CLINICAL DECISION
SUPPORT FOR ME/ADE
PREVENTION

Sandra Kane-Gill, PharmD, MSc, FCCP, FCCM

Associate Professor of Pharmacy, Critical Care Medicine and the
Clinical Translational Science Institute, University of Pittsburgh

Critical Care Medication Safety Pharmacist, Department of
Pharmacy, UPMC



Disclosures/ Conflicts of Interest

- None



Learning Objectives

- State the medication safety concerns for critically ill patients
compared to non-critically ill patients

- Describe the methods of detection for a comprehensive medication
error and adverse drug event (ADE) surveillance system

- Advocate for the proper use of CDS (alerts) based on performance
characteristics to identify and prevent ADE

- Devise a plan to develop effective alerts by learning from previous
work



D
Medication Errors and ADES

- Medication Errors (MES) — error occurring at any stage of
the medication use process

- ranges from 1.2 to 947 per 1,000 patient days with a median of
105.9

- MEs can result in adverse drug events (ADEs) known as
preventable ADEs
- 1-29% of ADE cases

- Computerized prescriber order entry (CPOE) —correct
handwriting errors

- Clinical decision support (CDS)- software that designed to
be a direct aid to clinical decision-making

- 12.5% reduction in medication errors, or 17.4 million
medication errors averted in the USAIn 1 yr

Long CL et al Ann Pharmacother 2004;38:853.
Kane-Gill SL et al. Crit Care Med 2010;38:S83
Georgious A et al. Ann Emerg Med 2013;61:644
Radley DC, et al. JAMIA 2013;20:470

Aronsky D Amia Annu Symp Proc 2007;863




L
Medication Errors Differ between ICU and

Non-ICU

ME Data ICU (n=541) Non-ICU (n=2711)
Medication Use prescribing 57.5%* prescribing 41.5%*
Process Node  administering 29.6%* administering 40.7%*
transcribing/documentation transcribing/documentation
11.3%* 16.4%*
Drug Class opioid analgesics 13.2% antiasthma/bronchodilators 14.8%

beta-lactam antimicrobials 8.4% opioid analgesics 12.7%
blood coagulation modifiers 6.4% vaccines 9.4%

Resulting observationt 23.5%* observationt 18.0%*

Level of Care VS/monitoring initiated/incr VS/monitoring initiated/incr
20.6%* 15.6%*
none 19.2%* none 43.4%*

Prolonged LOS 1.1% 0.4%

Patient Harm 12.4%* 5.8%*

*—
_p<0-05 Kane-Gill SL et al. Qual Saf Health Care. 2010; 19:55-59



ADE Outcomes Differ Between ICUs and
Non-ICUs

—_ Non-ICU

Frequency <0.01
(ADEs/1,000 patient days)

Life-threatening events 26% 11% <0.001
Discharged delayed 93% 6% NR
Disability at discharge 97% 3% NR
Total Costs ($) 19,700 14,000 0.16

NR= Not reported Cullen DJ et al. Crit Care Med 1997;25:1289-97



D
Methods of Detection

Real-time prevention not present Real-time prevention present

* Retrospective - Concurrent
* Non-targeted chart review - Non-targeted chart review *
o Targe’ged chart review - Targeted chartgeweyw/approach
Section of chart (discharge summary) . 1dentification @ manual* and
- Case review (M&M) electronic
* g ative data - Technological devices (i.e. automated
m dispensing cabinets)
AFidotes - Direct observation

* Abnormal lab values

* Abnormal drug concentrations ’ A.dmlnlstra’.clon €rrors _ _
« Text word searches - Patient/family communication

* Report from technological devices - Incident reports*
 Focus groups

. - Pharmacist surveillance

- Incidence reports

Trigger = signal or clue for an adverse event, ADE

Stockwell DC, Kane-Gill SL. CCM 2010:S117

* Additional challenges Manias E. Br J Pharacol 2013;76:7-20



Which ADE detection method
iIdentifies the most events?

Targeted medical record review using triggers
Comprehensive medical record review
Patient/Family communication

Voluntary reporting

o 0 T ®



The Best Detection Method

MRR - Patient

VR

Physician and Nurse
MRR Pharmacist Report

Olsen S et al. QSHC 2007: 40 Kaboli PJ et al. Pharmacotherapy

2010;30:529-53.

B

Jha AK et al. JAMIA 1998;5:305-314

MRR= medical record review
VR- voluntary reporting



SELECTING ALERTS

Trigger Tools (triggers/signals = alert)
Performance Characteristics



No Matter Our Familiarity
We May Miss Something...




Institute for Healthcare Improvement
Global Trigger Tool

- Medication Module Trigger
- M1- Clostridium difficile positive stool
- M2- Partial thromboplastin time (PTT) greater than 100 seconds
- M3- International normalized ratio (INR) greater than 6
- M4- Glucose less than 50mg/dL
- M5- Rising BUN or serum creatinine 2X over baseline
- M6- Vitamin K administration
- M7- Diphenhydramine administration
- M8- Flumazenil administration
- M9- Naloxone administration
- M10-Anti-emetic administration
- M11-Over-sedation and hypotension
- M12-Abrupt medication stop
- M13- other

Griffin FA, Resar RK. http://lwww.ihi.org/knowledge/Pages/IHIWhitePapers/IHIGlobalTriggerToolWhitePaper.aspx



Concurrent Targeted Medical Record Review
Using Antidote Triggers. . .for prevention

- Pediatric hospital
- Used a random approach to trigger evaluation
- Trigger focus: naloxone administration and glucose bolus

- Proceed with an in-depth evaluation in real-time
- Medical record review
- Interviews

- PPV for naloxone = 0.60 and glucose bolus = 0.58

- Found useful information for systematic changes

- Oversedation within 48h of surgery- variation in OR and PACU
practices, multiple services writing multiple orders

- Lack of standardization in insulin dosing and patients receiving
continuous infusion at risk

Muething SE et al. Qual Saf Health Care 2010;19:435



L
Performance Characteristics

- How well do triggers predict an drug reaction?
- Positive predictive value, sensitivity, specificity

- 12 studies describing 36 unique signal/triggers

Trigger Number of Unique | Positive Predictive
Triggers Value (PPV) Range

Antidotes 10 0.09-0.11
Laboratory values 19 0.03 - 0.27
Medication levels 7 0.03-0.50

- Why does this matter?
- Understand resources
- Alert fatigue/burden

- Number needed to alert (NNA) = 1/PPV
« 1/0.50 = 2; so | need to review 2 alerts to identify 1 ADR

Handler SM et al. J Am Med Inform Assoc 2007:14:451-458.
Moore C et al. J Patient Saf 2009:5:223-228.



Prospective Trigger Method

Performance Characteristics

Quinidine 50 NR No triggers
Hypoglycemia 27 NR 55
Hyponatremia 25 NR 38
Elevated BUN 22 27 33
Vancomycin 26 16 100

peak or trough

NR= Not reported
* Handler SM et al JAMIA 2007 ** Hwang SH et al AJHP 2008 *** Kane-Gill SL Int J Med 2011



LEARN FROM OTHERS

Plan for effective alerts



Learn from Others:
What Makes an Effective Alert?

- 162 RCT, Effective=improved primary or 50% of
secondary outcomes

Less likely to be effective

Presented in electronic charting or OR 0.37,CI1 0.17-0.80
order entry

More likely to be effective

Advice provided for patients in OR 2.77, Cl 1.07-7.17
addition to practitioners

Physician provides a reason for OR 11.23, C1 1.98-63.72
override

Evaluated by authors OR 4.35, Cl 1.66-11.44

OR= odds ratio, Cl= 95% confidence interval Roshanov PS et al BMJ 2013;346:f657



ALERTS DURING ORDERING

Why during the prescribing stage?
Tips for an effective alert



Sometimes We Do Things That are
Unsafe...




L
Preventable ADEs During Ordering Stage
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Cullen DJ et al; CCM 1997;25:1289
Carayon P et al. BMJ Qual Saf 2014;23:56



L
Simple but Effective

- Development and refinement of a predictive AKI trigger
with the goal of reducing AKI severity

- Knowledge for alert
- 23 nephrotoxins on the same day
- IV aminoglycoside for = 3 days

- Pharmacist managed-outside of workflow and advice
provided to practitioner

- Evidence of AKI

- Pediatric RIFLE criteria; no urine evaluation
- Risk: eCrCl decrease by 25%
- Injury: eCrCl decrease by 50%
- Failure: eCrCl decrease by 75%

- 42% decrease in AKI intensity with a reduction in days
In AKI per 100 exposure days

Goldstein SL et al. Pediatrics 2013;132:e756
Kirkendall ES et al. Appl Clin Inform 2014;5:313



L
Develop an Effective Alert

» Passive alert on order entry for a rise in SCr of 0.5mg/dL & nephrotoxin

Tiered Alert « Interruptive on exit from system for increasing SCr, prescribed a drug to
be avoided, and baseline GFR >30mL/min

» Prevented nuisance alerts by providing baseline GFR to
avoid alerts for pre-existing chronic kidney disease

Patient Specific

PrOVided AdViCE and « Passive: upon a click received graph of urine output, graph
Patient |nf0rm ation SCr, recommendations about drug order

* Interruptive: modify drug order, correct drug order so no

Forced Response future alerts, defer until next session, indicate on dialysis and
therefore no more alerts

* Increased rate and timeliness of drug modification or
discontinuation

McCoy AB et al. AJKD 2012;56:832



Summary

- Errors and ADEs differ between ICU and non-ICU
- Alerts should be developed specific to the environment

- Selecting alerts
- Detection or prevention

- Performance characteristics
- May vary depending on setting

- A plan for an effective alert includes advancing alert
knowledge and alert delivery for ME reduction and ADE
prevention



