibited 

the 

replication 

of SARS-

cov-2 with 

an 

EC50 of ca

.1 μm 

Anti-

allergic 

Low 

chances of 

Liver 

injury 

 

[97-99] 

10. Ataza

navir 

Aza-

dipeptide 

analogue 

with a bis-

aryl 

substituent 

on the 

(hydroxeth

yl)hydrazi

ne moiety 

 Effective 

against the 

germ that 

causes 

COVID-

19 in the 

laboratory 

will be 

tested in 

patients 

diagnosed 

with 

moderate 

to severe 

COVID-

Anti-viral Transient 

serum 

enzyme 

elevations, 

indirect 

hyperbilir

ubinemia, 

idiosyncra

tic acute 

liver 

injury, 

serum 

aminotran

sferase 

elevations 

 

[100-

102] 

https://pubchem.ncbi.nlm.nih.gov/compound/piperidine
https://pubchem.ncbi.nlm.nih.gov/compound/piperidine


 

 

19 

 

11. 

 

 

 

 

 

 

 

 

 

Auran

ofin 

 

 

 

 

Gold-

based 

compound

s 

 

 

 

 

 

 Inhibits 

SARS-

COV-2 

replication 

in human 

cells at 

low micro 

molar 

concentrat

ion. 

 

 

 

 

 

Anti-

inflammat

ory 

 

 

 

 

No effect 

on liver 

 

 

[103-

105] 

 

 

 

 

 

12. 

 

Bazed

oxifen

e 

 

 

 Indole der

ivative 

 

 

 Inhibit 

IL-6 

signaling 

at 

therapeuti

c doses, 

suggesting 

they have 

the 

potential 

to prevent 

the 

cytokine 

storm, 

ARDS and 

mortality 

Anti-

osteoporos

is 

 

 

 Rare 

cause of 

liver 

injury 

 

 

 

[106-

108] 

 

 

https://pubchem.ncbi.nlm.nih.gov/compound/indole


 

 

in severe 

COVID-

19 patients 

 

 

13. 

 

 

 

Bexar

otene 

 

              

 Retinoid 

analogue 

 

 

Has broad-

spectrum 

anti-

coronavira

l activity 

and a 

higher 

Cmax to 

EC50 ratio 

than most 

other 

reported 

potential 

anti-

SARS-

cov-2 

agents. 

Anti-

tumor 

 

 

 Serum 

aminotran

sferase 

elevations, 

liver 

injury with 

jaundice 

 

 

[109-

111] 

 

 

 

14. 

  

Cepha

ranthi

ne             

 Bisbenzyl

isoquinoli

ne alkaloid 

 Inhibits 

viral entry 

and 

replication 

Anti-

inflammat

ory 

Whether it 

affects the 

activity of 

human 

liver 

cytochrom

e P450 

(CYP) 

enzymes 

remains 

unclear.  

[112-

117] 

 

 

https://pubchem.ncbi.nlm.nih.gov/compound/bisbenzylisoquinoline
https://pubchem.ncbi.nlm.nih.gov/compound/bisbenzylisoquinoline
https://pubchem.ncbi.nlm.nih.gov/compound/bisbenzylisoquinoline


 

 

15. Emeti

ne 

Pyridoisoq

uinoline c

omprising 

emetam 

having 

methoxy 

substituent

s at the 6'-, 

7'-, 10- 

and 11-

positions. 

Higher 

potency 

against the 

coronaviru

s, 

minimise 

or 

eliminate 

any 

significant 

cardiac 

toxicity 

and nausea 

while 

maintainin

g antiviral 

effectiven

ess 

Anti-

protozoal 

Very rare 

chances of 

liver 

injury 

 

[118-

120] 

16. Ribav

irin 

 1-

ribosyltria

zole that is 

the 1-

ribofurano

syl 

derivative 

of 1,2,4-

triazole-3-

carboxami

de. 

Broad-

spectrum 

antiviral 

drug 

against 

infections 

of 

different 

RNA 

viruses 

Antiviral Serum 

aminotran

sferase 

elevations,

  cirrhosis  

 

[121-

123] 

https://pubchem.ncbi.nlm.nih.gov/compound/pyridoisoquinoline
https://pubchem.ncbi.nlm.nih.gov/compound/pyridoisoquinoline


 

 

17. Tiloro

ne 

 9H-

fluoren-9-

one which 

is 

substituted 

by a 2-

(diethylam

ino)ethoxy 

group at 

positions 2 

and 7. 

 

Inhibits 

rna 

replication 

Anti-viral Losses of 

hepatic 

microsom

al 

ethylmorp

hine N-

demethyla

se, 

benzo(a)p

yrene 

hydroxyla

se and 

aniline 

hydroxyla

se 

activities 

 

[124-

126] 

18. Camo

stat 

4-(4-

guanidino

benzoylox

yl)phenyl 

acetic acid 

 Reduced 

mortality 

following 

SARS-cov 

infection 

from 

100% to 

30-35%. 

Anti-

pancreatiti

s 

Increase in 

hepatic 

plasmin 

and TGF-b 

levels, 

HSC 

activation, 

and 

hepatic 

fibrosis 

without 

apparent 

systemic 

or local 

side 

effects 
 

[127-

130] 



 

 

19. Cyclo

sporin

e A 

Natural 

cyclic 

polypeptid

e 

immunosu

ppressant 

isolated 

from the 

fungus 

Beauveria 

nivea 

Improve 

outcomes 

and reduce 

mortality, 

mainly in 

those with 

moderate 

to severe 

disease 

Immunosu

ppressive 

Mild 

elevations 

in 

serum bilir

ubin levels

, 

cholestatic 

liver 

injury. 

 

[131-

134] 

20. Digox

in 

Cardenoli

de 

glycoside 

that 

is digitoxi

n beta-

hydroxylat

ed at C-12 

 Significan

t 

inhibition 

of severe 

acute 

respiratory 

syndrome 

coronaviru

s 

Cardiac 

glycosides 

That there 

is no 

evidence 

that the 

cardiac 

glycosides 

cause liver 

injury 

even at 

high 

doses, and 

that the 

major 

concern 

would be 

the 

possibility 

of 

increased 

risk of 

cardiac 

complicati

 

[135-

138] 

https://pubchem.ncbi.nlm.nih.gov/compound/digitoxin
https://pubchem.ncbi.nlm.nih.gov/compound/digitoxin


 

 

ons of 

glycosides 

in patients 

with 

advanced 

liver 

disease 

21. Drone

daron

e 

Derivative 

of amiodar

one 

Prevent 

SARS-

cov-2 

infection 

Antiarrhyt

hmic 

Hepatic 

injury 

arises after 

1 to 6 

months of 

therapy 

presenting 

with 

jaundice 

and 

fatigue, 

usually 

with a 

hepatocell

ular 

pattern of 

enzyme 

elevations 

 

[139,140

] 

https://pubchem.ncbi.nlm.nih.gov/compound/amiodarone
https://pubchem.ncbi.nlm.nih.gov/compound/amiodarone


 

 

22. Iverm

ectin 

Macrocycl

ic lactone 

derived 

from 

Streptomy

ces 

avermitilis 

The 

random 

effect 

model 

revealed 

that 

adding 

ivermectin 

led to 

significant 

clinical 

improvem

ent 

compared 

to usual 

therapy 

Anti-

parasitic 

 Low rate 

of serum 

aminotran

sferase 

elevations(

possible 

rare cause 

of 

clinically 

apparent 

liver 

injury) 

 

[141-

143] 

23. Nelfin

avir 

 Aryl 

sulfide 

Inhibited 

the 

cytopathic 

effect 

induced by 

SARS-cov 

infection 

Anti-viral Some 

degree of 

serum 

aminotran

sferase 

elevation, 

possible 

rare cause 

of 

clinically 

apparent 

liver 

injury  

[144,145

] 

 

3.2 Table no. 03 Several drugs are currently being developed for the treatment of 

covid-19 

Serial Study title  Drug name Sponsor Clinical stage  Referenc



 

 

no.  es 

1. Efficacy and 

Safety of Direct 

Anti 

HCV Drugs in 

the Treatment 

of SARS-COV-

2 (COVID-19) 

 Sofosbuvir 400 MG 

plus Daclatasvir 

200mg 

NCT04535869 

Mansoura 

University 

Phase 3 [146] 

2. Efficacy and 

Safety 

of Drug Combi

nation Therapy 

of Isotretinoin 

and Some 

Antifungal Dru

gs as A 

Potential 

Aerosol 

Therapy 

for COVID-19 : 

An Innovative 

Therapeutic 

Approach COV

ID-19 

Isotretinoin(Aerosoli

zed 13 cis retinoic 

acid) plus 

Aerosolized 

Itraconazole 

NCT04577378 

Kafrelsheikh 

University 

Phase 2 [146] 

3. Multi-Arm 

Therapeutic 

Study in Pre-

icu Patients 

Admitted 

With Covid-

19 - 

Experimental D

rugs and 

EDP1815  

NCT04393246 

Cambridge 

University 

Hospitals NHS 

Foundation 

Trust 

Phase 2 [146] 



 

 

Mechanisms 

4. Multi-Arm 

Therapeutic 

Study in Pre-

icu Patients 

Admitted 

With Covid-

19 - 

Experimental D

rugs and 

Mechanisms 

Dapagliflozin 

NCT04393246 

Cambridge 

University 

Hospitals NHS 

Foundation 

Trust 

Phase 3 [146] 

5. Multi-Arm 

Therapeutic 

Study in Pre-

icu Patients 

Admitted 

With Covid-

19 - 

Repurposed Dr

ugs (TACTIC-

R) 

Ravulizumab 

Baricitinib 

NCT04390464 

Cambridge 

University 

Hospitals NHS 

Foundation 

Trust 

Phase 4 [146] 

6. New Antiviral 

Drugs for 

Treatment 

of COVID-19 

Combination of 

Nitazoxanide, 

Ribavirin and 

Ivermectin 

NCT04392427 

 

Mansoura 

University 

Phase 3 [146] 

7. Rapid 

Experimental 

Medicine for C

OVID-

19 (DEFINE) 

 

Nafamostat Mesilate 

NCT04473053 

University of 

Edinburgh 

Phase 2 [146] 



 

 

8. Rapid 

Experimental 

Medicine for C

OVID-

19 (DEFINE) 

 

TD139 

NCT04473053 

University of 

Edinburgh 

Phase 3 [146] 

9. An Experiment 

to Evaluate the 

Safety of agent-

797 in COVID-

19 Patients 

With Severe 

Difficulty 

Breathing. 

 

Agent-797 

 NCT04582201 

Agentus 

Therapeutics, 

Inc. 

Phase 1 [146] 

10. Hydroxychloro

quine and 

Nitazoxanide 

Combination 

Therapy 

for COVID-19 

Hydroxychloroquine 

plus Nitazoxanide 

NCT04361318 

Tanta University Phase 2 [146] 

11. Silymarin 

in COVID-

19 Patients 

Admitted to 

Hospital With 

Elevated Liver 

Enzymes 

(SILCOVINT-

21) 

 

Silymarin 

NCT04816682 

F.D. Roosevelt 

Teaching 

Hospital with 

Policlinic 

Banska Bystrica 

Phase 4 [146] 

12. COVID-

19 Treatment in 

Artesunate-

amodiaquine 

Shin 

Poong Pharmace

Phase 2 [146] 



 

 

South Africa 

 

Pyronaridine-

artesunate 

Favipiravir plus 

Nitazoxanide 

Sofosbuvir/daclatasv

ir 

utical Co. Ltd. 

13. Sarilumab 

Treatment In 

cytokine Storm 

Caused by 

Infection 

With COVID-

19 (STRIKESA

RS) 

 

Sarilumab 

NCT04661527 

Clinica 

Universidad de 

Navarra, 

Universidad de 

Navarra 

Phase 2 [146] 

14. Silymarin 

in COVID-

19 Patients 

Admitted to 

Hospital With 

Elevated Liver 

Enzymes 

(SILCOVINT-

21) 

 

 Silymarin 

NCT04816682 

F.D. Roosevelt 

Teaching 

Hospital with 

Policlinic 

Banska Bystrica 

Phase 4 [146] 

15. Combination 

Therapies to 

Reduce 

Carriage 

of SARS-Cov-

2 and Improve 

Outcome 

of COVID-

Lopinavir/Ritonavir 

200 MG-50 MG 

Oral Tablet 

NCT04466241 

ANRS, 

Emerging 

Infectious 

Diseases 

Phase 2 [146] 



 

 

19 in Ivory 

Coast: a Phase 

Randomized iib 

Trial 

(INTENSE-

COV) 

 

16. Combination 

Therapies to 

Reduce 

Carriage 

of SARS-Cov-

2 and Improve 

Outcome 

of COVID-

19 in Ivory 

Coast: a Phase 

Randomized iib 

Trial 

(INTENSE-

COV) 

 

Telmisartan 40Mg 

Oral Tablet 

NCT04466241 

ANRS, 

Emerging 

Infectious 

Diseases 

Phase 3 [146] 

17. Trial 

Evaluating 

Efficacy and 

Safety of 

Anticoagulation 

in Patients 

With COVID-

19 Infection, 

Nested in the 

Corimmuno-19 

Cohort 

Tinzaparin or 

unfractionated 

heparin 

NCT04344756 

Assistance 

Publique - 

Hôpitaux de 

Paris 

Phase 2 [146] 



 

 

(CORIMMUN

O-COAG) 

 

18. Study of 

Efficacy and 

Safety of 

DV890 in 

Patients 

With COVID-

19 Pneumonia 

 

DFV890 

NCT04382053 

Novartis Pharma

ceuticals 

Phase 2 [146] 

19. Chloroquine 

Phosphate 

Prophylactic 

Use in Health 

Personnel 

Exposed 

to COVID-

19 Patients 

 

Chloroquine 

phosphate 

NCT04443270 

CMN "20 de 

Noviembre" 

Phase 1 [146] 

20. Evaluation of 

Efficacy of 

Levamisole and 

Formoterol+Bu

desonide in 

Treatment 

of COVID-19 

Levamisole Pill + 

Budesonide+Formot

erol inhaler 

NCT04331470 

Fasa University 

of Medical 

Sciences 

Phase 2 [146] 

21. Evaluation of 

Efficacy of 

Levamisole and 

Formoterol+Bu

 Lopinavir/Ritonavir 

+ 

hydoxychloroquine 

Fasa University 

of Medical 

Sciences 

Phase 3 [146] 



 

 

desonide in 

Treatment 

of COVID-19 

 

3.3 Table no. 04 Vaccines under development for COVID-19 

Seri

al 

no. 

Title  Vaccine 

name  

Sponsor  Clinical 

stage 

Refer

ences  

1. Use of BCG Vaccine as a 

Preventive Measure for COVID-

19 in Health Care Workers 

BCG vacci

ne 

NCT04659

941 

Universidade 

Federal do Rio de 

Janeiro 

Phase 2 [146] 

2. Safety and Immunogenicity of 

Two Different Strengths of the 

Inactivated COVID-

19 Vaccine ERUCOV-VAC 

(ERUCOV-VAC) 

 

ERUCOV-

VAC 

NCT04691

947 

Health Institutes of 

Turkey 

Phase 1 [146] 

3. Study of the Safety, 

Reactogenicity and 

Immunogenicity of 

"epivaccorona" Vaccine for the 

Prevention of COVID-

19 (epivaccorona) 

 

 Epivaccoro

na 

NCT04527

575 

Federal Budgetary 

Research 

Institution State 

Research Center of 

Virology and 

Biotechnology 

"Vector" 

Phase 1 [146] 

4. A Study to Evaluate MVC-

COV1901 Vaccine Against COV

ID-19 in Elderly Adults 

 

MVC-

COV1901 

NCT04822

025 

Medigen Vaccine 

Biologics Corp. 

Phase 2 [146] 

5. The Phase I Clinical Trial of 

Booster Vaccination of 

Adenovirus Type-5 

Vectored COVID-19 Vaccine 

Adenovirus 

Type-5 

Vectored 

COVID-

Jiangsu Province 

Centers for Disease 

Control and 

Prevention 

Phase 1 [146] 



 

 

 19 Vaccine 

NCT04568

811 

6. COVID-

19 Supplemental Vaccine Boost 

to Enhance T Cell Protection in 

Those Who Have Already 

Received EUA S-Based Vaccines 

 

Had5-S-

Fusion+N-

ETSD vacc

ine 

NCT04843

722 

Immunitybio, Inc. Phase 

1Phase 

2 

[146] 

7. Safety, Tolerability, and 

Immunogenicity of the COVID-

19 Vaccine Candidate (VBI-

2902a) 

 

VBI-2902a 

NCT04773

665 

VBI Vaccines Inc. Phase 1 [146] 

8. A Controlled Phase 2/3 Study of 

Adjuvanted Recombinant SARS-

cov-2 Trimeric S-

protein Vaccine (SCB-2019) for 

the Prevention of COVID-

19 (SCB-2019) 

 

 Cpg 

1018/Alum

-adjuvanted 

SCB-

2019 vacci

ne 

NCT04672

395 

Clover 

Biopharmaceuticals 

AUS Pty Ltd 

Phase 2 [146] 

9. PTX-COVID19-B, an mrna 

Humoral Vaccine, is Intended for 

Prevention of COVID-19 in a 

General Population. This Study is 

Designed to Evaluate Safety, 

Tolerability, and Immunogenicity 

of PTX-COVID19-B Vaccine in 

Healthy Seronegative Adults 

Aged 18-64 

 

PTX-

COVID19-

B 

NCT04765

436 

Providence 

Therapeutics 

Holdings Inc. 

Phase 1 [146] 

10. Clinical Trial of the Gam- Gamaleya Phase 3 [146] 



 

 

Immunogenicity, Safety, and 

Efficacy of the Gam-COVID-

Vac Vaccine Against COVID-

19 in Venezuela (VENEZUELA) 

 

COVID-

Vac 

NCT04642

339 

Research Institute 

of Epidemiology 

and Microbiology, 

Health Ministry of 

the Russian 

Federation 

11. GLS-5310 Vaccine for the 

Prevention of SARS-cov-

2 (COVID-19) 

 

 GLS-5310 

NCT04673

149 

Geneone Life 

Science, Inc. 

Phase 1 [146] 

12. Vaccination of Ex-acute COVID-

19 Patients With Fibrosing Lung 

Syndrome at Discharge 

(COVINVAC) 

 

IN01 vacci

ne 

NCT04537

130 

Instituto 

Oncológico Dr 

Rosell 

Phase 1 [146] 

13. Safety and Immunogenicity Trial 

of an Oral SARS-cov-

2 Vaccine (VXA-cov2-1) for 

Prevention of COVID-19 in 

Healthy Adults 

 

VXA-cov2-

1 

NCT04563

702 

Vaxart Phase 1 [146] 

14. Safety and Immunogenicity 

Study of GX-19N, a COVID-

19 Preventive DNA Vaccine in 

Healthy Adults 

 

GX-19N 

 NCT04715

997 

Genexine, Inc. Phase 

1Phase 

2 

[146] 

15. A Study to Evaluate the Safety 

and Immunogenicity of COVID-

19 (adimrsc-2f) Vaccine 

 

Adimrsc-2f 

NCT04522

089 

Adimmune 

Corporation 

Phase 1 [146] 

16. Dose Finding Study to Evaluate 

Safety, Tolerability and 

Immunogenicity of an 

VLA2001 

NCT04671

017 

Valneva Austria 

gmbh 

Phase 

1Phase 

2 

[146] 



 

 

Inactiviated Adjuvanted Sars-

Cov-2 Virus Vaccine Candidate 

Against Covid-19 in Healthy 

Adults 

 

17. COVID-19: 

SARS Vaccination (SARS) 

 

Moderna 

COVID-

19 Vaccine 

NCT04761

822 

National Institute 

of Allergy and 

Infectious Diseases 

(NIAID) 

Phase 2 [146] 

18. A Study to Evaluate UB-

612 COVID-19 Vaccine in 

Adolescent, Younger and Elderly 

Adult Volunteers 

 

UB-612 

NCT04773

067 

United Biomedical 

Inc., Asia 

Phase 2 [146] 

19. Safety and Immunogenicity 

Study of adcld-cov19: 

A COVID-

19 Preventive Vaccine in Healthy 

Volunteers 

 

Adcld-

cov19 

NCT04666

012 

Cellid Co., Ltd. Phase 

1Phase 

2 

[146] 

20. Clinical Trial to Evaluate the 

Efficacy of RUTI® 

Against SARS-COV-2 Infection 

(COVID-19) in Healthcare 

Workers 

 

RUTI® vac

cine 

NCT04453

488 

Fundació Institut 

Germans Trias i 

Pujol 

Phase 3 [146] 

 

Conclusion 

Coronavirusidiseaseihasibeenidiscussediinithisiarticlei(COVID-

19).iIt'sianiinfectiousidiseaseicausedibyiairecentlyidiscoveredicoronavirusivirusithatis

preadsimainlyibyisalivaidropletsiorinasalidischargeiwhenianiinfectediindividualicoug

hsiorisneezes.iCOVID-



 

 

19i(coronavirusidisease)iisiaihighlyiinfectiousidisease.iInicertainicases,iiticaniquickly

iprogressitoiacuteirespiratoryidistressisyndromei(ARDS),iwhichicanileaditoimultiorg

anidysfunctioniorideath.iCoronavirusesiareienveloped,isingle-

strandedilargeiRNAivirusesithatiinfectihumansiandiaivarietyiofianimals.Coronaviruse

siareidividediintoifourisubgroups:ialpha,ibeta,igamma,iandidelta.iSARS-cov-

2ibelongsitoitheicoronavirusifamily'sibetaisubgroup.iInithisiarticle,iweiclassifiedicoro

navirusesibasedionitheirigeneraiandiwhetheriorinotitheyiinfectihumans.iWe'veiwritte

niaboutitheieffectsioficovidionitheiliver,iwhichiareiclassifiediasiSARS-

covioniliveriinjury,iMerscovioniliveriinjury,iandiSARS-cov-

2ioniliveriinjury.iWe'veialsoiwritteniaboutiapprovedidrugsiforicoronaivirusitreatment

ianditheirieffectsionitheiliver,iasiwelliasimanyiongoingidrugsiandivaccinesibeingidev

elopediforicovid-

19itreatment.Weihaveicategoriseditheiapprovedidrugsiaccordingitoitheiriname,icomp

osition,ioutcome,idrugicategory,iliverieffect,iandichemicalistructure.iWeihaveiclassifi

editheiongoingidrugsithatihaveibeenidevelopediforiCOVID-

19itreatmentiintoiStudyititle,iDruginame,iNCTinumber,iSponsor,iandiclinicalistage,ia

ndiweihaveialsoiclassifieditheiVaccinesiunderidevelopmentiforiCOVID-

19iintoiTitle,iVaccineiname,iSponsor,iandiclinicalistage.Theimainigoaliofithisiarticlei

isitoidescribeitheidifferentieffectsiofidrugsiusediinitheitreatmentioficoronaivirusidisea

seionitheiliver,iandiweihaveicomeitoitheiconclusionithatidrugsiusediinitheitreatmenti

oficovid-

19ihaveiaisignificantiimpactionitheiliver.iSinceiseveralimedicationsiareiuseditoitreati

covid-

19,iweicaniinferithatisomeidrugsihaveiaisignificantieffectionitheiliver,iwhileiothersih

aveiaimildiimpact,iandistilliothersihaveiainegligibleiorinoiimpactionitheiliver.iHepato

toxicity,ihepaticienzymeielevation,ielevatediASTiandiALTilevels,iandiotherieffectsio

nitheiliveriareiallipossible. 
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