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Actions to
Reduce
Occurrence of

Orders are written for The first dose may Medication ordered may Patient may 6 5 1 30 Assign clinical
new medications. be given prior to be avallable and easily recaive incorrect pharmacists to
ist review of inthe medication, patient care units so
the orders. di i hi I dose, or that all medication
adose via orders can be
incorrect reviewed as they
route. oceur.
Orders are written to Orders are writtento | All doses needed for a Patients may 10 5 5 250 Schedule pick-ups
discontinue a discontinue a 24-hour period are receive of discontinued
medication or change medication or delivered to the drawer. medications that medications,
the existing order. change the existing Drawer is not changed have been including
order. until next routine delivery. | discontinued or the refrigerated
incorrect dose of a medications, twice
24-hour supply of g:lcaﬂon that has per day.
Almat n ch
is delivered. - Use dispensing
machine screen to
Multi-dose vials may be verify all information
kept in the patient- regarding current
specific drawer. and discontinued
Medications are available medications prior to
in dispensing machine. each administration.
Orders are writtenfora | Nursing staff may Staff prepare the dose Patient may receive 3 5 4 60 Prepare all non-
non-standard dose ofa | prepare anincorrect | using medications from an incorrect dose. standard doses in
medication. dose when the dispensing machine the pharmacy and
manipulating the and manipulate them to dispense each asa
medication. get the dose ordered. patient-specific unit
dose.
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Cause of Error No. (%) Errors
Infusion-pump 24 (41)
Epidural-pump 3 (5)
patient-controlled analgesia-pump 3(5)
Totalparenteral nutrition-pump 2 (3)
Drug-concentration 7(12)
Oraldose 9 (15)
Other 11(19)
2 S S S

§ S dopamine, heparin, fat
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S S failure mode S
S misinterpreting the order, removingthe wrong medication or wrong
concentrationof the correct medication,using the wrong diluent or drug toprepare the iv.
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infusion, enteringthe wrong concentration or rateon the pump Tfailure
mode) S 3 S T S
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(programming infusion-pump)
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Rating Potential Effect Frequency Likelihood of Error
of Error on Patient of Error Reaching Patient
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10 Catastrophic Frequent Absolute
7-9 Major Occasional Probable
4-6 Moderate Uncommon Possible
1-3 Minor Remote Doubtful
4 S S v
Potential Error Risk profile number
Obtaining medication 133
Layout of automateddispensing system 149
(Refers to drug placement and arrangement
in theCabinet)
Preparing the infusion 170
Reading the order 191
the pump 246
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Action to reduce occurrence of failure

Misinterpreting the order

Read with another nurse, use preprinted
order forms, limit the use ofabbreviations

Obtaining medication from automated
dispensing system

Verify loading of system, use
robotictechnology to load system, use
barcoding

Preparing the i.v. infusion

Use more premixed solutions,
developstandardized order sets

Programming the pump

Double-check programming, place adosing
card on the pump, use pumptechnology
with enhanced safetyfeatures
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Table 1.
Effects of Long-term Anticoagulation and Concurrent Antimicrobial Use on INR Values and Adverse Events?
Variable by Concurrent Supratherapeutic Therapeutic Adverse
Antimicrobial Used INR INR INR > 4.5 INR > 6.0 Eventb<
Trimethoprim-sulfamethoxazole (n = 69)
No. (%) pts 21(30) 26 (38) 7(10) 5(7) 1(1)
Relative risk (95% Cl) 1.12(0.77-1.62) 1.39(1.01-1.91) 4.85 (2.13-11.08) 13.87 (4.11-46.76) 41.10 (1.69-998.70)
pé 0.55 0.05 <0.001 <0.001 0.02
Metronidazole (n = 21)
No. (%) pts 7(33) 9 (43) 2(10) 1(5) 0
Relative risk (95% Cl) 1.23 (0.60-2.26) 0.78 (0.48-1.28) 4.56 (1.14-18.26) 9.11(1.11-74.70) 43.55 (0.88-2145.13)
pé 0.52 0.33 0.03 0.35 0.06
Fluconazole (n =21)
No. (%) pts 8(38) 5(24) 4(19) 4(19) 2(10)
Relative risk (95% Cl) 1.40 (0.81-2.44) 0.43 (0.20-0.93) 9.11 (3.41-24.35) 36.40 (10.50-126.20) 217.70 (10.80-4403.00)
pé 0.23 0.03 <0.001 <0.001 <0.001
Control group (n = 957)
No. (%) pts 260 (27) 525 (55) 20(2) 5(1) 0
Relative risk (95% Cl) Reference value Reference value Reference value Reference value Reference value
pé Reference value Reference value Reference value Reference value Reference value

2INR = International Normalized Ratio, Cl = confidence interval.

°A correction factor of 0.05 per cell was used to estimate risk ratios for which the result would have been undefined otherwise.

“Adverse events included hematuria and delayed biopsy due to increased INR in the group that received trimethoprim-sulfamethoxazole and hematochezia and gingivorrhagia in the group that received fluconazole.
°Fisher's exact test.

S S &8 § §

(mapping out the process ofcare) ¢ 5 S failure mode 134 T Sl

T (severity) S 10 28 T Ss§ 1
(kelihood of occurrence > 5 ) 115 TS S 3

(ikelihood of detection score > 3 ) 30 T ( risk profile

number >250) 4 T §S1. 3 T

electronic medical record) S3 & § T 2 8S S§

8 § T S S§ S

drug interactions. S SS T (warfarin managers) S3

S S S 8§

ne ¢
V¢

w
L))



pod ~

S K § T °

Figure 1. Process map of warfarin monitoring and outpatient highly potentiating antimicrobial (HPA) ordering used at Mayo Clinic
Rochester. INR = Interational Normalized Ratio, NP/PA = nurse practitioner or physician assistant.
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Identified
High-Risk FM RPN Additional
FM: Intervention® Count Count Benefit, %<
1 Identify all patients taking long-term warfarin therapy in 18 7860 NA
electronic medical record
2 Signing of the HPA prescription initiates process to 11 4260 74
standardize care in warfarin dose adjustment and INR
follow-up
3 Alert providers at point of prescription of an HPA for a 10 3960 0
patient taking warfarin
4 Alert warfarin managers about prescription of an HPA 4 2570 0
5 Alert pharmacy about prescription of an HPA 4 2300 0
6 Improve medication reconciliation processes 4 1710 0
7 Warfarin manager contacts patients within 24 hr of the 3 1670 0
prescription of an HPA
8 Inform warfarin manager about dosage change of 3 1670 0
warfarin
9 Develop a rating (color coding) system for alerts to avoid 2 1530 0
low-frequency alerts
10 Insert reason for disregarding alerts when prescribing 2 1530 0
an HPA
1 Assess reason why HPA alert is overridden and provide 2 1530 0
education accordingly
12 Knowledge management shares warfarin management 2 1380 28
care process model with local pharmacies
13 Educate providers on the interaction between warfarin 2 720 0
and HPAs
14 Require warfarin managers to insert reason for 2 700 6.5
disregarding alerts
15 Publish warfarin protocol to local pharmacies 2 630 0
16 Pharmacy alerts prescriber of HPA after prescription not 2 600 5.6
picked up by the patient in set amount of time
17 Provide online patient education material 1 480 45
18 Develop standard algorithm to assist with clinical 1 480 0
decision-making
19 Enhance patient education through education fliers 1 480 0
20 Reorganize patient education material in culturally 1 400 0
appropriate context
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