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How the Pump WorksHow the Pump Works
•• The insulin pump delivers insulin The insulin pump delivers insulin 

very similar to the way the normal very similar to the way the normal 

pancreas doespancreas does

−−A small amount of insulinA small amount of insulin−−A small amount of insulin A small amount of insulin 

throughout the day and a delivery throughout the day and a delivery 

of insulin “on demand” when you of insulin “on demand” when you 

eat or other times you need extra eat or other times you need extra 

insulininsulin

How the Pump WorksHow the Pump Works
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How the Pump WorksHow the Pump Works
•• Basal rateBasal rate

−−A continuous flow of insulin given A continuous flow of insulin given 

throughout the daythroughout the day

−−This rate can be programmed to This rate can be programmed to p gp g

increase or decrease according to increase or decrease according to 

your individual needsyour individual needs

−−A properly set basal rate will keep A properly set basal rate will keep 

your blood glucose (BG) within your blood glucose (BG) within 

target range with no food or exercisetarget range with no food or exercise
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How the Pump WorksHow the Pump Works

•• BolusBolus

−−A delivery of insulin you give each A delivery of insulin you give each 

time you eat or other times you time you eat or other times you 

need extra insulinneed extra insulin

How Does Pump Therapy Work?How Does Pump Therapy Work? Since 1970sSince 1970s

Indications for Indications for 
Insulin Pump TherapyInsulin Pump Therapy

•• Failure of intensive therapy with Failure of intensive therapy with 

multiple injections to safely achieve multiple injections to safely achieve 

glycemicglycemic goalgoal

•• Need for flexibility for school/activityNeed for flexibility for school/activity

•• Low insulin dosesLow insulin doses

•• Need for precise insulin deliveryNeed for precise insulin delivery

−−Hypoglycemia unawarenessHypoglycemia unawareness

Indications for Indications for 
Insulin Pump TherapyInsulin Pump Therapy

−−Minimize longMinimize long--term complicationsterm complications

−−Additional illnesses Additional illnesses 

((GastroparesisGastroparesis CFRD)CFRD)((GastroparesisGastroparesis, CFRD), CFRD)

•• IMPROVE quality of lifeIMPROVE quality of life
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Insulin Pumps at SchoolInsulin Pumps at School

•• Helping kids be kidsHelping kids be kids

•• School questionsSchool questions

Student Pump SkillsStudent Pump Skills
•• Count carbohydratesCount carbohydrates

•• Bolus for carbohydrates consumedBolus for carbohydrates consumed

•• Correction Bolus Correction Bolus 

•• Set temporary Basal RateSet temporary Basal Rate

•• Disconnect/reconnect with Infusion Disconnect/reconnect with Infusion 

SetSet

•• Fill Reservoir Prime TubingFill Reservoir Prime Tubing

Student Pump SkillsStudent Pump Skills
•• Insert new Infusion SetInsert new Infusion Set

•• Give injection with syringe Give injection with syringe 

−− If neededIf needed

•• Troubleshoot pump alarmsTroubleshoot pump alarms

Hyperglycemia CausesHyperglycemia Causes

•• Bolus omitted or insufficientBolus omitted or insufficient

•• CannulaCannula kinked kinked 

•• Pump malfunction /or/ emptyPump malfunction /or/ empty

−−Battery or reservoirBattery or reservoir

•• Leak of insulin at infusion siteLeak of insulin at infusion site

•• SITE old/ INSULIN denatured          SITE old/ INSULIN denatured          

(72 /48 hours)(72 /48 hours)

Hyperglycemia SignsHyperglycemia Signs

•• Extreme thirstExtreme thirst

•• Frequent urination / urine Frequent urination / urine KetonesKetones

•• HungerHunger

N / itiN / iti•• Nausea / vomitingNausea / vomiting

•• HyperactiveHyperactive

•• HeadacheHeadache

•• Stomach acheStomach ache

•• Hyperglycemia (240 mg/dl)Hyperglycemia (240 mg/dl)

Hyperglycemia, Hyperglycemia, DO THISDO THIS
Symptoms or Feeling SickSymptoms or Feeling Sick



BG (240) BG (240) urine urine KetonesKetones



Give Correction (pump Give Correction (pump vsvs syringe)syringe)

Urine Urine KetonesKetones

NegativeNegative // // SmallSmall--TraceTrace // // ModerateModerate--LargeLarge
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Hypoglycemia CAUSESHypoglycemia CAUSES

•• Excessive Basal ratesExcessive Basal rates

•• Insulin: carbohydrate ratio Insulin: carbohydrate ratio 

miscalculatedmiscalculated

•• Intense activity levelIntense activity level

Hypoglycemia SignsHypoglycemia Signs
•• ShakyShaky

•• SweatingSweating

•• PalePale

Di i / h d h / f iDi i / h d h / f i•• Dizziness / headache / confusion Dizziness / headache / confusion 

•• Inability to concentrate / daydreamingInability to concentrate / daydreaming

•• Angry / fighting / cryingAngry / fighting / crying

•• Unwilling or inability to swallowUnwilling or inability to swallow

•• Unconscious / seizureUnconscious / seizure

Hypoglycemia, Hypoglycemia, DO THISDO THIS

•• Check blood glucoseCheck blood glucose

•• Follow rule of 15 Follow rule of 15 

•• Suspend or stop pumpSuspend or stop pumpSuspend or stop pumpSuspend or stop pump

•• Give GLUCAGONGive GLUCAGON

−−Seizure or loss of consciousnessSeizure or loss of consciousness

•• Call 911, parent, physician                          Call 911, parent, physician                          

Hypoglycemia, Hypoglycemia, DO THISDO THIS
•• If BG If BG LOWLOW before mealbefore meal

−−Treat with 15Treat with 15--20 grams of carbohydrate20 grams of carbohydrate

−−Do not bolus for Do not bolus for carbscarbs to treat lowto treat low

OROR

E tE t l BG d ll BG d l b’b’•• Enter preEnter pre--meal BG and meal meal BG and meal carb’scarb’s

•• Pump will calculate a Pump will calculate a SUBTRACTION / SUBTRACTION / 
NEGATIVE CORRECTION BOLUS NEGATIVE CORRECTION BOLUS 

•• Start MealStart Meal

••Give BOLUS AFTER MEAL, within          Give BOLUS AFTER MEAL, within          
30 minutes of starting to eat30 minutes of starting to eat

Hypoglycemia, Hypoglycemia, DO THISDO THIS

•• If BG If BG MODERATELYMODERATELY low    low    

•• Symptoms are: Symptoms are: 

1.1. Changes in awareness, alertness, Changes in awareness, alertness, 

orientationorientationorientationorientation

2.2. CombativeCombative

3.3. Needs helpNeeds help

4.4. Difficulty swallowingDifficulty swallowing

Hypoglycemia, Hypoglycemia, DO THISDO THIS

•• If BG If BG MODERATELYMODERATELY low    low    

•• Treat:Treat:

−− Suspend or Stop PumpSuspend or Stop Pump

−− Giving glucose gelGiving glucose gel

−− Recheck blood sugar in 15 minutesRecheck blood sugar in 15 minutes

−− Restart the pump when blood Restart the pump when blood 

glucose is above 90 mg/dlglucose is above 90 mg/dl



7/8/2010

5

Hypoglycemia, Hypoglycemia, DO THISDO THIS

•• If  BG If  BG SEVERELY LOW SEVERELY LOW 

•• Symptoms are: Symptoms are: 

1.1. UnconsciousnessUnconsciousness

2.2. SeizureSeizure

Hypoglycemia, Hypoglycemia, DO THISDO THIS
•• Treat:Treat:

−−Suspend or Stop PumpSuspend or Stop Pump

−−Give glucagon into upper outer Give glucagon into upper outer 
thigh, turn child/teen on side.thigh, turn child/teen on side.

C ll 911/ P tC ll 911/ P t−−Call 911/ ParentCall 911/ Parent

−−Then call (205) 939Then call (205) 939--9100 and ask for  9100 and ask for  
the Diabetes Doctor Onthe Diabetes Doctor On--CallCall

−−Feed the Child a full meal when Feed the Child a full meal when 
awake and alert & able to drink awake and alert & able to drink 
water without problemswater without problems

Pump Challenges in TeensPump Challenges in Teens
•• RiskRisk--taking behaviorstaking behaviors

•• Pushing the limits of therapy Pushing the limits of therapy 

−−Teens often miss boluses, run out Teens often miss boluses, run out 
of insulin ignore warning alarmsof insulin ignore warning alarmsof insulin, ignore warning alarms, of insulin, ignore warning alarms, 
omit catheter changesomit catheter changes

•• Parents must remain involved Parents must remain involved 
throughout childhood and throughout childhood and 
adolescence regardless of the adolescence regardless of the 
intelligence of the child / teenintelligence of the child / teen

Bolus CalculationsBolus Calculations
(Smart Pumps)(Smart Pumps)

•• Bolus calculations allow a Bolus calculations allow a 

personalized dose usingpersonalized dose using

−− Insulin: carbohydrate ratioInsulin: carbohydrate ratioInsulin: carbohydrate ratioInsulin: carbohydrate ratio

−−Correction factor/sensitivity/ Correction factor/sensitivity/ 

insulin sensitivity factor/negative insulin sensitivity factor/negative 

correctioncorrection

−−Target blood glucoseTarget blood glucose

Bolus CalculationsBolus Calculations
(Smart Pumps)(Smart Pumps)

−−Remaining insulin on board/active Remaining insulin on board/active 

insulin/ bolus on board/unused insulin/ bolus on board/unused 

insulininsulin

Carbohydrate Bolus Carbohydrate Bolus 
Change Time or TypeChange Time or Type

•• Straight injection Straight injection 

−−Like syringeLike syringe

•• “Square wave” or extended bolus“Square wave” or extended bolus

−−Buffet eating or high fat mealBuffet eating or high fat meal

−−GastroparesisGastroparesis
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Carbohydrate Bolus Carbohydrate Bolus 
Change Time or TypeChange Time or Type

•• Combination bolusCombination bolus

−−Part now, part extendedPart now, part extended

Pi M iPi M i•• Pizza, MexicanPizza, Mexican

Pump BolusPump Bolus

Pump BolusPump Bolus Pump BolusPump Bolus

Correction/Negative BolusCorrection/Negative Bolus
•• Even if blood glucose is above or Even if blood glucose is above or 

below targetbelow target

If l l ti iIf l l ti i

Insulin Sensitivity Insulin Sensitivity 
FactorFactor

(BG (BG –– target)target)
: Correction Bolus: Correction Bolus

•• If calculation is...If calculation is...

•• (+) Positive, that amount is added to a (+) Positive, that amount is added to a 
prepre--meal bolusmeal bolus

•• ((--) Negative, blood glucose low, that ) Negative, blood glucose low, that 
amount is subtracted from a preamount is subtracted from a pre--meal meal 
bolusbolus

Target and BG RangesTarget and BG Ranges

•• 00--6 years6 years

−−100100--180180

•• 66--12 years12 years

−−9090--180180

•• 12+ years12+ years

−−9090--130130
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Insulin on Board FeatureInsulin on Board Feature

•• It takes some time to use you entire It takes some time to use you entire 

bolus even with rapidbolus even with rapid--acting insulinacting insulin

•• When this feature is activated and When this feature is activated and 

you give a bolus, your pump will tell you give a bolus, your pump will tell 

you how much Insulin on Board is you how much Insulin on Board is 

currently remaining and will calculate currently remaining and will calculate 

a decreased bolus dose as an option a decreased bolus dose as an option 

Insulin on Board FeatureInsulin on Board Feature

•• This insulin pump feature prevents This insulin pump feature prevents 

delivering too much insulin when delivering too much insulin when 

correcting a high Blood Glucosecorrecting a high Blood Glucose

CC−−CarbCarb BolusBolus 2.25 units2.25 units

−−BG BolusBG Bolus +2.7 units+2.7 units

−− IOBIOB --1.0 units1.0 units

•• Recommended Bolus = 3.95 unitsRecommended Bolus = 3.95 units

Temporary Basal RatesTemporary Basal Rates

•• The basal insulin can be immediately The basal insulin can be immediately 

adjusted with a temporary basal rateadjusted with a temporary basal rate

−−% and duration% and duration

•• Examples when this is helpful Examples when this is helpful 

includeinclude

−−Long bus trip, more insulin is Long bus trip, more insulin is 

needed due to inactivityneeded due to inactivity

Temporary Basal RatesTemporary Basal Rates

−− Illness or stress, more insulin Illness or stress, more insulin 

needed due to insulin resistanceneeded due to insulin resistance

−−KetonesKetones present, more insulin is present, more insulin is 

neededneededneededneeded

−−Exercise or sports activities, less Exercise or sports activities, less 

insulin is neededinsulin is needed

OROR

−−DISCONNECTDISCONNECT

“Untethered Pumping”“Untethered Pumping”
•• Prolonged disconnectsProlonged disconnects

−−Athletic activityAthletic activity

•• Replace % Basal with Replace % Basal with LantusLantus and and 
give injections as indicated with  give injections as indicated with  g jg j
NovologNovolog

•• Caution: monitor closelyCaution: monitor closely

−−Ketosis proneKetosis prone

−−“Rollercoaster” blood glucose “Rollercoaster” blood glucose 
despite dose adjustmentsdespite dose adjustments

•• ACCUACCU--CHEK Spirit CHEK Spirit 

Pumps Currently AvailablePumps Currently Available
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•• Animas : OneAnimas : One--Touch PingTouch Ping

Pumps Currently AvailablePumps Currently Available

•• DeltecDeltec CozmoCozmo

Pumps Currently AvailablePumps Currently Available

•• Medtronic Mini Med: ParadigmMedtronic Mini Med: Paradigm

Pumps Currently AvailablePumps Currently Available

•• OmnipodOmnipod

Pumps Currently AvailablePumps Currently Available

Needle Size/Needle Size/CannulaCannula SizeSize Troubleshooting SAFETYTroubleshooting SAFETY

•• Change it outChange it out
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Continuing Glucose Continuing Glucose 
Monitoring System (CGMS)Monitoring System (CGMS)

•• Measures glucose Measures glucose via a glucose via a glucose 

oxidaseoxidase based electrochemical based electrochemical 

sensorsensorsensorsensor

Continuing Glucose Continuing Glucose 
Monitoring System (CGMS)Monitoring System (CGMS)

Changing Perspective: Today Changing Perspective: Today 
•• Real time continuous glucose Real time continuous glucose 

monitoring systemsmonitoring systems

DexcomDexcom

Changing Perspective: Today Changing Perspective: Today 
•• Real time continuous glucose Real time continuous glucose 

monitoring systemsmonitoring systems

MedtronicMedtronic

Changing Perspective: Today Changing Perspective: Today 
•• Real time continuous glucose Real time continuous glucose 

monitoring systemsmonitoring systems

AbbottAbbott

Changing Perspective: Today Changing Perspective: Today 
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Contact UsContact Us

Office: (205) 939Office: (205) 939--95469546

Fax: (205) 212Fax: (205) 212--70057005

Suzanne Suzanne CantleyCantley, MSN, CRNP, CPT, CDE, MSN, CRNP, CPT, CDE

Jill Lambert, BSN, RN, CPTJill Lambert, BSN, RN, CPT

Lin Lewis, MSN, RN, CPT, CDELin Lewis, MSN, RN, CPT, CDE

V. V. JoyeJoye Taylor, MS, RD, CPT, CDETaylor, MS, RD, CPT, CDE
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