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نمحرلا الله مسب
ميحرلا
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[114هط:]

ميظعلا يلعلا الله قدص



III

Dedication

WededicatedthissearchtotheAlmightyGod,thankyoufortheguidance,
strength,powerofmind,protectionandskillsandforgivingusahealthy

life.Allofthese,weoffertoyou

Thisstudyisalsowholeheartedlydedicatedtoourbelovedparents,who
havebeenoursourceofinspirationandgaveusstrengthwhenwethought

ofgivingup,whocontinuallyprovidetheirmoral,spiritual,emotional,and
financialsupport.

Toourbrothers,sisters,relatives,mentor,friends,andclassmateswho
sharedtheirwordsofadviceandencouragementtofinishthisstudy.



IV

Acknowledgments

IexpressedwordsofthanksonbehalfofmypartnersformysupervisorDr.
ZamanIbrahim Al-Kaabiforallthesupport,attention,anddedicationto
guidemeinthecourseofwritingthisprojectandindividualswhogive
supportspecificallytoEng.AliNathem,Ph.Murtadhasami,MageedHamid,
BuraqWaleedandothersforprovidingnecessaryhelpincarryingoutthis
reviewprocess.



V

Tableofcontent

Aim ofresearch---------------------------------------------------------8

1.Introduction------------------------------------------------------8

1.1 mechanism ofinfection---------------------------------9

1.2 symptomsofcovid-19----------------------------------10

1.3 modeoftransmission-----------------------------------10

1.4 numberofpersoninfected-----------------------------11

1.5 literaturereview-----------------------------------------12

2.Methodsandmaterials------------------------------------------13

3.Result--------------------------------------------------------------13

4.Discussion--------------------------------------------------------16

5.Conclusion-------------------------------------------------------20

6.Recommendations------------------------------------------------21

7.Reference---------------------------------------------------------22



VI

Tableoffigures

Figure1.--------------------------------------------------------9

Figure2.---------------------------------------------------------13

Figure3.---------------------------------------------------------15

Figure4.--------------------------------------------------------18

Figure5.--------------------------------------------------------19

Tableoftable

Table1.---------------------------------------------------------11

Table2.---------------------------------------------------------14



VII

Abstract

ThecurrentCOVID-19pandemiciscausedbyacoronavirusnamedSARS-
CoV-2whichcauserespiratorydiseasesinhumans,from thecommoncold
toinfrequentandseriousdiseases.ThefirsthumancasesofCOVID-19
werereportedfrom WuhanCity,China,inDecember2019.Theentry
mechanism ofacoronavirusdependsuponcellularproteasesthatinclude,
humanairwaytrypsin-likeprotease(HAT),cathepsinsandtransmembrane
proteaseserine2(TMPRSS2)whichsplitthespikeproteinandreside
furtherpenetrationchanges.Angiotensin-convertingenzyme2(ACE2)isa
keyreceptorforSARS-coronavirus.Themostcommonsymptomsof
COVID-19arefever,drycoughandfatigue.Accordingtopresentevidence,
COVID-19virusisprimarilytransmittedbetweenpeopleoverrespiratory
dropletsandcontactroutes.Approximately,asof15May2022,521million
and347thousandpersoninfectedwithcovid-19overtheworldwhile6
millionand250thousandpersonsdeadwithcovid-19overtheworld.We
conductedaprospectivestudyof200Iraqirecoveredpatientswitha
spectrum ofpostCOVID-19.Agoogleform questionnairesymptomsand
complicationsfollowedupfrom recoveryuntilthesedayswasperformed
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tocollectarequireddatathatincludedgenderofthepatients,age,family
history,geneticdiseases,presenceofchronicdisease,dateofinfection,
symptomsandcomplicationsotheradditionalinformationandafterSARS-

2/COVID-19viralinfectioninrecoveredpatients.Outofatotalof200

patientswere127(63.5%)womenand73(36.5%)men.Only9%ofall

subjectshavenomanifestationafterrecoveryfrom thediseasewhilea

largepercentageofsubjectssufferedfrom severalsymptomsand

diseases.Asreportedof37years’malehadmanifestedwithimpotence

duetoCOVID-19infectioncouldaffectmalesexualfunctionthrough
endothelialdamageinerectiletissue,testiculardamage,andpsychological
alterations.Peoplewhohaverecoveredfrom COVID-19shouldbemore
carefulinmaintainingandmonitoringtheirhealthstatus.Theyhavetobein
regularmonitoringfortheirfuturecomplicationsthatmayoccuraftertheir
recovery.ThoserecoveredpatientsarerecommendedtogetCT,and
Magneticresonanceimaging(MRI)scansandUniversityofPennsylvania
SmellIdentificationTest(UPSIT)totestsmellidentification,aslossof
smellisoneoftheinitialsymptomsofneuroinvasioninCOVID-19patients.

Aim ofresearch

ThisresearchwasdonetodetecttherepercussionsofSARS-2\covid-19
andcomplicationsafterrecoverywhichcovid-19cancauseittothe
infectedpatient.Alsotofindoutmoreaboutthebehaviorofthevirusfrom
ascientificpointofview.

1.Introduction.

ThecurrentCOVID-19pandemiciscausedbyacoronavirusnamedSARS-
CoV-2whichissingle-strandedRNA,envelopedvirus.Thefirsthuman
casesofCOVID-19werereportedfrom WuhanCity,China,inDecember
2019.Coronaviruses(CoVs)areahugefamilyofviruses,manyofwhich
causerespiratorydiseasesinhumans,from thecommoncoldtoinfrequent
andseriousdiseasessuchastheSevereAcuteRespiratorySyndrome
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(SARS)andtheMiddleEastrespiratorysyndrome(MERS),bothofwhich
havehighmortalityratesandweredeterminedforthefirsttimein2003and
2012,respectively.CoVshavefourgenera:alpha-,beta-,gamma-anddelta-
CoV.AllCoVspresentlyknowntocausediseaseinhumansbelongtothe
alpha-orthebeta-CoV.ManyoftheseCoVscaninfectnumerousanimal
speciesaswell[1].

TheSARS-COV-2canbediagnosticindifferentmethodssuchaslaboratory
methods(suchasCT-scan,chestX-ray,clinicalhistoryofpatients,high
levelofcytokineIL2,IL4,IL6,IL7,IL10)ThequantitativeReverse-
TranscriptionPolymeraseChainReaction(RT-PCR),EnzymeImmunoassay
(EIA)orEnzyme-LinkedImmunosorbentAssay(ELISA),
Immunochromatographictests(rapidtests)andMicroarray[2].

Manyreportsfrom diversepartsoftheworldhaveshownthatCOVID-19
hasasetoflong-term effectsonalmostallsystemsincludingrespiratory,
cardiovascular,gastrointestinal,neurological,psychiatric,and
dermatologicalsystems. Aconsiderablepartofpatients,upto87%%,
recoveringfrom acuteinfectioncontinuetoexperiencefrom asetof
symptomsincludingdyspnea,cough,myalgia,fatigue,andheadache.The
datathatpeoplewhohavemildillnessornosymptomsduringacute
infectionalsosufferfrom long-term symptomsexhibitthatthedisease
causesgreaterdamagethanappearsininfectedpersons[3].

1.1Mechanism ofinfection.

AllcoronavirusescontainspecificgenesinORF1regionsthatencode
proteinsforviralreplication,nucleocapsidandspikesformation.The
attachmentandentryofthevirustothehostcellsoccurdueto
glycoproteinspikesthatlocatedintheoutersurfaceofcoronavirus.The
entrymechanism ofacoronavirusdependsuponcellularproteasesthat
include,humanairwaytrypsin-likeprotease(HAT),cathepsinsand
transmembraneproteaseserine2(TMPRSS2)whichsplitthespikeprotein
andresidefurtherpenetrationchanges.Angiotensin-convertingenzyme2
(ACE2)isakeyreceptorforSARS-coronavirus[4].
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SARS-CoV-2retainthetypicalcoronavirusstructurewithspikeproteinand
alsoexpressedotherpolyproteins,nucleoproteins,andmembraneproteins,
suchasRNApolymerase,3-chymotrypsin-likeprotease,papain-like
protease,helicase,glycoprotein,andaccessoryproteins.Thespikeprotein
ofSARS-CoV-2containsa3-DstructureintheRBDregiontomaintainthe
vanderWaalsforces.The394glutamineresidueintheRBDregionofSARS
-CoV-2isrecognizedbythecriticallysine31residueonthehumanACE2
receptor[4].Theentiremechanism ofpathogenicityofSARS-CoV-2,from

attachmenttoreplicationiswellmentionedin figure.1.

Figure1. ThelifecycleofSARS-CoV-2inhostcells;itslifecyclebeginswhenSproteinbindsto

thecellularreceptorACE2.Afterreceptorbinding,theconformationchangeintheSprotein
facilitatesviralenvelopefusionwiththecellmembranethroughtheendosomalpathway.Then
SARS-CoV-2releasesRNAintothehostcell.GenomeRNAistranslatedintoviralreplicas
polyproteinspp1aand1ab,whicharethencleavedintosmallproductsbyviralproteinases.The
polymeraseproducesaseriesofsubgenomicmRNAsbydiscontinuoustranscriptionandfinally
translatedintorelevantviralproteins.ViralproteinsandgenomeRNAaresubsequently
assembledintovirionsintheERandGolgiandthentransportedviavesiclesandreleasedoutof
thecell.ACE2,angiotensin-convertingenzyme2;ER,endoplasmicreticulum;ERGIC,ER–Golgi
intermediatecompartment[4].

1.2SymptomsofCOVID-19.
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ThemostcommonsymptomsofCOVID-19arefever,drycoughandfatigue.
Thesesymptomscanalsoseeinothercauseddiseasessuchasinfluenza,
commoncoldandotherrespiratorycauseddisease.Othersymptoms
whicharelesscommonandmayaffectsomepatientsinclude,lossof
tasteorsmell,nasalcongestion,conjunctivitis,sorethroat,headache,
muscleorjointpain,differenttypesofskinrash,nauseaorvomiting,
diarrhea,chillsordizziness.WhilesymptomsofsevereCOVID‐19disease
mayinclude:shortnessofbreath,lossofappetite,confusion,persistent
painorpressureinthechestandhightemperature(above38°C).Other
lesscommonsymptomsare:irritability,reducedconsciousness,anxiety,
depression,sleepdisorders.

Moresevereandinfrequentneurologicalcomplicationssuchasstrokes,
braininflammation,delirium andnervedamage.[5]

1.3ModesoftransmissionoftheCOVID-19virus.

Respiratoryinfectionscanbetransmittedoverdropletsofdifferentsizes
(whenthedropletparticlesare>5-10μm indiametertheyarereferredtoas
respiratorydroplets,andwhenthenare<5μm indiameter,theyarereferred
toasdropletnuclei). Accordingtopresentevidence,COVID-19virusis
primarilytransmittedbetweenpeopleoverrespiratorydropletsandcontact
routes.

Transmissionofdropletoccurswhenapersonisinclosecontact(within1
m)withsomeonewhohasrespiratorysymptoms(e.g.,coughingor
sneezing)andisthenatriskofhavingtheirmucosae(mouthandnose)or
conjunctiva(eyes)exposedtopotentiallyinfectiverespiratorydroplets.
Transmissionmayalsotakeplacethroughfomitesintheexisting
environmentaroundtheinfectedperson. Therefore,transmissionofthe
COVID-19viruscantakeplacebydirectcontactwithinfectedpeopleand
indirectcontactwithsurfacesintheexistingenvironmentorwith
contraptionusedontheinfectedperson(e.g.,stethoscopeor
thermometer). 

Transmissionofairborneisdifferentfrom transmissionofdropletasit
referstothepresenceofmicrobesinsidedropletnucleithataregenerally
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consideredtobeparticles<5μm indiameter,canexistintheairforlong
periodsoftimeandcanbetransmittedtootherpeopleoverdistances
greaterthan1m. 

IntheconditionofCOVID-19,transmissionofairbornemaybepotentialin
specificcircumstancesandsettingsinwhichproceduresorsupport
treatmentswhichgenerateaerosolsareperformed;i.e.,endotracheal
intubation,bronchoscopy,opensuctioning,administrationofnebulized
treatment,manualventilationbeforeintubation,turningthepatienttothe
proneposition,disconnectingthepatientfrom theventilator,non-invasive
positive-pressureventilation,tracheostomy,andcardiopulmonary
resuscitation. 

ThereissomeevidencethatinfectionofCOVID-19mayleadtointestinal
infectionandbepresentinfaeces.Yet,todateonlyonestudyhascultured
theCOVID-19virusfrom asinglestoolspecimen.Therehavebeenno
reportsoffaecal−oraltransmissionoftheCOVID-19virustodate.[6]

1.4Numberofinfectedpeoplewithcovid-19overworld.

Approximately,asof15May2022,521millionand347thousandpersons
wasinfectedwithcovid-19overtheworldwhile6millionand250thousand
personsdeadwithcovid-19overtheworld.Thistablepresentsthetopfive
countriesintermsofnumberofpeopleinfectedanddeadwithcovid-19.[7]

Country Cases deaths

Unitedstate 82.4M 998K

India 43.1M +2,202 524K+27

Brazil 30.7M +6,296 665K+46

France 28.4M +22,844 144K+7

Germany 25.7M +2,305 137K

Table1:thetopfivecountriesinterm ofnumberofpeopleinfectedanddeadwithcovid-
19.(M:million,K:thousand.)

InIraq,asof15May2022,thenumberofpeoplewasinfectedwithcovid-
19is2millionand326thousandand458whilethepeopledeadwas25
thousandand216.[7]
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1.5 Literaturereview.

-[BircanKayaaslanetal,2021]:theyperformedaspecialquestionnaireto
checkaboutthepresenceofpersistentsymptomsbeyond12weeksfrom
thefirstdiagnosis.Theirprospectivestudywasconductedinpatientswith
COVID-19whowerehospitalizedinCOVID-19wardsorfollowedin
outpatientclinicsinAnkaraCityHospital,betweenAugust1,2020,and
October31,2020.Intheirstudy,theyassessedtheprevalenceand
characteristicsofthepost-COVIDsyndromeinaconsiderablepopulation
consistedof1007patientsrecoveredfrom acuteCOVID-19and
demonstratedthathalfofthepatientssufferfrom persistentsymptoms,
althoughmorethan4monthshavepassedafteracuteinfection. Their
resultsshowedthataplentifulpartofpatientswithCOVID-19had
persistentsymptomseven4–5monthsafterCOVID-19diagnosis,andeven
patientswithamild-to-moderatediseasesufferedfrom persistent
symptoms.Althoughthepersistentsymptomsofthepatientsarenotvital,
follow-upofthesesymptomsinthepostrecoveryperiodisimportantdue
toitsresultingdisruptinglifequality.[8]

-[FrancescaSalamanna etal,2021];Theirsearchwascarriedouton
PubMed,WebofScience,EMBASE,andGoogleScholardatabasesto
identifyalltypeofpapersonthelong-term symptomsofCOVID-19in
Italy. Theirstudyreviewallowedthem tooutlinethatanoteworthynumber
ofpatientspresentlong-lasting sequelae,upto6months,inthepost-
COVIDtime.Theselong-term symptomsarenotonlypresentinsevere
COVID-19,butalsoinmildandmoderatepatients.Inaddition,recent
preliminarydataalsounderlinedthepresenceoflong-term COVID-19
symptomsonchildrenandadolescents. Themostcommonreported
symptomsafterCOVID-19areabnormallungfunctionsprevalentlywith
persistentdyspnea,generalneurologicaldecay,smellandtaste
disturbances,andchronicfatigue.Othercommonsymptomsincludejoint
painandchestpain.Thesesymptomsmaysloworrecurforweeksor
monthsfollowinginitialrecovery.[9]

-Ourstudywilldiscussinnextpart,thatshowmethodandresultsinIraqi
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patients.

2.MethodandMaterials.

Weconductedaprospectivestudyof200Iraqirecoveredpatientswitha
spectrum ofpostCOVID-19symptomsandcomplicationsfollowedupfrom
recoveryuntilthesedays.Agoogleform questionnairewasperformedto
collectarequireddatathatincludedgenderofthepatients,age,family
history,geneticdiseases,presenceofchronicdisease,dateofinfection,
symptomsandcomplicationsotheradditionalinformationandafterSARS-
2/COVID-19viralinfectioninrecoveredpatients.Takeninconsideration
thisstudywashadimportantmethodologicallimitations,itfocuseson
patientsinspecifiedareasandagegroups.Thelinkofgoogleform
questionnaireishttps://forms.gle/f3jhSJss5gTUHE4k7.

3.Results

Outofatotalof200patientswere127(63.5%)womenand73(36.5%)men
(figure2).Therewasarelationshipbetweenthepresenceofother
comorbiditiesandseverityofthedisease.Also,theseverityofCOVID-19
wasrelatedtotheseverityofpost-COVID-19manifestations.Only9%ofall
subjectshavenomanifestationafterrecoveryfrom thediseasewhilea
largepercentageofsubjectssufferedfrom severalsymptomsand
diseases.Themostcommonsymptom reportedwereAnosmia,ageuse,
dyspnea,myalgia,weakness,Cough,sorethroats,tonsillitis,headache.
Morecriticalmanifestationslikepulmonarydisease,hepaticillnesses,renal
failure,myocardialcomplicationsandimmunologicalproblemswere
reportedbyafewpercentofthesubjectsasshownbelow(Table2).About
181(90.5%)patientswerehadnochronicdiseaseandaround124(62.0%)
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patientswithoutgeneticproblems.

Figure2:percentageoffemaleandmalewhoparticipateinthisstudy

Variable postCOVID-19

Gender Female

Male

127(63.5%)

73(36.5%)

Age 50≥yrs.

40_49yrs.

30_39yrs.

20_29yrs.

<20yrs.

11(5.14%)

5(2.33%)

10(4.63%)

74(80.55%)

11(5.09%)

Comorbidities(Prior
COVID-19)

Hypertension

Diabetes

SLE

Heartdisease

Fever

COPD

Cancer

Depression

Kidneydisease

Asthma

24(12.0%)
31(15.5%)

1(0.46%)

7(3.50%)
20(10.0%)
5(2.31%)
5(2.31%)
3(1.38%)

3(1.38%)
6(3.0%)

1(0.46%)

1(0.46%)
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Severemenstruation

OCD

Coronaryarterydisease

IBS

Allergicrhinitis

GITdisease

2(0.92%)

2(0.92%)

2(0.92%)

1(0.46%)

Post-COVID
manifestations

Arthralgia

Backpain

Arms/legsheaviness

Weakness

Cerebralstroke

Headache

Myalgia

Bodypain

Paresthesia

Attentiondisorders

Memorydisorders

Fatigue

Depression

Dizziness

skindisease

Tachycardia

Chestpain

Eyepain

Sightimpairment

Anorexia

bronchiectasis

Skinsensitivity

Hepatitis

Palpitations

7(3.5%)

3(1.5%)

14(7.0%)

39(19.5%)

2(1.0%)

22(11.0%)
23(11.5%)

9(4.5%)

3(1.5%)

2(1.0%)

5(2.5%)

11(5.5%)

3(1.5%)

2(1.0%)

3(1.5%)

3(1.5%)

5(2.5%)

1(0.46%)

2(1.0%)
9(4.5%)

1(0.46%)

1(0.46%)

1(0.46%)

2(1.0%)
1(0.46%)
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Post-COVIDmanifestations

Xerostomia

Abdominalpain

Dyspnea

Weightloss

Visiondisorders

Pharyngitis

Rhinorrhea

Sickness

Drycough

Inabilitytowalk

Constipation

Diarrhea

Ageusia

Alopecia

Hairloss

Anosmia

Wetcough

Importance

Otitis

Increasebodytemperature

Muscleweakness

Sinusitis

Insomnia

Immuneimpairment

1(0.46%)

22(11.0%)

5(2.5%)

4(2.0%)

2(1.0%)

6(3.0%)

2(1.0%)

2(1.0%)

5(2.5%)

1(0.46%)
1(0.46%)

47(23.5%)

1(0.46%)

23(11.5%)

41(20.5%)

23(11.5%)

1(0.46%)

1(0.46%)

37(18.5%)

6(3.0%)

2(1.0%)

1(0.46%)

3(1.5%)

Table2.Generalcharacteristicsof200post-COVID-19patients.(yrs.̀Years,SLE:systemic
lupuserythematosus,COPD:chronicobstructivepulmonarydisease,OCD:obsessive-
compulsivedisorder,IBS:irritablebowelsyndrome).
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Figure3.Mostcommonmanifestationspostrecoveryofcovid-19

4.Discussion.

Basedonthedatathatwascollectedfrom googleform questionnairefor
200Iraqiperson,wholastlyinfectedandrecoveredfrom covid-19.We
noticedthatonly9%ofallsubjectshavenomanifestationafterrecovery
from thediseaseandanother91%ofallsubjectshavemanifestation
rangedfrom mildtoseverewhichneedclosemonitoring.Therespiratory
system reststhemostprevalentsystem ofseriousinjuryoutcomesof
COVID-19,manifestingasdyspnea,wetanddrycough,sinusitis,otitis,
rhinorrhea,pharyngitisandbronchiectasisthatoccurbecausethevirus
causesdamagetothewallsofthealveolarcellsandthisresultsinthe
formationofdebris,whichaccumulatedinthewallsofthealveolarcells
andcausingthickeningandthisresultsinlungdistressanddamage.This
damagecausesshortnessofbreathandothersymptoms.Lung
inflammationordamagecanbeassayedbyCTscans.[10]

Thecentralnervoussystem (CNS),isthecentralprocessingunitofthe
humansystem,whichcanmaintainlifeandhomeostasis.TheSARS-CoV-2
canentertheCNSviathenasalrouteandcouldarrivetheolfactorybulb
regionofthebraintotriggeranyform ofinfection.TheCOVID-19patients
domanifestneurologicalsymptomssuchasinsomnia,headache,
weaknessormuscleweakness,ageusia,anosmia,dizziness,memoryloss,
attentiondisorderandarmsandlegsheaviness.Theimmunesystem of
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braindoesnotreact,ifthereisanyacute,tenaciousordormantform of
viralinfectioninsidetheCNS,thatresultsinneurologicaldisorders.Atthis
point,thebraindamagehasyettobedemonstratedasacrucialoutcome
oftheCOVID-19infection.Therearetheorieswhichsuggestthatviral
infectionscantriggeracytokinestorm inthebrainwhentheimmune
system ofthehostcellover-reactstothevirus.Thiscytokinestorm could
releasevariouspro-inflammatorycytokinessuchasInterleukine-6(IL-6),
Interleukine-12p40(IL-12p40),Interleukine-15(IL-15),tumornecrosisfactor
-alpha(TNF-α),chemokine(C-X-Cmotif)ligand9(CXCL9)andchemokine
(C-X-Cmotif)ligand10(CXCL10),whichcaninducedemyelinationorcell
deathsinthenervoussystem.[10]

Theeyesmayhavearoleintransitionofcovid-19toentertheinsidethe
bodybecausetheACE2isprominentlypresentinretinalpigmentepithelial
cellsoftheretinaintheeye,whichenactsasthefunctionalreceptorforthe
bindingoftheSARS-CoV-2tothehostcell.Thepatientswhorecovered
from theSARS-CoV-2infectionmightalsohaveocularrelatedsymptoms
including eyepain,visiondisorder,Sightimpairment.Asreported50years’
malesufferingfrom hypertensionhasglaucomaandvisionimpairment
postcovid-19manifestation.[10]

COVID-19patientsalsohaveanimpactontheircardiovascularsystems
throughbindingSARS-COV-2tocACE2receptoronheartmuscle.This
bindingcoulddeviatethenormalACE2signalingpathwaysconsequentially
leadingtoacutemyocardialinfarction. ThealterationintheACE2signaling
pathwaycouldalsoariseintoacutesystemicinflammatoryresponsesand
cytokinestorm andmaycausemultiorganfailureordamageinthehuman
system.Thecytokinestorm cancauseanincreaseinproliferationof
cardiacmusclecellsandmightform afibrouscaponthefattysteakwhich
resultsinnecroticlipidcoreruptureandformsbloodclotsresultingin
myocardialinfarctionorcerebralstroke.Asreported26years’femalehas
manifestedwithcerebralstrokeandblindnessinonehereyesasresultof
clottinginbloodvesselthatsupplytheeye.Hypoxiaduringcovid-19
infection,whichresultsfrom increasingincardiometaboliccanimpairthe
myocardialoxygendemandsupplyandmightleadtomyocardialinjury.As
reportedalso50years’malewithhypertensionhasmanifestedwith
cerebralstroke.[10]
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PatientswithpostCOVID-19recoveryhavebeenknowntocommonly
exhibitGImanifestationincludeanorexia,constipation,diarrhea,abdominal
painandhepatitis.DiarrheamayoccurduetotheabundanceofACE-2in
theepithelium oftheGItractmakesitvulnerabletotheSARS-CoV-2entry.
StudieshaveshownincreasedACE-2expressioninthemucosaofthe
tongue,esophagus,gastricmucosa,ileum,andrectum.Inadditiontothe
abovemechanisms,gutflorahasbeenshowntobealteredinthepatient's
severediseasestatewiththeuseofantimicrobials,andenteralnutrition.
WhilelossofappetiteisacommonGImanifestationinCOVID-19.
Mechanism ofanorexiaisfairlyrelatedtonauseaandvomiting,but
assessingtheliteraturetoevaluatetheprecisepathophysiologyisnot
available.Theprecisemechanism ofliverinvolvementinCOVID-19patients
isunclear.Variousmechanismshavebeenproposed,oneofthese
mechanism isexpressionofACE2inhigheramountsinthebiliary
epithelium (20timescomparedtohepatocytes).WhenSARS-CoV-2enters
themucousmembranes,itcanaccessthebiliarysystem viatheportalvein.
SARS-CoV-2cancausedirectimmunedamagetohepatocytes(cytopathic
effect).Directviralcytopathicwithmicrovesicularsteatosis,mildlobular,
orportalinvolvementhasbeenreported. Cytokinestorm notedinCOVID-19

patientscanleadtoexcessinflammatoryburdenandpotentialimmune-
mediateddamage.Immunosuppressivemedicationssuchascalcineurin
inhibitorsreducetheInterleukin-2andmycophenolicacidinhibitsIL-17,
whichinterfereswithT-cellfunction.Furthermore,passivecongestiondue
toincreaseduseofpositivepressureventilation,drug-inducedliverinjury
from medications(antiviralandantibiotics)commonlyusedduringthe
courseofillnessarerealpossibilities[11].TochecktheGItract
inflammationinCOVID-19patients,endoscopycanberecommendedfor
thoserecoveredpatients.TheenzymesASTandALTshouldbechecked
forpossibleliverinjuryandcreatininelevelsforacutekidneydamage.[10]

Inourstudywenoticedthat23womenhadmanifestedwithhairloss.In
particular,patientswithSARS-CoV-2infectionshowedaconsistent
increaseinproinflammatorycytokines(tumornecrosisfactorα,interleukin
1b,interleukin6,andtypes1and2interferon)whichcanexplaininfection-
relatedskinmanifestations,suchaslivedoidvasculopathy,urticaria,COVID
toes,andchickenpox–likerash.Cytokinestorm caninitiatethe
developmentofTEbydamagingthematrixcells,andusually,thehigh
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levelsofinterferonshavealreadybeenconfirmedtobeassociatedwith
ATE.[12]

Asreportedof37years’malehadmanifestedwithimpotencedueto
COVID-19infectioncouldaffectmalesexualfunctionthroughendothelial
damageinerectiletissue,testiculardamage,andpsychologicalalterations.
[13]

Figure4:PossiblepathwaysthroughwhichCOVID-19causeserectiledysfunction.

MostoftheCOVID-19recoveredpatientsareexperiencingstressfor
severalweeksandthisusuallydisappearwithinashortperiod,butthe
psychophysicalsymptomsincludingdepression,fearandanxietymay
persistforalongertime. [10]
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Figure5:EffectofSARS-CoV-2infectiononorgansindifferentpartsofthebody.
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5.Conclusion

However,COVID-19isanewdiseaseanduncertaintyremainsregarding
thepossiblelong-term healthsequelae.Thisisparticularlyrelevantfor
patientswithseveresymptoms,forwhom long-term complicationsand
incompleterecoveryafterdischargewouldbeexpected.COVID-19has
materializedintoadeadlydiseaseaffectingpeopleworldwide.Besidesthe
commonsymptomsthatoccurinCOVID-19.Ithasrecentlyuncoveredinto
amultifacetedconditionknowntoaffectvariousotherorgans.This
diseaseappearstobeatthehubofvariousconvergingpathways.
Altogethertheyexhibitdetrimentaleffectsontheindividualwhohave
infectedwiththevirus.Eventhoughourreviewsuggeststhatmostpost
COVID-19sequelaeinyoung,previouslyhealthyadults,thereare
indicationsofmulti-organimpact.Closeattentionshouldbepaidto
residualimpairmentsinmulti-organfunction,especiallypersistentreduce
lungfunctions,mentalhealth,neurologicalandphysicalsequelae
includingpost-viralfatiguesyndromeWhatemergesfrom thisreviewis
thatthemostcommonreportedsymptomsafterCOVID-19areabnormal
lungfunctionsprevalentlywithpersistentdyspnea,generalneurological
decay,smellandtastedisturbances,headacheandchronicfatigue.Other
commonsymptomsincludejointpainandchestpain.Thesesymptoms
maylingerorrecurforweeksormonthsfollowinginitialrecovery.patients
withmild-to-moderateCOVID-19themorecommonlong-term symptoms
arechronicfatigue,anosmia/ageusia,dyspnea,butalsodifficultyin
concentration,memoryloss,andconfusion.Thesesymptomsseem tobe
presentinahigherpercentageofpatientswhowereinitiallymoreill.
Likewise,thegeneralcognitivedecay,despitealsobeingpresentinmild-to-
moderateCOVID-19patients,alsoappearstobemorecloselyrelatedto
critical-to-severeformsofCOVID-19.Consideringthewholeoverviewof
widespreadlong-term symptomsreportedinthisreviewtheoneundeniably
mostprevalentinmild-to-criticalCOVID-19patientsischronicfatigue,
weakness,myalgiaandinsomniatherebyreducingpatient'squalityoflife.
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6.Recommendations.

Then,throughthisfollowupstudy,wesupplyafewrecommendationsto
preservationtheCOVID-19recoveredpatientsaswellastheirfamiliesfrom
theeffectofthisdisease.Therecommendationsare:

Peoplewhohaverecoveredfrom COVID-19shouldbemorecareful

inmaintainingandmonitoringtheirhealthstatus.Theyhavetobein
regularmonitoringfortheiroutlookcomplicationsthatmaytake
placeaftertheirrecovery.Thoserecoveredpatientsare
recommendedtogetCT-scan,andMagneticresonanceimaging
(MRI)scansandUniversityofPennsylvaniaSmellIdentificationTest
(UPSIT)totestsmellidentification,aslossofsmellisoneofthe
premiersymptomsofneuroinvasioninCOVID-19patients.

Theonehealthconnotationstressestheecologicalrelevance

betweenhuman,animal,andenvironmentalhealth.Understanding

theimportanceofmicrobiomerelevancebetweentheenvironment-

humans-animalsopensupthepotentialforinnovativeandintegrated

approachestodiagnosis,treatment,andinterventionofdiseasesto

animalsandhumans.

 Counsellingisproposedfortherecoveredpatientsperiodicallynotto

losecourageandkeepthemselvesmentallystrong.

 Thehostgeneticcapabilityandbiomarkergenesindifferent

populationswithrespecttoviralinfectionandpersistencewillhelpin

understandingtheco-evolutionofthecoronavirusesandotherage-

olddiseaseslikeMalariaetc.Thiswillalsohelptodissectthe

genomicsofsymptomaticandasymptomaticcases.

Recoveredpatientsshouldbeheartenedtosharetheirfeelingsabout

thetreatment,quarantine,symptomsofthediseaseandtheir

experienceonthewholetoreducetheirpsychologicalburden.
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Homemonitoringprogramsforrecoveredpatientscanhelpthem to

promotetheirdietandphysicalactivity.

Tightersupervisionofworkplacesafetyshouldbeequippedto

safeguardthesafetyofpeople'slives,alongwiththeCOVID-19

recoveredpatients.[10]
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