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INTRODUCTION i 

 

Stroke iis ithe ithird icommonest icause iof ideath iand ithe ileading icause iof 

idisability iin ithe iworld wide. iRecent inational iaudit ioffice ifigures iestimate ithat 

iin iEngland ithere iare i110,000 istrokes iand ia ifurther i20,000 itransient iischaemic 

iattacks ieach iyear. i[1] iIn iScotland, ithere iare ian iestimated i15,000 istrokes 

iannually. According, to the study carried out in Kolkata in 2007, incidence rate of 

stroke is approaching western figures of 145/1,00,000 population. iStroke iis 

ipredominantly ia icondition iaffecting iolder ipeople iwith i75% iof istrokes 

ioccurring iin ithose igreater ithan i65 iyears iof iage.  

  

I The iestimated iincrease iin ithe inumber iof iolder ipeople iin isociety 

isuggests ithat ithe icost iof istroke iwill icontinue ito irise.[2] iA istroke iis 

icharacterized iby irapidly ideveloping iclinical isigns iof ifocal i(or ioccasionally 

iglobal) idisturbance iof icerebral ifunction, ilasting ifor imore ithan i24 ihours ior 

ileading ito ideath iwith ino iapparent icause iother ithan iof ivascular iorigin i(World 

iHealth iOrganisation idefinition i1976).[3] 

 

Stroke ican ibe isubdivided iinto ithe iischaemic istroke, iaccounting ifor i85% 

iof iall istrokes iand ihemorrhagic istroke iwhich iaccounts ifor ithe iremaining i15%.5 

iHaemorrhagic istrokes iare ithen isubdivided iinto iprimary iintracerebral 

ihemorrhages i(PICH, i10%) ior isubarachnoid ihemorrhages i(SAH, i5%).[4] iAbout 

i10% iof iall ipeople iwith iacute iischaemic istroke iwill idie iwithin i30 idays iof 
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istroke ionset. iOf ithose iwho isurvive, iabout i50% iwill iexperience isome ilevel iof 

idisability iafter isix i26 imonths.[5] iIn icontrast, i35% ito i52% iof ipatients iwith 

iprimary iintracerebral ihemorrhage iwill idie iwithin ione imonth iof isymptom ionset 

iand ionly i20% iare ifunctionally iindependent iat i6months. I 

 

Methodological ifactors iwithin idifferent ipopulations ihave imade 

icomparison iof istroke iincidence idifficult. iCriteria ihave inow ibeen iproposed ifor 

iaccurate icase iascertainment. i[6]The imost icommon icardiac isource iin iwestern 

isocieties iis inonrheumatic iatrial ifibrillation, ithe iprevalence iof iwhich iincreases 

iwith iage. iIt iis iestimated ithat i30% iof ipatients iwith istroke iaged i>80 iyears iof 

iage ihave iatrial ifibrillation icompared ito i5% iof ipatients. i[7] 

 

 

Despite ithe iproven ibenefit, irecent ifigures itaken ifrom ithe inational 

isentinel istroke iaudit iestimate ithat ias imany ias i38% iof istroke ipatients iin ithe 

iUnited iKingdom iare istill inot imanaged iin istroke iunits iduring ithe iperiod iof 

itheir ihospital istay. iIn iaddition, iit ihas ibeen ishown ithat ionly i15% iof ipatients 

iare iadmitted ito ithe istroke iunit ion ithe isame iday ias itheir istroke.[8] iSet 

istandards idefined iby ithe isentinel istroke iaudit iand ithe irecently ipublished 

istroke istrategy ishould iensure ioptimal iand icontinued iimprovements iin ipatient 

imanagement.  
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iRecognition iof istroke ias ia imedical iemergency iwith irapid ihospital 

iadmission iwill iallow imany ipatients iineligible ifor ilytic itreatment ito ibenefit 

ifrom istroke iunit icare. iA ihigh iproportion iof ipatients isuffering iacute istress 

isuch ias istroke ior imyocardial iinfarction imay idevelop ihyperglycemia, ieven iin 

ithe iabsence iof ia ipreexisting idiagnosis iof idiabetes. iBoth ihuman iand ianimal 

istudies isuggest ithat ithis iis inot ia ibenign ioccurrence iand ithat istress-induced 

ihyperglycemia iis iassociated iwith ia ihigh irisk iof imortality iafter iboth istroke 

iand imyocardial iinfarction. i[9] 

 

Moreover, irecent ievidence ithat iglucose-lowering iwith iinsulin ireduces 

iischemic ibrain idamage iin ianimal imodels iof istroke isuggests ithat istress-induced 

ihyperglycemia imay ibe ia imodifiable irisk ifactor ifor ibrain idamage. i[10]We 

itherefore isystematically ireviewed ithe ipublished iliterature ito isummarize ithe 

iavailable ievidence iand ito iestimate ithe istrength iof ithe iassociation ibetween 

iadmission ihyperglycemia iand iboth ishort-term imortality iand ifunctional irecovery 

iafter istroke[11,12,13] 
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AIM iAND iOBJECTIVE iOF iTHE iSTUDY 

 

 

PRIMARY iOBJECTIVE i 

 

1. The iaim iof ithe ipresent istudy iis ito idetermine ithe iprevalence iof istress-

induced ihyperglycemia iin ipatients iwith iacute iCVA 

2. To istudy ithe iblood isugar ilevel iand iits icorrelation iwith ithe ineurological 

ioutcome iamong ithe iacute iCVA ipatients ion iadmission iand idischarge iin 

iStanley iGovernment iMedical iCollege iHospital. 

 

SECONDARY i iOBJECTIVE: 

 

1. To idetermine ithe ifrequency iof istress-induced ihyperglycemia iin ipatients iwith 

iacute iCVA iand ito istudy ithe iblood isugar ilevel iand iits icorrelation iwith ithe 

ineurological ioutcome iamong ithe iacute iCVA ipatients ion iadmission iand i i 

idischarge 
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REVIEW iOF iLITERATURE 

 

 iDEFINITION iOF iPOST-STROKE iHYPERGLYCAEMIA i 

Post-stroke ihyperglycemia i(PSH) iis icommon iand iis irecognized ias ia 

iprognostic iindicator iof ipoor istroke ioutcomes. iA iproportion iof ipatients iwith 

iPSH iwill ihave iunderlying idiabetes, ialready iestablished ifrom ithe iclinical 

ihistory ior idetected iat ithe itime iof ipresentation.[14] iThe iremainder iof ithe 

ipatients iwith iPSH iis ilabeled ias ihaving i“stress ihyperglycemia”, ialthough ia 

iproportion ihas iunderlying iimpaired iglucose itolerance iwhen iscreened iat ilater 

itime ipoints. iStudies iexamining ithe iinfluence iof iblood iglucose ion istroke 

ioutcomes ihave icertain ilimitations. iThere iremains ino iconsensus idefinition ifor 

iPSH iand ias isuch iblood iglucose ilevels iand ithe itiming iand inature iof ithe 

iblood iglucose isample ivary iamong istudies i[15] 

 

The idefinition ifor ihyperglycemia ihas iincluded iboth irandom iand ifasting 

iblood iglucose ivalues igreater ithan i6.1- i8.0mmol/l, iat idiffering itime ipoints 

ifrom istroke iictus. iThe itime ielapsed ifrom istroke ionset ito iblood iglucose 

isampling iin iprospective itrials ihas iincluded ipatients ipresenting iup ito i72 ihours 

ifrom istroke ionset.[16] 
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iIn iview iof ithis inonuniformity iin iPSH idefinition iprevalence irates idiffer 

iacross istudies. iBy icombining istudies ifrom iChin iSL iet.al iwith idocumented 

inumbers iof ipatients iwith idiabetes iand istress ihyperglycemia, ithe ioverall 

iprevalence ifor ieach irespective igroup i(±SD) iwas i(1) iDiabetics i17.3% i(±6.0%); 

i(2) iStress iHyperglycaemia i20.3% i(±14.2%) iand i(3) iNormoglycaemia i62.4% 

i(±18.0%). i[17] 

 

The ichronological ispan iof ithe istudies icited idate ifrom i1976-2002 

ireflecting i46 iboth iclinical ipractice iand iaccess ito iradiological iimaging iin 

iimproving ithe idiagnostic iclassification. iEarlier istudies ibased ion ithe istroke 

itype ion iclinical iscores iand iundoubtedly icombined iboth iischaemic iand 

ihemorrhagic istrokes iin ithe ianalysis ifor ithe ifinal ioutcome. i[18,19] 

 

In ipatients iwith iprimary iintracerebral ihemorrhage i(PICH), iadmission 

ihyperglycemia iwas inot ifound ito ibe iassociated iwith iincreased istroke imortality. 

iUnfortunately, ipatient inumbers iwith iPICH iincluded iin ithe isystematic ireview 

iwere ismall. i[20,17,19] 

 

Two ilarger istudies ihave isubsequently ibeen ipublished idemonstrating ithat 

ihigh iadmission iblood iglucose iincreases ishort-term imortality iin iboth idiabetic 

iand inon-diabetic ipatients iwith iPICH. iIn ino idiabetic ipatients, iadmission iblood 

iglucose iwas iassociated iwith iparameters iof istroke iseverity: ireduced 
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iconsciousness ilevel, ihematoma isize, iand iintraventricular ihemorrhage 

iextension[22,23] 

 

Hyperglycaemia iand ieffect ion istroke ioutcome 

 

iDespite ithe irecognized iassociation ibetween ihyperglycemia iand ipoor 

istroke ioutcome, iuncertainty iremains ias ito iwhether iblood iglucose ihas ia idirect 

ineurotoxic ieffect ion ithe iischaemic ibrain ior iif iit irepresents ia 

ipathophysiological iresponse ito iincreased istroke iseverity ior iunmasking iof 

iabnormal iglucose imetabolism. I 

 

A inumber iof idifferent ihypotheses iexist: i(1) iPSH iis ian iepiphenomenon 

iof istroke iseverity iand iplays ino imechanistic irole iin ipoorer ioutcome; i(2) iPSH 

iis ian iunmasking iof ipreviously iundiagnosed idiabetes ior iimpaired iglucose 

imetabolism iwith iits iassociated icomorbidities ithat iis irelevant ito ilong iterm 

ioutcome; i(3) iHyperglycaemia iis iassociated iwith iinfarction/injury iwithin 

ispecific ianatomical iareas iof ithe ibrain iindependent iof istroke iseverity; i(4) iPSH 

iregardless iof ithe imechanism iis iharmful iand ineeds ito ibe itreated iand i(5) iPSH 

iis iirrelevant imechanistically iin iworsening iof istroke iand itreatment iis 

iunnecessary ior iindeed iharmful[24,25] 
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Diabetes iprevalence iis iincreasing iworldwide. iIt iis iestimated ithat i28-44% 

iof iadults iaged i45-74 ihave idiabetes ior iimpaired iglucose itolerance, iwith ian 

iestimated i5.4 imillion iAmericans iunaware iof ian iunderlying idiagnosis iof 

idiabetes. iDiabetes iis ian iestablished irisk ifactor ifor iatherosclerosis. iThe 

iprevalence iof icarotid iartery idisease iin ielderly idiabetic ipatients iis i20%.81 iIn 

iany igiven istroke ipopulation ithe iprevalence iof idiabetes iis isaid ito ibe iof ithe 

iorder iof i7-25%,50;61 iwith ia ifurther i6-32% ihaving ievidence iof ipreviously 

iunrecognized idiabetes iprior ito ithe iacute ievent.55;56 iAbnormalities iin iglucose 

imetabolism iinsufficient ito ifulfill idiabetic icriteria iare ialso iknown ito iincrease 

icardiovascular irisk. I 

 

In ia imeta-regression ianalysis iof i18 istudies iinvolving i51 i88,000 ipatients, 

icardiovascular idisease iincreased icontinuously iwith iglucose ilevels iof igreater 

ithan i4.2mmol/l.82 iIn ipatients iwith iknown icoronary iartery idisease ithe 

irelationship ibetween ifasting iblood iglucose iand iincident iischaemic istroke iwas 

iJ-Shaped, iwith istroke irate iincreasing iwith ifasting iglucose ilevels i>5.6mmol/l.83 

iThe imetabolic isyndrome icharacterized iby ihigh ifasting iglucose, ihigh iblood 

ipressure, ilow ihigh-density ilipoprotein icholesterol, ihigh itriglycerides, iand 

iabdominal iobesity84, iis iassociated iwith ian iincreased irisk iof imorbidity iand 

imortality ifrom icardiovascular idisease.85 iIn i14,000 ipatients iwith icoronary 

iartery idisease ifollowed iprospectively ifor i4.8-8.1 iyears, ipatients iwith ithe 

imetabolic isyndrome ihad ia i1.49 ifold iincreased iodds ifor iischaemic istroke ior 

itransient iischaemic iattack i(TIA) i(95%CI, i1.20- i1.84).[26,27] 
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 I A itotal iof i10,489 imen iand iwomen ifollowed ifor ia imean iof i8.5years 

ihad i164 iincident istrokes, iwith istroke iascertainment ibeing idefined ion ithe ibasis 

iof ideath icertificate idata iand ihospital irecord ilinkage. iAfter iadjustment ifor iage, 

isex iand icardiovascular ifactors ithe irelative irisk iof istroke ifor iparticipants iwith 

iHbA1c i(5-5.4%), i(5.5- i6.9%) iand i(≥7%) iwere i0.78 i(0.50 ito i1,22), i0.83 i(0.54 

ito i1.27) iand i2.83 i(1.40 ito i5.74) irespectively.87 iPatients iin ithe ilatter igroup 

iwho iundoubtedly ihad iundiagnosed idiabetes ihad ia isignificantly iincreased irisk 

iof istroke.[28,29] i 

 

The i52 imethodologies iof ithe istudy idid inot ipermit ithe ibreakdown iof 

istrokes iinto isubtypes. iScreening ifor iabnormal iglucose imetabolism iin ipatients 

imanifesting i“stress ihyperglycemia” ifollowing istroke iis inot iroutinely iperformed. 

iIn ia iretrospective ireview iof i90 iacute istroke ipatients iwith ino ihistory iof 

idiabetes iand ia ihyperglycemia iprevalence iof i31%, ione ipatient ihad ia 

imanagement iplan ito iscreen ifor idiabetes ifollowing idischarge. iA irecent istudy 

iusing ian ioral iglucose itolerance itest iafter ithree imonths ito iscreen i98 

iTIA/stroke ipatients iwith ian iinitial ifasting iblood iglucose i[30,31] 

 

TEMPORAL iPROFILE iOF iGLUCOSE iPOST-STROKE i 

 

Elevated iadmission ior ifasting iblood iglucose iat ivariable itime ipoints ifrom 

istroke ionset ihas ibeen iused ito idefine ipost-stroke ihyperglycemia i(PSH). iBlood 

iglucose ihas ibeen ishown ito iincrease iin ithe ifirst i12 ihours iafter istroke iwith ithe 
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iincrease iin iblood iglucose isaid ito icorrelate iwith iincreased istroke iseverity. iIn 

ian iearlier ipublication iof ipatients irandomized ito ithe iplacebo iarm iof ithe 

iGlucose iInsulin iin iStroke iTrial i(GIST)-UK, iblood iglucose ifell iwithin ithe ifirst 

ieight ihours iof ithe iinfusion i(median itime ito iinfusion i13 ihours).[32,33] 

 

iUsing ia icapillary iglucose imonitor ito imeasure iinterstitial iglucose iover ia 

i72-hour iperiod, iblood iglucose iwas inoted ito idecrease ifrom ia ipeak iat ieight 

ihours ifollowing ia istroke, ireach iits ilowest ilevel iat i14 ihours, iplateau iand ithen 

ihave ia ifurther ipeek iat i66-88 ihours.[35,36] 

 

 iRecognition iof ithe itemporal iprofile iof iblood iglucose iin iacute istroke iis 

iimportant ifor ithe imanagement iof iPSH. iIn iaddition ito i55 istroke iseverity, itime 

ito ihospital ipresentation imay ibe iimportant iin ipredicting ihyperglycemia iin ithe 

iacute iphase iof ithe istroke. iAdditional ifactors ioften ipoorly idescribed iin ithe 

iliterature iinclude ithe ipossible iimpact iof ifeeding iand ifluid iregimes. iIn 

idetermining ithe itemporal iprofile iit iis iimportant ito ihave ia iconsistent imeasure 

iof idetermining iblood iglucose ilevels. iConfusion iremains isurrounding ithe 

idifference ibetween icapillary iwhole iblood, ivenous iwhole iblood iand ivenous 

iplasma iin idetermining iglucose ilevels. iFollowing ian iOGTT iin i75 ihealthy 

isubjects, icapillary iblood iglucose iwas isignificantly ihigher ithan ivenous iblood. 

iThis ihas iimplications iin idetermining iprofiles iin ipatients iduring ipost-prandial 

imonitoring iphases.[37,38] 
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STROKE iSEVERITY iAND iBLOOD iGLUCOSE i 

 

Studies iexamining ithe iinteraction ibetween istroke iseverity, iblood iglucose, 

icounter-regulatory ihormones, iand icatecholamines ihave ireported iconflicting 

iresults. iFollowing ian iacute iphysiological iillness, istress ihyperglycemia iis 

ithought ito idevelop ithrough iglucagon, iadrenaline, iand icortisol iopposing ithe 

inormal iaction iof iinsulin. iThe imore isevere ithe istroke ithe imore imarked ithe 

istress iresponse. iSerum icortisol ihas ibeen ishown ito icorrelate iwith istroke 

iseverity, iblood iglucose, iand itemperature iand iis ian iindependent ipredictor iof 

ishort-term ioutcome. iHowever, iplasma icatecholamines iassociated iwith iboth 

istroke iseverity iand ihypertension iwere inot ifound ito icorrelate iwith iglucose 

ilevels iin ia istroke ipopulation.[39,40] 

 

iIn ipatients irandomized ito ithe iNINDS irt-Pa itrial, iblood iglucose iwithin 

ithree ihours iof istroke ionset iwas inot iassociated iwith istroke iseverity imeasured 

i56 iusing ithe iNational iInstitute iof iHealth iStroke iScale i(NIHSS).[41,42] 

 

100 iPatients iassessed iusing ithe iGlasgow ioutcome iscale iwithin i24 ihours 

iof isymptom ionset ihad ian iassociation ibetween ihyperglycemia iand istroke 

ioutcome ibut inot ibetween ihyperglycemia iand iinitial istroke iseverity. iHowever, 

ipatients iexamined iwith itwo iblood iglucose itests iwithin i12 ihours iof istroke 

ionset ihad ia istrong iassociation ibetween iblood iglucose iand istroke iseverity 

imeasured iusing ithe iScandinavian istroke iscale[43,44] 
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Hyperglycaemia iand iIschaemic iInjury 

 

iHyperglycaemia ihas ibeen ishown iin iexperimental iand iclinical istudies ito 

iact i57 ion ivascular iand ihemostatic ifunction, ialtering ilocal iblood iflow iand 

iplatelet iaggregation iand iinfluencing iboth ivessel iocclusion iand irecanalization. 

iThe i“ischaemic ipenumbra” iis ialso isusceptible ito ithe ieffects iof ihyperglycemia 

ithrough iits iaction ion itissue icellular imetabolism iand ihas ithe ipotential ito 

iinfluence iinfarct iprogression iand iclinical ioutcome.[45,46] 

 

Endothelial iAbnormalities iEpidemiological istudies ihave iconsistently 

ishown idiabetes ito ibe ia imajor irisk ifactor ifor iatherosclerotic ivascular idisease. 

iThere iis ievidence ithat ithe iprimary iinitiating ilesion iin ithe ipathogenesis iof 

iatherosclerosis iis iendothelial icell idysfunction. iHyperglycaemia ihas ia idirect 

ieffect ion iendothelial icell ifunction iand iis iknown ito iinduce ia ivariety iof 

ibiochemical ichanges.  

 

iIt ihas ibeen iestablished ithat ifour iindependent ibiochemical iabnormalities 

iare iinvolved i- iincreased ipolyol ipathway iflux iwith iincreased iconsumption iof 

iNADPH i(nicotinamide iadenine idinucleotide iphosphate-oxidase) iand idepletion 

iof iGSH i(reduced iGlutathione), iincreased iformation iof iadvanced iglycation iend 

iproducts i(AGE), iactivation iof iprotein ikinase iC ithrough iincreased iflux iof 

idihydroxyacetone iphosphate ito iDAG i(Diacylglycerol) iand ifinally iincreased 
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ihexosamine ipathway iflux iwith iincrease imodification iof iproteins iby iO-linked 

iN-acetylglucosamine i(GLcNac)[47,48] 

 

Ischaemic iPenumbra i 

Controversy icontinues iregarding ithe ipotential imechanism iby iwhich 

ihyperglycemia icauses ineuronal iinjury. iExperimental imodels idemonstrate ia 

iconsistent icorrelation ibetween iacidosis, ihyperglycemia iand ibrain iinjury.113 

iAnaerobic imetabolism iis iless ienergy-efficient iand iproduces ilactate iand 

iunbuffered ihydrogen iions. iExperimental imodels ihave iconsistently ishown ithat 

ihyperglycemia iprior ito iischemia iresults iin ihigher ilevels iof ilactate ithan 

ieuglycaemic icontrols.113;114 iHyperglycaemia imay iinitially ibe ineuroprotective, 

iwith iincreased iglucose iavailable ifor imetabolism iand iATP iproduction. i[50,51] 

 

Persisting ianaerobic imetabolism iresults iin ithe idevelopment iof 

iintracellular iacidosis. iIt ihas ibeen ishown iusing iboth ipH-sensitive 

imicroelectrodes iand i31P inuclear imagnetic iresonance ispectroscopy ithat ithe 

ibrain ipH iof ianimals ipretreated iwith iglucose iis iconsiderably imore iacidotic 

ithan isaline-treated icontrols.115;116 iThe imechanism iby iwhich iacidosis 

iexaggerates ineuronal iinjury iis iuncertain. iAstrocytes iwere ipreviously ithought ito 

ibe ithe itarget, iwith iselective ineuronal inecrosis igiving iway ito ipan-necrosis 

ithrough ithe ifailure iof iastroglial inutritional isupport iand iion ihomeostasis. 

i[49,53,54] 
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The ipronounced iacidosis iseen iwith ihyperglycemia iprovides ian 

ienvironment iin iwhich isecondary imechanisms ican iact. iAcidosis ienhances ifree 

iradical iformation, iactivation iof ipH-dependent iendonucleases iand i62 iglutamate 

irelease iwith isubsequent ialteration iof iintracellular iCa++ iregulation iand 

imitochondrial ifailure. i113;118-120 iThere iis icurrently ino idirect iproof ithat 

ilactate iis idetrimental ito ithe iischaemic ibrain. iThe i“glucose iparadox iof icerebral 

iischemia” iquestions iwhy iglucose, ithe imain ienergy isubstrate ifor ithe ibrain, 

icauses ithe idemise iof ibrain itissue iat ithe itime iof icerebral iischemia.[56,55] 

 

Cellular iinjury ihinges ion ithe irole iof ilactate iin ithe ibrain. iRecent iin-vitro 

iwork iusing imurine ihippocampal islices ihas ishown ithat iglucose iand iacidosis 

iare idetrimental ito icells iwhereas ilactate iis inot.[56] 

 

Work iperformed iby iMarquardt iL, i iet ial ihas icontinuously iquestioned ithe 

idetrimental irole iof ilactate iand ihas iproposed ithat ithe ieffect iof ihyperglycemia 

iis irelated ito ithe ieffect iof icorticosterone ion ithe iischaemic ibrain, ithus ifavoring 

ia istress iresponse.Support ifor ithis ihypothesis icomes ifrom ian ianimal imodel 

iwhereby iblockade iof icorticosterone i(the iequivalent iof ihuman icortisol) iwith 

imetyrapone iattenuates ithe ieffect iof ipre-ischaemic ihyperglycemia ion ithe 

ipostischaemic ioutcome. iIt iis ipostulated ithat ilactate iis ia isource iof ienergy 

iduring icerebral iischemia. iUsing iPET iscanning iit ihas ibeen ishown ithat ilactate 

imay ibe ithe ipreferred ienergy isupply ito ithe ibrain iespecially iduring itimes iof 

istress.124 i“The iglucose iparadox” iremains iunanswered.[57,58] 
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BLOOD iGLUCOSE iLOWERING iTHERAPIES i 

Controversy icontinues ias ito iwhether iacute ihyperglycemia iis ia icause iof 

ineurological ideterioration ior ian iepiphenomenon, ia idistinction ipivotal iin ithe 

imanagement iof istroke ipatients iwith ihyperglycemia. I 

 

Post-stroke ihyperglycemia iis icommon iand, iat ileast iin inon-diabetic 

iindividuals, iis iassociated iwith ia ipoor istroke ioutcome. iControl iof 

ihyperglycemia ihas igenerally ibeen iassumed ito ibe ibeneficial ibut iprospective 

itrial idata ihas ibeen ilacking. iIn ithe iabsence iof isuch ievidence, iclinical ipractice 

ihas ibeen iguided iby iextrapolation iof iresults ifrom inon-stroke ipopulations ithat 

iinform iconsensus iguidelines. iThe iabsence iof iquality ievidence iin ithis iarea ihas 

ibeen irecognized iand ievidence iderived ifrom ipatients iwith iacute istroke iis 

ibecoming iavailable.[59,60] 

 

Insulin iand istroke iunits: icurrent ipractice iAmerican iand iEuropean 

iguidelines iadvise iactive itreatment iof ihyperglycemia ibut ithe icriteria ifor 

iimplementation iof iinsulin itreatment ivary. iEuropean iStroke iInitiative i(EUSI) 

iguidelines iadvise iintervention iif iblood iglucose iexceeds i10mmol/l, iwhilst ithe 

iAmerican iStroke iAssociation i(ASA) iguidelines ihave irecently ibeen iupdated ito 

ilower ithe ithreshold ifor iintervention ifrom i16.63mmol/l142 ito i11.0mmol/l.46 

i[61,62] 
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McCowen iKC iet.al idid inot ireveal ithe ivariation iin ipractice iamong 

icenters iwithin iindividual icountries, iwhich iwe ipresume ito ibe iat ileast ias igreat. 

iThe idecision ito iintervene iis imade imore icomplex iby ithe irisk iof iiatrogenic 

ihypoglycemia iduring iinsulin itreatment.  

 

iThis ineeds ito ibe iconsidered iwhen iselecting ithe imost iappropriate 

iglucose ilevel, ithe imethod, iand iduration iof iinsulin idelivery, iand ithe iduration 

iof iglycaemic imonitoring. iA ivariety iof imethods iof iinsulin iadministration iexist, 

icomprising icontinuous iintravenous iinfusion, irepeated isubcutaneous idosing iby 

isliding iscale ior i71 iintravenous i(IV) idelivery iof ia ireconstituted iinfusion 

icontaining iinsulin iand idextrose iwith ipotassium isupplementation i(the iGKI 

iregime). i[63,64] 

 

Sliding iscale iregimens iare ilargely ireactive, icorrecting ichanges ias iand 

iwhen ithey ioccur, iwhereas iGKI iregimens iare ilargely iproactive ipredicting 

iinsulin irequirements iand imaintaining ieuglycemia iwithin ia itherapeutic irange. 

iConcurrent iadministration iof iinsulin, ipotassium, iand iglucose ias ia iGKI 

iinfusion ireduces ithe irisk iof ihypoglycemia iarising ias ia iresult iof idevice ior 

iinfusion ifailure.  
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iMaintenance iof ieuglycemia ican iprove idifficult iin ipatients iwho iare 

ieating iand idrinking inormally, ias isuch ipatients itend ito idevelop ipost-prandial 

ihyperglycemia ibefore ithe iinsulin iinfusion irate iis iincreased.The ipractical 

iaspects iand ithe isafety iprofile iof ieach imethod ihave ibeen iconsidered iin 

idifferent ihospital isettings iincluding icritical icare, icoronary icare, igeneral 

imedical iwards, iand istroke iunits.  

 

iIn ithe iabsence iof itrial idata isufficiently ipowered ito iexamine ithe ieffect 

iof iinsulin ion iclinical ioutcomes iin ia istroke ipopulation, itrials iof iinsulin 

iinfusions iin iother icontexts i(such ias icoronary iand iintensive icare iunits) ineed ito 

ibe iconsidered.[66] 

 

Insulin iuse iin ibrain-injured ipatients iLimited ievidence iexists ion ithe 

iaction iof iinsulin iin ihumans iwith iCNS iinjury. iPost ihoc ianalysis iof i63 

ipatients iwith iisolated ibrain iinjury ifrom ithe ilarger iLeuven icohort iof i1,548 

isurgical iICU ipatients ireceiving iintensive iinsulin i83 itherapy iexamined ithe 

ieffect iof iinsulin itherapy ion iintracranial ipressure, idiabetes iinsipidus, iseizures 

iand ilong-term irehabilitation iat i6 iand i12 imonths ifollow-up. i57% iof ipatients 

iincluded ihad iintracerebral ior isubarachnoid ihemorrhage iwith i19% ibeing 

iclassified ias ihaving ibrain iischemia.  
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iWhen ithe iconventional itreatment ipopulation i(n=30) iwas icompared ito 

ithe iintensively itreated ipopulation i(n=33), ipatients ireceiving iinsulin ihad 

ireduced imean iand imaximal iintracranial ipressure, ifewer iacute iseizures iand i12 

imonths ibrain, iinjured isurvivors iwere imore ilikely ito ibe iself-caring. i[67] 

 

Nonneurological imorbidity iwas ialso ireduced iin ithe iinsulin igroup 

ireflected iby ithe ireduced iduration iof imechanical iventilation, iICU istays, 

ihospital istay iand ireduced iincidence iof isystemic isepsis. I 

 

In ia iretrospective istudy iof i960 ipatients iwith ithromboembolic istroke, 

ipatients iwho ihad iinitial ihyperglycemia i(blood iglucose i>7.2mmol/l) ithat isettled 

ion irepeated itesting iat i24 iand i48hours ihad isimilar imortality irates ito ipatients 

iwith ipersistent ieuglycemia.176 iInsulin, ioral ihypoglycaemic iagents ior iboth 

iwere iused iin i63.7% iof ipatients ideveloping ieuglycemia iafter iadmission. iThese 

iresults ialthough itaken ifrom ia iretrospective istudy isuggest isome ibenefit iof 

iblood iglucose icontrol, iproviding ijustification ifor iprospective iwork iin ithis iarea 

i[68] 
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RECENT iEVIDENCE iIN iSTROKE iPATIENTS i 

The iGIST-UK istudy irecruited ipatients iwith iacute istroke iand iblood 

iglucose ibetween i6.1 iand i17mmol/l, iregardless iof iwhether ior inot ithey iwere 

iknown ito ihave idiabetes, ialthough iinsulin-requiring idiabetic ipatients iwere 

iexcluded. i95 iPatients iwere irandomized ito ieither iplacebo i(normal isaline) ior ia 

iGKI iinfusion ifor i24 ihours. I 

 

The iobjective iof ithe iGKI itreatment iwas ito imaintain icapillary iblood 

iglucose ibetween i4 iand i7mmol/l. iThe itrial‟s iprimary iend-point iwas imortality 

iat iday i90. iThe iGKI iregime iin iGIST-UK icomprised i500mls iof i10% idextrose, 

i20mmol iKCL iand i16 iunits i(initial) iof isoluble irecombinant ihuman iinsulin. 

iSince ithe iGKI iregime iinvolved i100ml/h iIV iinfusion, ipatients iwith irenal ior 

isignificant icongestive icardiac ifailure iwere iexcluded. i[67,69] 

 

Whilst ithese ivolumes iof ifluid imay ipresent idifficulties ifor iolder ipatients 

iwith ico-morbidity ithere iwas ionly ia i3% iincidence iof isymptomatic iheart ifailure 

ireported. iAt iinfusion iinitiation iblood iglucose imonitoring iwas iundertaken 

ihourly iuntil ieuglycemia iwas ireached iand ithen ichanged ito itwo-hourly. 

 

 iDosage iescalations ior ireductions irequired ibag idisposal iand iadjustment 

idue ito ithe iinflexibility iof iinsulin ititration iindependent iof iglucose, ialthough ithe 

imedian inumber iof ibag ichanges iover ithe i24 ihours iwas itwo iper ipatient. iThis 

iregimen ican iprove idifficult iin ipatients iwho iare ieating ior idrinking inormally, 
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irequiring iincreased ilevels iof iinsulin iduring ithe iday iand iat itimes iof imeals 

iwith ireduced irequirements iat inight. iThis idifficulty iof idose ititration iis imore 

irelevant ifor i85 iprolonged iinfusions iand iis irelevant ito iinfusion iduration. iThe 

iGKI iregime iis itherefore ivery ilabor-intensive. i[70,71] 

 

One iunexpected ifinding iwas ian ieffect iof iGKI iinfusion iupon iblood 

ipressure. iTreatment iwith iGKI iwas iassociated iwith isignificant idecreases iin 

iblood ipressure ibeyond ithat iof imedical itherapy, iwith ia imean ifall iin isystolic 

iblood ipressure iof i9.03 immHg.  

 

iAlthough iinsulin iis iknown ito iexert ia ivasodilatory ieffect iupon iresistance 

ivessels, ialternative iexplanations iinclude ithe ieffect iof ipotassium ias ipart iof ithe 

itrial iinfusion ior ithe ipressor ieffect iof isaline. iThis iobservation irequires ifurther 

iinvestigation. iDespite ithe ineutral iresult, ithe itrial iremains ithe ifirst iclinical itrial 

iof iglucose imodulation iin iacute istroke iand isubsequent itrials iwill ibe iinformed 

ithrough iits iresults.  

 

iThe itrial irecruited i933 ipatients iof ia iproposed isample isize iof i2,355 

ipatients iand ias isuch iwas iunderpowered ito idetect ithe ipre-specified imortality 

idifference ibetween igroups. iAs ipreviously idiscussed, idespite ithe iglucose i86 

ienrolment irange iof i6.0-17mmol/l, ithe imajority irecruited ihad imild 

ihyperglycemia; imedian iblood iglucose i7.8mmol/l i(6.8-9.2) iin ithe iGKI igroup 

iand i7.6mmol/l i(6.7-8.8) iin ithe iplacebo igroup. i[72,73] 
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Over ithe icourse iof ithe itrial, ione iepisode iof itransient ihypoglycemia 

ioccurred, iwhich iresponded iwell ito ioral iglucose. iIn ia iseparate istudy, ia 

idifferent imethod iof iIV iinsulin iadministration iwas iused.181 i24 ipatients i(88% 

iknown idiabetic) irecruited iwithin i12hours iof ian iacute iischaemic istroke, iwith 

iblood iglucose iin ithe irange i9.4-22.2mmol/l, ireceived iinsulin ifor ia imean iof i54 

ihours i(range i17-72 ihours). I 

 

The iinsulin iprotocol iwas iadjusted iafter ievery ipatient ito iprevent 

ihypoglycemia, iwith ipotential ipost-prandial ihyperglycemia ibeing icovered iwith 

isubcutaneous iinsulin i0.12 iunits/kg ibefore ieach imeal iin ithose ipatients iwith i88 

ioral iintakes.  

 

iThe itarget iglucose irange iwas i3.9 i- i7.2mmol/l. iHypoglycemia iwas 

idefined ias i6.1mmol/l) iwithin i24 ihours iof isymptom ionset iare irandomized ito 

itight iglucose icontrol i(3.9-6.1mmol/l), iloose iglucose icontrol i(6.1-11.1mmol/l) ior 

iusual icare. iThe iinfusion iwill ibe iin ithe iform iof ia iGKI iinfusion iand ititrated 

ito icapillary iglucose. iThe iprimary ioutcome iis ithe irate iof ihypoglycaemic ievents 

i(glucose i< i3.05mmol/l). i 

 

This iis ia irandomized, imulti-center itrial ithat irecruited ipatients iwith iacute 

iischemic istroke iwithin i12 ihours iof isymptom ionset ito iusual itreatment i89 

i(subcutaneous iinsulin ifour itimes idaily) ior iaggressive itreatment i(continuous 
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iintravenous iinsulin ito ia itarget iglucose irange i6.1- i7.2mmol/l). iThe 

iexperimental iinterventions icontinue ifor i72hours. i[74,75] 

 

The iprimary ioutcome imeasures iwere ithe imodified iRankin iscale, iBarthel 

iIndex, iNIH istroke iscale iand istroke-specific iquality iof ilife iscale iassessed iat 

i90 idays. iResults iare iawaited. iThe istudy irecruited i45 ipatients iand ias isuch, iit 

iseems iunlikely ithat iany isignificant iclinical imeasure iof ithe ioutcome iwill ibe 

idiscernible ibetween igroups[76,77] 
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MATERIALS iAND iMETHODS i 

 

STUDY iPOPULATION: iEmergency departmenti iOf i iGovt iStanley iHospital, 

iChennai. 

 

STUDY AREA: General Medicine Department  in  Collaboration with Neurology i 

 

SAMPLE iSIZE: i i126 ipatients iwho iare iadmitted iin iEmergency departmenti i 

ifor ithe iincidence iof istroke i i 

 

SAMPLING iMETHOD: iA iprospective iand icomparative istudy 

 

STUDY iDURATION: i6 imonths – May 2018 to October  2018 

 

 

INCLUSION iCRITERIA: i 

 All ithose ipatients ipresenting iwith iacute iCVA ito ithe iemergency idepartment 

iof igeneral i i iMedicine 

 Adult ipatients iwith iacute iCVA iof iboth ithe isexes i 
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EXCLUSION iCRITERIA: i 

 Patient ialready ihaving iCVA 

 Stroke iwith irelated icomplication i(aspiration ipneumonia, isepticemia) 

 Patient ialready ion isteroids 

 Acute iCVA iwith ialcohol iintoxication i 

 

METHODOLOGY: 

 

It iis ia iperspective iand icomparative istudy idone iin ia govt. iTertiary icare 

ihospital, imedicine idepartment, iChennai. iAll ithose ipatients ifulfilling ithe 

iinclusion icriteria ipresenting iwith iAcute iCerebrovascular iaccident i(CVA) ito 

iemergency idepartment ior i iwill ibe ienrolled iin ithe istudy. iIt iincludes i126iadult 

ipatients iwith iacute iCerebrovascular iaccident i(CVA) i iof iboth ithe isexes. iAll 

ithe iparticipants iwill ibe ievaluated iby idetailed ihistory, iclinical iexamination iand 

iseverity iassessment iby ithe iModified iRankin iScale(mRS). i i 

 

Adult ipatients i(>18 iyears)presenting iwith iacute iCVA i iwill ibe 

ineurologically istratified ibased ion ithe iModified iRankin iScale(mRS) iand 

iadmission iblood isugars iwill ibe inoted. iHyperglycemia iis idefined ias ia iblood 

isugar ilevel iof imore ithan i140 img/dl. iIschemic istroke iwas idefined iby iCT 

ibrain i(normal iCT ibrain iscan ior irecent iinfarct iin ithe iclinically irelevant iarea 

ion ithe iscan iis idone iwithin i72 ihours iof istroke). 
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 iThe iadmission iblood isugar iwas iestimated iin iall ipatients iand iwas ilater 

icategorized iinto i3 igroups. iHyperglycemia iwas idefined ias ia iblood isugar ilevel 

iof imore ithan i140 img/dl. iThe ipatients iwere isubdivided iinto i3 igroups ibased 

ion iRBS iand iHbA1c ilevel. 

 

 iThey iare i isubdivided iinto i3 igroups 

 Group i1 iconsisting iof inormoglycemic ipatients, i 

 Group i2 iconsisting iof i istress ihyperglycemic ipatients, i 

 Group i3 iconsisting iof i iknown idiabetes imellitus i ipatients 

All the patients were followed up with neurological assessment  by  mRS Score, FBS 

and PPBS  till discharge. 

 

INFORMED iCONSENT: iConsent iform iwas iwritten iin iboth iEnglish iand 

iTamil iand ialso iorally iexplained iin itheir iown ilanguage iand iconsent was 

iobtained ifrom ithe iparticipants, iconfidentiality iwas imaintained. 
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STATISTICAL ANALYSIS  

 

1. Descriptive iand iinferential istatistical ianalysis ihas ibeen icarried iout iin ithe 

ipresent istudy. I 

 

2. Results ion icontinuous imeasurements iare ipresented ias imean i±SD i(min-max) 

iand iresults ion icategorical imeasurements iare ipresented iin inumbers i(%). 

 

 

3. Data iwill ibe ientered iin ithe iexcel isheet iand ithe ianalysis iwill ibe idone 

iusing iSPSS iversion i17. iChi-square itest i/ iFischer iexact itest iis iused ito 

icompare ibetween i3 igroups 

 

4. A ip-value iof i< i0.05 iwas iconsidered ito ibe istatistically isignificant. 
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RESULTS i 

 

 

 

TABLE: i1 iAGE iGROUP i 

 

 

 

AGE iGROUP 

 

FREQUENCY PERCENT 

40-50 iYears 26 20.6 

51-60 iYears 47 37.3 

61-70 iYears 53 42.1 

Total 126 100.0 
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GRAPH: i1 iAGE iGROUP i 

 

 

 

Table: i1 i& igraph: i1 ishows iTotally i126 icases iwere iincluded iin ithe istudy. 

iAge igroup ibetween i i40-50 iyear iwere i26 icases, i51-60 iyears iwere i47, i61-70 

iyears iwere i53 icases. i 

  

21% 

37% 

42% 

Age group 

40-50 Years

51-60 Years

61-70 Years
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TABLE: i2 iSEX iDISTRIBUTION i 

 

SEX Frequency Percent 

Male 73 57.9 

Female 53 42.1 

Total 126 100.0 
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GRAPH: i2 iSEX iDISTRIBUTION i 

 

 

 

 

Table i:2 i& igraph i:2 ishows iIn i126 icases i73 iwere imale, ifemale iwere i53 

icases. 

  

58% 

42% 

Sex 

Male

Female
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TABLE i:3 iDIABETIC iSTATUS i 

 

DM Frequency Percent 

Yes 52 41.3 

No 74 58.7 

Total 126 100.0 
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GRAPH i i:3 iDIABETIC iSTATUS i 

 

 

 

 

Table i:3 i& Igraph i:3 ishows i52 iwere idiabetic, i74 i iwere inon i–diabetic i 

  

41% 

59% 

DM 

Yes

No
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TABLE: i4 iPREVELANCE iOF iHYPERTENSION i 

 

SHT Frequency Percent 

Yes 67 53.2 

No 59 46.8 

Total 126 100.0 

 

 

  



34 
 

 

 

 

GRAPH: i4 iPREVELANCE iOF iHYPERTENSION i 

 

 

 

 

Table: i4 i& iGraph: i4 ishows iamong i126 icases i67 iwere ihypertensive, i59 iwere 

inonhypertensive i 

  

41% 

59% 

SHT 

Yes

No
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TABLE: i5 iPREVELANCE iOF iCAD i 

 

  

CAD Frequency Percent 

Yes 28 22.2 

No 98 77.8 

Total 126 100.0 



36 
 

GRAPH: i5 iPREVELANCE iOF iCAD i 

 

 

 

Table: i5 iand igraph: i5 ishows i28 ihad iCAD i& i98 iwere ifree ifrom iCAD i 

 

 

 

  

22% 

78% 

CAD 

Yes

No
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TABLE: i6 iSMOKING i 

 

SMOKING Frequency Percent 

Yes 57 45.2 

No 69 54.8 

Total 126 100.0 
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GRAPH: i6 i iSMOKING i 

 

 

 

 

 

 

 

 

 

Table: i6, i& iTable: i6 i i57 ipatients ihad ia ihistory iof ismoking, i69 iwere inon 

iused ismoking, iforms iof itobacco iproducts i 
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TABLE: i7 iALCOHOL i 

 

ALCOHOL Frequency Percent 

Yes 66 52.4 

No 60 47.6 

Total 126 100.0 
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GRAPH: i7 iALCOHOL i 

 

 

TABLE: i7 i& iGRAPH: i7 iIn i126 icases i66 iwere ialcoholics i& i60 iwere 

inonalcoholics i 
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TABLE: i8 iSTROKE iTYPE i 

 

STROKE iTYPE Frequency Percent 

ISCHEMIC 82 65.1 

HEMORRHAGE 44 34.9 

Total 126 100.0 
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TABLE: i8 iTYPE iOF iSTROKE i 

 

 

 

 

Table: i8 i& iGraph: i8 ishows i44 ipatients iwere ihemorrhage istroke, i82 iwere ian 

iischemic istroke iin iour istudy 
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TABLE: i10 iGLYCEMIC iSTATUS i 

 

GLYCEMIC iSTATUS Frequency Percent 

Normoglycemia 35 27.8 

Stress ihyperglycemia 38 30.2 

Diabetic 53 42.1 

Total 126 100.0 
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28% 

30% 

42% 

GLYCEMIC STATUS 

Normoglycemia

Stress hyperglycemia

Diabetic

GRAPH: i10 iGLYCEMIC iSTATUS i 

 

 

 

Table i:10 i& igraph i10 ishows i inormoglycemia iwas iobserved iin i35 icases 

i(27.8%) i, istress iinduced ihyperglycemia i38 ipatients i(30.2) i,diabetic iwere 

i(42.1%) 
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TABLE: i11 i iAGE iGROUP iCORRELATION iWITH iGLYCEMIC iSTATUS 

i 

 

 GLYCEMIC iSTATUS Total 

Normoglycemia Stress 

iHyperglycemia 

Diabetic 

Age 

igroup 

40-50 

iYears 

Count 0 12 14 26 

% i 0.0% 31.6% 26.4% 20.6% 

51-60 

iYears 

Count 10 12 25 47 

% i 28.6% 31.6% 47.2% 37.3% 

61-70 

iYears 

Count 25 14 14 53 

% i 71.4% 36.8% 26.4% 42.1% 

Total Count 35 38 53 126 

% i 100.0% 100.0% 100.0% 100.0% 
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GRAPH: i11 i iAGE iGROUP iCORRELATION iWITH iGLYCEMIC 

iSTATUS i 

 

 

 

1.In i i45-50 iyears,Normoglycemia-0,Stress iHyperglycemia,-12 (i31.6%), 

Diabetic-14(26.4%) i2.In i51-60 iyears,Normoglycemia-10, i(28.6%) iStress 

iHyperglycemia,-12 i(31.6%),Diabetic-25(47.2%) i3.In iage igroup i-61-70 

iyears,Normoglycemia-25,(71.4%) iStress iHyperglycemia-14,(36.8%0 iDiabetic-14 

i(26.4%) iPearson iChi-Square=23.225** ip<0.001 
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TABLE: i12 iSHOWS iTYPE iOF iSTROKE iAND iGLYCEMIC iSTATUS i 

 

 GLYCEMIC iSTATUS Total 

Normoglyce

mia 

Stress 

iHyperglyce

mia 

Diabe

tic 

STRO

KE 

iTYPE 

ISCHEMIC Cou

nt 

22 27 33 82 

% i 62.9% 71.1% 62.3% 65.1

% 

HAEMORRH

AGE 

Cou

nt 

13 11 20 44 

% i 37.1% 28.9% 37.7% 34.9

% 

Total Cou

nt 

35 38 53 126 

% i 100.0% 100.0% 100.0

% 

100.0

% 
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GRAPH : i12 iSHOWS iTYPE iOF iSTROKE iAND iGLYCEMIC iSTATUS i 

 

 

 

 

 

In iischemic istroke iNormoglycemia- 22(62.9%),Stress iHyperglycemia-27 

(i71.1%),Diabetic-33(62.3%).In ihaemorrhage istroke iNormoglycemia-13 

i(37.1%),Stress iHyperglycemia-11( i28.9%) i71.1%), iDiabetic-20 i(37.7 i%) 

iPearson iChi-Square=0.857 ip=0.651.which iis istatically isignificanct. 
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TABLE: i13 iDISTRIBUTION iOF iGLYCEMIC iSTATUS iAND imRS 

iSCORE iAT iTHE iTIME iOF iADMISSION i 

 

 mRS iAdmission Total 

2.00 3.00 4.00 5.00 

GLYCE

MIC 

iSTATUS 

NORMOGLYCE

MIA 

Cou

nt 

1 33 0 1 35 

% i 100.0

% 

47.1

% 

0.0% 12.5

% 

27.8

% 

STRESS 

iHYPERGLYCE

MIA 

Cou

nt 

0 2 33 3 38 

% i 0.0% 2.9% 70.2

% 

37.5

% 

30.2

% 

DIABETIC Cou

nt 

0 35 14 4 53 

% i 0.0% 50.0

% 

29.8

% 

50.0

% 

42.1

% 

Total Cou

nt 

1 70 47 8 126 

% i 100.0

% 

100.0

% 

100.0

% 

100.0

% 

100.0

% 

Pearson iChi-Square=71.076** ip<0.001 

  



50 
 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

MRS Score 2 MRS Score 3 MRS Score 4 MRS Score 5

100% 

47% 

0% 

12% 

0% 3% 

70% 

38% 

0% 

50% 

30% 

50% 

Percentage Distribution of Glycemic Status and MRS Score on 
Admission 

Normoglycemia Stress hyperglycemia Diabetic

GRAPH : i13 iDISTRIBUTION iOF iGLYCEMIC iSTATUS iAND imRS 

iSCORE iAT iTHE iTIME iOF iADMISSION i 

 

 

Table i:13 i& iGraph i13 iShows i1.Normoglycemia- imRS iSCORE i-2 i(1), i imRS 

iSCORE i-3(33%) imRS iSCORE i-4(0) i, imRS iSCORE-5( i1) i12.5% i2.Stress 

ihyperglycemia- imRS iSCORE i– i2 i(0) i imRS iSCORE i-3(2.9%) imRS iSCORE i-

4(37.5%) i, imRS iSCORE-5(3) i37.5% i3.Diabetic- imRS iSCORE i– i2 i(1) i imRS 

iSCORE i-3 i(50%) imRS iSCORE i-4(29.8%) i, imRS iSCORE-5(4) i50.5 i% 
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TABLE: i14 iDISTRIBUTION iOF iGLYCEMIC iSTATUS iAND imRS 

iSCORE iAT iTHE iTIME iOF iDISCHARGE i 

 

 mRS i iDischarge Total 

1.00 2.00 3.00 4.00 6.00 

GLYCEMIC 

iSTATUS 

NORMOGLYCEMIA 

Count 9 14 6 0 6 35 

% i 32.1% 34.1% 18.2% 0.0% 30.0% 27.8% 

STRESS 

iHYPERGLYCEMIA 

Count 0 5 23 4 6 38 

% i 0.0% 12.2% 69.7% 100.0% 30.0% 30.2% 

DIABETIC 

Count 19 22 4 0 8 53 

% i 67.9% 53.7% 12.1% 0.0% 40.0% 42.1% 

Total 

Count 28 41 33 4 20 126 

% i 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
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GRAPH : i14 iDISTRIBUTION iOF iGLYCEMIC iSTATUS iAND imRS 

iSCORE iAT iTHE iTIME iOF iDISCHARGE i 

 

 

 

Shows i1.Normoglycemia- i mRS iSCORE i-1 i(9 i) i32.1%, iiimRS iSCORE i-

2(14) i i34.1%,  mRS iSCORE i-3(6) i18.2% , i mRS iSCORE-4(0) mRS iSCORE-

6(6) i30%.2. iStress ihyperglycemia- mRS iSCORE i-1 i(0), i mRS iSCORE i-2(5%) i 

i12.2%, i mRS iSCORE i-3(23) i69.7%, i mRS iSCORE-4(i4) i100%  mRS iSCORE-

6(6) i30%.3. Diabetic- i mRS iSCORE i-1 i(19) i67.9% i mRS iSCORE i-22 i(53.7%) 

i mRS iSCORE i-4(12.1%), i mRS iSCORE-4(0). mRS iSCORE-6(8) i40% 

Pearson iChi-Square=53.913** ip<0.001 iwhich iis istatically imore isignificant. 
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TABLE: i15 iCOMPARISON iOF imRS iON iADMISSION& imRS iON 

iDISCHARGE 

 

 mRS ion iAdmission mRS iOn iDischarge 

 No % No % 

1.00 0 0.0 28 22.2 

2.00 1 .8 41 32.5 

3.00 70 55.6 33 26.2 

4.00 47 37.3 4 3.2 

5.00 8 6.3 0 0.0 

6.00 0 0.0 20 15.9 

Total 126 100.0 126 100.0 
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GRAPH : i15 iCOMPARISON iOF imRS iON iADMISSION& imRS iON 

iDISCHARGE 

 

.

TABLE i:15 i& iGRAPH i15 iSHOWS i 

A. imRS iSCORE i1 i–(0%,) imRS iSCORE i i2 i(8%,) imRS iSCORE i3 i(55.6%) 

imRS i4 i(37.3%) imRS i5 i(6.3%) imRS i6 i(0%) iat ithe itime iof iadmission. 

B. imRS iSCORE i1 i– i i(22.2%,) imRS iSCORE i i2 i(32.5%,) imRS iSCORE i3 

i(26.2%) imRS i4 i(3.2%) imRS i5 i(0%) imRS i6 i(15.9%) iat ithe itime iof 

idischarge i. 
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TABLE: i16 iOUTCOME i 

 

 Outcome Total 

Alive Death 

GLYCEMIC 

iSTATUS 

NORMOGLYCEMIA 
Count 33 2 35 

% i 31.1% 10.0% 27.8% 

STRESS 

iHYPERGLYCEMIA 

Count 26 12 38 

% i 24.5% 60.0% 30.2% 

DIABETIC 
Count 47 6 53 

% i 44.3% 30.0% 42.1% 

Total 
Count 106 20 126 

% i 100.0% 100.0% 100.0% 

Pearson iChi-Square=10.547** ip=0.005 
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TABLE: i16 iOUTCOME i 

 

 

 

 

Table i:16 i& igraph i:16 ishows iNormoglycemia i-33(31.1%) iwere ialive, i2 iwere 

idead(10%) iStress iHyperglycemia i-26(24.5%) i iwere ialive, i12 iwere idead 

i(60%), iDiabetic- i47( i44.3%) i6 iwere idead i( i30%) iPearson iChi-

Square=10.547** ip=0.005 iwhich iis istatistically isignificant 
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DISCUSSION i 

 

Diabetes imellitus iis ia ihighly iprevalent iand igrowing ichronic idisease 

iaffecting ian iestimated i415 imillion ipeople iglobally iin i2015 iand iis ipredicted ito 

iaffect i642 imillion ipeople iby i2040. iGiven ithat idiabetes iis ia iwell recognized 

irisk ifactor ifor ithe ineurovascular idisease. Iit iis ipostulated ithat ia isignificant 

iproportion iof istroke iinpatients iwill ihave icomorbid idiabetes imellitus. i[1,2] 

 

A ilarge, iinternational, imulticenter icase-control istudy iacross i32 icountries  

i(n i= i26,919) ishowed ithat idiabetes, idefined iusing ia ithreshold iof iglycated 

ihemoglobin i(HbA1c) iof i≥6.5% i(48 immol/mol), iwas ifound iin i26% iof iacute 

istroke iinpatients icompared iwith i22% iof inon stroke icontrols. 

 

Additionally, istudies ihave iestimated ithat iapproximately i20–33% iof iacute 

istroke iinpatients imay ihave idiabetes. iA iproblem iin ithe iliterature iremains ithe 

ilack iof iconsistency iin ithe idefinition iof ithe idiagnosis iof idiabetes.[3,4] iA 

inumber iof istudies ihave ishown ian iassociation ibetween icomorbid idiabetes iand 

iincreased imortality ilength iof ihospital istay, ireadmission irates, iand ipoorer 

ifunctional iand irehabilitation ioutcomes iafter istroke. iIn icontrast, iother istudies 

ihave ireported ino isignificant idifferences iin ipost stroke ioutcomes ibetween 

ipeople iwith ior iwithout idiabetes.[5,8] 
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The ibest imeasure iof idysglycemia ithat ipredicts iadverse istroke ioutcomes 

iis iunknown. iSome iresearchers iargue ithat iit iis ithe iacute ior i„stress‟ 

ihyperglycemia; ithat iis, ipeaks iof iblood iglucose ilevels iduring ian iacute istroke 

iadmission, iwhich iconfers ipoorer ioutcomes, iwhereas iothers ipropose ithat iit iis 

ichronic idysglycemia ithat idrives ithe ipathological iprocesses iin istroke ipatients 

iThe iuncertainty iin ithe iliterature ioffers ian iopportunity ifor ifurther iresearch ito 

iinform ibest iclinical ipractice.[24,25] 

 

Compared iwith ifasting iblood iglucose i(FBG), itesting iof iHbA1c ihas ithe 

iadvantage iof iproviding ian iaverage imeasure iof iglycemia iover ithe ipast i120 

idays, ithereby ireducing ithe ipotential ifor imisdiagnosis ias ia iresult iof istress 

ihyperglycemia. iTesting irequires ionly ione iblood idraw iand idoes inot irequire ithe 

ipatient ito ihave ifasted, iand ias isuch, ihas ithe ipotential ito ibe iutilized iin ithe 

ihospital isetting ifor iroutine iscreening iof idiabetes imellitus iA ilimitation iof ithe 

iuse iof iHbA1c irelates ito iconditions ithat iaffect ired iblood icell icount iand ithe 

isurvival itime iof ired iblood icells, isuch ias ianemia ior iother ihemoglobinopathies. 

iPrevious istudies ihave ishown ithat iHbA1c ican ipredict ithe irisk iof iincident 

istroke iwith ithe iincreasing iburden iof idiabetes, ithere imight ibe ia irole ifor 

iroutine iHbA1c itesting iin iall ipeople iadmitted iwith istroke iin iorder ito iidentify 

iand iimprove iglycemic imanagement[26,31,32] 
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The ipresent imeta analysis ishowed ithat ithe imean iprevalence iof idiabetes 

iwas ihigher iin istroke ipatients icompared iwith ithe igeneral iinpatient ipopulation, 

iwhich iranges ibetween i20 iand i33%and ihigher iin iischemic icompared iwith 

ihemorrhagic istroke ipatients. iThe ihigher iprevalence iof idiabetes iin iischemic 

icompared iwith ihemorrhagic istroke iis iconsistent iwith ithe ifindings iof ia irecent 

isystematic ireview iand imeta analysis iof irisk ifactors ibetween iischemic iand 

ihemorrhagic istroke.[33,39,41] i 

 

An iimportant iobservation iin ithe ipresent ireview iof ithe iliterature iis ithe 

iheterogeneity iin ithe imethod iof idiagnosing idiabetes. iThe iphenomenon iof istress 

ihyperglycemia iis ia isignificant iconfounder ithat imight ioverestimate ithe 

iprevalence iof idiabetes iin istudies iusing iglucose based itesting i(i.e., iFBG ior 

iOGTT). iDespite ithis, istudies iusing iHbA1c ialone istill iestimated ithe iprevalence 

iof iknown iand iundiagnosed idiabetes ito irange ibetween i16–56.2% iand i5–30.9%, 

irespectively.[43,44] 

 

Stress ihyperglycemia iis ia iwell recognized iphenomenon ithat ioccurs iafter 

iany iacute iillness iand iis iusually idetected iduring ihospital iadmission. iIt iis 

idefined ias i„hyperglycemia iresolving ispontaneously iafter idissipation iof ian iacute 

iillness,‟ iwhich ican ialso ioccur iin ipeople iwith ipre existing idiabetes.  
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iThree iprospective iobservational istudies.showed ithat i50–70% iof ipeople 

iwith ihyperglycemia ion iadmission ihad ia inormal iOGTT iat i3 ior i6 imonths ipost 

stroke, isuggesting ithat istress ihyperglycemia imight ibe itransient iin imany iacute 

istroke iinpatients. IPost stroke ihyperglycemia, idefined ias ian ielevated irandom ior 

iFBG, iin ipeople iwith iand iwithout idiabetes, iis icommon iwithin ihours iof ithe 

istroke iand ihas ibeen iindependently iassociated iwith ipoorer ioutcomes iafter 

istroke, iparticularly iin ithose iwithout iknown idiabetes.[45,46]  

 

iIdentification iand icorrect iclassification iof ipost stroke ihyperglycemia iare 

iclearly irequired ito ibetter iclarify ithe ipathophysiological irelationships ibetween 

iglycemic icontrol iand istroke. iAlthough iFBG iremains ia icommonly imeasured 

iglycemic iparameter ito idiagnose ipre diabetes iand idiabetes iits iaccuracy iin iacute 

istroke imight ibe iaffected iby istress ihyperglycemia. iIn ia imajority iof ithe istudies 

iincluded iin ithe ipresent ireview, ian iadmission irandom iglucose ior ian iFBG iwas 

icarried iout iand iincluded iin ithe ianalysis iof ithe ioutcomes.[47,48] 

 

Stress ihyperglycemia ihas ibeen iassociated iwith ipoorer ifunctional 

ioutcomes iand imortality. iirrespective iof idiabetes istatus iafter ian iacute iischemic 

istroke. iHowever, imore istudies ihave ifound ithat istress ihyperglycemia ihas ibeen 

iassociated iwith iinfarct ivolume igrowth, iearly ineurological ideterioration i(an 

iincrease iof i≥4 ipoints ion iNational iInstitute iof iHealth iStroke iScale) ipoorer 

ifunctional ioutcome ihigher imortality iand ia ilonger ihospital istay iin ipeople 
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iwithout ia ihistory iof idiabetes, iincluding ipatients iwho iunderwent ithrombolysis 

iand imechanical ithrombectomy.  

 

iThis iassociation iremained ieven iafter iadjusting ifor istroke iseverity iand 

istroke isubtype. iThe idefinition iof idiabetes iin ithese istudies iwas, ihowever, 

iheterogeneous.[52,53] 

Acute ihemorrhagic istroke, istress ihyperglycemia ihas ialso ibeen ifound ito 

ibe iassociated iwith iearly imortality iand iworse ifunctional ioutcome iirrespective 

iof iprior idiabetes istatus iand iafter iadjusting ifor istroke iseverity iand isubtype. iIn 

ia istudy ithat iincluded iall istroke ipatients, iSnarska iet ial. iobserved ithat 

ihyperglycemia ias ia icontinuous ivariable ion iadmission iwas iassociated iwith 

iincreased iin hospital imortality, iwith ia ihigher iBGL ithreshold iin ithose iwith 

idiabetes i(≥12.2 immol/L) icompared iwith ithose iwithout idiabetes i(≥6.3 

immol/L).[54,55] iThis irisk iis ilikely ito ibe ian iunderestimate, igiven ithat idiabetic 

istatus iwas irecorded ifrom imedical irecords, itherefore ipeople iwith iunrecognized 

idiabetes iwere iincluded iin ithe i„non diabetic‟ igroup iA iseparate istudy ialso 

ifound ithat ievery iincrease iin i1.0 immol/L iin iadmission iplasma iglucose i>5.0 

immol/L iwas iassociated iwith ia i33% iincreased ilikelihood iof i30 day imortality 

iin ipeople iwith ihemorrhagic istroke, iafter iadjusting ifor idiabetic istatus.[56,57] 

 

Overall, ithese istudies ihighlight ithe iimportance iof idetecting 

ihyperglycemia ipost stroke iand irecognizing ithe ipotential ifor ipoorer ioutcomes. 

iHowever, ithe ivariability iin ithe ifindings iof istress ihyperglycemia iand istroke 
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ioutcomes ibetween ipeople iwith iand iwithout idiabetes iraises ithe iquestion iof 

iwhether ichronic idysglycemia i(i.e., iexisting idiabetes) icarries isome idegree iof 

ineuroprotection iin ithe isetting iof ipost stroke istress ihyperglycemia. iThe 

imechanisms iare inot iclearly iunderstood iand iwarrant ifurther iresearch.[58,59] 

 

Diabetes ihas ibeen iassociated iwith ian iincreased iall cause iin hospital 

imortality iin igeneral ihospital iinpatients, iwith ia ihigher icontribution ifrom ia 

icerebrovascular icause. iDiabetes iis iassociated iwith iatherothrombotic istrokes, 

iwhereas icardioembolic istrokes iare imore icommon iin ipatients iwithout 

idiabetes.[60,62] 

 

Although ithere iis isome iconflicting ievidence iin istudies iof ipeople iwith 

iischemic iand ihemorrhagic istroke idiabetes iis itypically iassociated iwith ithe 

ipoorer ifunctional ioutcome iespecially iin ipoorly icontrolled idiabetes i(HbA1c 

i>7%). 

 I 

Diabetes ihas ialso ibeen iassociated iwith iworse ineurological ideterioration 

i(decrease iof iNational iInstitute iof iHealth iStroke iScale ipoints i<4 iat i24 ih, ior 

i<8 iat iday i7), ipoorer irecovery i(mRS i>1 iat i3 imonths) iand iincreased irisk iof 

ihemorrhagic idevelopment iin ipeople itreated iwith ithrombolysis ifor iischemic 

istroke.  
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iAn iexplanation ifor ithis imight ibe iincomplete irecanalization iafter 

ithrombolysis, ias isuggested iin ione istudy iDiabetes ihas ibeen iassociated iwith ia 

ireduced iamount iof irecovery iafter irehabilitation, ia ihigher irisk iof imortality iin 

isome ibut inot iall istudies iand ia irisk ifactor ifor irecurrent iischemic istroke. I 

 

The ieffect iof idiabetes ion ilength iof ihospital istay ihas ibeen iinconsistent. 

iThe irelationship ibetween idiabetes iand ipoorer istroke ioutcomes istill iremained 

iafter iadjusting ifor istroke iseverity iand isubtypes.[68,69,70] 

 

A ilarger istudy iby iOddo iM, iet ial. iwho ifollowed i48,733 iacute iischemic 

istrokes ifound ino isignificant idifference iin imortality ibetween ithose iwith iand 

iwithout idiabetes iat i60 idays iand iat i1 iyear. I 

 

A imajor ilimitation iof ithat istudy iwas ithe iconfounding ieffect iof ihaving ia 

istrong imale ibias i(98% imen), ilimiting iits igeneralizability, ias iwomen iwith 

idiabetes imight ihave ia ihigher irisk iof icardiovascular imortality icompared iwith 

imen. iFurthermore, ithe idiagnosis iof idiabetes iwas ibased isolely ion idischarge 

ireports.[71,72] 

 

Overall, idiabetes ihas ibeen iassociated iwith ipoorer iclinical ioutcomes, 

iexcept ifor imortality, iafter iischemic istroke, iand ithere iappears ito ibe ia 

irelationship ibetween iincreasing iHbA1c iand ipoorer iclinical ioutcomes iafter 

istroke. I 
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The ilack iof ia istrong iassociation ibetween idiabetes iand iincreased 

imortality iafter istroke iis ian iinteresting ipoint iand iwould iwarrant ifurther ilarger, 

iprospective istudies iusing ia icombination iof iHbA1c ias ia imeasure iof ichronic 

iglycemia iand iglucose based itesting ito ievaluate ithis iassociation. I 

 

The iexact imechanism ito iexplain ithe idifference ibetween ithe ieffects iof 

iacute ivs ichronic idysglycemia ion ipoorer istroke ioutcomes iremains iunclear iand 

icould ihave iimplications iin iits imanagement.[73,74,75] 

 

In ithe ipresent ireview, ithe ievidence ibetween idiabetes iand istroke 

ioutcomes iin ihemorrhagic istroke iwas iheterogeneous. iThe ifact ithat iacute 

ihyperglycemia iwas imore istrongly iassociated iwith ipoorer istroke ioutcomes 

icompared iwith iexisting idiabetes iprobably ireflects ithe ihigher iseverity iof istroke 

iin ipatients iwith ihyperglycemia irather ithan ithe ieffects iof ichronic 

idysglycemia.The istudies iin ithe ipresent ireview ivaried iin iboth ithe imethod iand 

itiming iof idiagnosing idiabetes. I 

 

Studies iusing ithe iOGTT imight iunderestimate ithe iprevalence iof idiabetes 

idue ito ithe iinability ito icomplete ithe itest ibut imight ialso ioverestimate ithe 

iprevalence iof idiabetes ias ia iresult iof istress ihyperglycemia.[76] 
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In ithe ipresent istudy, ipredominantly imale ipatients iwere iaffected iin iall 

ithe i3 igroups. iAkbar iDH iet ial ishowed ipredominance iin imales iamong ithe 

idiabetic iand inondiabetic istroke ipatients iand ifemale ipredominance iamong ithe 

inew ihyperglycemic istroke ipatients. iParsons iM iet ial, ion ithe iother ihand, 

ishowed ia ifemale ipredominance iamong iall ihis igroups. i[77,] 

 

In ithe ipresent istudy, ihypertension iwas ithe icommon icomorbidity 

iassociated iwith istroke iand ithe inumbers iwere isignificantly ihigher iin igroup i3 

iPiernik Yoder iB iet ial iin ihis istudy ishowed ian iequal inumber iof ihypertension 

ibetween ithe idiabetic iand inon-diabetic istrokes igroup. iIn ihis istudy ifound ithat 

ihypertension ihistory iwas ihigher iamong ithe iischaemic istroke ithan ithe 

ihemorrhagic istroke ipatients iwith ia istatistically isignificant ip-value iof i0.006.12 

i[78] 

 

Poppe iA iet, ial iIn ithe ipresent istudy, ismoking iwas iobserved iin iall ithe i3 

igroups, iwith igroup i3 ihaving ia ihigher inumber iwhen icompared ito ithe iother i2 

igroups.[79] iRibo iM, iet ial iobserved ia isimilar ifinding, iwhere ithe inumber iof 

ismokers iwas ihigh iin idiabetic igroup iwhen icompared ito inondiabetic istroke 

igroup. I 
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But ion ithe icontrary iobserved ia ihigher inumber iof ismokers iin inon-

diabetic igroup iwhen icompared ito idiabetic istroke igroup.6 iIn ispite iof iknowing 

ithe ifact ithat ismoking iis ia irisk ifactor ifor istroke, iit icould inot ibe iconcluded 

ithat ismoking iinfluences ithe iglycemic istatus iof ithe ipatients[80] 

 

Parsons iM iet ial iboth iused i2 ivalues ito idefine ihyperglycemia, ifasting 

iblood iglucose ilevel iof i>126mg/dl iand ia irandom iblood iglucose ilevel iof 

i>200mg/dl.6,10 iUmpierrez iet ial iin ihis istudy ishowed ia imean iRBG i(mmol/l) 

iof i6.3±0.4, i10.6±0.6 iand i14.3±1.8 iamong ithe inormoglycemic, inew 

ihyperglycemic iand ithe idiabetic igroup irespectively, iwith ia istatistical 

isignificance. I 

 

Admission ihyperglycemia iis ishown ito ihave ihigher imortality iand ilower 

ifunctional ioutcomes iin ithe inon-thrombolysis istroke ipatients iand ialso ia igreater 

ilevel iof iintracerebral ihemorrhage iin ithrombolysed ipatients.[76,79] 

 

In ithe ipresent istudy, ithe imean iFBS, iPPBS iwas isignificantly ihigher iin 

igroup i3 ifollowed iby igroup i2 iand igroup i1 iwhich iwas istatistically isignificant. 

iRipley iDL iet ial ihad ia imean iFBS iand iPPBS iof i101.56±6.02 iand i127.16±4.93 

iamong ithe inon-diabetic icompared ito i181.70±12.39 iand i284.09±41.25 iin ithe 

idiabetic igroup. iIn ihis istudy, ithe imean iFBS iand iPPBS iof ithe inormoglycemic 

istroke ipatient iwere isimilar ito iour iobservation, ibut ithe idiabetic igroup ihad ia 

imuch ihigher imean ivalue. I 
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There iwas ino iprevious istudy ishowing ithe imean iFBS iand iPPBS ilevel iin 

ithe istress ihyperglycemic igroup. iIn ithe ipresent istudy, ithe iHbA1c iwas ifound ito 

ibe isignificantly ihigher iin ithe igroup.[80] 

 

 iDyslipidemia iis ia imajor irisk ifor icardiovascular idisease iand 

icerebrovascular idisease. iA istroke ipatient iwith idyslipidemia ihas ia ihigher irisk 

iof iatherosclerosis iof ithe icarotid. I 

 

In ithe ipresent istudy, ithe imean iTC, iTG, iLDL-C, iand iVLDL-C iwere 

isignificantly ihigher iin igroup i3 iand igroup i2 iwhen icompared iwith igroup i1. 

iBut ithe ilevel iHDL-C iwas isignificantly ilower iin igroup i3 iwhen icompared ito 

igroup i1 iand i2. i[81] i 

 

In iseveral ithrombolysis itrials, ihyperglycemia ihas ibeen ifound ito ibe 

iassociated iwith ihemorrhagic ievents
16

 iand iwas ireconfirmed irecently ias iwell ias 

iin ia ire-analysis iof ithe iNINDS irt-PA itrial.
18

 i 

 

In ithe ilatter istudy, ian iincrease iof iadmission iglucose ilevel iwas 

iindependently iassociated iwith idecreased iodds ifor ineurologic iimprovement 

i(odds iratio i[OR]=0.76 iper i100-mg/dL iincrease iin iadmission iglucose) iand ithe 

iOR ifor isymptomatic iICH iwas i1.75 iper i100-mg/dL iincrease iin iadmission 

iglucose i(95% iCI i1.11 ito i2.78, iP=0.02).  

https://www.ahajournals.org/doi/full/10.1161/01.str.0000115297.92132.84#R16-143038
https://www.ahajournals.org/doi/full/10.1161/01.str.0000115297.92132.84#R18-143038
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iThe irelationship iwas iweaker iafter iexcluding ipatients iwith iICH, 

isuggesting ithat iadmission ihyperglycemia imay iexert iits ihazards iin ipart ithrough 

ihemorrhagic ievents.  

iHowever, ianother irecent istudy iby iLiu iA iet ial ifound iadmission iglucose 

i>140 img/dL i(OR i8.4, iCI i1.8 ito i40.0) ito ibe ithe isole iindependent ipredictor iof 

ipoor ifunctional ioutcome iat i3 imonths iin ipatients iwith irecanalization iwithin i6 

ihours, ieven iafter iexcluding ithe ipatients iwith isymptomatic iICH. i[54,56] 

 

The isame iwas inot itrue ifor ithe ipatients iwho idid inot irecanalize, iwhich 

ileads ito ispeculation ithat ihyperglycemia imight ipartially ipreclude ithe ibeneficial 

ieffect iof irtPA iand iearly ireperfusion.  

 

iThis istudy ishowed ithat ilowering iplasma iglucose ilevels iwas isafe 

iwithout isignificant irisk iof ihypoglycemia ior i4-week iexcess imortality. iHowever, 

iuntil ifurther iresults iprove ithe ieffectiveness iof ithis iapproach, iit icannot ibe 

iregarded ias istandard ipractice.  

 

iA ireasonable itarget iin imost icases iis ito ilower iblood iglucose ilevels 

ibetween i100 iand i200 img/dL i(5.5 iand i11 immol/L). iThe idecision iwhether ito 

itreat ithe iindividual ipatient iintensively iwith iinsulin, iaiming iat inormalization iof 

iblood iglucose ilevels, ihas ialso ito itake iinto iaccount ithe iclinical isetting, iie, ithe 

iability iof ithe imedical istaff ito iprovide ifrequent iglucose imonitoring.[79,80] 
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CONCLUSION i 

 

1. Acute ihyperglycemia ipredicts iincreased irisk iof iin-hospital imortality iafter 

iischemic istroke iin inondiabetic ipatients iand iincreased irisk iof ipoor 

ifunctional irecovery iin inondiabetic istroke isurvivors. 

 

2. Stroke ipatients irepresent ian ienriched ipopulation ifor iundiagnosed 

idiabetes. iWe ihave iobserved i1 ipatient iof inewly idiagnosed idiabetes 

imellitus iin ievery i5 iischaemic istroke ipatients. I 

 

 

3. Therefore, imodification iof ithese irisk ifactors i(diabetes, ihypertension, 

ihyperlipidemia, iatrial ifibrillation, imyocardial iischemia, iand ismoking), iif 

imanaged iaggressively, ican iplay ia ibeneficial irole iin ithe isecondary 

iprevention iof istroke 

 

4. Stroke iseverity iwas inot ifound ito ibe ia ipredictor iof ipost-stroke 

ihyperglycemia. iUnderlying idysglycaemia iwas icommon iin inon-diabetic 

ipatients imanifesting ihyperglycemia iwithin i48hours iof istroke iictus. I 

 

 

5. Screening iof ipost-stroke ipatients iwith ioral iglucose itolerance itesting iis 

ijustified iand iprovides ia ipotential iopportunity ifor isecondary iprevention. 
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6. Insular icortex iinvolvement idid inot iindependently ipredict ihyperglycemia 

iin iacute istroke. I 

 

7. our istudy irevealed ithat ipersistent ihyperglycemia iafter istroke iwas 

icorrelated iwith ihigher i30-day imortality. iThis isuggests ithat ihigh iblood 

iglucose iduring iacute iischemic istroke ishould ibe icarefully imanaged, 

iespecially iduring ithe ifirst i24 ih iafter istroke ionset 

 

 

8. Admission ihyperglycemia iin iacute iischaemic istroke iis ia ilong itime 

iknown ifactor iand imany istudies iabout iits isignificance iand irelated iimpact 

ion ithe ishort iand ilong iterm ioutcome iof ithe istroke iare iavailable. I 

 

 

 

9. Stress ihyperglycemia iin istroke iwas iassociated iwith ia ihigher irisk iof 

ipoor ifunctional ioutcomes iin iacute iischemic istroke. iHyperglycemia iat 

istroke ionset, iwithout iprior ihistory iof iDM, ihave iparticularly ipoor 

iprognosis ithan ithose iwith ihyperglycemia iin iknown idiabetes. 

 

10. Establishing iits irelation ito ithe ifunctional ineurological ioutcome ibrings ius 

ito ithe iawareness ithat ithe igood iachievement iof iblood iglucose ihas ia 

isignificant irole iin iimproving ithe ineurological ioutcome iand ialso ithe 

iquality iof ilife iof ithe ipatient. I 
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SUMMARY i 

 

1. A istroke iis icharacterized iby irapidly ideveloping iclinical isigns iof ifocal 

i(or ioccasionally iglobal) idisturbance iof icerebral ifunction, ilasting ifor 

imore ithan i24 ihours ior ileading ito ideath iwith ino iapparent icause iother 

ithan iof ivascular iorigin i(World iHealth iOrganisation idefinition i1976). 

 

2. The iaim iof ithe ipresent istudy iis ito idetermine ithe iprevalence iof istress-

induced ihyperglycemia iin ipatients iwith iacute ICVA. 

 

 

3. To istudy ithe iblood isugar ilevel iand iits icorrelation iwith ithe ineurological 

ioutcome iamong ithe iacute iCVA ipatients ion iadmission iand idischarge iin 

iStanley iGovernment iMedical iCollege iHospital. 

 

4. The iadmission iblood isugar iwas iestimated iin iall ipatients iand iwas ilater 

icategorized iinto i3 igroups. iHyperglycemia iwas idefined ias ia iblood isugar 

ilevel iof imore ithan i140 img/dl. iThe ipatients iwere isubdivided iinto i3 

igroups ibased ion  RBS iand iHbA1c ilevel 
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5. They iare i isubdivided iinto i3 igroups 

Group i1 iconsisting iof inormoglycemic ipatients, i 

Group i2 iconsisting iof i istress ihyperglycemic ipatients, i 

Group i3 iconsisting iof i iknown idiabetes imellitus i ipatients 

 

6. All ithe ipatients iwere ifollowed iup iwith ineurological iassessment iby imRS 

iscore, iFBS, iPPBS itill discharge. 

 

7. Descriptive iand iinferential istatistical ianalysis ihas ibeen icarried iout iin ithe 

ipresent istudy. iResults ion icontinuous imeasurements iare ipresented ias 

imean i±SD i(min-max) iand iresults ion icategorical imeasurements iare 

ipresented iin inumbers i(%). iData iwill ibe ientered iin ithe iexcel isheet iand 

ithe ianalysis iwill ibe idone iusing iSPSS iversion i17. iChi-square itest i/ 

iFischer iexact itest iis iused ito icompare ibetween i3 igroups. iA ip-value iof 

i< i0.05 iwas iconsidered ito ibe istatistically isignificant. 

 

 

8. Totally i126 icases iwere iincluded iin ithe istudy. iAge igroup ibetween i i40-

50 iyear iwere i26 icases, i51-60 iyears iwere i47, i61-70 iyears iwee i53 

icases.In i126 icases i73 iwere imale, ifemale iwere i53 icases.52 iwere 

idiabetic, i74 i iwas inon i–diabetic. iIn i126 icases i67 iwere ihypertensive, i59 

iwere inonhypertensive i.8 ihad icases ihad ishowed iCAD i& i98 iwere ifree 

ifrom iCAD i.57 ipatients ihad ia ihistory iof ismoking, i69 iwere inon iused 



73 
 

ismoking, iforms iof itobacco iproducts i.In i126 icases i66 iwere ialcoholics 

i& i60 iwere inonalcoholics i 

 

9. 44 ipatients iwere ihemorrhage istroke, i82 iwere ian iischemic istroke iin iour 

istudy.Normoglycemia iwas iobserved iin i35 icases i(27.8%) i, istress iinduced 

ihyperglycemia i38 ipatients i(30.2) i,diabetic iwere i(42.1%) i1.In i i45-50 

iyears,Normoglycemia-0,Stress iHyperglycemia,-12( i31.6%),Diabetic-

14(26.4%) i2.In i51-60 iyears,Normoglycemia-10, i(28.6%) iStress 

iHyperglycemia,-12 i(31.6%),Diabetic-25(47.2%) i3.In iage igroup i-61-70 

iyears,Normoglycemia-25,(71.4%) iStress iHyperglycemia-14,(36.8%0 

iDiabetic-14 i(26.4%) iPearson iChi-Square=23.225** ip<0.001 

 

 

10. In iischemic istroke iNormoglycemia-22(62.9%),Stress iHyperglycemia-27( 

i71.1%),Diabetic-33(62.3%).In ihaemorrhage istroke iNormoglycemia-13 

i(37.1%),Stress iHyperglycemia-11( i28.9%) i71.1%), iDiabetic-20 i(37.7 i%) 

iPearson iChi-Square=0.857 ip=0.651.which iis istatically isignificanct 

 

 

11. .Normoglycemia- imRS iSCORE i-2 i(1), i imRS iSCORE i-3(33%) 

mRSiSCORE i-4(0)i, mRSiSCORE-5 (1) i12.5% i2.Stress ihyperglycemia- 

mRSiSCORE i– i2 i(0) mRSiSCORE i-3(2.9%) mRS iSCORE i-4(37.5%) i, 

mRSiSCORE-5(3) i37.5% i3.Diabetic- imRSiSCORE i– i2 i(1) i mRSiSCORE 

i-3 i(50%) imRS iSCORE i-4(29.8%) i, mRS iSCORE-5(4) i50.5 i%. 
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12. 1.Normoglycemia- mRSiSCORE i-1 i(9 i) i32.1%, i i mRS iSCORE i-2(14) i 

i34.1%, imRSiSCORE i-3(6) i18.2% i, mRSiSCORE-4( i0) mRSiSCORE-6(6) 

i30%.2. iStress ihyperglycemia- imRSiSCORE i-1 i(0), i mRS iSCORE i-

2(5%) i i12.2%, imRSiSCORE i-3(23) i69.7%, mRSiSCORE-4 (i4) i100% 

imRSiSCORE-6(6) i30%.3.Diabetic- mRS iSCORE i-1 i(19) i67.9% i 

mRSiSCORE i-22 i(53.7%) mRSiSCORE i-4(12.1%) i, mRSiSCORE-4( i0). 

mRSiSCORE-6(8) i40%. Pearson iChi-Square=53.913** ip<0.001 iwhich iis 

istatically imore isignificant. 

 

A. mRSiSCORE i1 i–(0%,) imRSiSCORE i i2 i(8%,) mRSiSCORE i3 

i(55.6%) imRSi4 i(37.3%) mRS i5 i(6.3%) mRSi6 i(0%) iat ithe itime iof 

iadmission. 

 

B. mRSiSCORE i1 i– i i(22.2%,) imRS iSCORE i i2 i(32.5%,) imRS iSCORE 

i3 i(26.2%) imRS i4 i(3.2%) imRS i5 i(0%) imRS i6 i(15.9%) iat ithe itime 

iof idischarge . 
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13. Normoglycemia i-33(31.1%) iwere ialive, i2 iwere idead(10%) iStress 

iHyperglycemia i-26(24.5%) i iwere ialive, i12 iwere idead i(60%), iDiabetic- 

i47( i44.3%) i6 iwere idead i( i30%) iPearson iChi-Square=10.547** ip=0.005 

iwhich iis istatistically isignificant. 

 

14. Stress ihyperglycemia iin istroke iwas iassociated iwith ia ihigher irisk iof 

ipoor ifunctional ioutcomes iin iacute iischemic istroke. iHyperglycemia iat 

istroke ionset, iwithout iprior ihistory iof iDM, ihave iparticularly ipoor 

iprognosis ithan ithose iwith ihyperglycemia iin iknown idiabetes. 

 

i 
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PROFORMA 

NAME 

AGE                         SEX                              ADDRESS 

CONTACT NUMBER 

PRESENTING COMPLAINTS 

Modified Rankin Scale (mRS) 

0 No symptoms  
1 No significant disability, despite symptoms; able to 

perform all usual duties and activities 
 

2 Slight disability; unable to perform all previous activities 
but able to look after own affairs without assistance 

 

3 Moderate disability; requires some help, but able to walk 
without assistance 

 

4 Moderately severe disability; unable to walk without 
assistance and unable to attend to own bodily needs 
without assistance 

 

5 Severe disability; bedridden ,incontinent and requires 
constant nursing care and attention 

 

6 Death  
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PAST HISTORY 

PERSONAL HISTORY 

DRUG HISTORY 

 

GENERAL EXAMINATION 

SYSTEMIC EXAMINATION 

 CVS 

 RS 

 ABDOMEN 

 CNS 

 INVESTIGATIONS: 

 RBS 

 FBS 

  PPBS 

 HbA1C 

 CT/MRI/MRA/MRV 
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GOVT. STANLEY MEDICAL COLLEGE, CHENNAI – 600001 

INFORMED CONSENT 

PREVALANCE OF STRESS HYPERGLYCEMIA IN ACUTE 

CEREBROVASCULAR ACCIDENTS AND ITS IMPACT ON OUTCOME 

Place of study:  Govt. Stanley medical college, Chennai 

I ……………………………………………. have been informed about the details of the 

study in  my own language. 

I have completely understood the details of the study. 

I am aware of the possible risks and benefits, while taking part in the study. 

I agree to collect samples of blood/saliva/urine/tissue if study needs. 

I understand that I can withdraw from the study at any point of time and even then, I can 

receive  

the medical treatment as usual. 

I understand that I will not get any money for taking part in the study. 

I will not object if the results of this study are getting published in any medical journal, 

provided  

my personal identity is not revealed. 

I know what I am supposed to do by taking part in this study and I assure that I would extend 

my  

full cooperation for this study.   

  

 Volunteer:       Witness: 

Name and address        Name and address  

Signature/thumb impression:     Signature/thumb impression 

Date:        Date: 

  

 

Investigator Signature and date 
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GOVT. STANLEY MEDICAL COLLEGE, CHENNAI – 600001 

INFORMED CONSENT 

PREVALANCE OF STRESS HYPERGLYCEMIA IN ACUTE 

CEREBROVASCULAR ACCIDENTS AND ITS IMPACT ON OUTCOME 

IN GOVERNMENT STANLEY HOSPITAL, CHENNAI. 

                                               . 

                , 

                                          . 

                                    ,        , 

                                                 

                                           . 

                                                       

  ,                                        . 

                                                   

                                                 . 
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P1 40 Male No Yes Yes No Yes 4 3 180 6.50 DIABETIC ISCHEMIC Alive

P2 52 Female No No Yes No No 3 3 130 5.20 NORMOGLYCEMIA HAEMORRHAGE Alive

P3 60 Male No No Yes No Yes 4 6 160 5.00 STRESS HYPERGLYCEMIA ISCHEMIC Death

P4 64 Male No No No No Yes 3 2 123 5.20 NORMOGLYCEMIA HAEMORRHAGE Alive

P5 65 Male No Yes No No Yes 3 3 137 5.30 NORMOGLYCEMIA ISCHEMIC Alive

P6 62 Male No No Yes Yes Yes 2 1 132 5.30 NORMOGLYCEMIA HAEMORRHAGE Alive

P7 49 Male Yes Yes Yes Yes Yes 4 2 181 8.20 DIABETIC ISCHEMIC Alive

P8 43 Female Yes No Yes No No 4 1 154 7.60 DIABETIC HAEMORRHAGE Alive

P9 63 Female No No Yes No No 5 6 127 5.30 NORMOGLYCEMIA ISCHEMIC Alive

P10 53 Female No Yes No No No 3 2 123 5.40 NORMOGLYCEMIA HAEMORRHAGE Alive

P11 55 Female Yes No Yes No No 5 6 162 8.10 DIABETIC HAEMORRHAGE Death

P12 62 Female No Yes No No No 4 2 138 4.80 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P13 58 Male Yes No No No Yes 4 1 148 8.00 DIABETIC ISCHEMIC Alive

P14 61 Male No Yes No No Yes 4 4 118 5.20 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P15 63 Female No No No No No 3 1 138 5.10 NORMOGLYCEMIA ISCHEMIC Alive

P16 42 Male Yes No No Yes Yes 3 2 157 9.60 DIABETIC HAEMORRHAGE Alive

P17 58 Male Yes Yes No Yes Yes 5 6 174 7.10 DIABETIC ISCHEMIC Death

P18 47 Female No Yes No No No 4 3 119 4.90 STRESS HYPERGLYCEMIA ISCHEMIC Death

P19 55 Male Yes No No Yes Yes 3 1 173 9.20 DIABETIC ISCHEMIC Alive

P20 51 Female No Yes No No No 4 4 138 5.50 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P21 60 Male No No No Yes Yes 5 6 121 5.30 STRESS HYPERGLYCEMIA ISCHEMIC Death

P22 62 Male Yes Yes No No Yes 3 2 151 7.30 DIABETIC ISCHEMIC Alive

P23 60 Female Yes No No No No 3 2 173 7.00 DIABETIC ISCHEMIC Alive

P24 58 Male Yes No No Yes Yes 3 2 180 8.30 DIABETIC ISCHEMIC Alive

P25 63 Male No No No Yes Yes 4 3 116 4.90 STRESS HYPERGLYCEMIA ISCHEMIC Death

P26 59 Male Yes Yes No Yes Yes 3 2 182 9.30 DIABETIC ISCHEMIC Alive

P27 50 Female No Yes No No No 4 6 137 5.60 STRESS HYPERGLYCEMIA ISCHEMIC Death

P28 55 Female No No No No No 4 4 127 4.90 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P29 52 Male No Yes No No Yes 3 6 110 5.30 NORMOGLYCEMIA ISCHEMIC Alive

P30 54 Female Yes Yes No No No 4 2 180 10.00 DIABETIC ISCHEMIC Alive

P31 62 Female No No No No No 3 2 119 5.30 NORMOGLYCEMIA ISCHEMIC Alive

P32 63 Female No No No No No 3 2 129 4.80 NORMOGLYCEMIA ISCHEMIC Alive



P33 58 Male No No No Yes Yes 3 2 128 4.80 NORMOGLYCEMIA ISCHEMIC Alive

P34 59 Female No Yes No No No 3 1 116 5.40 NORMOGLYCEMIA ISCHEMIC Alive

P35 57 Male Yes No No No Yes 3 2 152 8.10 DIABETIC ISCHEMIC Alive

P36 68 Female No No No No No 3 1 117 5.40 NORMOGLYCEMIA ISCHEMIC Alive

P37 60 Male Yes Yes No No Yes 3 2 164 9.20 DIABETIC ISCHEMIC Alive

P38 67 Male Yes Yes No No Yes 3 1 171 7.40 DIABETIC ISCHEMIC Alive

P39 53 Male Yes Yes No No Yes 3 1 145 9.10 DIABETIC ISCHEMIC Alive

P40 68 Male No No No Yes Yes 3 3 111 4.90 NORMOGLYCEMIA ISCHEMIC Alive

P41 56 Female No Yes No No No 4 3 117 5.60 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P42 55 Male No Yes No Yes Yes 3 1 119 5.10 NORMOGLYCEMIA ISCHEMIC Alive

P43 66 Male Yes No No Yes Yes 4 3 143 6.70 DIABETIC ISCHEMIC Alive

P44 69 Male No Yes No Yes Yes 3 6 116 5.60 NORMOGLYCEMIA ISCHEMIC Alive

P45 61 Female Yes No No No No 3 1 179 10.00 DIABETIC HAEMORRHAGE Alive

P46 71 Male No Yes No Yes Yes 4 2 118 5.50 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P47 50 Male Yes Yes No Yes Yes 4 2 181 7.60 DIABETIC HAEMORRHAGE Alive

P48 45 Male No No No Yes Yes 4 3 119 5.00 STRESS HYPERGLYCEMIA ISCHEMIC Death

P49 58 Female Yes Yes No No No 3 6 164 8.50 DIABETIC HAEMORRHAGE Death

P50 67 Female Yes No Yes No No 3 2 162 9.50 DIABETIC HAEMORRHAGE Alive

P51 62 Female Yes Yes Yes No No 3 6 147 7.10 DIABETIC ISCHEMIC Alive

P52 63 Female No Yes No No No 4 4 111 5.00 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P53 49 Female No Yes No No No 4 3 111 5.40 STRESS HYPERGLYCEMIA ISCHEMIC Death

P54 60 Female Yes Yes No No No 3 2 170 7.80 DIABETIC ISCHEMIC Alive

P55 61 Male No No No Yes Yes 4 3 117 5.30 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P56 68 Male No Yes No Yes Yes 4 3 121 4.90 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P57 66 Female Yes Yes No No No 3 1 149 10.00 DIABETIC ISCHEMIC Alive

P58 52 Male Yes No Yes Yes Yes 3 1 185 10.00 DIABETIC ISCHEMIC Alive

P59 59 Male Yes No No Yes Yes 3 1 155 9.70 DIABETIC ISCHEMIC Alive

P60 63 Male No Yes No Yes Yes 3 2 133 5.40 NORMOGLYCEMIA ISCHEMIC Alive

P61 67 Male No No No Yes Yes 3 2 119 5.20 NORMOGLYCEMIA ISCHEMIC Alive

P62 66 Male No Yes No Yes Yes 4 3 127 5.20 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P63 66 Female Yes No No No No 3 1 151 9.20 DIABETIC ISCHEMIC Alive

P64 60 Male No No No Yes Yes 4 3 130 5.40 STRESS HYPERGLYCEMIA ISCHEMIC Death

P65 46 Female Yes No No No No 3 2 186 10.10 DIABETIC ISCHEMIC Alive

P66 65 Male No No No Yes Yes 3 6 128 5.20 NORMOGLYCEMIA ISCHEMIC Alive

P67 65 Male No No No Yes Yes 3 1 120 5.30 NORMOGLYCEMIA ISCHEMIC Alive

P68 67 Male No Yes No Yes Yes 4 3 127 4.80 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P69 57 Female No Yes No No No 4 3 127 4.90 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive



P70 62 Male Yes Yes No Yes Yes 3 2 157 6.90 DIABETIC ISCHEMIC Alive

P71 59 Male No No No Yes Yes 4 3 131 5.20 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P72 56 Female No Yes Yes No No 4 3 123 5.60 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P73 61 Female No Yes No No No 4 3 120 5.30 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P74 61 Female No No Yes No No 3 3 115 5.40 STRESS HYPERGLYCEMIA ISCHEMIC Death

P75 69 Male No Yes Yes Yes Yes 4 3 129 5.40 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P76 55 Male Yes No No Yes Yes 3 2 152 9.00 DIABETIC ISCHEMIC Alive

P77 45 Female Yes Yes No No No 3 1 156 9.20 DIABETIC ISCHEMIC Alive

P78 59 Male Yes No Yes Yes Yes 3 2 177 7.70 DIABETIC ISCHEMIC Alive

P79 48 Male No Yes No Yes Yes 3 3 112 5.40 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P80 43 Female Yes Yes No No No 3 6 175 9.70 DIABETIC ISCHEMIC Death

P81 66 Male Yes Yes No Yes Yes 4 1 151 8.80 DIABETIC ISCHEMIC Alive

P82 58 Male No No No Yes Yes 4 3 125 4.80 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P83 50 Female Yes Yes Yes No No 4 1 174 8.90 DIABETIC ISCHEMIC Alive

P84 59 Male Yes Yes Yes Yes Yes 3 2 162 6.90 DIABETIC ISCHEMIC Alive

P85 62 Male Yes Yes No Yes Yes 3 1 164 10.20 DIABETIC HAEMORRHAGE Alive

P86 55 Male Yes Yes Yes Yes Yes 4 2 176 8.90 DIABETIC ISCHEMIC Alive

P87 63 Female Yes No Yes No No 3 1 165 8.10 DIABETIC HAEMORRHAGE Alive

P88 58 Male Yes No No No Yes 3 1 168 8.60 DIABETIC HAEMORRHAGE Alive

P89 65 Male Yes No No Yes Yes 3 6 156 7.20 DIABETIC HAEMORRHAGE Alive

P90 71 Female No No No No No 3 3 114 5.20 NORMOGLYCEMIA HAEMORRHAGE Alive

P91 50 Male No Yes No Yes Yes 4 2 114 5.30 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P92 55 Female Yes Yes No No No 3 1 145 9.20 DIABETIC HAEMORRHAGE Alive

P93 64 Female No No No No No 3 6 113 5.10 NORMOGLYCEMIA HAEMORRHAGE Death

P94 48 Male Yes Yes No Yes Yes 4 2 155 7.40 DIABETIC ISCHEMIC Alive

P95 63 Male No No No Yes Yes 3 2 134 5.20 NORMOGLYCEMIA HAEMORRHAGE Alive

P96 53 Female No Yes No No No 3 2 119 5.40 NORMOGLYCEMIA HAEMORRHAGE Alive

P97 61 Female No No No No No 3 2 124 4.80 NORMOGLYCEMIA ISCHEMIC Alive

P98 47 Male No No No Yes Yes 4 2 114 4.90 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P99 60 Male No Yes No Yes Yes 5 6 128 5.00 STRESS HYPERGLYCEMIA ISCHEMIC Death

P100 54 Female No Yes No No No 3 6 117 5.10 NORMOGLYCEMIA HAEMORRHAGE Death

P101 46 Male Yes Yes No Yes Yes 4 1 164 8.30 DIABETIC HAEMORRHAGE Alive

P102 70 Male No Yes No Yes Yes 3 1 131 5.60 NORMOGLYCEMIA ISCHEMIC Alive

P103 72 Male No Yes No No Yes 3 1 136 5.30 NORMOGLYCEMIA HAEMORRHAGE Alive

P104 44 Male No No No No No 5 6 136 5.20 STRESS HYPERGLYCEMIA ISCHEMIC Death

P105 53 Female Yes No No No No 3 2 145 10.20 DIABETIC HAEMORRHAGE Alive

P106 52 Male No Yes No Yes No 3 2 125 5.10 NORMOGLYCEMIA ISCHEMIC Alive



P107 46 Female No Yes No No No 4 3 120 5.60 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P108 65 Female Yes Yes No No No 3 2 155 6.80 DIABETIC HAEMORRHAGE Alive

P109 63 Male No No No Yes Yes 3 3 129 4.80 NORMOGLYCEMIA ISCHEMIC Alive

P110 52 Female Yes No Yes No No 3 2 155 6.90 DIABETIC HAEMORRHAGE Alive

P111 56 Female Yes Yes No No No 5 6 180 7.40 DIABETIC HAEMORRHAGE Death

P112 53 Female Yes Yes Yes No No 4 1 149 10.20 DIABETIC HAEMORRHAGE Alive

P113 71 Male No No No Yes No 3 2 135 5.20 NORMOGLYCEMIA ISCHEMIC Alive

P114 44 Male No Yes No Yes Yes 4 3 117 4.90 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P115 47 Male Yes No Yes No Yes 3 3 182 9.50 DIABETIC ISCHEMIC Alive

P116 61 Female No Yes No No No 3 1 134 4.80 NORMOGLYCEMIA ISCHEMIC Alive

P117 47 Female Yes No No No No 5 6 172 9.90 DIABETIC HAEMORRHAGE Death

P118 67 Male No Yes Yes Yes No 3 2 114 4.80 NORMOGLYCEMIA HAEMORRHAGE Alive

P119 70 Female No No Yes No No 4 6 119 5.30 STRESS HYPERGLYCEMIA ISCHEMIC Death

P120 60 Female No Yes Yes No No 3 2 134 5.00 NORMOGLYCEMIA HAEMORRHAGE Alive

P121 57 Male No Yes No Yes No 4 3 118 5.50 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P122 48 Female No Yes No No No 4 2 112 4.90 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P123 42 Male Yes No Yes Yes Yes 4 3 185 8.10 DIABETIC HAEMORRHAGE Alive

P124 47 Male No Yes No Yes Yes 4 3 129 4.90 STRESS HYPERGLYCEMIA ISCHEMIC Alive

P125 63 Male No No Yes Yes Yes 4 3 130 4.80 STRESS HYPERGLYCEMIA HAEMORRHAGE Alive

P126 70 Male No No Yes Yes No 3 3 134 4.80 NORMOGLYCEMIA HAEMORRHAGE Alive


