
 

 

Case report 

Socioeconomic Status as a Determinant of Delayed Diagnosis of Sickle Cell Disease - A Case Report of 
Newly Diagnosed Sickle Cell Disease in a 52-Year-Old Woman 

Abstract 

Alookintosocioeconomicstatus(SES)associationswiththeprevalenceofvariouscomplicationsinsicklecelldise
ase(SCD)isnecessarytoimprovesocietalnorms,governmentalhealthpolicies,andstrategies.Aperson'ssocials
tandinginasocietyisgenerallygovernedbythecombinationofhiseducation,profession,andincome,whichisre
gardedashisSES.ConsiderableevidenceestablishesthelikelihoodofindividualsfromlowSESsufferingfromthe
disease,cognitiveproblems,andincreasedmortality(Lubecketal.,2019,NationalResearch,2004).Sicklecelldis
ease(SCD)isoneofthemostcommonseveregenetichemoglobinopathiesrecognizedbytheWorldHealthOrga
nizationasaglobalpublichealthproblem.Socioeconomicstatus(SES)isanindividual'ssocialoreconomicstandi
ngandmeasures 
anindividual'sorfamily'sfinancialpositionorrankinasocialgroup.Currentguidelinesandmanagementalgorith
msofSCDdonotfactorintheeffectofSESonpatientswithSCD.Thereneedstobemoreliteratureregardingtherol
eofSESanditsimpactonclinicaloutcomesandcharacteristicsofSCD.StudieshaveshownthatlowerSESislinkedt
odisproportionateaccesstohealthcareinmanydiseases,andofallthefactorsthatmeasureSES,incomewasthe
mostindicative. 
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Introduction 

SickleCellDiseaseisaninheriteddisorderofhemoglobincausedbyanabnormalhemoglobinmolecule,hemoglo
binS(HbS),whichresultsinthesicklingofredbloodcells.HbSSisthemostcommonandseveretypeofSCDfoundin
Nigeria,includingSS,SC,andHbSβthalassemia[1][2].Itsspectrumofclinicalsymptomsisclassifiedintovaso-
occlusive,hemolytic,acutechestsyndrome,andaplasticcrises.SCDisoftendiagnosedininfancy,usually,aftersi
xmonthsoflife,whenfetalhemoglobinF(HbF),whichconferredprotectionfromsicklingduringtheintrauterine
period,wouldhaveclearedoff.Thisisalsowhygenotypetestingisunreliableuntilafterthisperiod[3].Itisahemog
lobinopathyofpublichealthimportance,withNigeriaholdingastrategicpositionhavingthelargestpopulationo
fpeoplewithsicklecelldisorder,withabout150,000of300,000annualglobalbirths[1].Despitetheenormousbu
rdenofSCD,manycasesinNigeriaarenotdiagnosedearly,andsomepeopleeventuallygoundetectedintoadulth
ood.Inaretrospectivestudyofchildrenwithsicklecelldiseasewhoattendedthechildren'soutpatientdepartme
ntoftheUniversityCollegeHospital,Ibadan,Nigeria,betweenJune2000andJune2009,casenotesof457childre
nwithSSandSCphenotypesofHbSwerereviewedin2009,itwasdiscoveredthatthemedianageatdiagnosisofth
ediseasewas2.0years(2.5months-
14.0years)[4].Itwillbeessentialtonotethattheresearchersconsideredamaximumperiodatdiagnosisof14yea
rs,asfoundintheirstudy,alatepresentation.Thishighlightsourinterestinthecaseunderreview.Inthisreport,w
epresentacaseofaNigerianwomanoftheIjawtribewhoseconditionwasnotdiagnoseduntilafter52years,ahus
bandheterozygousforthesicklecelltrait,11uncomplicatedparousexperiencesdespitewell-
documentedliteratureonobstetriccomplicationsandmaternalmortalityinSCDpatients[5].Inaddition,fivechi



 

 

lddeaths(mainlyundertheageof5),severalepisodesofbonepainsforwhichsheregularlyvisitedlocaldrugstore
sforover-the-
counterpainrelief,onedefiningclinicvisit,andsubsequentgenotypetesting,whicheventuallyledtothediagnos
isofhercondition.Wewillalsohighlightthepathophysiologyandmanagementofthediseaseandthebiologicala
ndsocioeconomicfactorsthatmayhaveledtoherlatediagnosis. 
Uponcompletionofthechapter,thereaderwillbeableto: 
explaintheunderlyingcausesofsicklecelldisease(SCD)andtheirrelationshiptopatientsignsandsymptoms; 
identifythetypicalcharacteristicsofSCDandsymptomsthatindicateacomplicateddisease; 
identifythedesiredtherapeuticoutcomesforpatientswithSCD; 
recommendappropriatepharmacotherapyandnon-pharmacotherapyinterventionsforpatientswithSCD; 
recognizewhenchronicmaintenancetherapyisindicatedforapatientwithSCD; 
describethecomponentsofamonitoringplantoassesspharmacotherapy'seffectivenessandadverseeffectsfo
rSCD; 
educatepatientsaboutthediseasestate,appropriatetherapy,anddrugtherapyrequiredforeffectivetreatmen
tandpreventionofcomplications.However,themissionistoimprovethequalityoflifeofthosesufferingfromsic
klecelldisorderandtoinformandeducatethegeneralpopulationaboutthedisease. 

 

CaseReport 

Wepresentthecaseofa52-year-oldwomanwhocametotheoutpatientcliniccomplainingofa4-
dayhistoryoflegpainsandweakness.Legpainsweresosevere,renderingherunabletowalkunaided(withascor
eof8/10onthepainscale).Therewasnopriorhistoryoftrauma;however,therewasahistoryofrecurrentpainful
episodesinvolvingdifferentpartsofherbodysincechildhood.Symptomswereusuallymanagedwithover-the-
counterpainmedications(includingNSAIDs)andherbalmedicationsandresolvedafteraboutaweekofself-
treatment.Sheneversoughtcareatamedicalfacilitybutoftenresortedtoherbaltreatments,sometimesinvolvi
ngscarificationsonthepainsites.Therewasnopastorrecenthistoryofyellowingoftheeyesorcola-
coloredurine,andshehadneverbeenhaemo-
transfusedbeforethisvisit.Shehasahistoryofrecurrentheartburnandepigastricpainbutnohistoryofmelenast
ools,hematochezia,orweightloss.Shestillhadregularmenstrualperiods,withahistoryofmenorrhagiatwomo
nthsbeforethepresentation.Shehashad11full-
termpregnancies,noneofwhichweremonitoredatanantenatalclinic.Fiveofherchildrendiedwithinthefirstfiv
eyearsoflifedueto'unexplainedillnesses,'andonediedintheearlyneonatalperiodduetocomplicationsofneon
ataljaundice.Shehadneverreceivedformaleducationandworkedasapettytrader(soldsmokedfish).Herhusba
ndwasalsoanunskilledworkerwithnoformaleducation.Theybothlivedinavillageinsouth-
southNigeriawithoutcloseaccesstosecondaryortertiarymedicalfacilities. 

Shecamealongwithherhusband,whostatedthatadaybeforethepresentation,shehadundergonesomeblood
tests,includingacompletebloodcount,atastand-
alonelaboratorywhichrevealedaPCVof21%andwasadvisedtovisitthehospitalimmediately.Atthepresentati
on,shelookedacutelyunwell,wasinapparentpainfuldistress,andwaspale.However,shewasnotjaundiced,afe
brile,orinrespiratorydistress.Hervitalsignswereallwithinnormalrange.Examinationofthechestwasunremar
kable,whilethatoftheabdomenrevealedscarificationmarksbutnohepatomegalyorsplenomegaly.Therewas
noswellingordifferentialwarmthonthelegs;however,therewassometendernessandimpairedmobilitybecau
seofthepain.Arepeatcompletebloodcountconfirmedsevereanemia(PCV20%)andneutrophilia.Otherfindin



 

 

gsofthetotalbloodcountwereasfollows–
WhiteCellCount:6.7x103cells/uL(standard),Neutrophils:67.4%(elevated),RBC:3.20(low),MCV:63.2(below
average),MCH:20.8(belowaverage),PlateletCount:145x103cells/mm3andthecalculatedMentzerindex:19.
8.Aurinedipstickwasdonewiththefollowingresults–
Appearance:Cloudyyellow,protein(+),SpecificGravity(1.030),Leucocytes(++),Urobilinogen(Normal),Nitrite
(Nil),Blood(+++),Bilirubin(Nil),AscorbicAcid(Nil).HIVantibodytestwasnegative,malariaparasiteswereseeno
nabloodfilm(+),andRandomBloodGlucosewas113mg/dl.AhemoglobingenotypetestrevealedHbSS.Herhus
bandwasalsocounseledtoundergothegenotypetest,towhichheconsented,anditshowedasicklingtrait(HbAS
).Beforethis,neitherhadbeentestedfortheirhemoglobingenotypes.Notethattherangeoflabtestswaslimited
duetofinancialconstraints. 

Adiagnosisofvaso-occlusivecrisisinanewlydiagnosedcaseofthesickle-
celldiseasewasmade.Shewasalsotreatedformalaria,uninvestigateddyspepsia,iron-
deficiencyanemia(secondarytopossiblemenorrhagiaandNSAID-
inducedchronicgastritis),andurinarytractinfection.Shewashaemo-
transfusedwiththreeunitsofpackedredbloodcells.ShewasplacedonIVfluids(andencouragedtohydrateorall
y),analgesics(IVTramadolinfusion,IVParacetamol),antibiotics(IVCeftriaxone),antimalarial(IMArteether),Fo
licacid5mg,aproton-
pumpinhibitor(IVOmeprazole)andasuspensionantacid.Symptomsdecreasedwithinthefirst36hours,andap
ost-
transfusionPCVwas35%.Afterbeingthoroughlycounseledonthecondition,shewasfitfordischargeonday3ofa
dmission.Shewasdischargedonmalariaprophylaxis(Proguanil),antacids,analgesics,folicacid,andoralantibio
ticsandscheduledforafollow-upvisitinaweek. 

 

Discussion 

Sicklecelldisease(SCD)isahemoglobinopathyunderpinnedbytheinheritanceoftwoabnormalhemoglobinge
nes,withatleastonebeingHemoglobinS(HbS).Itisoneofthemostcommonseveremonogenicdisordersknown
toman[1,2].SCDischaracterizedbychronichemolyticanemiaandvaso-
occlusivephenomena[3,4].Diagnosticmethodsforsicklecelldiseaseareage-
specific.MethodsusefulforearlydiagnosistendtobemorecostlyandsonotreadilyavailableinAfrica,whichhast
hehighestburdenofsicklecelldiseasebutispresentuniversallyinEnglandandtheUSA.[5]Hemoglobinanalysisf
ormsthebedrockofthediagnosisofsicklecelldisease[6]. 

Overall,DNA-basedtestingisusedforprenataldiagnosis.Afterbirth,protein-
basedmethodslikeHbelectrophoresis,whichiswidelyavailable,becomethetestofchoice[7,8,9].Whereavaila
ble,Hbseparationtechniqueslikehigh-
performanceliquidchromatographyarepreferredtoHbelectrophoresisastheyarepreciseinidentifyingandqu
antifyingvarioushemoglobintypes.Theyareconfirmatoryaswell[10].Inareaswithhighdiseaseburden,diagno
sisisoftensuspectedatsixmonthsofagewhenmanyaffectedchildrenpresentwithclassicalsymptomsofsicklec
elldisease:dactylitis,severeanemia,recurrentinfections,abdominalswellingfromenlargementofhematopoi
eticorgans:liverandspleen.Acompletebloodcount,astandardinitialtest,usuallyrevealsanemiawithleukocyt
osis.Microcytosismayeitherrevealconcomitantthalassemiaorirondeficiencyanemia[11,12].Citrateacetate
electrophoresisisthemostcommontestforsicklecelldisease.Thisiswhatwasusedintheindexcase. 



 

 

 

Isoelectricfocusingisamoresensitivevariantofstandardelectrophoresis.Thishasbeenemployedinmanynew
bornscreeningprograms.Currently,point-of-
caretestingkitshaveshowngreatpromiseinearlydiagnosis.TheHemotypeSCkit,whichusesmonoclonalantibo
diestodifferentiatenormaladultHb(HbA),HbS,andHbC,hasshownmorereliability.Itisrelativelyaffordablean
dpromisestotransformtheearlydiagnosisofsicklecelldisease,especiallyinNigeria,whichhasthehighestburde
nofSCDworldwide[13].Wherethalassemiasaresuspected,quantificationofhemoglobinA2makesthediagnos
isclearer.Despitealltheadvancesmadeindiagnosingsicklecelldisease,thereismoretobedonetoexplainthevar
yingphenotypicexpressionsinpeoplewithsicklecelldisease.Forexample,theprotectivefactorsthatmadeourp
atientarriveunusuallylate[14]. ForindividualswithSCD, vaso-occlusive crisis arethemostfrequentcauseof 
emergency department (ED) visitsandhospitalizations.Oneofthemostcrucialaspectsofofferinghigh-
qualitytreatmenttopatientswithSCDinthe ED 
isensuringthatpatientsreceiveprompt,efficientpainrelief.Thepatient'sjourneystartswhentheypresenttoth
e emergency 
department,withsomepatientscontinuingtohospitaladmission.Itissuccessfulwhentheyaredischargedhom
eandincludesanadditional30daysafterleavingthehospital(ED 
orinpatientunit).Carethatadherestobestpracticeshasbeenprovidedoutsideofan ED 
settinginotherjurisdictions(Florida,Georgia)andinoneOntariopilotstudy.However,mostinitialcareinOntari
oisprovidedinan emergency department setting.The ED 
isreferredtofrequentlythroughoutthebestpracticerecommendation,asthatisthecurrentsituationinOntario
.Itmustbeemphasized,though,thatthesesuggestionsapplytoanysettingthatcanoffertheevaluation,care,an
doversightneededtotreatpatientswith a vaso-occlusive crisis.Optimal vaso-occlusive crisis 
managementinfluencesfuturemanagementdecisionsandprovidesthechancetoestablishconfidence. 

Uponpresentationatthe emergency 
department,aninitialassessmentwasmade,necessitatingadmission.Intravenousaccesswassecured,andblo
odsamplesforlaboratoryinvestigationsweretaken.Thepatientwasimmediatelycommencedonopioidanalge
sic(tramadolinfusion)andintravenousfluidsforrehydration.Uponreviewofherinvestigationresults,antibioti
csandantimalariawereaddedtohermedications.Shewastransfusedwiththreeunitsofwholeblooddue toa 
packedCellVolume(PCV)of20%.Thepatientwasonadmissionforthreedays.Theresultofthehemoglobingenot
ypewasreleasedonthe2nddayofadmission,andthepatientwasinformedabouttheoutcomeofthetestandcou
nseledonthediagnosis.Herclinicalconditionimprovedremarkablyonthe3rddayofadmission;post-
transfusionPCV 
was36%.Shewasdischargedonanalgesics,hematinic,andmalariachemoprophylaxisandscheduledforafollo
w-upvisitin1week. 

Analgesichistory:thepatientshouldbewell-preparedwithself-managementtrainingandacarestrategyfor an 
early-stage vaso-occlusive crisis.Thepatientshouldbringtheirmedicineandarecordoftheirself-
administrationtotheemergencydepartment.3PsofPainManagement: 

Physicalpaintechniques(e.g.,massage,warmblankets/heatpackstotheaffectedarea,stretcheradjustedtoth
epositionofcomfort,quietsurroundings,etc.). 

Psychologicaltechniques(e.g.,emotionalsupport,behaviormanagement,distractionwithmusic,videogames
,TV,etc.);minimizationofpsychologicalstressrelatedtoproviderinteractions/environment(e.g.,behaviorsth
atarenotempatheticaddtopsychologicalstress,whichmakesitmorechallengingtomanagepain). 



 

 

Pharmacological treatment and hydration arethecornerstonesofmanaging the vaso-occlusive crisis. 
Aggressivepainmanagementusingtheappropriatedosageofopioids,whichwillbedecidedby(a)whetherthep
atienthastakenopioidsathometotreatthisepisode,(b)whetherthepatienthaschronicpainthatistreatedwith
opioids,and(c)thedosagesthatthepatienthaspreviouslyreceivedinthe emergency department 
totreattheirpain.Opioidsshouldbegraduallyincreaseduntiltheyprovideadequatepainrelief,asdeterminedb
yareliablepainassessmentinstrument.Itisbesttostarttherapywithanintravenousbolusandadministerrepeat
dosesevery15-
20minutestorelievepain(whileassessingforpainreliefandsedation).IfrapidIVaccessisnotpossible,thepatien
tmaybeginopioidtherapyusinganyothermethod(e.g.,oral,SC,intranasal). Prompt and aggressive use of the 
patient's "opioid of choice"indicatespatient-
centeredpaincontrol.Analgesiashouldbechosenbasedonapainassessment,accompanyingsymptoms,outpa
tientanalgesicuse,patientawarenessofefficientagentsanddosages,andpriorsideeffectexperience.Thereisn
ouniversallyrelevantorsuccessfulmedication,dose,administrationroute,orfrequencyforallpatients. 
Multimodal pain 
management:"Thisapproachsimultaneouslyadministerstwoormoreanalgesicagentswithdifferentmechani
smsofaction.Combinationtherapyusingdrugswithdistinctmechanismsofactionmayaddanalgesiaorhaveasy
nergisticeffectandallowforbetteranalgesiausinglowerdosesofagivenmedicationthanifthedrugwereusedal
one[15]. 
Theeffectivenessofanalgesicsvariesfrompersontoperson.Treatmentshouldincludeastandardopioidapproa
chwithoptionsavailableforpatientswhohavehadreactionstooneopioidorhavehadbetterresultsfromoneopi
oidoveranother.Non-steroidalanti-
inflammatorymedications(NSAIDs)suchasibuprofenathomeandketorolac(parenterally)inthehospitalarere
commendedasadjuvantmedicationswithoutcontraindications.Acetaminophencanalsobeaddedifthereare
nocontraindications[15].OvertimepeoplewithSCDdevelopchronicdiseasesrelatedtotissueandorgandamag
e;somemedicationswillnotberecommendedwhenspecificorgandamageispresent.Managesideeffects,mos
tcommonlynausea,pruritus,andsedation.Beawareofothersedativeeffectsfrommedicationusedtomanages
ideeffects,e.g.,dimenhydrinateanddiphenhydramine. 
Atitratedintravenousbolusofopioidstoeffectisrecommended.Deliveringfrequent(every15-
20minutes)bolusesintheinitialphasesoftreatmentinacutecare(usuallytheED)providesarapidsystemiceffect
.Thepatientshouldbemonitoredasperorganizationpolicyfollowingtheadministrationofopioids.Thegoalforp
atientcareisthattheyreceivepromptattentionandsafeandeffectivepainmanagement.Oncepaincontrolhasb
eenachieved,opioidscanbegivenregularlytoprovidelonger-termanalgesia(e.g.,orallong-
actingformulations,transdermalpatches,orcontinuousIVinfusions)withappropriateordersforbreakthrough
dosing.Theevidencesupportsthisaggressivemanagementofacutepain[16].Attentionmustbegiventoequival
encewhenconvertingarouteordrug.EmergencydepartmentlengthofstayamongthosewithSCD vaso-
occlusive crisis 
isreducedwithrapid,aggressivepainmanagementwithopioids.Doserangesshouldbestandardizedfortheopi
atenaïve.PeoplewithSCDcandevelopchronicpain,andtheirrequirementsmightbemuchhigherthanwithopio
idnaïvepatients. 
Optionsfortherouteofadministrationshouldbeidentifiedforanalgesics.Intravenousdeliveryofopioidsisopti
malforinitial acute pain managementinthe emergency 
department;however,difficultiesstartinganintravenouscansometimesoccur.Thisshouldnotdelayopioidad
ministration.Alternatedeliverycanprovidebridgedosingwhileaclinicianwiththeexpertisetoplacetheintrave



 

 

nouscatheterislocatedandarrivesatthebedside.Intranasal,subcutaneous,andoral,includingsublingualrout
es,shouldallbeconsidered[16]. 

"Ihavearoutine-
hotshower,fluids,rest,myfamilywillmassageme,butafter24hours,ifthepainmovestoanotherplace,IknowIh
avetogettothehospital.I'vehadthisallmylife,Ihavenoveinsleft,andItellthemthat,andtheysay,oh,wehaveso
meonegood(atstartingIVs),'andanhourlater,Ihavehad12pokesandnopainmedication,notevenanythingoral
ly."Patientsmaypresentwithcentralvenousaccesscathetersinplace; emergency department 
cliniciansmusthaveaccesstoclinicianswithexpertiseinworkingwiththeselines.Whilewaitingforsupport,alter
nateroutesofopioidadministrationshouldbeusedtoprovidebridgedosing.Patient-
controlledanalgesia(PCA)isrecommendedforpatientswhocanmanagePCAinenvironmentswherecliniciansc
aninitiatePCA.OralPCAhasbeenusedintheappropriatesettingswithpatientscarefullyselectedfortheirabilityt
otaketheiranalgesicasrequired[17]andrecordtheirutilization.Bothpatient-
controlledoptionsrequirecarefulpatientselection,clinicianeducation,resources,andprocessestoensuresafe
ty.Organizationswithlongwaitsfromdischargedispositiontotransfertoaninpatientbedshouldensurethetran
sferofcaretoaninpatientphysician/serviceasquicklyaspossible.Intheinterim,theemergencyphysicianshoul
dwritestandingordersforanalgesiaduringthewaitingtimefortransferofcaretoaninpatientconsultanttoavoid
lengthytimesofnoanalgesia[18].Aprocessshouldbedevelopedtosupportpatientswiththedeliveryofpainme
dicationandmonitoringintheleastnoisyandstressfulenvironmentpossible,reducingthenegativeenvironme
ntalimpactonthepatient'sabilitytorestandsleepwhileawaitingconsultationandtransfertoaninpatientbed. 

PeoplewithSCDandtheirfamiliesneededucationonrecognizingtheonsetofa vaso-occlusive crisis 
andthephysical,psychological,andpharmacologicalself-
managementmeasurestotake.Understandingone'spatternsandexperiencestomanagethemiscriticaltolivin
gwithSCD.Patientsareencouragedtokeepapaindiaryandhaveanactionplanshouldthepainbecomeunmanag
eableathome.Patientsshouldbeeducatedaboutcommontriggersfor vaso-occlusive crisis 
andworkwithhealthcareteammemberstodeveloppreventionstrategies[19].AllpatientswithSCDshouldhav
eahomecare/actionplandevelopedwiththeirSCDprovider.Theplanshouldinclude(i)Areminderofwarningsy
mptomsthatprompturgentED/SCDteamcare(fever,chestpain,shortnessofbreath,signsofstroke,splenicenla
rgement,etc.).(ii)Stepstomanagepain,analgesiatype,doseandfrequency,hydration,warmblanketsorwarmi
ngpads,quietandastress-
freeenvironment.(iii)Supportoffamilymemberoradvocate.(iv)ContactinformationforanSCDproviderforadv
iceandconsultation.(v)Planonhowtotraveltotheirregularhospital.(vi)Detailsofthe vaso-occlusive 
crisis,includingwhattreatmentshavebeenimplemented(i.e.,thename,dose,andtimingoforalpainmedicatio
nsathome),shouldbedocumentedandbroughttothehospitalifnecessary.Providersshouldunderstandthat 
vaso-occlusive crisis canandwilloccurdespiteinformedandconscientiousself-management[18-20]. 

 

Conclusion 

Sicklecelldisease(SCD)isaninheriteddisorderofhemoglobinstructurethathasnoestablishedcureinadultpatie
nts.Curehasbeenachievedinselectedchildrenwithsicklecellanemia(SCA)usingallogeneicbonemarroworcor
dbloodtransplantation.SCDisatriumvirateof(1)painsyndromes,(2)anemiaanditssequelae,and(3)organfailu
re,includinginfection.Pain,however,isthehallmarkofSCDanddominatesitsclinicalpicturethroughoutthelife
ofthepatients.Theprevalenceofthesecomplicationsvarieswithage,frominfancythroughadulthood.Howeve
r,pain,infections,andanemiarequiringbloodtransfusionoccurthroughoutthelifespanofaffectedpatients.Th



 

 

eoverallmedicalcareofpatientswithSCDindevelopedcountrieshasimprovedsuchthattheirlifeexpectancyha
salmostdoubledsince1951.ThereareatleastfivepracticalapproachesformanagingSCDanditscomplications.
Theseinclude(i)symptomaticmanagement,(ii)supportivemanagement,(iii)preventivemanagement,(iv)abo
rtivemanagement,and(v)curativetherapy. 
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