
GuidelinesonClinicalmanagementofsevereacuterespiratoryillness(SARI)in

suspect/confirmednovelcoronavirus(nCoV)cases

Aninfectionwithanovelcoronavirushasbeenreportedfrom China.As25thJanuary2020,a

totalof1287casesand41deathswerereportedin29provinces(districtsandcities)of

China.Inaddition,28caseshavebeenconfirmedoutsideChinesemainland:5casesin

HongKong,2casesinMacao,3casesinTaiwan,4casesinThailand(2casescured),2

casesinJapan(1casecured),2casesinSouthKorea,2casesintheUnitedStates,2cases

inVietnam,3casesinSingapore,1caseinNepaland2casesinFrance.

Purposeandscopeofdocument

Thisdocumentisintendedforclinicianstakingcareofhospitalisedadultandpaediatric

patientswithsevereacuterespiratoryinfection(SARI)whenannCoVinfectionissuspected.

Itisnotmeanttoreplaceclinicaljudgmentorspecialistconsultationbutrathertostrengthen

clinicalmanagementofthesepatientsandprovidetoup-to-dateguidance.Bestpracticesfor

SARIincludingIPCandoptimizedsupportivecareforseverelyillpatientsareessential.

Thisdocumentaimstoprovideclinicianswithupdatedinterim guidanceontimely,effective,

andsafesupportivemanagementofpatientswithnCoVandSARI,particularlythosewith

criticalillness.Therecommendationsinthisdocumentarederivedfrom WHOpublications.

A. Triage:EarlyrecognitionofpatientswithSARIassociatedwithnCoVinfection.

ThepurposeoftriageistorecognizeandsortallpatientswithSARIatfirstpointofcontact

withhealthcaresystem (suchastheemergencydepartment).ConsidernCOVasapossible

etiologyofSARIundercertainconditions(seeTable1).Triagepatientsandstartemergency

treatmentsbasedbasedondiseaseseverity.

Table1:DefinitionsofpatientswithSARI,suspectedofnCoV*

SARI AnARIwithhistoryoffeverormeasuredtemperature≥38C°and

cough;onsetwithinthelast~10days;andrequiringhospitalization.

However,theabsenceoffeverdoesNOTexcludeviralinfection.

Surveillancecase

definitionsfor

nCoV*

1.Severeacuterespiratoryinfection(SARI)inaperson,withhistory

offeverandcoughrequiringadmissiontohospital,withnoother

etiologythatfullyexplainstheclinicalpresentation1 (clinicians

shouldalsobealerttothepossibilityofatypicalpresentationsin

patientswhoareimmunocompromised);

ANDanyofthefollowing:

a)AhistoryoftraveltoWuhan,HubeiProvinceChinainthe

14dayspriortosymptom onset;or

b)thediseaseoccursinahealthcareworkerwhohasbeen

working in an environmentwherepatientswith severe

acuterespiratoryinfectionsarebeingcaredfor,without

regardtoplaceofresidenceorhistoryoftravel;or



c) thepersondevelopsanunusualorunexpectedclinical

course, especially sudden deterioration despite

appropriate treatment, without regard to place of

residenceorhistoryoftravel,evenifanotheretiologyhas

beenidentifiedthatfullyexplainstheclinicalpresentation

2.Apersonwithacuterespiratoryillnessofanydegreeofseverity

who,within 14 daysbefore onsetofillness,had anyofthe

followingexposures:

a)closephysicalcontact2 withaconfirmedcaseofnCoV

infection,whilethatpatientwassymptomatic;or

b)ahealthcarefacilityinacountrywherehospital-associated

nCoVinfectionshavebeenreported;

*seehttps://mohfw.gov.in/media/disease-alertsforlatestcasedefinition

1-Testingshouldbeaccordingtolocalguidanceformanagementofcommunity-acquiredpneumonia.Examples

ofotheretiologiesincludeStreptococcuspneumoniae,HaemophilusinfluenzatypeB,Legionellapneumophila,

otherrecognizedprimarybacterialpneumonias,influenzaviruses,andrespiratorysyncytialvirus.

2-Closecontactisdefinedas:

 Healthcareassociatedexposure,includingprovidingdirectcarefornCoVpatients,workingwithhealth

careworkersinfectedwithnCoV,visitingpatientsorstayinginthesamecloseenvironmentofanCoV

patient

 Workingtogetherincloseproximityorsharingthesameclassroom environmentwithawithnCoV

patient

 TravelingtogetherwithnCoVpatientinanykindofconveyance

 LivinginthesamehouseholdasanCoVpatient

Theepidemiologicallinkmayhaveoccurredwithina14-dayperiodbeforeoraftertheonsetofillnessinthecase

underconsideration

NovelCoronavirusmaypresentwithmild,moderate,orsevereillness;thelatterincludes

severepneumonia,ARDS,sepsisandsepticshock.Earlyrecognitionofsuspectedpatients

allowsfortimelyinitiationofIPC(seeTable2).Earlyidentificationofthosewithsevere

manifestations(seeTable2)allowsforimmediateoptimizedsupportivecaretreatments

andsafe,rapidadmission(orreferral)tointensivecareunitaccordingtoinstitutionalor

nationalprotocols.Forthosewithmildillness,hospitalizationmaynotberequiredunless

thereisconcernforrapiddeterioration.Allpatientsdischargedhomeshouldbeinstructedto

returntohospitaliftheydevelopanyworseningofillness.

Table2:ClinicalsyndromesassociatedwithnCoVinfection

Uncomplicated

illness

Patientswithuncomplicatedupperrespiratorytractviralinfection,may

have non-specificsymptomssuch asfever,cough,sore throat,nasal

congestion,malaise,headache,musclepainormalaise.Theelderlyand

immunosuppressedmaypresentwithatypicalsymptoms.Thesepatients

donothaveanysignsofdehydration,sepsisorshortnessofbreath

Mild

pneumonia

Patientwithpneumoniaandnosignsofseverepneumonia.



Childwithnon-severepneumoniahascoughordifficultybreathing+fast

breathing:fastbreathing(inbreaths/min):<2months,≥60;2–11months,

≥50;1–5years,≥40andnosignsofseverepneumonia

Severe

pneumonia

Adolescentoradult:feverorsuspectedrespiratoryinfection,plusoneof

respiratoryrate>30breaths/min,severerespiratorydistress,orSpO2<90%

onroom air

Childwithcoughordifficultyinbreathing,plusatleastoneofthefollowing:

centralcyanosisorSpO2<90%;severerespiratorydistress(e.g.grunting,

veryseverechestindrawing);signsofpneumoniawithageneraldanger

sign:inabilityto breastfeed ordrink,lethargyorunconsciousness,or

convulsions.Othersignsofpneumoniamaybepresent:chestindrawing,

fastbreathing(inbreaths/min):<2months,≥60;2–11months,≥50;1–5

years,≥40. The diagnosis is clinical;chest imaging can exclude

complications.

Acute

Respiratory

Distress

Syndrome

Onset:neworworseningrespiratorysymptomswithinoneweekofknown

clinicalinsult.

Chestimaging(radiograph,CTscan,orlungultrasound):bilateralopacities,

notfullyexplainedbyeffusions,lobarorlungcollapse,ornodules.

Originofoedema:respiratoryfailurenotfullyexplainedbycardiacfailureor

fluid overload.Need objective assessment(e.g.echocardiography)to

excludehydrostaticcauseofoedemaifnoriskfactorpresent.

Oxygenation(adults):

 MildARDS:200mmHg<PaO2/FiO2≤300mmHg(withPEEPorCPAP

≥5cm H2O,ornon-ventilated)

 ModerateARDS:100mmHg<PaO2/FiO2≤200mmHgwithPEEP≥5

cm H2O,ornon-ventilated)

 SevereARDS:PaO2/FiO2≤100mmHgwithPEEP≥5cmH2O,ornon-

ventilated)

 WhenPaO2isnotavailable,SpO2/FiO2≤315suggestsARDS(including

innon-ventilatedpatients)

Oxygenation(children;noteOI=OxygenationIndexandOSI=Oxygenation

IndexusingSpO2)

 BilevelNIVorCPAP≥5cmH2O viafullfacemask:PaO2/FiO2 ≤300

mmHgorSpO2/FiO2≤264

 MildARDS(invasivelyventilated):4≤OI<8or5≤OSI<7.5

 ModerateARDS(invasivelyventilated):8≤OI<16or7.5≤OSI<12.3

 SevereARDS(invasivelyventilated):OI≥16orOSI≥12.3



Sepsis Adults:life-threateningorgandysfunctioncausedbyadysregulatedhost

responsetosuspectedorproveninfection,withorgandysfunction.Signs

oforgan dysfunction include:altered mentalstatus,difficultorfast

breathing,low oxygensaturation,reducedurineoutput,fastheartrate,

weakpulse,cold extremitiesorlow blood pressure,skin mottling,or

laboratoryevidence ofcoagulopathy,thrombocytopenia,acidosis,high

lactateorhyperbilirubinemia.

Children:suspectedorproveninfectionand≥2SIRScriteria,ofwhichone

mustbeabnormaltemperatureorwhitebloodcell

count

Septic

shock

Adults:persisting hypotension despite volume resuscitation,requiring

vasopressorstomaintainMAP ≥65mmHgandserum lactatelevel>2

mmol/L

Children:anyhypotension(SBP<5thcentileor>2SDbelownormalforage)

or2-3ofthefollowing:alteredmentalstate;tachycardiaorbradycardia(HR

<90bpm or>160bpm ininfantsandHR<70bpm or>150bpm inchildren);

prolonged

capillary refill(>2 sec)orwarm vasodilation with bounding pulses;

tachypnea;mottledskinorpetechialorpurpuricrash;increasedlactate;

oliguria;hyperthermiaorhypothermia

B. ImmediateimplementationofappropriateIPCmeasures

IPCisacriticalandintegralpartofclinicalmanagementofpatientsandshouldbeinitiated

atthepointofentryofthepatientto hospital(typicallytheEmergencyDepartment).

Standardprecautionsshouldalwaysberoutinelyappliedinallareasofhealthcarefacilities.

Standardprecautionsincludehandhygiene;useofPPEtoavoiddirectcontactwithpatients’

blood,bodyfluids,secretions(includingrespiratorysecretions)andnon-intactskin.Standard

precautions also include prevention of needle-stick or sharps injury;safe waste

management;cleaninganddisinfectionofequipment;andcleaningoftheenvironment.

Table3:Howtoimplementinfectionpreventionandcontrolmeasuresforpatientswith

suspectedorconfirmednCoVinfection

Attriage  Givesuspectpatientamedicalmaskanddirectpatienttoseparate

area,anisolationroom ifavailable.Keepatleast1meterdistance

betweensuspectedpatientsandotherpatients.Instructallpatientsto

covernoseandmouthduringcoughingorsneezingwithtissueor

flexed elbow forothers.Perform hand hygieneaftercontactwith

respiratorysecretions

Applydroplet

precautions
 Dropletprecautionspreventlargedroplettransmissionofrespiratory

viruses.Useamedicalmaskifworking within1-2 metresofthe

patient.Placepatientsinsinglerooms,orgrouptogetherthosewith

the same etiologicaldiagnosis.Ifan etiologicaldiagnosis is not



possible,grouppatientswithsimilarclinicaldiagnosisandbasedon

epidemiologicalriskfactors,withaspatialseparation.Whenproviding

careinclosecontactwithapatientwithrespiratorysymptoms(e.g.

coughingorsneezing),useeyeprotection(face-maskorgoggles),

becausespraysofsecretionsmayoccur.Limitpatientmovement

withintheinstitutionandensurethatpatientswearmedicalmasks

whenoutsidetheirrooms

Applycontact

precautions
 Dropletandcontactprecautionspreventdirectorindirecttransmission

from contactwithcontaminatedsurfacesorequipment(i.e.contact

withcontaminatedoxygentubing/interfaces).UsePPE(medicalmask,

eyeprotection,glovesandgown)whenenteringroom andremovePPE

when leaving. If possible,use either disposable or dedicated

equipment (e.g. stethoscopes, blood pressure cuffs and

thermometers).Ifequipmentneedsto beshared among patients,

cleananddisinfectbetweeneachpatientuse.Ensurethathealthcare

workers refrain from touching theireyes,nose,and mouth with

potentially contaminated gloved or ungloved hands. Avoid

contaminatingenvironmentalsurfacesthatarenotdirectlyrelatedto

patientcare(e.g.doorhandlesandlightswitches).Ensureadequate

room ventilation.Avoidmovementofpatientsortransport.Perform

handhygiene

Applyairborne

precautions

when

performingan

aerosol

generating

procedure

 Ensure that healthcare workers performing aerosol-generating

procedures (i.e.open suctioning ofrespiratory tract,intubation,

bronchoscopy,cardiopulmonary resuscitation)use PPE,including

gloves,long-sleevedgowns,eyeprotection,andfit-testedparticulate

respirators(N95orequivalent,orhigherlevelofprotection).(The

scheduledfittestshouldnotbeconfusedwithusersealcheckbefore

eachuse.)Wheneverpossible,useadequatelyventilatedsinglerooms

when performing aerosol-generating procedures,meaning negative

pressureroomswithminimum of12airchangesperhouroratleast

160litres/second/patientinfacilitieswithnaturalventilation.Avoidthe

presenceofunnecessaryindividualsintheroom.Careforthepatient

inthesametypeofroom aftermechanicalventilationcommences

Abbreviations:ARI,acuterespiratoryinfection;PPE,personalprotectiveequipment

C. Earlysupportivetherapyandmonitoring

a.GivesupplementaloxygentherapyimmediatelytopatientswithSARIandrespiratory

distress,hypoxaemia,orshock:Initiateoxygentherapyat5L/minandtitrateflowrates

to reachtargetSpO2 ≥90% innon-pregnantadultsandSpO2 ≥92-95% inpregnant

patients. Children with emergencysigns (obstructed orabsentbreathing,severe

respiratorydistress,centralcyanosis,shock,coma orconvulsions)should receive

oxygentherapyduringresuscitationtotargetSpO2≥94%;otherwise,thetargetSpO2is

≥90%.AllareaswherepatientswithSARIarecaredforshouldbeequippedwithpulse

oximeters,functioningoxygensystemsanddisposable,single-use,oxygen-delivering



interfaces(nasalcannula,simplefacemask,andmaskwithreservoirbag).Usecontact

precautions when handling contaminated oxygen interfaces ofpatients with nCoV

infection

b.UseconservativefluidmanagementinpatientswithSARIwhenthereisnoevidenceof

shock:PatientswithSARIshouldbetreatedcautiouslywithintravenousfluids,because

aggressivefluidresuscitationmayworsenoxygenation,especiallyinsettingswhere

thereislimitedavailabilityofmechanicalventilation

c. GiveempiricantimicrobialstotreatalllikelypathogenscausingSARI.Giveantimicrobials

withinonehourofinitialpatientassessmentforpatientswithsepsis:Althoughthe

patientmaybesuspectedtohavenCoV,administerappropriateempiricantimicrobials

withinONEhourofidentificationofsepsis.Empiricantibiotictreatmentshouldbebased

on the clinicaldiagnosis (community-acquired pneumonia,health care-associated

pneumonia [if infection was acquired in healthcare setting],or sepsis),local

epidemiologyandsusceptibilitydata,andtreatmentguidelines.Empirictherapyincludes

aneuraminidaseinhibitorfortreatmentofinfluenzawhenthereislocalcirculationor

otherriskfactors,includingtravelhistoryorexposuretoanimalinfluenzaviruses.18

Empirictherapyshouldbede-escalatedonthebasisofmicrobiologyresultsandclinical

judgment

d.DonotroutinelygivesystemiccorticosteroidsfortreatmentofviralpneumoniaorARDS

outsideofclinicaltrialsunlesstheyareindicatedforanotherreason:A systematic

review ofobservationalstudiesofcorticosteroidsadministeredtopatientswithSARS

reportednosurvivalbenefitandpossibleharms(avascularnecrosis,psychosis,diabetes,

anddelayedviralclearance).Asystematicreview ofobservationalstudiesininfluenza

found ahigherriskofmortalityand secondaryinfectionswith corticosteroids;the

evidencewasjudgedasverylow tolow qualityduetoconfoundingbyindication.A

subsequent study that addressed this limitation by adjusting for time-varying

confoundersfoundnoeffectonmortality.Finally,arecentstudyofpatientsreceiving

corticosteroidsforMERSusedasimilarstatisticalapproachandfoundnoeffectof

corticosteroidsonmortalitybutdelayedlowerrespiratorytract(LRT)clearanceofMERS-

CoV.Givenlackofeffectivenessandpossibleharm,routinecorticosteroidsshouldbe

avoidedunlesstheyareindicatedforanotherreason.SeesectionFfortheuseof

corticosteroidsinsepsis.

e. CloselymonitorpatientswithSARIforsignsofclinicaldeterioration,suchasrapidly

progressive respiratoryfailure and sepsis,and applysupportive care interventions

immediately:Applicationoftimely,effective,andsafesupportivetherapiesisthecornerstoneof

therapyforpatientsthatdevelop

severemanifestationsofnCoV

f. Understandthepatient’sco-morbidcondition(s)totailorthemanagementofcritical

illness and appreciate the prognosis:During intensive care managementofSARI,

determinewhichchronictherapiesshouldbecontinuedandwhichtherapiesshouldbe

stoppedtemporarily

g.Communicateearlywithpatientandfamily:Communicateproactivelywithpatientsand

families and provide supportand prognostic information.Understand the patient’s

valuesandpreferencesregardinglife-sustaininginterventions

D. Collectionofspecimensforlaboratorydiagnosis

Guidanceonspecimencollection,processing,transportation,includingrelatedbiosafety



procedures,isavailableonhttps://mohfw.gov.in/media/disease-alerts

Pointstoremember

 Collectbloodculturesforbacteriathatcausepneumoniaandsepsis,ideallybefore

antimicrobialtherapy.DONOTdelayantimicrobialtherapytocollectbloodcultures

 Collectspecimensfrom BOTH theupperrespiratorytract(URT;nasopharyngealand

oropharyngeal)AND lowerrespiratorytract(LRT;expectoratedsputum,endotracheal

aspirate,orbronchoalveolarlavage)fornCoVtestingbyRT-PCR.Cliniciansmayelectto

collectonlyLRTsampleswhenthesearereadilyavailable(forexample,inmechanically

ventilatedpatients)

 UseappropriatePPEforspecimencollection(dropletandcontactprecautionsforURT

specimens;airborneprecautionsforLRTspecimens).WhencollectingURTsamples,use

viralswabs(sterileDacronorrayon,notcotton)andviraltransportmedia.Donotsample

thenostrilsortonsils.Inapatientwithsuspectednovelcoronavirus,especiallywith

pneumoniaorsevereillness,asingleURTsampledoesnotexcludethediagnosis,and

additionalURTandLRTsamplesarerecommended.LRT(vs.URT)samplesaremore

likelytobepositiveandforalongerperiod.CliniciansmayelecttocollectonlyLRT

samples when these are readilyavailable (forexample,in mechanicallyventilated

patients).Sputum inductionshould beavoided dueto increased riskofincreasing

aerosoltransmission.

DualinfectionswithotherrespiratoryviralinfectionshavebeenfoundinSARSandMERS

cases.Atthisstageweneeddetailedmicrobiologicstudiesinallsuspectedcases.Both

URTandLRTspecimenscantestedforotherrespiratoryviruses,suchasinfluenzaAandB

(including zoonotic influenza A),respiratory syncytial virus,parainfluenza viruses,

rhinoviruses,adenoviruses,enteroviruses (e.g.EVD68),human metapneumovirus,and

endemichumancoronaviruses(i.e.HKU1,OC43,NL63,and229E).LRTspecimenscanalso

betestedforbacterialpathogens,includingLegionellapneumophila

InhospitalizedpatientswithconfirmednCoVinfection,repeatURTandLRTsamplesshould

becollectedtodemonstrateviralclearance.Thefrequencyofspecimencollectionwill

dependonlocalcircumstancesbutshouldbeatleastevery2to4daysuntiltherearetwo

consecutivenegativeresults(bothURTandLRTsamplesifbotharecollected)inaclinically

recoveredpatientatleast24hoursapart.Iflocalinfectioncontrolpracticerequirestwo

negativeresultsbeforeremovalofdropletprecautions,specimensmaybecollectedasoften

asdaily

E. ManagementofhypoxemicrespiratoryfailureandARDS

Recognizeseverehypoxemicrespiratoryfailurewhenapatientwithrespiratorydistressis

failingstandardoxygentherapy.Patientsmaycontinuetohaveincreasedworkofbreathing

orhypoxemiaevenwhenoxygenisdeliveredviaafacemaskwithreservoirbag(flowrates

of10-15L/min,whichistypicallytheminimum flowrequiredtomaintainbaginflation;FiO2

0.60-0.95).HypoxemicrespiratoryfailureinARDScommonlyresultsfrom intrapulmonary

ventilation-perfusionmismatchorshuntandusuallyrequiresmechanicalventilation



High-flow nasaloxygen(HFNO)ornon-invasiveventilation(NIV)shouldonlybeusedin

selectedpatientswithhypoxemicrespiratoryfailure.Theriskoftreatmentfailureishighin

patientswithMERStreatedwithNIV,andpatientstreatedwitheitherHFNOorNIVshouldbe

closelymonitoredforclinicaldeterioration.HFNOsystemscandeliver60L/minofgasflow

andFiO2 upto1.0;paediatriccircuitsgenerallyonlyhandleupto15L/min,andmany

childrenwillrequireanadultcircuittodeliveradequateflow.Comparedtostandardoxygen

therapy,HFNOreducestheneedforintubation.Patientswithhypercapnia(exacerbationof

obstructivelungdisease,cardiogenicpulmonaryoedema),hemodynamicinstability,multi-

organ failure,orabnormalmentalstatusshould generallynotreceiveHFNO,although

emergingdatasuggestthatHFNO maybesafeinpatientswithmild-moderateandnon-

worseninghypercapnia.25PatientsreceivingHFNO shouldbeinamonitoredsettingand

caredforbyexperiencedpersonnelcapableofendotrachealintubationincasethepatient

acutelydeterioratesordoesnotimproveafterashorttrial(about1hr).Evidence-based

guidelinesonHFNOdonotexist,andreportsonHFNOinMERSpatientsarelimited.

NIVguidelinesmakenorecommendationonuseinhypoxemicrespiratoryfailure(apartfrom

cardiogenicpulmonaryoedemaandpost-operativerespiratoryfailure)orpandemicviral

illness (referring to studies ofSARS and pandemic influenza).Risks include delayed

intubation,large tidalvolumes,and injurious transpulmonary pressures.Limited data

suggestahighfailureratewhenMERSpatientsreceiveNIV.PatientsreceivingatrialofNIV

should bein a monitored setting and cared forbyexperienced personnelcapableof

endotrachealintubationincasethepatientacutelydeterioratesordoesnotimproveaftera

shorttrial(about1 hr).Patients with hemodynamic instability,multiorgan failure,or

abnormalmentalstatusshouldnotreceiveNIV.

RecentpublicationssuggestthatnewerHFNOandNIVsystemswithgoodinterfacefitting

donotcreatewidespreaddispersionofexhaledairandthereforeshouldbeassociatedwith

lowriskofairbornetransmission.

Endotrachealintubationshouldbeperformedbyatrainedandexperiencedproviderusing

airborneprecautions.PatientswithARDS,especiallyyoungchildrenorthosewhoareobese

orpregnant,maydesaturatequicklyduringintubation.Pre-oxygenatewith100%FiO2for5

minutes,viaafacemaskwithreservoirbag,bag-valvemask,HFNO,orNIV.Rapidsequence

intubationisappropriateafteranairwayassessmentthatidentifiesnosignsofdifficult

intubation.

Implementmechanicalventilationusinglowertidalvolumes(4–8ml/kgpredictedbody

weight,PBW)andlowerinspiratorypressures(plateaupressure<30cmH2O).Thisisa

strongrecommendationfrom aclinicalguidelineforpatientswithARDS,andissuggested

forpatientswithsepsis-inducedrespiratoryfailurewhodonotmeetARDScriteria.Theinitial

tidalvolumeis6ml/kgPBW;tidalvolumeupto8ml/kgPBW isallowedifundesirableside

effectsoccur(e.g.dyssynchrony,pH<7.15).HypercapniaispermittedifmeetingthepHgoal

of7.30-7.45.Ventilatorprotocolsareavailable.Theuseofdeepsedationmayberequiredto

controlrespiratorydriveandachievetidalvolumetargets.Althoughhighdrivingpressure

(plateau pressure−PEEP)may more accurately predictincreased mortality in ARDS

comparedtohightidalvolumeorplateaupressure,RCTsofventilationstrategiesthattarget

drivingpressurearenotcurrentlyavailable.



InpatientswithsevereARDS,proneventilationfor>12hoursperdayisrecommended.

Applicationofproneventilationisstronglyrecommendedforadultandpaediatricpatients

withsevereARDSbutrequiressufficienthumanresourcesandexpertisetobeperformed

safely.

UseaconservativefluidmanagementstrategyforARDSpatientswithouttissue

hypoperfusion.

InpatientswithmoderateorsevereARDS,higherPEEPinsteadoflowerPEEPissuggested.

PEEPtitrationrequiresconsiderationofbenefits(reducingatelectraumaandimproving

alveolarrecruitment)vs.risks(end-inspiratoryoverdistensionleadingtolunginjuryand

higherpulmonaryvascularresistance).TablesareavailabletoguidePEEPtitrationbasedon

theFiO2requiredtomaintainSpO2.Arelatedinterventionofrecruitmentmanoeuvres(RMs)

isdeliveredasepisodicperiodsofhighcontinuouspositiveairwaypressure[30–40cm H2O],

progressiveincrementalincreasesin

PEEPwithconstantdrivingpressure,orhighdrivingpressure;considerationsofbenefitsvs.

risksaresimilar.HigherPEEPandRMswerebothconditionallyrecommendedinaclinical

practiceguideline.ForPEEP,theguidelineconsideredanindividualpatientdatameta-

analysisof3RCTs.However,asubsequentRCTofhighPEEPandprolongedhigh-pressure

RMsshowedharm,suggestingthattheprotocolinthisRCTshouldbeavoided.Monitoring

ofpatientstoidentifythosewhorespondtotheinitialapplicationofhigherPEEPora

differentRM protocol,andstoppingtheseinterventionsinnon-responders,issuggested.

In patients with moderate-severe ARDS (PaO2/FiO2 <150),neuromuscularblockade by

continuousinfusionshouldnotberoutinelyused.Onetrialfoundthatthisstrategyimproved

survivalin patients with severe ARDS (PaO2/FiO2 <150)withoutcausing significant

weakness,butresultsofarecentlargertrialfoundthatuseofneuromuscularblockagewith

highPEEPstrategywasnotassociatedwithsurvivalwhencomparedtoalightsedation

strategywithoutneuromuscularblockade.Continuousneuromuscularblockademaystillbe

considered in patients with ARDS in certain situations:ventilatordyssnchonydespite

sedation,such thattidalvolume limitation cannotbe reliably achieved;orrefractory

hypoxemiaorhypercapnia.

Insettingswithaccesstoexpertiseinextracorporeallifesupport(ECLS),considerreferralof

patientswithrefractoryhypoxemiadespitelungprotectiveventilation.Arecentguideline

madenorecommendationaboutECLSinpatientswithARDS.Sincethen,anRCTofECLSfor

patientswithARDSwasstoppedearlyandfoundnostatisticallysignificantdifferenceinthe

primaryoutcomeof60-daymortalitybetweenECLSandstandardmedicalmanagement

(includingpronepositioningandneuromuscularblockade).However,ECLSwasassociated

withareducedriskofthecompositeoutcomeofmortalityandcrossovertoECLS,anda

posthocBayesiananalysisofthisRCTshowedthatECLSisverylikelytoreducemortality

across a range ofpriorassumptions.In patients with MERS-CoV infection,ECLS vs.

conventionaltreatmentwasassociatedwithreducedmortalityinacohortstudy.ECLS

shouldonlybeofferedinexpertcentreswithasufficientcasevolumetomaintainexpertise

andthatcanapplytheIPCmeasuresrequiredfornCoVpatients

Avoiddisconnectingthepatientfrom theventilator,whichresultsinlossofPEEP and

atelectasis.Usein-linecathetersforairwaysuctioningandclampendotrachealtubewhen



disconnectionisrequired(forexample,transfertoatransportventilator)

F. Managementofsepticshock

Recognize septic shock in adults when infection is suspected orconfirmed AND

vasopressorsareneededtomaintainmeanarterialpressure(MAP)≥65mmHgANDlactate

is≥2mmol/L,inabsenceofhypovolemia.Recognizesepticshockinchildrenwithany

hypotension(systolicbloodpressure[SBP]<5thcentileor>2SDbelownormalforage)or2-

3ofthefollowing:alteredmentalstate;tachycardiaorbradycardia(HR<90bpm or>160

bpm ininfantsandHR<70bpm or>150bpm inchildren);prolongedcapillaryrefill(>2sec)

orwarm vasodilationwithboundingpulses;tachypnea;mottledskinorpetechialorpurpuric

rash;increasedlactate;oliguria;hyperthermiaorhypothermia.

Intheabsenceofalactatemeasurement,useMAPandclinicalsignsofperfusiontodefine

shock.Standardcareincludesearlyrecognitionandthefollowingtreatmentswithin1hour

ofrecognition:antimicrobialtherapyandfluidloadingandvasopressorsforhypotension.

Theuseofcentralvenousandarterialcathetersshouldbebasedonresourceavailabilityand

individualpatientneeds.Detailedguidelinesareavailableforthemanagementofseptic

shockinadultsandchildren.

Inresuscitationfrom septicshockinadults,giveatleast30ml/kgofisotoniccrystalloidin

adultsinthefirst3hours.Inresuscitationfrom septicshockinchildreninwell-resourced

settings,give20ml/kgasarapidbolusandupto40-60ml/kginthefirst1hr.

Donotusehypotoniccrystalloids,starches,orgelatinsforresuscitation.

Fluidresuscitationmayleadtovolumeoverload,includingrespiratoryfailure.Ifthereisno

responsetofluidloadingandsignsofvolumeoverloadappear(forexample,jugularvenous

distension,cracklesonlungauscultation,pulmonaryoedemaonimaging,orhepatomegaly

in children),then reduce ordiscontinue fluid administration.This step is particularly

importantwhere mechanicalventilation is notavailable.Alternate fluid regimens are

suggestedwhencaringforchildreninresource-limitedsettings.

CrystalloidsincludenormalsalineandRinger’slactate.Determineneedforadditionalfluid

boluses(250-1000mlinadultsor10-20ml/kginchildren)basedonclinicalresponseand

improvementofperfusiontargets.PerfusiontargetsincludeMAP (>65mmHgorage-

appropriatetargetsinchildren),urineoutput(>0.5ml/kg/hrinadults,1ml/kg/hrinchildren),

and improvementofskin mottling,capillaryrefill,levelofconsciousness,and lactate.

Considerdynamicindicesofvolumeresponsivenesstoguidevolumeadministrationbeyond

initialresuscitationbasedonlocalresourcesandexperience.Theseindicesincludepassive

legraises,fluidchallengeswithserialstrokevolumemeasurements,orvariationsinsystolic

pressure,pulsepressure,inferiorvenacavasize,orstrokevolumeinresponsetochangesin

intrathoracicpressureduringmechanicalventilation.

Starches are associated with an increased risk ofdeath and acute kidneyinjuryvs.

crystalloids.Theeffectsofgelatinsarelessclear,buttheyaremoreexpensivethan

cyrstalloids.Hypotonic(vs.isotonic)solutionsarelesseffectiveatincreasingintravascular

volume.SurvivingSepsisalsosuggestsalbuminforresuscitationwhenpatientsrequire



substantialamountsofcrystalloids,butthisconditionalrecommendationisbasedonlow-

qualityevidence.

Administervasopressorswhenshockpersistsduringorafterfluidresuscitation.Theinitial

bloodpressuretargetisMAP≥65mmHginadultsandage-appropriatetargetsinchildren.

Ifcentralvenouscathetersarenotavailable,vasopressorscanbegiventhroughaperipheral

IV,butusealargeveinandcloselymonitorforsignsofextravasationandlocaltissue

necrosis.Ifextravasationoccurs,stopinfusion.Vasopressorscanalsobeadministered

throughintraosseousneedles.

IfsignsofpoorperfusionandcardiacdysfunctionpersistdespiteachievingMAPtargetwith

fluidsandvasopressors,consideraninotropesuchasdobutamine

Vasopressors(i.e.norepinephrine,epinephrine,vasopressin,anddopamine)aremostsafely

giventhroughacentralvenouscatheteratastrictlycontrolledrate,butitisalsopossibleto

safelyadministerthem viaperipheralveinandintraosseousneedle.Monitorbloodpressure

frequentlyandtitratethevasopressortotheminimum dosenecessarytomaintainperfusion

and prevent side effects.Norepinephrine is considered first-line in adult patients;

epinephrineorvasopressincanbeaddedtoachievetheMAPtarget.Becauseoftheriskof

tachyarrhythmia,reservedopamineforselectedpatientswithlowriskoftachyarrhythmiaor

those with bradycardia.In children with cold shock (more common),epinephrine is

considered first-line,while norepinephrine is used in patients with warm shock (less

common).

G. Preventionofcomplications

Implementthefollowinginterventions(Table4)topreventcomplicationsassociatedwith

criticalillness.TheseinterventionsarebasedonSurvivingSepsisorotherguidelines,and

aregenerallylimitedtofeasiblerecommendationsbasedonhighqualityevidence.

Table4:Preventionofcomplications

Anticipated

Outcome

Interventions

Reducedaysof

invasive

mechanical

ventilation

 Useweaningprotocolsthatincludedailyassessmentforreadiness

tobreathespontaneously

 Minimizecontinuousorintermittentsedation,targetingspecific

titrationendpoints(lightsedationunlesscontraindicated)orwith

dailyinterruptionofcontinuoussedativeinfusions

Reduceincidence

ofventilator

associated

pneumonia

 Oralintubationispreferabletonasalintubationinadolescentsand

adults

 Keeppatientinsemi-recumbentposition(headofbedelevation30-



45º)

 Useaclosedsuctioningsystem;periodicallydrainanddiscard

condensateintubing

 Useanewventilatorcircuitforeachpatient;oncepatientis

ventilated,changecircuitifitissoiledordamagedbutnotroutinely

 Changeheatmoistureexchangerwhenitmalfunctions,when

soiled,orevery5–7days

Reduceincidence

ofvenous

thromboembolism

 Usepharmacologicalprophylaxis(lowmolecular-weightheparin

[preferredifavailable]orheparin5000unitssubcutaneouslytwice

daily)inadolescentsandadultswithoutcontraindications.For

thosewithcontraindications,usemechanicalprophylaxis

(intermittentpneumaticcompressiondevices).

Reduceincidence

ofcatheterrelated

bloodstream

infection

 Useachecklistwithcompletionverifiedbyareal-timeobserveras

reminderofeachstepneededforsterileinsertionandasadaily

remindertoremovecatheterifnolongerneeded

Reduceincidence

ofpressure

ulcers

 Turnpatienteverytwohours

Reduceincidence

ofstressulcers

and

gastrointestinal

bleeding

 Giveearlyenteralnutrition(within24–48hoursofadmission)

 Administerhistamine-2receptorblockersorproton-pump

inhibitorsinpatientswithriskfactorsforGIbleeding.Riskfactors

forgastrointestinalbleedingincludemechanicalventilationfor≥48

hours,coagulopathy,renalreplacement

 therapy,liverdisease,multiplecomorbidities,andhigherorgan

failurescore

Reduceincidence

ofICU-related

weakness

 Activelymobilizethepatientearlyinthecourseofillnesswhen

safetodoso

H. Specificanti-Novel-CoVtreatmentsandclinicalresearch

Thereisnocurrentevidencefrom RCTstorecommendanyspecificanti-nCoVtreatmentfor

patientswithsuspectedorconfirmednCoV.Unlicensedtreatmentsshouldbeadministered

onlyinthecontextofethically-approvedclinicaltrialsortheMonitoredEmergencyUseof

UnregisteredInterventionsFramework(MEURI),withstrictmonitoring.

Clinical characterization protocols are available, including the SPRINT-SARI

https://isaric.tghn.org/sprint-sari/ and WHOISARIC forms available at



https://isaric.tghn.org/protocols/severe-acute-respiratory-infection-data-tools/.

I. Specialconsiderationsforpregnantpatients

PregnantwomenwithsuspectedorconfirmednCoVshouldbetreatedwithsupportive

therapiesasdescribedabove,takingintoaccountthephysiologicadaptationsofpregnancy.

Theuseofinvestigationaltherapeuticagentsoutsideofaresearchstudyshouldbeguided

byindividualrisk-benefitanalysisbasedonpotentialbenefitformotherandsafetytofetus,

withconsultationfrom anobstetricspecialistandethicscommittee.

Emergencydeliveryandpregnancyterminationdecisionsarechallengingandbasedon

manyfactors:gestationalage,maternalcondition,andfetalstability.Consultationswith

obstetric,neonatal,andintensivecarespecialists(dependingontheconditionofthemother)

areessential.

Note:Theseguidelinesarepreliminaryinnatureandwillbeupdatedassoonasmore

informationonclinicalprofileandtreatmentareavailable.


