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Learning Objectives

Review the key functions and benefits
associated with smart pump technology

Explain the steps necessary in setting up
smart pumps

Identify the essential resources for
implementing and supporting smart pumps

Describe experiences of various institutions
with smart pump systems.
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Let’sTalk aboutYOU!

Do you work at an institution that uses smart

pumps?
A. Yes
B. No
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Let’sTalk aboutYOU!

Have you ever touched a smart pump,

programmed one or given a training
demonstration?

A. Yes
B. No
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Let’sTalk about YOU!

Have you ever received a question about how

to troubleshoot a smart pump?

A. Yes
B. No

Hlinois Council of Health-System Pharmacists 2014 Annual Mee




Let’s Talk about YOU!

Do drug shortages have an affect on smart
pump technology at your institution?

A. Yes
B. No

Since infusion pumps are primarily a
nursing function. Pharmacy has minimal
impact on smart pump implementation,
use and support.

A. True
B. False
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A benefit of a smart pump is that the
nurse can simply point and click to start
an infusion.

A. True
B. False
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Can you use the term DERS properly
in a sentence?

A. Yes
B. No
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What percent of US institutions use
smart pumps?

A. 25%
B. 50%
C. 63%
D. 75%
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Four Issues

1. Pump used in bariatric unit, returned to biomed for
servicing then re-issued to pediatric unit.

2. Nurse receives an order to run Heparin at 12
units/kg/hour and makes a mistake in the conversion
of pounds to kg,

3. Nurse receives an order for Dobutamine 4.3
mcg/kg/min but programs 43 mcg/kg/min into
pump by mistake.

4. Nurse infuses potassium chloride rider but selects
meropenem from the smart pump library. ‘Because
they run at the same rate’.

stem Pharmac

DERS

DERS is what makes a pump smart
Dose Error Reduction System
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DERS Controls and Parameters

Care Area Examples
e critical care

—emergency department
—ICU
* medsurg

. neonates/ newborns

 oncology
e pediatrics
* telemetry
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DERS Controls and Parameters

Care Area Configuration
Patient Weight Limits
Lower and Upper Hard Limits

Lower and Upper Soft Limits

Keypad lock
Downstream Occlusion Pressure Settings
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DERS Controls and Parameters

Medication and IV Fluid Configuration
* antibiotics

® vasopressors

e insulin

* heparin

* tpn

* specialty medications
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DERS Controls and Parameters

Drug Names
¢ Customization

¢ Tall Man Lettering

Delivery Bag
¢ Primary/Secondary/Both

 Call Back Options
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DERS Controls and Parameters

Drug Amount

¢ g/mcg/mg/units/
Diluent Volume (mls)
Concentration
Dose Mode

¢ mcg/kg/min

* ml/hour

¢ ml/kg/min
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DERS Controls and Parameters

Soft Stops
¢ Lower Rate
e Upper Rate
Starting Rates
Hard Stops
* Lower Rate
¢ Upper Rate
Volume to be Infused (VTBI)
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DERS Controls and Parameters

Clinical advisories

Bolus controls

Loading dose controls
Variable concentrations
Weight based medications
Multistep option
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Smart Pumps Have Limits

Basic (bypass) Mode
¢ mls/hour
Technical Limitations
* Maximum and minimum rates
* mls / hour
¢ mls / minute
Naming conventions
¢ Tall Man allowed
* Maximum number of characters
The Human Limits
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Video Demonstration

Smart Pump Training Video®@
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Smart Pump Implementation

Pump
selection Research Test Go Live

Plan Build Train
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Smart Pump Implementation
Selection

Pump selection
Know your ultimate goals
* BCMA Integration
* EMR Integration
* Wireless considerations

ncil of Health-System Pharm 14 Annual Mecting

9/5/2014

Smart Pump Implementation
Plan

Identify facility resources and responsibilities
* Pharmacy
— Build initial Master Drug Library
— Manage Master Drug Library
* Nursing
— Managers to support training
— Resource clinicians for the build and testing
— Educators for training
¢ Information technology
—Server and wireless support
¢ Biomedical Support
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Smart Pump Implementation
Research

Pharmacy

— formulary and dilution information

— unique protocols and dosing regimens
Nursing

— care area configuration

— alarm settings

— weight range

— detail current practice
Biomed/Information Technology

— wireless survey
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Smart Pump Implementation
Build

Compile the information
— Work with your pump format in mind
— Vendor provides starting library
Pharmacy and nursing

— Initial review of compiled data for errors and
omissions

Program data into pump Master Drug Library
Upload the data to the pumps
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Smart Pump Implementation
Test, Train and Go Live

QA entered data

— printed reports
Training

— Train on programmed pumps

— Benefit for MDL validation
Place pumps into production (go live)
Corrections

— Anticipate corrections for up to two weeks after

implementation
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Report Options

Master Drug Library Data

Continuous Quality Improvement (CQl)
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Care Area: Cardiology

MDL Reports

‘mlidation: Drugs/Fluids Report
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MDL Reports

Clinical Validation: Drugsf’F'luids Report

MUL Version.

I ihrary Mame-
Credlion Dale.
Last Saved Date:
Ceplayed Date:
Wersion

Library Format:
Total Care Areas:
Total Drugs:
Total Advsaries:

Kaypad | ack Code-

gZ4

0312772012
07092014 05
07092014 05
"2

12

13 (max of 32}
2335 (max of 1600)
63 (max of 200}
479

stem Pharmacists 2014 Annual Mec ting

RTINS

PMICDARes LOAD 1
ALIOD Ao MulliBlay
AMIOD vae: MulliBicp

e —

e 178 g

W

DOBUTamine: 2mg/mi 530 mg

DO Tamine tm/ml 258 mg

MDL Reports

Care Area: Cardiology
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MDL Reports
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Sample Reports
¢ DERS compliance
* Soft Limit Exceeded
¢ Device or MDL Hard Limit Attempted
¢ Pump Utilization

Annual M

Continuous Quality Improvement Reports

DERS Summary
towlgofl | %ol 1owl
#ot Infusion Infusion
Care | Infuslon | percCare Starts par
Modc Datc Range Arca starts Arca Carc Arca
Rasic Mode | 07/01/2014 -n7/31/ 2014 a o 7 N.00%.
DERS Modc | 07/01/2014 07/31/2014] A 7 7 100.00%
Rasic Mode | 07/o1/72014-07/31/7200a] R ¥ i 3.70%
DERS Mude 0?‘01{2014 07/31/2013 B 30 31 96.80%
Basic Mude | 07/01/2014 -07/31/2014] © E 364 0.80%
DLRS Mude | 07/01/2014-07/31/2014| ¢ 361 354 99.20%
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DERS Detail

|| Basic Mode| 7/1/2014 | 16:85 | 931658 | 15199 X | BASIC 0.1

Fuent Devien | Dovice | CarollBng(Modifier)
Name Date |Time |Serial#| ID Concentration | Programmed § Description

10.0mLhr §Pump AUN

Location
AP 00-24-57-85-04-b8

Basic Mode| 7/1/2004 | 17200 935751 | 15151 | %l BASICo.omiml | 7R0mifhe JPump RUN

fmi | 150.0mi/nr fPump RUN

| Basic Moda 7/1j2004 | 1E:51 ) 931782 | 14592 X | BASIC 0.0ml/

AP 00-29-37-85-00-08

AP: 00-24-57.85.00.58

Basic Moda| 7/3/2014 | 0:09 | 538538 | 15160 X [ BASIC 0.0mlfml | 150.0 mil/tw JPump RUN

AP- 0024 9785 04 b8

Basic Mode| 232004 | 1408 | 938510 | 15001

BaSIC 00 mifml | 125.0 mUke Qreump BUN

| A 0289 7-8Y-Ub-54

BasicMode|7/3/2004| 756 | 734914 | 148628 | [ BASICO.0mlmI | 750mUhe JPump RUN

AP, 00-24-97-85-04-D8

Soft Limit Exceeded Summary

4 of Total
#ot Soft | Total & ot Softlimit
Care Limlis Softlimit | Exceeded per
Evenl Name Dale Range | Auea | E Jed |E Jed | Carefrea
pouble Conlinmativn |07/01-07/31] A 3 3 100.00%
pullBack 07/0L-07/31| A o 3 0.00%
Dauble Confirmation |07/01L07/31) 0 2 2 100.00%
Pl Nade 07/ -07fw| n 0 2 .00
Diouble Contirmation | 07/01 -07/31] C 28 29 96604
PullBack 07/oL 07/31] C 1 25 2.40%

Soft Limit Exceeded Details

Confimation | 7/% | 111 | sz

1071 | A [ Propotol amg/mL | magfig/mi

Device | Lane Dose
Time |Serial#| 0| Area
TV MANTaRsnen 0.0
Joe| ey | vees | A el e o
el Yanepee
costrnston | 1/ | v |urmes | 1amn | a ~
Deubls

Dose - 2meg/

igfmin

Cvent Device | Care
Mame | Date | vime|senialn] w | veal]l medication

Programmed | esiriplion

IV MAINTEnanes
Dull Back | 6/4/3008| 2336 s37310| 15218 | 0.0 mifmi

(10— 25} el
550.0 mi/hr | Azte - 350 mUfhr

[ |

o 00-34. 57.55.08-58
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Hard Limit Attempts Summary

Care #nfthis | Total |% of Tntal
Event Name Date Range| /rea event |Evenis | Evenis
Hard | Imit Attempied | 771 to 7/31 A 1 145 0.70%
Hard Limit Attzmpted | 7/1t0 7/31 B 1 149 0.70%
Hard Limit Attempted | 7/1 10 /f31 C 11 149 1.40%
Hard limut Artempted | 71 ta /301 }] a3 144 PLE T
Hard Ll Alleinpled | /1w 732 E p L] y}ﬂ b /U
Hard | Imit Attempted | 7/1 ta 7/31 F a1 M | s
Hard Limit Attempted | 7/1t0 7/31 G 2 143 2.00%
Hard Limit Attempted | 7/1t0 7/31 H 3 1435 6.00%
Hard Limit Attempted | //1to 7/31 1 a a9 2.U%
Hard Limil Allempled | 701 W 7/31 1 26 119 17.40%
Total 113 1413 100.00%
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Hard Limit Attempts Detail

Serial (Device | Care:
Date [Time| o | Aa

s | w1 |rema) 1som | x

76 | 759 |337263( 15139 | X«

Unitsfhe
(Hard limit seraeded -2 (05)

o 399 By Ralm 000 AR Sbebifima

jar-28 bk.ca
612043

AP-00-32.07-

Bh0s-68 |

AT |roena)snesey) asaua | ¥ IV Fluic] BOLUS 0.0 mlfmil 1000.0 mifbr {mLfhe a0-68-94
arS [T Snreen
NGRS pirsphring Smg 0,632 {002 - 1) meggf AP Si-Ef e
77 | 20:50) GG IL508R| X Lul7lul8 '-C"‘ﬁi'" imin Dose - 10, 60-63.58
shard limit exo
- ) mithe: i S5-blaa-
9 |21:00)529313| 151000 X EMagrestum Solf Rider 0.0 p/mi|  230.0 mubr  [mifhr 0034
Hard it exceeded - (0.5
- 200) mifhr; Rate - 150 o: 53-bf-2a
39 |azousasaia) smoll x Wvagnesium sult Ridero.oa gime]  250.0 mhr [muhe 06358
——

The Basic mode is the easiest and safest

mode to use in a smart pump.

A. True
B. False
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Which of the following is NOT a DERS (Dose
Error Reduction System) parameter?

. Soft stops
Hard stops

. Infusion mode

o Q= »

. Document patient
fluid intake

linois Council of Health-Svstem Pharmacists 2014 Annual Mecting
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Smart pumps document the diluent
(Saline/D5W etc.) used for antibiotic entries.

A. True
B. False

“ouncil of Health-System Pharmacists 2014 Annual Meeting

Which of the following is NOT an integral
resource for implementation of a smart pump

program?
A. Nurse clinician
B. Nurse manager
C. Nurse educator
D. Medical staff/physician
E. Pharmacist
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Panel Discussion Recap

challenges to wireless

other challenges on site or with pump

support and implementation team

team members who played bigger role than initially
anticipated

team roles after go-live

other systcm rcquircmcnts
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“Let’s Get Pumped”

CareFusion Alaris

Michelle Geurink, RPh
OSF Healthcare System
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Challenges

* Wireless
— Review of wireless at all facilities
— IP addresses ongoing
* Home Care
— Library and Training of patient/ caregiver
¢ Library Capacity (upgrade added space--syringes)
— Limit Redundancy
— Profiles (5)
« Components
— Drug and Fluid Libraries
— Therapies
~ Clinical Advisorics
— Instrument Configuration Settings
— Channel Label Library
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Components of the Pump

PC (“brain”)
Modules

—_ Pump*

— PCA*

— Syringe*

— Auto-ID

— EtCO2
Anesthesia Mode
Therapies
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Implementation

Guiding Principles

¢ Standardization of pump processes
¢ Standardization to obtain efficiency and safety

¢ Different drugs can vary in programming (critical care
vs. general, central vs. peripheral)

¢ Support medication administration (alert fatigue,
reasonable limits)

* Not to enforce prescribing practices
* Bolus doses programmed from infusion bag

¢ Use of pump labels (e.g. investigational)
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Library Build Process

Sample Library (OSF-atized—standard
concentrations, formulary medications, units from
EMR ordering)

Profile SME Review/ Validation Groups

— Homework

— Line by line review

— Anesthesia

Hands on Session

Pump Settings
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Parallel Activities

¢ Education Development

* Wireless Network Assessment

* Clinical Engineering—pump usage, etc.
* Policy/Procedure Development

* Disposables (crosswalk)

* Logistics planning (pump conversion and

disposables)
* Software/Hardware/CQI Planning

Council of Health-Svstem Pharmacist 114 Annual Mee
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Questions?

* michelle.l.geurink(@osthealthcare.org
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After Go Live

* CQI
— Rounds
— Standardized reports
* Library Updates
— Monthly
— SBAR requests to change

* Through standard governance channels/advisory councils
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Lets Get Pumped!

Experiences of Kish Health System with
Hospira pump
Kristi Stice, PharmD BCPS
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Plum A+ and Lifecare PCA
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Hospira Smart Pump Specs

Plum A+ Lifecare PCA

* Up to 18 care areas * Up to 18 care areas
— Standard dose
- High dose

— Hospice dose

¢ Up to 150 meds/area
* Loading doses
* Multistep delivery

+ Closed system for * Up to 25 meds/area

hazardous medications

* Special infusion cartridge

Mlinois Council of | Ica]th—&_\'!tcm Pharmacists 2014 Annual Meeting

* Utilizes PCA syringe vials

Recognizes drug bar code

Implementation Resources

® Team members
— Pharmacist: populated libraries and limits
— Nursing clinical leads: Reviewed limits and library
organization
— Biomed/Manufacturer: pump setup & initial library push
—1IT
¢ Who played a bigger role than initially anticipated
— PHARMACY!
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Action Steps
Step Nursing | Pharmacy | IT | BioMed
Identify Nursing Super Users X
Identify/Confirm Dates for Core Group X X
Review and Nursing Review
Define Clinical Care Areas X X
Define CCA and Master Infuser Setting X X
Preferences
Identify Medication Formulations to be X X
Included in each CCA
Begin planning for periodic library X X X X
updates
Begin planning for infuser data uploads X X X X
Identify Team Members to Lead Data X X X
Evaluation Activities




SUPPOI’t Resources

* Pharmacy

— Drug library edits

— Drug library pushes
* Clinical Leads

— Solicit library changes

— Help locate pumps/communicate changes to staff
* Medication Safety Team — approves changes

* Biomed — push library when pumps serviced

14 Annual Mec
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Tips & Tricks

¢ Get wireless connections mapped

— Easier location of pumps
¢ Make loading doses and infusions separate entries
* Require use for ALL infusions, not just high risk
* Have list library contents available

— Pump view

— Alphabetical view

® Share references guardrails are based on

Hlinois Council of Healt!

Tips & Tricks

* Teach nursing which serial number is important
— Safety reporting
* Have a method in place to request library changes

— Med safety team reviews changes

¢ Coordinate library updates with Biomed’s schedule

- Yearly preventative maintenance

* Audit, audit, audit

Edit & Override Variance Detail

¢ Edit - Potential ADE’s avoided

Udicwmn Cor caprae Ner Outs Tres Limit Liemit Vioiated Tt Ooee sl Do
Degacen 300 mpShml 00201 124744 Hragimin TUPPER HAFD x7 2
Dugeacen 2000 mph il L0 bbT Hmginn TUPPER HARD: L] 2
Il prpule) et RAZOM 122842 i untshr TUPPERHAFD 2082 L]
“.lmmnﬂi moHEl  WSOH BN 1M albe TUPPERHARD -] L]

® Override — Potential white noise

ABEILANGAL DALY AT Ib0E Resihtiied Lot L it IE LGl e
Ampiriin 101 prRnsSoml  WOA0NE IS 4518 Wl TUPFER BOFT 00 Bl
il 1 | prm80al  ST0020I408 1.6 Womlls [UPPERECT 20 20
[ LS 1% 05 mohe Jlowss 5o 135 T
DOPymiss 40 moTSi oL TOOE0NG R500 25meggmn [l H 2
Ly S0mj 250 mpsy a1 Smun TUPPER E0F "

Infusion Summary Report

* Library Utilization & Response to Alerts — high level
— Med Safety Committee Review- overall and by care area

Total Frograms Aleris

%

¥ L
- w13

Other Reports

¢ Infusion status — real-time monitor of library use
* Event/Alarm Log — audit for safety events

* PCA History — usage data for individual pumps
* Asset Tracker/ Utilization - Biomed
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Biomed’s Perspective

Stable hardware package

Rated as good to very good due to stability
Heavy, can be noisy at high rates

Seems to alarm a lot for air in line

Cost of specialized infusion cartridge
Several battery errors, even if plugged in

Hospira is currently revising it’s pump offerings
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Questions
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