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Introduction

Description of the Program (continued)

Experience with the Program

Health-Care Facility

+ Lancaster General Health
+ Not-for-profit healthcare system
» 604-bed Lancaster General Hospital
+ 98-bed Lancaster General Women & Babies Hospital

* Recipients of state and national awards for clinical and
operational excellence

Background

+ 56% of medication errors are associated with intravenously (IV)
administered medications"*?
+ 61% lead to serious or life-threatening errors"*

* LGH has implemented medication error reduction strategies
» Barcoded medication administration (BCMA) in 2003
» Electronic medication administration record (eMAR) in 2003
» Intelligent infusion devices (IID) in 2006

+ Limitations
» BCMA, eMAR, and lID systems operate independently

» Pump programming, despite ‘intelligent’” software, is a
complex, manual process prone to errors

Purpose

* Improve medication safety through integration of 11D,
BCMA, and eMAR systems

* Decrease error potential in medication administration process

Goals

+ Successfully implement IV interoperability beyond
a pilot phase

+ Increase |ID drug library adherence (ensure dose limit checking)
* Reduce pump mis-programming (edits)
* Demonstrate a reduction in IV medication error rates

» Particularly with high risk medications, such as IV heparin

Description of the Program

Figure 1: IV Interoperability Functionality
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IV Interoperability (aka: autoprogramming) Overview

+ Integrates eMAR, BCMA, and IID into bar-code driven workflow
» Bi-directional integrated data flow

» Automatically populates pharmacist-validated, provider-
ordered infusion parameters on IID

» Allows infusion-specific data from IID to be electronically
charted in eMAR

Development and Implementation

+ Multidisciplinary team charged with project development
Phase 1: Preparation (November 2005 = July 2008)
» BCMA and 11D software design, evaluation, testing,
trouble-shooting, and validation
+ Software workflow development
* Channel-specific barcodes
* Drug library modification
* Pharmacist oversight
» Rapid cycle testing: one nurse [ one pharmacist / one
provider order
» Official pilot launched July 2008: cardiac-telemetry unit
» Systematic roll-out: software tutorial and one-to-one,
hands-on training
* Pilot expansion (total 84 telemetry patient beds)
+ September 2008: cardiothoracic step-down unit
* November 2008: neurology/surgical unit
» Time and Motion Study: manual pump programming
versus interoperability workflow
* Design
» 19 nurses randomly selected (varying experience
and tenure)
» 24 scenarios performed by each nurse
+ 12 IV interoperability scenarios [ 12
manual scenarios
+ 50% randomly assigned to initiate IV
interoperability arm
+ Results
» 24.8% reduction in nursing time for IV
interoperability (p < 0.0001)
» B8% reduction in number of programming steps
1M7tad)

Table 1: Workflow Comparison Pre / Post IV Interoperability

* Implementation complete on 18 nursing units
(392 licensed beds)

* Pharmacist directly impacts medication administration
at bedside
» 2 additional safety checks:
» Pharmacist infusion rate oversight
» Murse independent validation of auto-programmed rate
* Pre-V interoperability: telemetry and medical/surgical nursing
units accounted for 85% monthly reported IV heparin errors

» Post-IV interoperability: 0% reduction in reported
IV heparin errors

Table 2: Drug Library Compliance

Table 4: Edited Dose LimitViolations

Pre Post Full %

Clinical Cara Area p-valua

Implementation Implementation Reduction
June 2008 July 2009
Telemeatry 67/6,508 (1.0%) 477,036 (0.06%) ad <0.0001
Madical/Surgical | 8514773 (0.58%) 2/8635 (0.02%) a7 00001

Discussion

Clinical Care Area Baseline (%) hlpls:ll:;;llli“un %) % Increase p-value
June 2008 July 2008

Telemetry 8.7 T0.3 30.9 < 0.0001

MedicalSurgical eeh| a0.7 434 < 0.0001

Graph 1: Drug Library Compliance: Non-1V Interoperability
versus Post Full IV Interoperability Implementation
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Table 3: Intravenous (IV} Interoperability Success Rates
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+ Able to successfully deploy IV interoperability beyond a
pilot phase

IV interoperability advantages
» Guarantees correct medication is selected

» Ensures 1D dose limit checking each time IV medication
is administered

Capable of ID interoperability even when IV medication is
notincluded in drug library

Rate and volume verified by pharmacist and autom atically
populated on pump

Simplifies nursing workflow
Focuses on one IV administration task at a time
Further enhances pharmacy-nursing collaboration

Variation and inconsistency in everyday IV medication
administration does exist

» Cultural drifts were identified

Multi-disciplinary task force formed to champion evolution of
IV interoperability

Conclusion

IV interoperability has strengthened the health system’s
established medication safety foundation

Pioneering this technology brought recognition that safe IV

medication administration does not rest solely with the nurse

at the bedside

» Introduction of pharmacist oversight of 11D programming

+ Interoperability extends the pharmacy-nursing collaborative
partnership

Further deployment of this novel integration is planned as a
result of this positive experience
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Manual Program IV Intero perability

1. Scan patient 1. Select CCA

2. Szan medication and complets required fields 2.5can patient

3. Manually document in eMARECMA 3. Scan medication and complete required fields
4. Scan pump channel

Program pump: 6. Press start

4. Select Clinical Care Area iCCA ) 6. Select "Yee' to confirm

5. Salectline 7.Prss ‘0K todocumentineMARBCMA
6. Press druglist

7. Semllto find medication

8. Press standard program

8. Select dosing units

10. Enterconcantration (3 steps)
13. Enterweight

14. Enterdoss

16. Enter volume to be infussd
18. Press start

17. Select *es" © confim

Total steps =17 Total steps =7

Phase 4; Expansion
» May 2009: began expansion to all telemetry and medical/
surgical units

duno | ly auly | Juno [ Juy [ dne [ Juk [ e | iy [ Jum | iy
2000 | 2w 200 | 00 | two | Zow | moa | 7o | Mm@ | W | 2000
A T m | & &2 51 E] ] 03 ] 61 [ (3
] &0 e | ez @ 3 & (] H 72 ]
[T ST 731 18 ] £l 3 E] =N E]
E 7200 o S O 3 7 =
i e w3 | Mz | 4m | 4m 42 4 o o1 ] 8 ] ™
[ EE me | 7m0 | 6o | e 52 El ] [ 1% B2 i ]
H EE e | d4te | 416 | w4 4 E] o 87 " 35 B2 ]
1 T %0 | w0 | 3% | &0 36 ] ] 1] " [ 7 k3
i 52008 @2 | @6 | 38 6 47 10 ] a0 18 | Mg 65 3
3 600 M3 | o | 24 | e | 7o 18 ] 1] E] 176 81 i
L 2w ®a | m3 | 6w | w0 95 T a o1 % 68 68 o
] 67200 5 [ 0 5 ] o [ [] 1 7 ™
[ [ E E 3 [ D 3
o Tm 15 a7 3 03 3 ]
1 ST @ | BE | & | 1w | 3 ] % ] E B i) ]
o B0 ez | =5 | 3% | e 28 E] (] o3 = ) T 3
[] E20E 65 | =0 [ am [ = [ 20 ) ] o4 ] O i) El
Tolal BEOE | 0S| dmp | tem | wo | 1w | m o0 | toe | e [ s | 7eE
two nurzhg urils sharl sIal

5 e o cazworo por a1 Inkerapo mbliLy implamoniztion

1. Hatcher |, Sullivan M, Hutchinson J et al. An intravenous
medication safety system: preventing high-risk medication
errors at the point of care. J Nurs Adm. 2004; 34:437-9,

2. Ross LM, Wallace J, Paton JY. Medication errors in a pediatric
teaching hospital in the UK: five years operational experience.
Arch Dis Child. 2000; 83:492-7.

3. Vanderveen T. Averting highest-risk errors is first priority. Patient
Safety and Quality Healthcare May/June 2005. http://www.psgh.
com/mayjun05/averting.html (accessed 2009 Aug 3).




