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Definitions

 Medication errors

— Wrong patient, drug, dose, frequency, route, dosage form,
administration directions

— Presence of contraindication
— Inappropriate duplicative therapy
— Important drug-drug interaction

* Adverse drug events (ADES)
— Injuries from drug therapy

* Preventable adverse drug events (PADES)
— At least a quarter of ADEs are preventable!3
— Among the most common causes of harm during care
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Scope and Significance

Are PADEs really
that bad...?




Scope and Significance

Inpatient

— Prescription errors (PADES)
« 3.7 to 84.1 per 1,000 admissions3’

— Preparation/dispensing errors (PADES)
«1.1to 1.6 per 1,000 admissions?’

— Drug administration errors (PADES)
« 2.1t0 17.9 per 1,000 admissions?’

— 450,000 patients experience PADE each year38
* 4% (1.4-15.4%) of all hospital admissions®1°
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Scope and Significance

Outpatient

« Community pharmacies
— 1.7% to 24% dispensing error ratel6-1°

« Even with lowest error rate (1.7%)
— 4 errors per 250 prescriptions®
— 60 million PADEs annually?°

» 5% ambulatory patients experience PADEs?!>
— Dosing errors highest clinical significance

« $121.5 billion for hospital admissions?!
« 70% of total costs of drug-related problems




Scope and Significance

Other ambulatory settings

« Qutpatient pediatric clinics
— 15% wrong dose prescribing errors for 22 common drugs??

« Ambulatory clinics
— 21% prescribing errors?3
— 17% samples dispensed refer to absent packaging information?*

« Hemodialysis unit
— 97.7% patients subject to prescribing errors2°
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Patients at Higher Risk for PADES

« Patients on multiple medications

« Patients with low health literacy

+ Elderly patients

« Patients with renal or liver impairment

 Pediatrics

e sviens,
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High-Alert Medications (Ambulatory)

Drug Class/Category Individual Drugs
« Antiretroviral agents e carbamazepine
« Chemotherapy, oral  chloral hydrate liquid

o Hypoglycemic agents, oral — sedation of children

 Immunosuppressant agents heparin

* methotrexate

— non-oncologic use

 Insulin

» Opioids, all formulations _ -
* midazolam liquid

— sedation of children

o P9d|atr|C||qU|d medicationS ° propy'thiourac”
that require measurement

* Pregnancy category X drugs

e warfarin
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Error-Reduction Strategies

« Forcing functions

- Barriers and fail-safes

« Automation and computerization

« Redundancies

 Recovery

« Standardization and protocols

« Performance shaping factors
(e.qg., checklists, reminders)

* Rules and policies

« Education

* Information

« Make no mistake
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Preventing Errors and Promoting Safety
through Better
Medication Management:
The PPRNet Experience

Andrea Wessell, PharmD, BCPS, CDE
PPRNet, Medical University of South Carolina
Charleston, SC
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e PPRNet Research Team
— Steven Ornstein, MD
— Ruth Jenkins, PhD
— Paul Nietert, PhD
— Lynne Nemeth, PhD, RN
— Cara Litvin, MD, MS

e PPRNet practices

e Agency for Healthcare Research and Quality
Ambulatory Safety and Quality Program: Improving
Quality through Clinician Use of Health IT



Learning Objectives

1. Describe the importance of health IT in
preventing patient safety errors.

2. Examine successful error prevention
strategies from real-world practice.




MS-TRIP: Medication Safety in Primary Care
Practice — Translating Research into Practice

e 3-year demonstration project in
20 PPRNet practices

e (Goals:

1. Develop a set of medication safety
indicators relevant to primary care

2. Incorporate indicators into PPRNet
quarterly reports

3. Assess impact of PPRNet-TRIP quality
improvement model on indicators



Background: PPRNet

e Nationwide primary care
practice-based research
network among users of a
common electronic health
record (EHR)

e Medication safety decision O
support features within EHR 7., "=

— Allergy, drug-drug and drug-
disease and interaction alerts

— Dosing calculators
— Monitoring prompts
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P Characteristics ) g’
Geographic location South 9
Midwest 5
West 4
Northeast 2
Number of clinicians 1or2 11
3or4 7
10 or greater 2
Practice type Physician-owned 14
Hospital-owned 3
Other 3

Quality and Safety in Health Care 2010; 19:1-5.



MS-TRIP Intervention

Reports Site Visits Network Meetings

« Quarterly

« Performance over
time with benchmarks

« Lists of de-identified
patients with potential
errors

AHR®
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Reports Site Visits

« Quarterly « Annually

« Performance over
time with benchmarks

» On site meeting with
practice staff and clinicians

» Lists of de-identified
patients with potential
errors

 Academic detailing
» Performance review
« Improvement planning

QI implementation
assistance

MS-TRIP Intervention

Network Meetings
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MS-TRIP Intervention

Reports Site Visits Network Meetings
 Quarterly * Annually « Annually
 Performance over » On site meeting with « “Best practice”

time with benchmarks | practice staff and clinicians § dissemination

« Lists of de-identified §+ Academic detailing « Small group workshops
patients with potential on overcoming
errors * Performance review challenges in
implementation

« Improvement planning

QI implementation
assistance

AHRR
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e Avoiding potentially inappropriate therapy (3)
e Avoiding potentially inappropriate dosages (4)
e Avoiding potential drug-drug interactions (8)

e Avoiding potential drug-disease interactions (9)

e Monitoring of potential adverse events (20)
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Median Summary Performance in Medication Safety

Measures Over Time
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== Av0iding Potential Drug-Drug Interactions
== Av0iding Potentially Inappropriate Dosing

Avoiding Potential Drug-Disease Interactions

i == Av0iding Potentially Inappropriate Therapy
Baseline
I Monitoring/Preventing Potential Adverse Drug Events * p < 0.05
Jul-08 Oct-08 Jan-09 Apr-09 Jul-09 Oct-09 Jan-10 Apr-10 Jul-10



Medication Error
Prevention Strategies
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Practice Strategies

e Assure the accuracy of each patient’s
recorded medication list

e Integrate EHR decision support features
into routine practice &

e Implement a practice refill and
monitoring protocol

o Utilize medication safety practice
performance reports

Journal of Patient Safety 2010;6(4):238-43.
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e Document all medications prescribed by
practice providers

e Implement a process for patient review of
EHR medication list
— Inquire and evaluate use of

nonprescription therapy and
medications from outside providers

e Distribute printed medication list at the end
of each visit
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EHR Decision Support

e Review alerts and adjust prescribing as necessar
e Calculate doses based on renal function
o Apply medication monitoring protocols

g | 2o | o |

Currentl Ineffective.
[ [Date | Name

| Size | Take | Freq

| Dur | Amt | Refill| Prov| Oper

| Sign| Co-Sign Pr¢ Co-Sign Op Co-Sign |

Prescription: Johnson, Bill <New>

FotTemplate Ce PEFCID40  Lookup| & by Template G by Indicatior
Ru Template Ne PEFCID 40MG QHS X 30D

Date Medication Size Take
08/17/10 | PEPCID 4IMG 1TAE v
Freg Cur Amount Refils Route
[atbedtime ] T PRN | | (30 11 | |oRAL -
‘ Fiind [ Print locally immediately | PIOVABC pmaipmei T Ousice |
Indication MFJ Formulal
Indication Loakup d
Note Peduca dose in eldetly and low CrCl (20 mofd)
Pharrmac;
Exdended Sig
j Code:
M r
™ Use Extended I~ Limit Refil ¥ Drug Interaction Ch - [ New P Templ
[" Use Extended Sig! ¥ Substitution C ¥ Allergy Che
™ Use Patientnstructi ¥ Update Pracress | [~ Change Pharma - OTC

‘Wholesab price) perunil Totalino pric
Ingurance Tor nof

Generio price) perunil Totalno pric

Help |||

0K | Cancel | Altemative. | )useﬁdwsd

T

T

[| Dose Advisor for: Johnson, Bill |PEPCID, ORAL_

DoseType |Maintenance Dose v Serum Creatinine
14 i 17t
Indication ‘Gastmesnphagea\ Reflux Disease j gt
~
Weight 632 kgon 11/24/2009 Estimated Creatinine Clearance
45 mlfmin
Height 165 cmon 11/24/2009 Update
(" Previously Recorded Creatinine Clearance
"
I Liquid zing
Size Take Freq Dur Extended Sig
20MG 1 tablat every other day ‘

Cancel | Ca\culatel

© PPRNet, 2011



e Educate staff on refill protocol
and use of decision support

— Schedule refills according to
monitoring requirements

— Limit refills if overdue for
follow-up

e Empower staff to review
monitoring prompts and
implement standing orders

Refill and Monitoring
Protocols

72 Health Maintenance Summary: Johnson, Bill

[ Recommend F[ Due (seq.#) | 08/17/201 11/24/200 11/22/200 10/3

Alcohol B5-74YEAR OLD 11,/25/2011 * bt
Aspirin therapy Multiple bt
Multiple 05/2472010 *

Cholesteral B5-74YEAR OLD| 11/24/2074 *
B5-74YEAR OLD| 111042009 0
Creatining 08/17/2011 *
B5-74YEAR OLD| 111042009
DIABETES MELL 111042009
Exercise Counsel DIABETES MELL 11/24/2010 *
Eye exam DIABETES MELL 11/24/2010 *
FOB E5-74 YEAR OLDI M
Flex Sig B5-74YEAR OLD M
Foot Exam DIABETES MELL 11/24/2010 *
Glucose, Fasting B5-74YEAR OLD *
Multiple 05/2472010 *
Hearing B5-74YEAR OLD| 11/24/2074 *
Height B5-74YEAR OLD 11,/24/2011 *
DIABETES MELL 05/24/2010 *
Multiple 1141042009
LDOL Cholesteral Multiple 11/24/2010 *
DIABETES MELL 111042009
Multiple 0141642002
Potassium ARB 0g/1720m *
Smnoking Counseling | Multiple 1142472010 * bt
B5-74YEAR OLD| 111042009
Trighscerides Multiple 1142472010 *
Wisual Acuity B5-74YEAR OLD 11,/24/2011 *
YWeight B5-74YEAR OLD| 11/25/2010 * bt
B5-74YEAR OLD| 01/16/2002 R
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e Utilize reports to evaluate
performance and guide
improvement plans

e Design and execute case
management for patients
with potential error

Reports

— Message providers within EHR
— Highlight potential error on EHR medication list
— Contact patients with adjustments or monitoring

Instructions

Number Number
of| Percent Not

Description of Eligible Eligible| Meeting| Meeting| PPRNet] ~ PPRNet
Measure Description/Criterion Patients Patients| Criterion| Criterion| Median| Benchmark
Avoiding Potentially Inappropriate Dosages:
Allopurinol: Pts with an active rx* and
Greater than 200 mg/day; GFR 20-60 ml/min
Greater than 100 mg/day or GFR <= 20 ml/min 23 48% 12 1% 100%
Benzodiazepines:
Greater than daily dose for alprazolam
2mg, lorazepam 3mg, oxazepam 60mg, Pts >= 65 years and
temazepam 15mg, and triazolam 0.26mg  |active rx 87 94% 5 95% 99%
Digoxin: Pts >= 65 yrs with Dx of
Greater than 0.125 mg/day Heart Failure and active 3 100% 0 9% 100%
H-2 blocker:
Greater than daily dose for cimetidine
1200mg, famotidine 20mg, nizatidine Pts with GFR < 50 ml/min
150mg, ranitidine 150mg and an active rx 14 51% 6 50% 7%
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»— . | Preventing Errors and Promoting Safety
(Cke i through Better Medication
-~ ' | Management: The PPRNet Experience

e In the context of a quality improvement
intervention, PPRNet practices implemented a
consistent set of safety strategies in:

—Practice redesign

—Team involvement

—Patient activation

—Enhanced use of health IT tools
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The Road to Safer Patient Care:
Leveraging IT

Christoph U. Lehmann, MD

Director, Clinical Information Technology
Johns Hopkins Children’s Medical and Surgical Center

clehmann@jhmi.edu

| do not have any relevant financial relationships with any commercial interests to disclose.

SERVICES,
& “
$
P _/—\
AHRQ
%
% Agency for Healthcare Research and Quality
0
"th,qvﬂ“ Advancing Excellence in Health Care * www.ahrq.gov



Approach to Errors

* Person approach
— based on assigning blame
— focuses on individuals

— punitive in nature
e Systems approach
— based on preventing recurrence of errors

— focuses on system vulnerabilities
— constructive and inclusive in nature

Reason J. Human error: models and management.
BMJ. 2000 Mar 18;320(7237):768-70 : {@
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System Failures

* Human fallibility is only part of the problem

* Failures at the system level
— in disseminating pharmaceutical information
— in checking drug dosages and patient identities
— in making patient information available

e accounted for > 75% of adverse drug events

(Leape et al, 1995)

SERVICES,
s‘ﬁ “

kS =1

£ =

L

%, Agency for Healthcare Research and Quality

Y, Advancing Excellence in Health Care » www.ahrg.gov

"Lvazal



Injuries are not Accidents

Distinct patterns

Systems issues

Risk groups-vulnerable populations

Profiles of harmed patients

Near misses precede many/all of these events

The focus on the human actors detracts from
an examination of the full range of factors that
contribute to injuries
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Narcotic RxWriter
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Narcotic Prescriptions for
Children on Discharge
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Percent

80

60

40

20

Errors on Narcotic Prescriptions
(N=314)

O = No errors

1 = Insignificant error
2 = Problem

3 = Significant

4 = Serious

5 = Severe

Severity score
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A Controlled Substances Initiative: BARRY , RYAN (13 kg) - Microsoft Internet Explorer

File Edit View Favorites Tools Help o
o # @ A A : , > A :
e Back ~ o * \_)ﬂ @ L h /,) Search 5 ¢ Favorites a\ Media @ [_-7: T i l_.J
Address .éj http:}/derm.med.jhmi.edu/controlforder.cfm v Go Links
Weight: 13 kg »
| PRNvs
Medication Dose Frequency Route Duration e Select
|
Acetaminophen 1 3
with Codeine \ gdhours v PO v ||10 PRN [ Select Acetaminophen with Codeine Elixir
ma/ka/dose
Elixir ]days
Acetaminophen 1 [x
with Codeine } qdhours & ||PO 110 PRN v | | select Acetaminophen with Codeine Tablet
mofkg/dose [ '
Tahlet ‘Idays
f -
X
0.05
Hydromaorphone qdhours v |PO v [10 PRN L select Hydromorphone J
mo/kg/dose
days
: h
0.3 %x
Marphine ' ‘g2hours v| | PO v||10 PRN v Select Morphine
ma/ka/dose ] | ’
‘davs b
] | >
] Done ¥ Internet

2, B YEE Y & 237PM



Number of Alerts: 5

tThe Johns Hopkins Hospital Serial No.. 1007977

600 North Wolfe Street * Battimore, MO 21287-6180 * (410) 955-5000

10-26-2006
Hospital's Medical Assistance Number: 064-872-800

Name: John Doe Age: 16 years DOB: 05/24/1890

Address:

Weight: 22 kg
Valid For Controlled Substances Only

Hydromorphone 1 mofkgidose =

 Please select v 1 i 4 hours PO| PRN (50% of ATC dose dispensed) ¥ |for 10 days

Please select

22 mg = 22 mL of Hydromarphane (1 mg per 1 mL) —
24 mg = 3 Tab of Hydromorphane {8 mg per 1 tab) [ROUNDED by 9%]

Your prescription has triggered alerts.

Please note that HARD limits can overridden only by the PAIN service.

Please go back and correct your order.
Maximum Dose for Hydromorphone is 8 mg/dose (Hard Limit)
Maximum Dose for Hydromorphone is 0.2 mgkgidose (Hard Limif)
Maximum Dose for Hydromorphone is 0.15 mgkg/dose (Soft Limif)
Maximum Dose for Hydromorphone is 24 mgiday (Soft Limit

Maximum Dose for Hydromorphone is 0.9 mgkg/day (Soft Li

May substitute:
Refill: 0 Times

Brand medically necessary: O

Dhvueician Cinnatiive



*L 13The Johns Hopkins Hospital Serial No.:1007976

G00 North Waolfe Street™ Baltimore, MD 21287-6180 * (410) 855-5000 10-26-2006
Hospital's Medical Assistance Number: 064-872-300

MName: John Doe Age: 3years DOB: 06/2602003
Address: m

Valid For Controlled Substances Only

Hydromorphone Liguid 1 mg per 1 mL
Dispense: #30m W
Sig: Take 1 mL (1 mgHAydromorphone) PO g 4 hours prn pain for 10 days

(= 0.05 mgkg/dose [Rounded by 9 %] )
Please dispense wwith measuring device.

May substitute
Refill: 0 ( zero) Times
Physician Signature: ,MD.
Physician Print Name: CHRISTOPH LEHMANN, M.D. J.HH. Physician ID No.: N2412 |

DEA No.: BL
0039 (6/03)  This prescription is NOT valid as 3 copy. Pharmacist please chedk forsignature indentationfimprint.
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Outcome of
Prescription Attempts

4.995 |
Attempts

_

713
Attempts
With Alerts

1,340 297 416
Abandoned Overridden Abandoned




Medication Ordering to Reduce Errors

Prevention of Medication Errors in the Pediatric Inpatient Setting
(AAP RE9751, Pediatrics 1998 102:428-430)

*Confirm patient's weight

*ldentify drug allergies

*Avoid abbr. (instructions, drug names, units)
*Avoid vague instructions

*Specify exact dosage strength

*Avoid terminal zero to right of decimal

*Use zero to left of decimal for numbers <1
*Legibility



How does one change
error rates?

*Education: Traditional approach
*/ncentives: Nice if you can afford it

*Automation: Where computers come in

ﬁlﬁa
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Errors

Humans

— erratic

— err in unexpected ways

— resourceful, inventive and flexible
— more likely to recover from errors

Machines

— more dependable

— little ability to adjust behaviors to correct to
minor problems

AHRR
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Code Card Project

* One month survey in
PICU:

— 5% calculation errors on
code cards

— Outdated doses in infants
(weight change)

%umag
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Code Card Project

W it8

et

Johns Hopkins Children's Center CPR Card

Welght (in KG) *
Fe-Enter Weight {in K *
Fatient Last MName: *
Fatient First Mame:
Fatient MREMN:

MNurse's Name:

* mandatory information

AHRR
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Johns Hopkins Children's Center CPR Card Page 1/2

Patignt Waighf: 12 KG Mame: Smith , John
Patignt Hisfony # 1234567 Date: 1210712003
*#*#*These doses are intended for EMEEGENCY / ABEEST situations only®**

IPALS DRUGS | CONCENTRATION | DOSEmL/KG | FINAL DOSE (mL}
Adenasine (0.1 mgfk) (may double & repeat | Imgiml | 0.033 x 12 | 0.4 mL ADENOSINE
Armiodarone (5 mgkg) | A0 mgfml | 0.1 %12 | 1.2 mL AMID
B Atropine [Bristojet] (0.02 mgfkg) * 0.1 mgdml 0.2 %12 2.4 mL ATRO
|Calcium Chloride 10% (20 mgikg) PALS Dese] | 100 mgfmL | 0.2 %12 | 2.4 mL Ca Cl
!"‘Epinephrine 1:10,000 (w10 0.1 mog/mL 01 %12 1.2 mL EPI
|Epinephrine 1:1,000 [ALL ETT and High Dose] | 1 mg/mL | 0.1 x 12 | 1.2 mL EPI
Lidocaine (1 mgikg) = | 20 mgfmL | 0.05 x 12 | 0.5 mL LIDO
Magnesium Sulfate (25 mgdk) | 500 mg/mL | 0.05 x 12 | 0.5 mbL MAG SULF
Maloxone TEST DOSE (0.01 mg/kg) * | 0.4 mgfmL | 0.025 x 12 | 0.3 mL NARC TEST
Maloxone (0.1 mgfkg) * | 0.4 mgdml | 0.25 x 12 | 3 mL NARC
Sodium Bicarb (1 mEg/kg) | 1 mEadmL | %12 | 12 mL NaHCO3
*= ETT Dose 2-3 Hmes IV Dose Afer amy med is administered in @ pedokeral lire flush with Sl A5
DEFIBRILLATION = 25 JOULES MAY DOUBLE AND REFEAT
CARDIOVERSION = B JOULES MAY DOUBLE AND REFEAT
IPARALYTIC DRUGS | CONCENTRATION | DOSEmL/KG | FINAL DOSE (mL}
|Atrnpine (0.07 mg/kq) ffor less than 2 years old only] | 1 mgdmL | give minimum dose | 015 mL ATRO
[Racuronium (1.2 mgfkg) | 10 mg/mL | 0.12 3 12 | 1.4 mL ROC
Succinylcholine (2 mgfkg) | 20 mgfmb | 0.1 312 | 1.2 mL SUCC
Wecuronium (0.2 mgfkg) | 1 mafmL | 0.2 %12 | 2.4 mLWEC




Hype and Reality

* Institute of Medicine reports
* POE one of 14 med-safety recommendations, not centerpiece
— To Errls Human, p. 183, 191-92

* Greater emphasis on simple, proven fixes
— Unit dosing, pharmaceutical software, standard solutions

* Leapfrog: altruism and self-interest

* Not just Fortune 500 employers

e Every major insurer (formulary control, physician-specific drug
usage)
e Every major clinical IT vendor
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POE meets clinical reality

Pre-POE written orders expressed intent, which a domain
expert (pharmacist, RN, rad tech, etc.) translated into
action

POE removes the translator

* Precision vs. accuracy

* End-user data entry requires either simple interface or expert user;
POE has complex interface, part-time users

* Order nuances (schedule, stop date, linking) often opaque even to
expert users

* POE requires unfamiliar granularity in each order (schedule, carrier,
formulation, etc.)

* POE picklists make visible entire formulary, including unfamiliar
options (20 forms of insulin, 10 of morphine, etc.) that users
sometimes order by mistake

* Ancillaries, previously expert fixers/mediators, now simply reject
orders and tell docs to re-enter=>»delay in care delivery

AHRR
r Healthca

ERVIG
e“'.“s“ g,
&
v
£
% o
%, Agency fol re Research and Quality
% 0 .
Q"uma Ad ] re « www.ahrg.

vancing Excellence in Health Ca




Standard alert sighal & noise

* Drug-drug interaction

* 15% of drug orders triggered alerts
* House staff overrode 97.4% of alerts
e 2.6% that resulted in order changes,

— two-thirds of substitutions inappropriate or dangerous

» Heparin + coumadin, clopidogrel + aspirin,
spironolactone + potassium

 Ambiguous messages such as “GENERALLY AVOID”
or “CONTRAINDICATED”

e Alert invisible to pharmacists

* Did not distinguish med route (ophthalmic beta
blockers)
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The Paper Albatross

* Creates more paper
* Paper is recycled faster

* Orders have to be printed to
provide a hard copy back up

S ', B * 24 hour summary printout

* One screen order set may translate
into 13 pages of printed orders




Interface Problems

* Juxtaposition Error

— “Something is too close to something
else”

— “Clicked the wrong thing”
* Wrong Patient

— Not all interfaces make the patient
context clear

* Wrong Time
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Cost

* High Profile failure (Cedars Sinai)

* Purchase prize low compared to
implementation costs (1:10)

* Brigham and Women's Hospital
— cumulative net savings of $16.7 million
— net operating budget savings of $9.5 million
— break-even after 5-8 years)

Kaushal R, Jha AK, Franz C, Glaser J, Shetty KD, Jaggi T, Middleton B, Kuperman GJ, Khorasani R, Tanasijevic
M, Bates DW. Return on Investment for a Computerized Physician Order Entry System.] Am Med Inform
Assoc. 2006 Feb 24;
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INSTITUTE FOR SAFE MEDICATION PRACTICES

Year 1: Using Risk Models to Identify and
Prioritize Outpatient High-Alert Medications

Years 2-4: Risk-Informed Interventions in
Community Pharmacy: Implementation and
Evaluation

Donna Horn, RPh, DPh
Judy Smetzer, RN, BSN, FISMP

These studies are supported by grant numbers 1P20HS017107 and R18HS017910 from
the Agency For Healthcare Research and Quality

| do not have any relevant financial relationships with any commercial interests to disclose.



Year 1. Using Risk Models to Identify and
Prioritize Outpatient High-Alert Medications

Aims
* Develop risk models for four high-alert medications
 |dentify error pathways

 |dentify approaches for reducing the risk of harm

Methods
« Mapped out the dispensing processes

* Focus group provided input into the construction of
the risk models for each high-alert medication

* Quantified the risk of failures within risk models

* Determined the impact of error-reduction strategies
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Detalls: Point-of-Sale Errors

 Initiating errors
— Bagging error: 0.4/1,000
— Retrieval error: 3/1,000

PADE: 1.22/1,000 (64% capture)

Opening bag at point of sale
— 56% reduction in PADE (0.534/1,000)

Increase compliance with identification from 50% to 80%
— 34% reduction in PADE (0.804/1,000)

Increase patient counseling from 30% to 80%
— 27% reduction in PADE

Interventions together: 86% reduction
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Detalls: Selecting the Wrong Dose

* Wrong dose of warfarin
— Initiating error 1/10 prescriptions
— PADE: 9.25/10 million prescriptions (99.9% capture)
— Eliminate barcode scanning

« 95,340% in risk (9/10,000)
— Use cheat sheet 30% of time
« 265,011% In risk (2/10,000)

— Increase patient counseling from 30% to 80%
* 67% reduction in risk (3/10 million)

— Increase automated dispensing from 20% to 50%
» 35% reduction in risk (5/10 million)

— Two Interventions together: 78% reduction in risk
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Detalls: Prescribing Errors

* Wrong dose of fentanyl or inappropriate use of drug
— Initiating error 1/1,000 prescriptions
— PADE: 7.30/10,000 prescriptions (27.0% capture)

— Opioid history at drop off (50% patients, 40% capture
rate)
» 40% decrease in risk (0.439/1,000)

— Increase patient counseling from 10% to 80%
* 64% decrease in risk (0.263/1,000)

— Two interventions together
« 78% decrease in risk
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Discussion and Conclusions

* Prescribing errors
— Designed to capture straightforward mistakes

— Poorly designed to capture errors associated with
Inappropriate drugs or doses due to patient factors

— More frequent and effective counseling
* Reduce PADEs by 64%
* Dispensing errors

— Vulnerable to data entry errors, wrong patient errors
» Second verification process reduced risk by 87%
» Opening bag during customer sale reduced risk by 56%

— Reliable for detecting drug/dose selection errors due to
bar-coding, automated dispensing, pill images
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Years 2-4: Risk-Informed Interventions in
Community Pharmacy: Implementation

* Intervention 1

— Scripted mandatory patient counseling
« Warfarin and low-molecular weight heparin
* Fentanyl patches
* Methotrexate
* Insulin analogs

« Hydrocodone and oxycodone (with acetaminophen)

* Intervention 2
— Readiness assessment for bar-coding technology

* Intervention 3

— Risk assessment/intervention scorecard using risk models
from first study: HAMERS tool
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Intervention 1: Patient Counseling

* Pre-intervention observation in pharmacies
— 50 observations completed

— 4 states
« 2 with mandatory counseling
2 with mandatory offer to counsel
— Preliminary findings
* No counseling in states with offer to counsel
— Counseling for OTCs more common than for prescription drugs
* More frequent counseling in states with mandatory counseling
— Differences between state enforcement of counseling
— Not covering information linked to PADES




Intervention 1: Patient Counseling

* Implementation Tool Kit

— Scripted counseling materials, checklists, health
guestions

— Consumer handouts about targeted drugs
» Specifically targets known causes of PADEs
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Brought to you by the Instiuta for Safe Madication Practices

[ Extra care Is needed because warfarin Is considered a high-alert medicine. ]
Just a bandful of medicines ara considarad high-alart medicines, These medicines am necessary to kaep paople hedthy.

Theyy hawa baen proven to ba safe and effective when taken properly. But these mediches can cause seribus fnry i a mistake happans whils taking them,

Top 10 List of Safety Tips for Warfarin

This mears that it Is witally important for you to know about this medicing and take it axactly as intend.

When taking your medicine
1€} Take exactly as directed. Taka your medicine at the same time each day, preferably in the evening. Do not
taks extra doses or skip doses.

When the doctor changes your dose
(18 Keep a record of telephone calls. Whan your doctor calls to change your dose: wiite down the doss and
any other instructions; read the dose and inetructions back to the doctor to make sure you understard them;

and dats the inatructions so they won't ba mixed up with older instructions.

6 Know your dose, Always tell your dector the strangth of warfarin tablste thet you have on hand, Then ask
him how much warfanin to taks, and how many tablsts in that strength to taks to squal the doss. if you ars run-
e ning low on tablets, s=k fora new prescription.

O Keep instructions nearby. Keep the dated retrictions near the madicine, and rasd them avery time befors
taking your warfarin.

@ O@ Restart your medicine. If your doctor told you to stop taking warfarin untl your next blood test, cal him i
you don't hear from him within 24 hours of the test to find out your new doss.

To avoid serious side effects

00 Keap to your regular habits. Keep your eating habits and sxercizs regular. Know the foods high in vitamin
K to avoid or sat consistently (2ee back). Tell your doctor if there has been a recent changs in your level of sxsr-
cige, amoking, or dist.

162 Take pracautions. Becsuss serous bleading can ocour, take precautions such s avoiding fall risks and
sharp objects, and using an elactric razor,

000 Get periodic blood tests. Keep al appointments for blood tests (called INR). Call your doctor for your test
rezults if you ars not contactad within 1 day of the test.

When you should call your doctor
140 Signs of bleading or clot. Call your doctor immadiately if you experience any signe of bleeding or clot for-
mation, which ars listad on the back

4D Mew medicines. Do not start or stop any prascription or non-preechption medicines, herbals, and vitsmins,
withot telling your dector. Nen-prescription medicines to avoid can be fourd on the back

Watch for Signs of Bleeding or Clot!
Sarous bleading can ocour even if you take warfarin
axactly as prescribad. Also, you can still gat a blood clot
while taking warfarin. Report any signs of bleeding and
clots—listed on the back—to your doctor immeadiataly.

Warfarin tablets may come in different shapes. But each
sfrength comes in just one color, Make sure the color of
your tablets matches the strength your doctor prascribad.

S W

For more information to help

Too I|tI:Ie too muchI

* Report thess signs to your doctor imme distal

Sligns of bleeding
@ * Unusual pain, swdlling, discomfort

# Unusual or sasy brising
* Fink or brown urine

 Womit that iz bloody or looks like coffes
grounds

# Sevars dizziness, waakness, headachs, faint-
ing, uruzual or persistant tiredness

Avoid
o Cranbsrmies/oranbery juics

# Prolonged blesding from cuts or gure # Bloody or black stock
# Parsistant frequent nossbleads that dor't stop ® Chest pain, shortness of breath, dificulty Avoid or eat
within 7 minutas awallbwing in consistent amounts
# Unusualy haavy'beng menstrual low ® Pain i joints or back o Beaf or pork liver
# Coughing up bloed o Girsen taa
& Broczoli and Brussels sprouts
Signs of a clot @ Chick p=as

e ® Lung: chast pain, fast heart rate, coughing, shortness of breath, faver

® Arrn or leg: sudden ke, amm, or back pain, swelling, mdneas and wamth, tendemess
# Brain: headache, wision changes, ssizum, slumed spssch, weakness on one sida of body, bes of balance
# Haart: chast pain, shornass of braath, sweating, naussa and vomiting

# Abdomen: abdaminal pan, vomiting, diarhea

o Girean leafy vegetables
apinach, kale, graen tumips

o Parslay

o Mary ois

Topics Fast Facls
Generic name W warfarin [pronouncad WAR far in} (generic madicine avalabls)
‘Common brand names W Coumadin and Jantowven
Usas W Frevent and reat Bood dots incatain condiions that increass the risk of dhote: sumgery,
hesrt attack, heart rhthm problenn, heart vabes replacement, immobiity sfier an accident
W Prevvert traraient isshenic attacks (brisf apiscdes of inadequate ayzen to the brain)
Usual dose limits W 2 g to 10 mg daiy for adult patisnts
W Doses are adfjusted bazed on IMR bleod test meaits
What to do if you miss a dose W it i il the sames day, taks the doss as soon as you remembsr it
M it iz the nent day, ship the misssd doss and take your normal dosa
M Cio not double the doss to catch up
W Contact your doctor if you miss two or more dosse in a row
Special instructions and precautions W Take exaclly as prascribed, the same time each day in the evaning

cp

W Awoid alcohol, keep eating habits and exercize regular

W ou will havs a tendency te bleed easily, 5o use a soft tacthbrush, wamed dental
flems, ekeciric razor, avoid shap objects and faling isks

W Do not start or top any medicine, including evarthe-counter madicines, herbals,
ard witaming, without letting your doctor or pharmacist know

If& Safety during pregnancy/breastfeeding
.

W Do not take when pregnant, may causs fetal bleeding or sbnomsliies
W May taks while breastfsading, but let the infant's doctor know for propse maritoring

Tell your doctor if you have: W Diissases: bleading cisomers, kidrey, liver, thyrokd dissass, severs high blead
pressurs, dabsatas
W Conditions: surgery, history of falls or if you are at sk for fals, open wound
Storage and dispesal W Stors st room temperatune, protect Fom bght and maoiztue (do not stors in bathroa

M Dizposs tablats sacursly in the trash, do not flush down the teilst

Side effects to report to your doctor immediately
cp

= of bleading o dot (a2 abovs), skin imitation, painful red-purple patchas on
skin (tos, breast, sbdomen], unusual fever, unhealed wounds, yellowing eyss or skin

Other conditions to report to your doctor

W Accidents or falls, new or stopped medicines (incluiding over-the-counter, herbals, and
witamire), changes in amoking or aating habits, infection, e, uss of antibictics

COrver-the-counter medicines/herbals/vitamins
(&3] that should not be taken with warfarin

W Aspin, ronseteridal ant-nflarmmatory drugs jboprofien [Bckd, Motin], neproen
[Aleva]), most harbals mmmambary Hrugresk, garlic, ginkgo bioba,
gluco=aming, gnasng L
alfdlfa, anizs, bikemy), crmetidine (Tagamet), vitamin A, vitamin E

Prescription medicines that should not be taken
with warfarin

W Mary prescrption medicnes inferact with warfarn
B Tl your doctor abaut all the medicines you take

Special tests your doctor may prescribe

W You must heve blood tests caled “INR™) checked regulary
W four coctor wil detemine the ight INR vl usually betwesn 2.5 to 4) for you

This infarmation does nof replace the noed o read the drug information lealle! provided with pour prescrialion and fallom your doslor's insirachions.

Thiz pmecz Wwas orted by grant number R18HS01 7910 from the 4
ybg, t tha

tha raspon:

ity of the authora and does not represant




Intervention 1: Patient Counseling

Measures

* Post-implementation observation
— Prescribing/dispensing/self-administration errors
— Barriers/facilitators to counseling
— Quality of counseling sessions

« Self-administered surveys to patients

— Perception of counseling encounter/value of handouts
* Increase understanding? New information? Change behavior?

— Require treatment for a PADE?

« Self-administered surveys to pharmacists

— Perceived value and impact of counseling
AHR
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Intervention 2: Bar-coding Readiness
Assessment

« 46-50% of community pharmacies in the US do not use
barcode technology for product verification

« 100 pharmacies participating in the study

« Survey to determine why non-users are still non-users

 Phase 1l
— 5 pharmacies pilot testing the tool

— 100 pharmacies will complete the assessment and submit
findings
— Pharmacies will complete survey to measure perceived value

e Phase 2

— Pharmacies from Phase 1 that have since implemented bar-
coding will complete survey to measure actual value
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(@ No activity

@ Possible
Implementation

@ Partially
Implemented

@ Fully

Implemented
Some

® Fully

Implermented
All

Prerequisite:
Item should be
in place before
implementing
bar-coding

Facilitator:
Item not
required but
would make it
easier to
implement
bar-coding

] ey

Technology Environment

NA

The pharmacy has successful experience with integrating/
interfacing information system technologies.

Barcode technology is available and already used for various
functions in the pharmacy (e.g., point of sale, reordering stock)

A network to support information transfer via radio frequency is
available in the pharmacy.

Information systems are protected with security and access
control systems.

An information systermn back-up process has been prepared in case
of a technology failure.

Recovery and back up plans associated with technology failures
are regularly tested in the pharmacy or pharmacies.

Resource allocation plans for a barcode product verification
systern have factored in the costs associated with hardware and
software requirements (including interface costs), and staffing
resources needed to maintain the system.

Physical Environment

Consideration has been given to where to place computer termi
nals, docking stations, battery chargers, and other equipment
associated with a barcode verification systern in a manner that
best supports the natural workflow of the dispensing process.

There is adequate space in the production section of the
pharmacy for computer terminals and other hardware associated
with a barcode verification system.

There is adequate space in the prescription verification section of
the pharmacy for computer terminals and other hardware associ
ated with a barcode verification system.

There are sufficient electrical outlets in the pharmacy for charging
and operating the equipment associated with a barcode verifica
tion system.

Resource allocation plans for a barcode product verification
system have factored in costs associated with changes needed in
the physical environment.

Workflow

The processes associated with medication dispensing have been
thoroughly examined through flowcharting or process mapping
to promote detailed understanding of staff needs and the current
workflow.

—




Intervention 3: HAMERS

(High-Alert Medication Error Risk Scorecard)

* Risk models translated into practical assessment
tool and scorecard

 Tool Kit will include:

— HAMERS tool (webpage download)

« Scorecard with qualitative (distribution of risk) and
guantitative (PADE rates) information

* Tool calculations driven by reports from original risk
models
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Intervention 3: HAMERS

3 principal elements
— AND gates

— OR gates

— basic events

Includes the effects of:
— Capture opportunities
— Human errors

— At-risk behaviors and
procedural deviations

— Mechanical/technology
failures

Modeling team estimates
rates of failure based on
human factors

Undetected Pump Failure -
Medication Not Delivered

Gatel

Top-level event

-
AND gate

Pump stops Alarm Failure
Gate2 Event4
.

LY
OR gate

Electrical Power Failure

Pump Motor Failure

Tubing Occlusion

Eventl Event2 Event3
) a » .
0.001 0.001 0.001 Basic event
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Human Error Probabilities

Probabllity estimates to quantify risk

Unfamiliar task performed at speed/no idea of consequences 5:10
Task involving high stress levels 3:10
Complex task requiring high comprehension and skill 15:100
Select ambiguously labeled control/package 5:100
Failure to perform a check correctly 5:100
Error in routine operation when care required 1:100
Well designed, familiar task under ideal conditions 4:10,000
Human performance limit 1:10,000
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Intervention 3: HAMERS

Inputs

Set-up questions
— System attributes: Require data entry verification for pharmacists?

— Avallablility: Use bar-coding technology? Specific computer
alerts?

— Prescription volumes?

Exposure rates
— Frequency of counseling patients?

Capture opportunities
— What percent of errors will not be caught during this step?

At-risk behaviors

— Frequency of choosing not to ask a customer for a second
identifier?

Human errors
— Frequency of forgetting to read back an oral prescription? (preset)



Intervention 3: HAMERS

Qutputs
« Scorecard that quantifies the risk of specific PADES

« Bar graph that shows distribution of risk
— Which tasks/elements contribute most to the PADE?

« Menu of interventions to reduce risk

— Pharmacy makes changes to inputs based on the planned
Interventions

— Pharmacy receives a revised scorecard that quantifies
iImprovements based on planned interventions

— If (intervention) is implemented, then risk that the PADE will reach the
patientis __ %.

— If risk factor is (increased/decreased) by %, then risk that the
PADE will reach the customeris __ %.
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High-Alert Medication Error Reduction Scorecard (HAMERS)

You have selected the tool associated with wrong
dose prescribing errors. Now you must specify
which high-alert medication(s) youwant to
evaulate, and how often you fill prescriptions for
these medications. Whilethistool can be usedto
evaulate wrong dose prescribing errors with any
drug, focusing on high-alert medications helps to
reduce the risk of errors that can cause the

greatest harmto patients.

Funded throu

rant from the Ag

ency for Healthcare Research and Quali

Please list the name(s) of the medication(s) orclass
of medications involved in the wrong dose
prescribing errors you want to evaluate.

Answer - Medications List:

Please providethe number of prescriptions (new
prescriptions and refills combined) filled annually Tor
the medications involved inthese errors.

Include genericbrands and all strengths if applicable
Add all generics, brands, and strengths together.

Answer - Number of prescriptions filled annually:

Denominator

FAQ
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High-Alert Medication Error Reduction Scorecard (HAMERS)

The nextset of questions are associated with the
process of entering the prescriptioninto the
pharmacy computer. The questions willexplore

how often pharmacists and pharmacy associates
enter prescriptions forthese medlcatmnﬁ and
how many prescriptions are for refills orfor new

patients (patients new to the pharmacy or new to
the drug therapy). Youwill aslo be asked to
estimate how oftenthe wrong dose prescribing
errors are missed during data entry given
specified conditions. This set of questions apply
Ghl',.'tn the data entry process. The data entry
verification processand drug utilization review
processare addressedina Iater section.

—
BACK

What percent of prescriptions for these medications
are entered into the pharmacy computerbya
pharmacy associate (e.g., technician, pharmacy
student, pharmawremdent}’r‘{EE?and ES9)

Please be sure to consider daytime, nighttime, and
weekend/holiday staffing when averaging the
percents.

Answer: 0%, <1%, 1%, 5%, then 5% increments

EXPOSURE RATE

|Funded through a grant from the Agency for Healthcare Research and Quality (AHRQ). Copyright: 2010 ISMP and OE




A pharmacistis entering a prescription into the
profile of an existing patient who has previously
takenthe same drug or another drug within the
same class. On average, what percentofthe wrong
dose prescribing errors will be missedbya

pharmacist during data entry (when there are no
computerdose alerts)? (EGE)

Mote:Thisdoes notinclude response to computer
alerts; alerts are factored in during the pharmacists'
drug utilization review (DUR). Just estimate how
often the pharmacist would miss the prescribing
error during the data entry process without the help
of a computeralert.

Answer: <1%, 1%, 5%, then 5% increments

Missed Capture Opportunity

Question 25

What percent of the time doesa pharmacistignore
the duplicate therapy alert forthe medications in
guestion or fail to give the alert his/her full
attention? (E63)

Answer: 10%, 15%, then in 5% increments

At-risk Behavior



High-Alert Medication Error Reduction Scorecard (HAMERS)

Rank ordering of Risk Contributors
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Thank You!

Donna Horn: dhorn@ismp.org
Judy Smetzer: |smetzer@ismp.org

iﬁe\
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Questions & Answers

Our Panel:

Donna Horn, R.Ph., D.Ph., director of patient safety at the Institute for Safe
Medical Practices (ISMP)

Andrea M. Wessell, PharmD., B.C.P.S., C.D.E., associate professor at the Medical
University of South Carolina and PPRNet (Practice Partner Research Network)

investigator

Christoph “Chris” U. Lehmann, M.D., F.A.A.P., associate professor of pediatrics
and a board-certified neonatologist in the Eudowood Neonatal Pulmonary
Division at the Johns Hopkins University School of Medicine

Judy Smetzer, R.N., B.S.N., vice president at the Institute for Safe Medication
Practices (ISMP)
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Coming Soon!
Our next event

A webinar examining health information
technology and patient centered care

Stay tuned for exact date, time and
registration information
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Thank You for Attending

This event was brought to you by the
AHRQ National Resource Center for Health IT

The AHRQ National Resource Center for Health IT promotes best
practices in the adoption and implementation of health IT through a
robust online knowledge library, Web conferences, toolkits, as well
as AHRQ-funded research outcomes.

A recording of this Web conference will be available on the AHRQ
National Resource Center Web site within two weeks.

http://healthit.ahrg.gov
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Median Summary Performance in Medication Safety Measures Over Time

Jul 08

Oct 08

Jan 09

Apr 09

Jul 09

Oct 09

Jan 10

Apr 10

Jul 10

Avoiding
Potential
Drug-Drug
Interactions

98.8%

98.5%

98.5%

98.4%

98.7%

98.8%

98.4%

98.6%

98.5%

*P=0.05

Avoiding
Potentially
Inappropriate
Dosing

88.0%

89.7%

90.4%

92.5%

93.6%

92.3%

89.8%

91.8%

90.4%

Avoiding
Potential
Drug-
Disease
Interactions

87.2%

87.1%

88.7%

89.3%

88.3%

88.2%

88.0%

88.9%

89.4%

Avoiding
Potentially
Inappropriate
Therapy

69.9%

70.8%

68.7%

76.3%

79.6%

79.3%

80.6%

81.1%

82.6%

Monitoring/
Preventing
Potential
Adverse
Drug Events

74.2%

75.5%

77.9%

78.6%

79.2%

79.2%

80.1%

80.3%

79.8%




1=No activity

2=Possible Implementation
3=Partially Implemented
4=Fully Implemented (some)
5=Fully Implemented (all)

implementing bar coding

Prerequisite: Item should be in place before

Facilitator: Item not required but would
make it easier to implement bar coding

Item #

Prerequisite/
Facilitator

Element

N/A

Technology Environment

The pharmacy has successful experience with integrating/
interfacing information system technologies.

Barcode technology is available and already used for various
functions in the pharmacy (e.g. point of sale, reordering stock)

A network to support information transfer via radio frequency is
available in the pharmacy.

Information systems are protected with security and access
control systems.

An information system back up process has been prepared in case
of a technology failure.

Recovery and back up plans associated with technology failures
are regularly tested in the pharmacy or pharmacies.

Resource allocation plans for a barcode product verification
system have factored in the costs associated with hardware and
software requirements (including interface costs), and staffing
resources needed to maintain the system.

Physical Environment

Consideration has been given to where to place computer
terminals, docking stations, battery chargers, and other equipment
associated with a barcode verification system in a manner that
best supports the natural workflow of the dispensing process.

There is adequate space in the production section of the pharmacy
for computer terminals and other hardware associated with a
barcode verification system.

10

There is adequate space in the prescription verification section of
the pharmacy for computer terminals and other hardware
associations with a barcode verification system.

11

There are sufficient electrical outlets in the pharmacy for
charging and operating the equipment associated with a barcode
verification system.

12

Resource allocation plans for a barcode product verification
system have factored in costs associated with charges needed in
the physical environment.

Workflow

13

The processes associated with medication dispensing have been
thoroughly examined through flowcharting or process mapping to
promote detailed understanding of staff needs and the current
workflow.
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