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continuous subcutaneous
insulin infusion (CSII) is a
treatment option for pa-
tients with diabetes who

desire intensive insulin management
to achieve the goal of blood glucose
levels as close to normal as possible
with minimal hypoglycemia. Planned
education with a diabetes treatment
team that is familiar with the use of
the insulin pump is an integral com-
ponent of care.

INDICATIONS AND

SELECTION CRITERIA

Given the results of the Diabetes
Control and Complications Trial
(DCCT), CSII should be considered
a treatment option because it offers
increased lifestyle flexibility and en-
hanced self-management that im-
proves blood glucose control. CSII is
appropriate for individuals with dia-
betes who (1) require or desire im-
proved blood glucose control, espe-
cially during pregnancy, and/ or (2)
require the flexibility that CSII
offers.

Although there is no firm
evidence linking specific patient char-
acteristics/capabilities to successful in-
sulin pump use, the following should
be considered when patients select
pump treatment: (1) motivation to
achieve normoglycemia using self-
management skills, (2) evidence that
the individual has accepted the self-
care responsibilities associated with
diabetesanddoesnothaveunrealistic
expectations of CSII therapy, (3)
technical ability to accurately per-
form blood glucose monitoring and
operate the insulin pump, (4) intellec-
tual ability to learn and retain infor-
mation, (5) effective coping patterns,
(6) availability of support systems,
and (7) financial resources to cover
thecostofCSII therapy.

EDUCATION

CSII can be initiated in both inpa-
tient and outpatient settings if ade-
quate education and support are
provided. In these settings insulin
dose adjustments can be made and
aspects of technical management of
the pump can be demonstrated.
Management guidance and support
from the treatment team must be
ongoing. A healthcare professional
who is knowledgeable about pump
treatment should be available 24
hours a day to assist the individual in
integrating new concepts and man-
agement routines into his/her life-
style. The following components of
insulin pump education should be
included:

1. Monitoringofbloodglucose
Bloodglucoselevelsformthebasis
uponwhichtoadjust insulin, food,
andexercise,andevaluatetheeffect
ofactionstaken.Thefrequencyof
bloodglucosetestingshouldbeindi-
vidualized,butallpatientsshould
monitorat least4timesaday(be-
foreeachmealandatbedtime).
Bloodglucosemonitoringismost
effectivewhenpatientsarein-
structedregardingwhattheirglu-
cosegoalsare;howtorelateblood
glucoselevelstoevents, food,and
exercise;andhowtorespondap-
propriatelytoachievethoseglucose
levels.Thiseducationalprocess
shouldbeginbeforeinitiatingpump
therapytraining.
2. DietTheuseofaninsulinpump
providesmanyoptionsforfood
choices.Thevariousmeal-planning
approachesformedicalnutrition
therapymightinclude,butarenot
limitedto,carbohydratecounting,
foodexchangesystem,calorie
and/orfatcounting,andtotalavail-
ableglucose.Emphasisshouldbe
placedonhealthierfoodchoicesand
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consistencywithgramsofcarbohy-
drateinmealsandsnacks.Achieve-
mentofeuglycemiacanprecipitate
weightgainandincreasetheinci-
denceofhypoglycemia.Adjustment
inthecaloriccontentofthemeal
planishelpfulformaintainingarea-
sonablebodyweight.Athorough
nutritionassessmentandongoing
diabetesnutritioneducationarean
essentialcomponentofeducation
forpatientsusingpumptherapy.
3. ExerciseExercise isanimpor-
tantcomponentof insulinpump
therapy.Thepatientshouldbefa-
miliarwithhowtoadjustfood
and/orinsulininanticipationofex-
erciseorphysicalactivity.Thepa-
tientshouldalsoknowwhenitmay
beharmfultoexercise,suchasdur-
ingketosisorif insulinflowhasbeen
interrupted(eg,cloggedtubingor
needleout)andhyperglycemia
occurs.
4. Technicalaspectsof insulininfu-
sionpumptherapyPatientsmust
becomecompetentatperforming
operatingproceduresforwhichever
insulininfusiondeviceisused.Pa-
tientsshouldalsoinvestigateany
highglucoselevelsbecauseketosis
canoccurquickly.
5. Sick-daymanagementGeneral
principlesofsick-daymanagement
applytothoseusinganinsulin
pump,includinginstructionstotest
forketonesduringillnessandwhen-
everbloodglucoseconcentrations
areelevatedabove240mg/dL.In-
structionsshouldbegivenregarding
adjustingtheinsulininfusioninre-
sponsetochangingbloodglucose
levelsduringillness.

6. Managementofhypoglycemia
Hypoglycemiaisaconcernwithin-
sulinpumptherapybecause(a) in-
sulinis infusedcontinuouslyday
andnight, (b)hypoglycemiaun-
awareness isassociatedwithnear-
normalglycemia,(c) thereisanin-
creasedriskofhypoglycemiawith
intensivemanagement,and(d)
overinfusionofinsulincanoccur
duetopatientprogrammingerror.
Patientsandfamilymembersshould
bewelleducatedaboutthecauses,
symptoms,prevention,andtreat-
mentofhypoglycemia, including
theuseofglucagon.Frequentself-
monitoringofbloodglucosemay
helpavoidhypoglycemia.
7. Managementofhyperglycemia/
preventionofdiabeticketoacidosis
Becausetheinsulinpumpdelivers
smallamountsoffast-orrapid-act-
inginsulin,anyinterruptionofinsu-
lindeliverycanresult inelevated
bloodglucoselevelsandpossible
ketoacidosis.Thepatientmustbe
instructedthaturineketonesshould
becheckedifunexplainedhyper-
glycemiaoccurs. Ifketonesarepres-
ent, theinfusionsetandsiteshould
bechangedimmediately. Insulin
shouldbegivenbysyringeassoon
aspossibleevenbeforetheinfusion
set ischanged.
8. Infection Infectionattheinfu-
sionsite isapotentialcomplication
ofCSII.Thepatientshouldbe
taughttochangetheinfusionsiteev-
ery48to72hoursandtofollowrec-
ommendedskinpreparation.If the
patient isallergictotape,hypoaller-
genictapemayberequiredorother
skinprotectiveagentsmaybe
necessary.

9. Problem-solvinganddecision-
making Identifyingproblemsand
solutionsrequiresawell-trainedpa-
tientwhounderstandshis/herCSII
regimen.Frequentoutpatientvisits
andphonecontactsuponinitiation
ofpumptherapymaybenecessary,
andpatientsshouldbeinstructedas
towhentocall theirhealthcare
providers.
10. Specialprecautionsandconsid-
erations Instructionsregardingdis-
positionofthepumpduring
activitiessuchasshowering,sexual
intercourse,strenuousexercise,and
sleepingshouldbeincludedinthe
educationalprocess.Patientsshould
alsobeinstructedabouthowtore-
turntoconventionaltherapyshould
thisbecomenecessary.

SUMMARY

Successful implementation of CSII
requires a motivated patient with a
range of technical skills and self-
management capabilities. Patients
develop this expertise through an
ongoing program of education and
the support that a healthcare team
knowledgeable in insulin pump
therapy can provide.
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