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KeyPoints...

➤Theretrospectivechartreviewof100adultpatientsundergo-
inghematopoieticstemcelltransplantationinthefirstsix
monthsof2000indicatedinfection,gastrointestinalproblems,
failuretothrive,andgraft-versus-hostdiseaseasprimary
reasonsforunscheduledreadmissionsinthefirstsixmonths
followinginitialdischarge.

➤Allogeneictransplantrecipientshaveahigherinfectionrisk
andunscheduledreadmissionrate.

➤Allogeneictransplantrecipientsareavulnerablepopulation
withneedsforsignificantnursinginterventionsatandafter
initialdischarge.
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Thousandsofhematopoeticstemcelltransplants
(HSCTs)areperformedeachyear,withthenumber
oftransplantsincreasingfortreatmentofmalignant

diseases(Andrykowskietal.,1999;King,1996).Withthis
increase,greaterexpertisehasdevelopedinthefourdecades

oftransplantexperiencesurroundingthecareofthesepatients.
SomeoftheseadvanceshaveoccurredintheareaofHSCT
outpatientmanagement(Horowitz,1999).Traditionally,
transplantationinvolvedaninpatientadmissiontocomplete
theprocessofconditioningtherapy(ablativechemotherapy
orradiationtherapy)followedbybonemarroworstemcell
reinfusion,andabout30–40daysofinpatientcareafter

DischargeandUnscheduledReadmissions
ofAdultPatientsUndergoingHematopoietic

StemCellTransplantation:Implications
forDevelopingNursingInterventions
MarciaGrant,RN,DNSc,FAAN,LizCooke,RN,MN,AOCN®,ANP,

SmitaBhatia,MD,MPH,andStephenJ.Forman,MD

Purpose/Objectives:Todescribedischargeandunscheduledread-
missionpatternsofadultpatientsundergoinghematopoieticstemcell
transplantation(HSCT).Toidentifyimplicationsfornursingpracticefrom
surveyresultsandtheliteraturethatmayimprovepatientoutcomes
duringandfollowinginitialhospitaldischarge.

Design:Retrospectivechartreviewandliteraturereview.
Setting:NationalCancerInstitute-designatedComprehensiveCancer

Center.
Sample:100adultpatientsundergoingHSCTinthefirstsixmonths

of2000.
Methods:Investigator-createdretrospectivechart-reviewtoolcol-

lecteddatainthreeareas:demographic,clinical,andreadmissionsin
thefirstsixmonthsafterdischarge.

MainResearchVariables:Demographicvariables:gender,marital
status,age,anddiagnosis;clinicalvariables:remissionstatusattrans-
plant,typeoftransplant,presenceofcomorbidorconcurrentconditions,
numberofinfections,numberofcatheter-relatedinfections,numberof
bacteremicepisodes,andpsychosocialsupport;readmissionvariables:
reasonforadmission,dischargeordeathdata,numberofdaysofeach
admission,andlengthoftimebetweendischargetothenextadmission.

Findings:Fifty-onepercenthadatleastoneunscheduledreadmis-
sion,and80%developedaninfectionafterHSCT.Furtheranalysis
comparingautologoustoallogeneictransplantrecipientsindicatedthat
theallogeneicgrouphadahighernumberofreadmissions,unscheduled
readmissions,andinfections.Patientswhoreportedaninfectionwithina
monthpriortoHSCThada50%mortalityrateaftertransplantation.

Conclusions:Findingsindicatethatallogeneictransplantrecipients
areamorevulnerablepopulationinregardtoinfectionsandreadmis-
sions.Developingandtestingnursinginterventionssurroundingthe
dischargeperiodareneedednextstepsinimprovingcare.

ImplicationsforNursing:Knowledgeoftrendsinthisvulnerable
populationwillguidenursingtoplantargetedinterventions.
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transplantation.Today,asaresultofchangesinthecareof
patientsundergoingHSCTandpressureregardinghealthcare
costs,transplantsorpartsofthetransplantprocesssuchas
theconditioningphaseorfollow-uppost-transplantmaybe
performedintheoutpatientsetting(Horowitz).
Alongwiththeincreaseinthenumberoftransplantsand
therefinementofmedicaltreatment,survivalratesafter
HSCThaveimprovedsteadilysincethelate1960s.Current
descriptionsofsurvivalratesrevealvariationsdependingon
theunderlyingdisease,thestageofdiseaseattransplant,and
thetypeoftransplant.Mortalityratesat100dayspost-trans-
plantvaryfrom5%–42%(Loberiza,2003).Withincreases
inthesurvivalrate,physicalandpsychosocialissuesthat
transplantsurvivorsfaceafterdischargehavebeenidenti-
fied.Severalstudieshavedescribedapopulationstruggling
withmajorquality-of-life(QOL)issuesinthefirstyearafter
transplantation.Theseissuesincludephysicalsymptoms
suchasfatigue,pain,dyspnea,insomnia,poorconcentration,
appearance,concernaboutbodyimage,andphysicalrestric-
tions;psychologicalsymptomssuchasfearofthefuture,
lossofcontrol,anxiety,anddepression;socialissuessuchas
reintegrationintothefamily,workforce,socialroles,sexuality,
andfinances;andexistentialandreligiousissues(Altmaier,
Gingrich,&Fyfe,1991;Andrykowski,1994;Andrykowskiet
al.,1999;Baker,1994;Baker,Zabora,Polland,&Wingard,
1999;Ferrelletal.,1992a,1992b;Grantetal.,1992;Johnson
Vickbergetal.,2001;Koppetal.,1998;Molassiotis,vanden
Akker,&Boughton,1997;Schmidtetal.,1993;Wettergren,
Langius,Bjorkholm,&Bjorvell,1997).
Thecomplexsurvivorshipissuesintheimmediatepost-
transplantphasepresentsignificantchallengesforpatientsand
families,includingphysicalcomplicationsandpsychosocial
andemotionalsequelaeforbothpatientsandfamilies(Blume
&Amylon,1999;Fifeetal.,2000;Grant,1999;King,1996).
Transplantationcontinuestobeassociatedwithasubstantial
riskofmortalityandmorbidity,increasingtheburdenonfami-
liesandhealthcareproviders(Blume&Amylon).Infection
andorgandamageandfailurecontinuetobesignificantissues
aftertransplantation.Withthecurrenthealthcarereimburse-
mentsystemandchangesinthecareofpatientsundergoing
transplants,suchastheuseofperipheralbloodstemcells
andgrowthfactors,patientsfrequentlyaredischargedwith
complicatedcareneeds(Whedon&Fliedner,1999).This
populationofpatientsoftenisreadmittedwithinsixmonths
tomanageavarietyofclinicalissues,accompaniedbypsy-
chologicalissuesthataretoocomplexordifficultforpatients
andfamiliestodealwithathome.
Educationandmanagementofpatientsregardingthese
symptomsrepresentsignificantchallengestonursesinthe
fieldoftransplantation(Whedon&Fliedner,1999).Common
issuesinthefirst100daysaftertransplantationareinfection,
medicationmanagement,graft-versus-hostdisease(GVHD),
nutritionalissues,nausea,fatigue,familyroleshifting,family
distress,coping,slowlyreturningtoa“newnormal,”andexis-
tentialissues(Andrykowski&McQuellon,1999;Whedon&
Fliedner).Familiesandpatientsaredependentonhealthcare
professionalsfortheirverysurvivalandneedtolearnways
togainmorecontrolovertheirlivesduringrecovery(Fifeet
al.,2000).Education,includingpatients’involvementindeci-
sionmaking,andchoicesenablepatientsandfamiliestofeel
moreincontrol(Fifeetal.).Findingsfromaqualitativestudy
reportedthatpatientsandfamiliesexperiencingtheprocessof

HSCTacknowledgedthatreceivinginformationallayedanxi-
etystemmingfromuncertainty(Cooper&Powell,1998).
Comparisonsbetweenpatientsundergoingallogeneictrans-
plantsandthoseundergoingautologoustransplantsreveal
thatallogeneictransplantrecipientsexperiencemorephysi-
calproblems,suchasdrymouth,tiredness,lackofenergy,
tension,headaches,decreasedsexualinterest,irritability,
lowbackpain,soremouth,andshortnessofbreath(Molas-
siotis,Boughton,Burgoyne,&vandenAkker,1995).Also,
increasedacutecomplicationsgenerallyoccurduringthefirst
100daysaftertransplantation.Apatient’shealthstatusmay
changerepeatedlyduringthisphaseandforaslongasayear.
Forexample,organtoxicitiessuchaspulmonarycomplica-
tions,infections,veno-occlusivedisease,andGVHDmay
occur(Jacksonetal.,1998;King,1996).Thesecomplications
mayresultinunplannedreadmissionsandfrequentuseof
healthcareservices.
Dischargefromthehospitaltothehomesettingisrecog-
nizedasastressfultimeforpatientsandfamiliesandhasbeen
pinpointedasatimewhenpatientsexperiencedecreasedQOL
(Andrykowski&McQuellon,1999;McQuellonetal.,1998;
Thain&Gibbon,1996).Themovetowardearlierdischarge
ofthesecomplicatedpatientshashadatremendousimpact
onnursingresponsibilitiesduringthishigh-riskperiod(Wag-
ner&Quinones,1998).Thedemandsincludetrackingand
coachingpatientsandfamiliesregardingplansforfollow-up
careandemergencyplanstoaddressvariousclinicalissues.
Examplesofmajortopicsfordischargeteachingincluderight
atrialcathetercare,fluidandnutritionmanagement,signs
andsymptomsofinfectionandinfectionprevention,GVHD,
organtoxicities,nausea,vomiting,diarrhea,dehydration,and
psychologicalissuessuchasadjustmentafterisolation,role
disruption,andcoping.
Thisliteraturereviewsupportstheincreasingneedfordis-
chargeteachingandfollow-upforpatientsaftertransplanta-
tion.Informationonwhatpostdischargeproblemsoccurin
whichpatients,whenreadmissionsareneeded,andreasonsfor
readmissionscouldprovidevaluableinformationforcreating
patient-specificpostdischargeteachingapproaches.Tofillthis
gap,aretrospectivestudywasproposedtoillustratepatients’
statusatdischargeandreadmissionpatterns.Dataonpatient
characteristics,disease,andtreatmentcharacteristicsalsowere
neededtoexplorewhichgroupsinthepopulationappeartobe
athighestriskforcomplicationsandreadmissions.
Theaimofthisstudywastocombineinformationobtained
fromaliteraturereviewandachartreviewtoidentifyimpli-
cationsfornursingpracticeprioritiesthatmayaffectpatient
outcomesfollowingHSCTinthedischargeandfollow-up
process.

Methods
Design
Aretrospectivechartreviewwasconductedon100adult
patientsundergoingHSCTduringthefirsthalfof2000
toassessdemographicvariables,clinicalvariables,and
dischargeandreadmissionpatterns.Thecancercenterwas
locatedinsouthernCaliforniaandhashadabonemarrow
transplantationunitsince1976.Samplesizewasinfluenced
byresourcesavailable,whichprovidedforapart-timenurse
whoidentifiedeligiblepatientsandconductedthechart
review.
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Instrument
Theretrospectivechart-reviewtoolconsistsof36items
createdtogatherdataaccordingtothreemainareas:de-
mographicvariables,clinicalvariables,anddischargeand
readmissionpatterns.Thequestionsweredevelopedfrom
demographicanddiseaseandtreatmentinstrumentsusedin
previousstudiesofvariouscancerpopulations.Demographic
informationincludedgender,age,ethnicity,andmaritalstatus.
Theclinicalquestionsincludeddiagnosis,remissionstatusat
thetimeofHSCT,typeofHSCT,presenceofcomorbiddis-
ease,presenceofconcurrentdisease,historyofinfectionprior
toHSCT,dateofdiagnosis,historyofprevioustransplant,
tandemtransplantquestions,numberofinfections,number
ofcatheter-relatedinfections,numberofbacteremicepisodes,
numberofpsychologicalsupportvisits,diseasestatusatdays
30and100andatsixmonths,anddeath,relapse,orpersistent
diseasequestions.Thereadmissionquestionsprovideddata
onthenumberofreadmissionsandevaluatedeachreadmis-
sionforreason,location,dischargedata,lengthofstay,and
timetonextreadmission.Thefirstdraftoftheinstrumentwas
reviewedbythecoinvestigators,andrecommendationswere
incorporatedintotheinstrument.Apilottestof10patient
chartswasconductedandverified.Thevaluesforvariables
suchasdiagnosis,conditioningregimen,andinfectionswere
developedincollaborationwithaphysicianwhowasformu-
latingthelong-termfollow-upchartabstractionforagrant.
Comorbidconditionsweredefinedasanyadditionalmedical
diagnoses.Concurrentconditionsweredefinedasadditional
medicalissuesapatientexperiencedasapartofthecancer
diagnosisortreatment.Deathswereidentifiedupto18months
aftertransplantation,andinformationcollectedincludeddate
andcauseofdeath.
Psychosocialsupportwasdefinedasaconsultationfrom
thepsychologydepartment.Althoughpsychologicalsupport
isprovidedbymanymembersofthecareteam(physicians,
nurses,socialworkers,andothers),psychologicalsupportby
apsychologistrequiresaphysicianorderandusuallyrepre-
sentsreferralfromaphysician,nurse,orsocialworkerwho
overseesacomplexpsychologicalproblemexceedingthose
usuallyseenintransplantrecipients.Therevisedversionof
thetoolwasverifiedbytheinvestigators,definitionsclarified,
andformattingfinalized.

UsualCare
Usualcarefortransplantrecipientsduringthetimeperiod
usedfortheretrospectivechartreviewconsistedofhospital-
izationforautologousandallogeneictransplants.Fortandem
patients,dischargebetweenthetwotransplantswasusual.
Allpatientshadindwellingcentralvenousaccesscatheters
andweredischargedwiththemstillinplace.Criteriafordis-
chargeincludedtheabilitytoingest2litersoffluidperday
bymouth,abilitytotakemedicationsorally,beingafebrile,
abilitytocarefortheindwellingcentralvenousaccesscath-
eter,availabilityofacaregiverinthehomeduringnighthours
ataminimum,andavailabilityoftransportationtotheclinic.
Dischargeteachinggenerallyisperformednoearlierthan48
hourspriortodischargebecausepatientsaretooillbefore
thentolearnanynewproceduresordemonstrateself-care.A
three-ringbinderfortransplantrecipientsisdistributedprior
tothetransplantintheambulatoryclinic.Thebindercontains
informationonawidevarietyoftopics,includingself-care,
complications,andeatinghints.Duringdischargeteaching,

thestaffnursegoesoverthebinderwiththepatient.During
thattime,thedieticianvisitsthepatient,providinginforma-
tiononthelow-bacteriadiet.Thepharmacistreviewsthe
prescribedmedicationswiththepatient.Eitherthephysical
therapistortheoccupationaltherapistgoesovertheprescribed
exerciseprogram.Oncethepatientleavesthehospital,nofur-
thercontactisinitiatedbythestaff.Ifpatientscallin,referral
ismadetotheappropriatepersondependingontheproblem
identified(e.g.,medicalquestionsreferredtoaphysician,
medicationquestionsreferredtoapharmacist).

Procedure
Followingreviewandapprovalbytheinstitutionalreview
board,aretrospectivechartreviewwasperformedon100
patientsundergoingHSCT.Patientswereidentifiedfroma
listofsequentialpatientstransplantedin2000.Thelistwas
generatedbytheBiostatisticsDepartment.Patientsonthe
listwerescreenedforeligibilityasfollows:adulthematol-
ogypatientsundergoingHSCTforhematologicmalignan-
ciesandfollowedattheCityofHopeNationalMedical
CenterinDuarte,CA,foratleastsixmonths.Recordsfrom
eacheligiblepatientwereobtainedfromcomputermedical
recorddocumentationandchartdata.Duringthefirstsix
monthsof2000,157adultsweretransplanted,withthefirst
100eligiblepatientsidentifiedbetweenJanuary1andJune
15.Thus,thesamplerepresented64%ofthetotalgroup.The
mostcommonreasonfornoninclusionwaswhenpatients
werepartofacontractedhealthmaintenanceorganization
whosepatientswerefollowedinthatsystemafterdischarge.
Chartabstractionwasperformedbyoneoftheinvestiga-
torsandvalidatedbytheprimaryauthor.Differenceswere
discussedandresolved.

StatisticalAnalysis
Dataanalysisconsistedoffrequencyanalysisofallvari-
ablesfollowedbycomparisonsamongpopulationsregarding
infectioncharacteristicsandreadmissioncharacteristicsby
analysisofvariance(ANOVA).SPSS®(SPSSInc.,Chicago,
IL)Version8.0wasusedforanalysis.Becausethiswasa
conveniencesamplewithresourcesforanalyzingonly100
charts,statisticaldifferencesarenotreported.Differences
canbeviewedastrendsthatprovidedirectionforfuturecare
planning.

Results
Table1reflectsthedemographicandclinicaldatafor
thesample.Themajorityofpatientsweremale(59%)and
married(59%),andthemeanagewas45(SD=13.42).The
predominantdiagnoseswerenon-Hodgkinlymphoma(24%),
chronicmyeloidleukemia(18%),multiplemyeloma(15%),
andacutemyeloidleukemia(14%).Themostcommontype
oftransplantwasautologous(34%),followedbysiblingmy-
eloablativeallogeneic(28%).Somepatients(12%)received
twotransplants—atandemtransplant.Comorbidconditions
arefoundinTable2.Ofthe100patients,34hadcomorbid
diseasesand16experiencedconcurrentconditions.Referrals
forpsychologicalsupportoccurredin12(12%)ofthepatients
(5autologous,7allogeneic).Lengthofstayforinitialhos-
pitalizationforautologoustransplantrecipientsrangedfrom
25–30days,andforallogeneictransplantrecipientsranged
from30–35days.
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Eightpatientshadinfectionswithinonemonthpriorto
HSCT.Theywereinfectionsinacutfinger,facialabscess,
genitalherpes,fungalinfectionofthenails,sinusitis,upper
respiratoryinfection,andstaphylococcusepidermisbactere-
mia.Ofthe100patients,80%becameinfectedwithbacte-
rial,viral,orfungalinfectionspost-HSCT,withonetothree
infectiousepisodesbeingthemostcommonfrequency.Ofthe
patientswhohadinfectiousepisodes,34(34%)didnotrequire
readmissiontothehospitalbutweretreatedintheambulatory
clinic.Elevenpercentoftheinfectionswerecatheter-related,
withoneindividualhavingthreeepisodesofacatheter-related
infection.Thirty-twopercentoftheindividualshadoneortwo
bacteremicepisodes(seeTable3).

Overalldeathrateswerecollectedupto18monthspost-
transplantandrevealedthat30%diedofrecurrentdisease,
followedbyorganfailureandfungalinfection.Deathrate
duringHSCThospitalizationwas11%,duringthefirst
readmissionitwas3%,duringthesecondreadmission2%,
andduringthethirdreadmission1%.Patientswhohad
comorbiddiseasesbeforetransplantationdidnothavea
higherrateofdeath.However,theeightpatientswhohad
aninfectionwithinonemonthpriortoHSCThada50%
mortalityrate.

ReadmissionData
Withinasix-monthperiodsubsequenttodischargeafter
transplantation,51%ofthe100patientshadatleastone
unscheduledreadmission,14%werereadmittedtwice,4%
threetimes,and3%fourtimes.Reasonsforunscheduled
readmissionsaredescribedinFigure1.Examplesofin-
fection-relatedreasonsincludedsepsis,catheter-related
infections,cellulitis,disseminatedzoster,andpneumonia.
Examplesforreadmissionsforgastrointestinalproblems,
dehydration,andfailuretothriveinvolvedpatientswhohad
difficultywithfluidintake,nausea,vomiting,diarrhea,and
severenutritionalissues.ReadmissionsforGVHDconsisted
ofmanagementofskin,intestinal,orliverGVHD.The
“other”categoryconsistedofavarietyofreasons,includ-
ingabdominalpain,shuntbleeding,neurologicsymptoms,
hyperglycemia,andmentalstatuschanges.
Ofthe100patients,12werescheduledfortwo(tandem)
transplants,with5patientsscheduledfortwoautologous
transplantsand7patientsscheduledforanautologous
transplantfollowedbyanallogeneictransplant(seeFigure
2).Elevenpatientscompletedbothtransplants,withseven
patients(58%)abletostayoutofthehospitalbetweentrans-
plants.Ofthosereadmittedbetweenphases,threewere
readmittedforinfectionorfever,andtwowereadmittedfor

Age(years)
 –X=45
 Range=19–73
Gender
 Male
 Female
Maritalstatus
 Married
 Single
 Divorced
 Widowed
 Separated
Diagnosis
 Non-Hodgkinlymphoma
 Chronicmyeloidleukemia
 Multiplemyeloma
 Acutemyeloidleukemia
 Hodgkindisease
 Acutelymphocyticleukemia
 Myelodysplasticsyndrome
 Other
 Aplasticanemia
 Chronicmyelomonocyticleukemia
Typeoftransplant
 Autologous
 Siblingmyeloablativeallogeneic
 Unrelatedmyeloablativeallogeneic
 Siblingnonmyeloablativeallogeneic
 Unrelatednonmyeloablativeallogeneic
 Myeloablativesyngeneic
 Combinedallogeneicandautologous
Remissionstatusattransplant
 Relapse
 Partialrelapse
 Firstremission
 Chronicphase
 Secondremission
 Acceleratedphase
 Staticdisease
 Thirdremission
 Completeresponse
 Pathologystatusunclear
Historyofinfectionpriortotransplant
 No
 Yes

–
–

59
41

59
24
10
04
03

24
18
15
14
09
09
07
02
01
01

34
28
17
06
02
01
12

26
26
15
12
09
05
02
01
01
03

92
08

–
–

59
41

59
24
10
04
03

24
18
15
14
09
09
07
02
01
01

34
28
17
06
02
01
12

26
26
15
12
09
05
02
01
01
03

92
08

Table1.DemographicandClinicalVariables

Variable n %

N=100

Table2.ComorbidandConcurrentDiseases

Comorbid(N=34)
 Multiple
 Hypertension
 Inflammatoryboweldisease
 Hypercholesterolemia
 Previouscancerhistory
 Hepatitis
 Spondylitis
 Diabetes
 Gravesdisease
 Asthma
 Historyofsyncopalepisodes

Concurrent(N=16)
 Renalinsufficiency
 Multiple
 Deepveinthrombosis
 Hypogammaglobulinemia
 Pleuraleffusion
 Erythema
 Tuberculosis
 Vancomycin-resistantenterococcus

Note.Becauseofrounding,percentagesmaynottotal100.

15
4
3
2
2
2
2
1
1
1
1

5
4
2
1
1
1
1
1

44
12
9
6
6
6
6
3
3
3
3

31
25
13
6
6
6
6
6

Disease n %
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dehydrationorgastrointestinalproblems.Whenreadmitted,
patientsstayedanaverageofeightdays.
Furtheranalysisinvolvedcomparingallogeneic(n=54)
toautologoustransplantrecipients(n=34)forunscheduled
readmissions,numberofinfections,andlengthofstay.The
tandempatients(n=12)werenotincludedinthiscomparison.
Allogeneictransplantrecipientsincludedsiblingmyeloablative,
siblingmyeloablativeallogeneic,unrelatednonmyeloablative
allogeneic,andmyeloablativesyngeneic.Thelastindividual,
atwintransplant,wasclassifiedasallogeneicaccordingtothe
usualclassificationofallogeneicversusautologous(Oudshoorn,
Lie,Bakker,VanderZanden,&Claas,2004).Comparisonsalso
weremadeintheallogeneicgroup,betweenmyeloablativeand
nonmyeloablative.Nonmyeloablativeapproachestotransplan-
tationincludedreducedintensityconditioninginaneffortto
decreasetreatment-inducedtoxicities(Hinds&Minor,2000).
Unscheduledadmissionsoccurredfortreatmentofsepsis,
GVHD,andothercomplications.
Theaveragenumberoftotalunscheduledreadmissionswas
fewerforautologoustransplantrecipients(

–
X=0.59)versus

allogeneictransplantrecipients(
–
X=1.04)(seeFigure3a).

Furtherbreakdownoftheallogeneictransplantrecipientsinto
nonmyeloablativeandmyeloablativesubgroupsrevealeda
largerdifference,withincreasedunscheduledreadmissions
forthenonmyeloablativegroup(seeFigure3b).
Thenumberofinfectionsforthesix-monthperiodpostdis-
chargewasanalyzedcomparingautologousandallallogeneic
transplantrecipients(seeFigure4a).Allogeneictransplant
recipientshadahighernumberofinfectionsthanautologous
transplantrecipients.Whentheallogeneictransplantrecipi-
entswereanalyzedbymyeloablativeandnonmyeloablative
subgroups,nodifferenceswereevident(seeFigure4b).
Analysisoflengthofstayforallfirstunscheduledread-
missionsrevealedlongerstaysfortheallogeneictransplant
recipientsversustheautologoustransplantrecipients(see
Figure5a).Thisdifferencewasnotseenwhencomparingthe
allogeneicsubgroupsofmyeloablativeversusnonmyeloabla-
tivepatients(seeFigure5b).

DiscussionandImplications
forNursingInterventions

Theseresultsrevealtrendsfortheincreasedriskofcom-
plicationsthatallogeneicHSCTpatientsexperiencethatlead
tounscheduledreadmissions.Inaddition,forthesereadmis-
sions,thelengthofstaywaslongerforallogeneictransplant
recipients.Whenexaminingwhichsubgroupofallogeneic
transplantrecipientswasmostlikelytobereadmitted,the
nonmyeloablativepatientswereatthehighestrisk.Infec-
tionsoccurredin80%ofthepatientsbutwerehighestinthe
allogeneictransplantrecipients.Allallogeneictransplant
recipientsappearedtobeathigherriskforinfection,withno
differenceintheallogeneicsubgroupsofmyeloablativeand
nonmyeloablative.

Table3.InfectionsPost-Transplant

Numberofinfections
 0
 1
 2
 3
 4
 5
 6
 7
 Missing

Catheter-relatedinfections
 0
 1
 3

Bacteremicepisodes
 0
 1
 2

19
32
23
17
1
4
2
1
1

89
10
1

68
29
3

19
32
23
17
1
4
2
1
1

89
10
1

68
29
3

TypeandNumberofInfections n %

50

45

40

35

30
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5

0
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 readmission readmission readmission readmission
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Infectionrelated
Gastrointestinalproblems,dehydration,orfailuretothrive
Graft-versus-hostdisease
Relapse
Cardiacproblemsorhypotension
Organfailure
Other

Figure1.ReasonsforUnscheduledReadmission:
NontandemTransplants

Completedbothtransplants
 Yes=11(92%)
 No=1(8%)
Readmittedbetweentransplants
 Yes=5(42%)
 No=7(58%)
Reasonsforreadmission
 Infectionorfever=3
 Dehydrationorgastrointestinalproblems=2
Lengthofstayforreadmission

–
X=8days
 Range=6–14days

Figure2.TandemTransplants(N=12)
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Primarycauseofdeathfortheautologousgroupwasper-
sistentorrecurrentdisease(87%).Fortheallogeneicgroup,
theprimarycausesofdeathincludedrecurrentdisease(41%),
infection(23%),organfailure(18%),GVHD(6%),andother
(12%).
Informationfromtheliteratureontransplantsurvivors
(Bakeretal.,1999)combinedwithinformationfromthis
chartreviewprovidesthebackgroundforidentifyingimplica-
tionsfornursinginterventions.Demographicdistributionof
thepopulationwhosechartswerereviewedidentifiedseveral
areasofinterest.Theagerangeincludedanumberofpatients
olderthan65,butthistransplantpopulationrepresenteda
youngcancerpopulation,withameanageof45.Morethan
halfweremarriedandmale.Socialrolesincludedcompleting
educationalgoals,beginningandcarryingoutcareergoals,
marriage,raisingafamily,andbuildingafinancialfuture.
Forthisgroupofsurvivorstocarryoutthesesocialrolesand
responsibilities,healthcareprofessionalsneedtoassistthem
inmaintaininganoptimallevelofindependence.Discharge
teachingandcoachingofadultpatientswithcancershould
includeshort-termneedsandlong-termgoals.

Physical,psychological,social,andspiritualproblemsand
challengesoftransplantsurvivorshavebeenidentifiedand
canbeusedtodescribeinterventionstobeexploredandtested
(Broers,Kaptein,LeCassie,Fibbe,&Hengeveld,2000;Fife
etal.,2000;Keogh,Riordan,McNamara,Duggan,&McCann,
1998).Inthispopulation,infectionisthemostcommoncom-
plicationpostdischargeandareasonforreadmission.Infection
isfollowedcloselybygastrointestinal,dehydration,andfailure
tothriveissuesandGVHD.Importantaspectsofeachofthese
problemsneedtobepartoftheteachingandmonitoringcontent
taughtatdischargetopatientsandfamilycaregivers(Smith,
Burcat,&Walker,1999).Suchteachingshouldincludespecific
goalsforpatientsandpracticalapproachesusefulinthehome
setting.Forexample,agoalofanoralintakeof2litersoffluid
dailyisoverwhelmingtotheaveragepatientandneedstobe
definedintermsofsizeandnumberofglassesandwaysto
increaseintakecreatively(e.g.,icecubes,carryingaliterbottle
atalltimes,graphinginput).
Teachingcontentalsoshouldincludespecificsymptomsfor
patientstomonitorandclearreportingmechanismsshould
symptomsoccur.Thiscontentshouldbefocusedespecially
towardtheallogeneicpopulationbecausecomparisonof
theallogeneicandautologousgroupsrevealedtrendsfor
increasedreadmissionsandinfectionsfortheallogeneictrans-
plantrecipients.Teachingcontenthasapotentialtoaffectthe
numberofreadmissionsandlengthofstayforeachreadmis-
sion.Forexample,ifhealthcareprofessionalstargeteducation
oninfectionpreventionandearlydetection,readmissionsmay
beavoided,orconditionsmaybediagnosedearlyenoughto
maketreatmentshorterandmoreeffective.Changesinpat-
ternsofreadmissionsultimatelymayaffecttheoutcomesand
costoftheentiretransplantationprocess.
Psychologicalproblemsandchallengesareimportantas
well.Thedischargetimeisonewhenpatientsandfamilies
arevulnerabletoincreasedanxiety,depression,andstress.
Psychoeducationalinterventionshavethepotentialtodecrease
thesesymptoms;however,fewinterventionstudieshavebeen
performedontransplantrecipients.Studiesinthenursing,
medical,andpsychologicalliteraturecoveringpsychological
issuesareprimarilydescriptive(Ferrelletal.,1992a,1992b;
Fifeetal.,2000;Grantetal.,1992;Keoghetal.,1998;Mc-
Quellonetal.,1998).Referralforcounseling,supportgroups,
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Altmaier,E.M.,Gingrich,R.D.,&Fyfe,M.A.(1991).Two-yearadjustment
ofbonemarrowtransplantsurvivors.BoneMarrowTransplantation,7,
311–316.

Andrykowski,M.A.(1994).Psychosocialfactorsinbonemarrowtrans-
plantation:Areviewandrecommendationsforresearch.BoneMarrow
Transplantation,13,357–375.

Andrykowski,M.A.,Cordova,M.J.,Hann,D.M.,Jacobsen,P.B.,Fields,K.K.,
&PhillipsG.(1999).Patients’psychosocialconcernsfollowingstemcell
transplantation.BoneMarrowTransplantation,24,1121–1129.

Andrykowski,M.A.,&McQuellon,R.P.(1999).Psychologicalissuesin
hematopoieticcelltransplantation.InE.D.Thomas,K.G.Blume,&S.J.
Forman(Eds.),Hematopoieticcelltransplantation(2nded.,pp.398–413).
Malden,MA:BlackwellScience.

Baker,F.(1994).Psychosocialsequelaeofbonemarrowtransplantation.
Oncology,8(10),87–101.

Baker,F.,Zabora,J.,Polland,A.,&Wingard,J.(1999).Reintegrationafter
bonemarrowtransplantation.CancerPractice,7,190–197.

Blume,K.G.,&Amylon,M.D.(1999).Theevaluationandcounselingof
candidatesforhematopoieticcelltransplantation.InE.D.Thomas,K.G.
Blume,&S.J.Forman(Eds.),Hematopoieticcelltransplantation(2nded.,
pp.371–389).Malden,MA:BlackwellScience.

Broers,S.,Kaptein,A.A.,LeCessie,S.,Fibbe,W.,&Hengeveld,M.W.
(2000).Psychologicalfunctioningandqualityoflifefollowingbone
marrowtransplantation:Athree-yearfollow-upstudy.JournalofPsycho-
somaticResearch,48,11–21.

Cooper,M.C.,&Powell,E.(1998).Technologyandcareinabonemarrow
transplantunit:Creatingandassuagingvulnerability.HolisticNursing
Practice,12(4),57–68.

Ferrell,B.,Grant,M.,Schmidt,G.M.,Rhiner,M.,Whitehead,C.,Fonbuena,
P.,etal.(1992a).Themeaningofqualityoflifeforbonemarrowtransplant
survivors.Part1.Theimpactofbonemarrowtransplantonqualityoflife.
CancerNursing,15,153–160.

Ferrell,B.,Grant,M.,Schmidt,G.M.,Rhiner,M.,Whitehead,C.,Fonbuena,
P.,etal.(1992b).Themeaningofqualityoflifeforbonemarrowtransplant
survivors.Part2.Improvingqualityoflifeforbonemarrowtransplant
survivors.CancerNursing,15,247–253.

andliteraturemayassistpatientsduringthistransition.Sexual
counselingmaybeneededtoaddressfertilityandintimacy
problems.Inaddition,ifpatientsandcaregiversfeelcompe-
tentinnewlylearnedphysicalaspectsofcare(e.g.,central
venouscathetercare,medicationorders),somestresscanbe
alleviated.
Socialproblemsincludedesignationofafamilycaregiver
toassistwithphysicalcare,meals,medicationadministration,
andambulation.Thismaymeanthatsomeonefromthefam-
ilyhastotaketimeofffromworkorstopworkingaltogether,
whichcanhaveamajorimpactonfamilyfinances.Counseling
fromasocialworkerisnecessarytoensurethattheprocesses
neededtoobtainresourcessuchasdisabilitysupportareun-
derstood.Theneedforassistancefromreligiousorspiritual
advisorscannotbeunderestimated.Spiritualproblemsinclude
thepersistenceofuncertaintyaboutthefuture,worthlessness,
andhopelessness.Referralforpastoralsupportisimportant
andmaybeprovidedbyaninstitutionorinvolvecontacting
achurch,synagogue,ortemple.

Limitations
Thisstudyhaslimitations.Thefirstisthattheretrospective
studyuseddataavailablefrompatientmedicalrecords.Thus,
thedataaresubjecttousualerrors,primarilyomissionsthat
occurinmedicalrecords.Inaddition,allpatientscamefrom
oneinstitution,reflectingthetreatmentatthatinstitution.

Conclusions
Insummary,datafromthisretrospectivechartreviewidenti-
fiedpopulationswithpotentialdischargeproblemsandhigher
readmissionrisk,specificvariablessurroundingdischargeand
readmission,andpost-transplantoutcomespotentiallyamenable
tonursinginterventions.Thesefindingsparallelthosereported
inotherstudiesandclinicalpapers.Thisinformationcanassist
inplanningnursingstrategiestoimprovethedischargeprocess,
preventanddetectcomplicationsearly,decreasereadmission
rates,andassistpatientswithinformationtophysically,psycho-
logically,socially,andspirituallycopewithissuessurrounding
transplantation.Findingshavepromptedtheauthorstoexplore
waystoimprovethedischargeprocessandfollow-upsupport
attheirinstitution.Anappropriateinterventiontotestwouldbe
toexplorepatientandcaregivereducationsurroundingthedis-
chargetime,prioritizingcontent,testingpatientandcaregiver
learning,andprovidingresourcestopatientsafterdischarge.In
fact,asafurtherstepfromthisretrospectivestudy,theauthors
havestartedapilotnurseeducationalinterventionstudytotest
waystoimproveeducationandpatientoutcomesinthehome
afterdischarge.
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