Safe Use Symposium:
A Focus on Reducing Preventable
Harm from Drugs in the
Outpatient Setting

Scott K. Winiecki, MD
Team Lead, Safe Use Initiative

Professional Affairs and Stakeholder Engagement Staff
(PASEYS)

Center for Drug Evaluation and Research,
U.S. Food and Drug Administration

June 15, 2017

U.S. FOOD & DRUG

ADMINISTRATION



Disclosures

* | have nothing to disclose.

oI U.S. FOOD & DRUG

ADMINISTRATION >




Disclaimer

This presentation reflects the views of the
author and should not be construed to
represent FDA's views or policies.
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First Things First

e Wi-Fi network: FDA-Public

— Passcode is “publicaccess”

 Opportunities for lunch are limited

— Consider purchasing lunch from the kiosk to avoid
lines at lunchtime
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Why are we Having this Meeting?

 For about the last 20 years, there has been a great
deal of focus and research on patient safety

— Most of this has focused on hospitals, where
patients receive complex and high acuity care

* But, most interactions with the healthcare system
occur outside of hospitals

— Given the enormous number of outpatient encounters,
many preventable harms occur outside of hospitals

e More research is needed to reduce harms and
increase safety for patients receiving

outpatient care
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Safe Use Initiative

 Mission: Create and facilitate public and private
collaborations within the healthcare community.

 Goal: Reduce preventable harm by developing,
implementing, and evaluating cross sector
interventions with partners committed to safe and
appropriate medication use
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Conceptual Framework for
Non-Preventable Harm

* |Indications

* I[dentified ____, | Unavoidable subset of
Risks ldentified Risks

e Potential =

Risks .
Gaps In Current

. Missing Knowledge

Information _
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How do you Reduce Preventable Harm?

e |dentify patients at highest risk

e Provider and facility feedback and/or self-
assessment

e Make meds easier to use
e Patient education
* Improve communication

> There is no “one size fits
all” solution



Safe Use Partners

Federal agencies

Healthcare professionals
and professional societies

Pharmacies, hospitals, and
other health care entities

Patients, caregivers,
consumers, and their
representative
organizations
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Safe Use Partners

* Federal agencies

* Healthcare professionals
and professional societies

 Pharmacies, hospitals, and
other health care entities

e Patients, caregivers,
consumers, and their
representative
organizations

= Almost anyone
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Drugs with Active Safe Use Projects

Safe Use has 13 current projects. These involve a
wide variety of drugs and potential adverse events.

https://www.fda.gov/Drugs/DrugSafety/SafeUselnitiative/ucm?277720.ht

Opioids

Antibiotics

Anti-hyperglycemic agents
Stimulants

Pediatric cough and cold medications

Appearance and Performance Enhancing Substances
NSAIDS
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https://www.fda.gov/Drugs/DrugSafety/SafeUseInitiative/ucm277720.htm
https://www.fda.gov/Drugs/DrugSafety/SafeUseInitiative/ucm277720.htm
https://www.fda.gov/Drugs/DrugSafety/SafeUseInitiative/ucm277720.htm

Extramural Research

Safe Use funds projects that “develop innovative methods to create,
facilitate, and encourage research in the area of safe medication use
that seeks to reduce preventable harm from drugs.”

This is accomplished via the Broad Agency Announcement (BAA), an
open and continuous announcement to solicit research proposals.

Details on the BAA can be found at FedBizOpps.gov
https://www.fbo.gov/index?s=opportunity& mode=form&id=9c48c5
09b0bfb19144d50ffc667f9550&tab=core& cview=1
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Thank You
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FDA Safe Use Team Contact
Information

Scott K. Winiecki, MD

 Email: scott.winiecki@fda.hhs.gov or
CDERSafeUselnitiative@fda.hhs.gov
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Medication Safety: The
Evolution From Inpatient To
Outpatient: What We Know,

What We Still Don’t Know and
Why IT Hasn’t Fixed
Everything

FDA Safe Use Symposium
David C Classen, MD, MS
University of Utah
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SHOWS VIDEO

CBS/AP = December 4, 2014, 6:11 PM

Hospital medication error
kills patient in Oregon

17 Comments / f Share / % Tweet / @ Stumble / @ Email

A hospital in Bend, Oregon, says it administered the wrong medication to a
patient, causing her death.

Loretta Macpherson, 65, died shortly after she was given a paralyzing agent
typically used during surgeries instead of an anti-seizure medication, said Dr.
Michel Boileau, chief clinical officer for St. Charles Health System.

He said Macpherson stopped breathing and suffered cardiac arrest and brain
damage.

Macpherson came into the ER two days earlier with medication dosage questions
after a recent brain surgery.

Three employees involved in the error have been placed on paid leave. The
organization is conduecting an investigation, but doesn't yet know how the error
occurred, Boileau said.

The investigation is looking at every step of the medication process: from how the
medication was ordered from the manufacturer, to how the pharmacy mixed,
packaged and labeled the drug, to how it was brought to the nurses and
administered to the patient.

"We're looking for any gaps or weaknesses in the process, or to see if there has
been any human error involved," Boileau said.

The hospital notified the Deschutes County district attorney, who did not
immediately return a call for comment.

According to the Bend Bulletin, the doctors determined Macpherson needed an
intravenous anti-seizure medication called fosphenytoin, but instead accidentally
administered rocuronium, which caused Macpherson to stop breathing and go
into cardiac arrest, leading to irreversible brain damage. The hospital took
Macpherson off life support Wednesday morning.



DANGEROUS DOSES DEC. 15, 2016

Part 3: Pharmacies miss half of dangerous drug
combinations

Pharmacists should tell patients about drug interactions that could cause severe harm or death. But testing of 255

pharmacies found that many failed to say a word about the risks. CVS, Walgreens, Wal-Mart and others are promising

reforms. MoRE>

DANGEROUS DOSES FEB. 11, 2016 DANGEROﬁS D‘OSES FEB. 11, 2016

Part 1: Finding dangerous Part 2: Drug mix leaves

drug interactions woman fighting for life

The Chicago Tribune teamed with data scientists and First Becki Conway had a sore throat and cough. Then a
pharmacologists to identify pairs of drugs that may rash. Soon, her skin peeled off in sheets.

increase the risk of a fatal heart condition.

Impact and updates

DANGEROUS DOSES APR. 28, 2017

House backs study of pharmacy safety, consumer needs after Tribune
investigation



By Sam Roe, Ray Long and Karisa King

DECEMBER 15, 2016, 8:44 AM

T he Tribune reporter walked into an Evanston CVS pharmacy carrying two prescriptions: one for a

common antibiotic, the other for a popular anti-cholesterol drug.

Taken alone, these two drugs, clarithromycin and simvastatin, are relatively safe. But taken together

they can cause a severe breakdown in muscle tissue and lead to kidney failure and death.

When the reporter tried to fill the prescriptions, the pharmacist should have warned him of the dangers.

But that's not what happened. The two medications were packaged, labeled and sold within minutes,

without a word of caution.

The same thing happened when a reporter presented prescriptions for a different potentially deadly

drug pair at a Walgreens on the Magnificent Mile.
And at a Wal-Mart in Evergreen Park, a Jewel-Osco in River Forest and a Kmart in Springfield.

In the largest and most comprehensive study of its kind, the Tribune tested 255 pharmacies to see how
often stores would dispense dangerous drug pairs without warning patients. Fifty-two percent of the
pharmacies sold the medications without mentioning the potential interaction, striking evidence of an

industrywide failure that places millions of consumers at risk.

CVS, the nation's largest pharmacy retailer by store count, had the highest failure rate of any chain in
the Tribune tests, dispensing the medications with no warning 63 percent of the time. Walgreens, one of

CVS' main competitors, had the lowest failure rate at 30 percent — but that's still missing nearly 1 in 3

e P I



Medication Use Is Pervasive

e 2.6 billion drugs prescribed annually

e 4in 5 adults will use a medication in
any given week

e More than 25% of children are on a
chronic medication

 |OM’s “Preventing Medication Error”
suggests every hospitalized patient is
at risk for at least one medication
error per day

Institute of Medicine (IOM). Preventing medication errors.
Washington, DC: National Academies Press; 2006.
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Based on the sheer volume of medication use, there is a lot of work to be done.

2.6 billion drugs are  prescribed annually 
4 in 5 adults will use a medication in any given week
More than 25% of children are on a chronic medication 

Because of the significant number of medications ordered and administered, even achieving 99.999% success (identified as the benchmark of success in six sigma) would result in 260 errors annually based on 2.6 billion annual prescriptions. 

Unfortunately, healthcare tends to operate in the 95-99% error-free rate and exposes millions of patients to harm.  In the healthcare setting, even small rates of failure can result in harm. Additionally, the medication-use process is complex, encompassing several phases, including (but not limited to) prescribing, dispensing, administering, and monitoring. Only well-designed systems which are focused on safety can make substantial improvements in this risk profile.

In the IOM’s 2006 report about medication error, an alarming fact was presented – every hospitalized patient is at risk for a daily medication error


Scope of Medication Errors

e Serious preventable medication errors
occur in:

— 3.8 million inpatient admissions?

— 3.3 million outpatient visits3

* Mortality from preventable medication
errors:

— 7,000 deaths each year*

Notes
2. Massachusetts Technology Collaborative (MTC) and NEHI, 2008. Saving Lives, Saving Money: The Imperative for CPOE in Massachusetts. Updated to 2008 figures. Cambridge, MA:
NEHI, 2008. Available at: http://www.nehi.net/publications/8/saving_lives_saving_money_the_imperative_for_computerized_physician_order_entry_in_massachusetts_hospitals.
3. Center of Information Technology Leadership (CITL), The Value of Computerized Provider Order Entry in Ambulatory Settings. Updated to 2007 figures. Available at:
http://www.partners.org/cird/pdfs/CITL_ACPOE_Full.pdf. Last accessed October 2011.
4. Institute of Medicine (IOM). To Err Is Human: Building a Safer Health System. Washington, DC: National Academy Press; 1999.



REVIEW ARTICLE

A New, Evidence-based Estimate of Patient Harms
Associated with Hospital Care

John T. James, PhD

Objectives: Based on 1984 data developed from reviews of medical
records of patients treated in New York hospitals, the Institute of Med-
icine estimated that up to 98,000 Americans die each year from medical
errors. The basis of this estimate is nearly 3 decades old; herein, an
updated estimate is developed from modern studies published from
2008 to 2011.

Methods: A literature review identified 4 limited studies that used
primarily the Global Trigger Tool to flag specific evidence in medical
records, such as medication stop orders or abnormal laboratory results,
which point to an adverse event that may have harmed a patient. Ulti-
mately, a physician must concur on the findings of an adverse event and
then classify the severity of patient harm.

Results: Using a weighted average of the 4 studies, a lower limit of
210,000 deaths per year was associated with preventable harm in hos-
pitals. Given limitations in the search capability of the Global Trigger
Tool and the incompleteness of medical records on which the Tool de-
pends, the true number of premature deaths associated with preventable
harm to patients was estimated at more than 400,000 per year. Serious
harm seems to be 10- to 20-fold more common than lethal harm.
Conclusions: The epidemic of patient harm in hospitals must be taken
more seriously if it is to be curtailed. Fully engaging patients and their
advocates during hospital care, systematically secking the patients’
voice in identifying harms, transparent accountability for harm, and
intentional correction of root causes of harm will be necessary to ac-
complish this goal.

Key Words: patient harm, preventable adverse events, transparency,
patient-centered care, Global Trigger Tool, medical errors

(J Patient Saf 2013;00: 00—00)

“All men make mistakes, but a good man
yields when he knows his course is wrong,
and repairs the evil. The only crime is
pride.”— Sophocles, Antigone’’

M edical care in the United States is technically complex at
the individual provider level, at the system level, and at

From the Patient Safety America, Houston, Texas.
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the national level. The amount of new knowledge generated
each year by clinical research that applies directly to patient care
can easily overwhelm the individual physician trying to opti-
mize the care of his patients.! Furthermore, the lack of a well-
integrated and comprehensive continuing education system in
the health professions is a major contributing factor to knowl-
edge and performance deficiencies at the individual and system
level.? Guidelines for physicians to optimize patient care are
quickly out of date and can be biased by those who write the
guidelines.?> > At the system level, hospitals struggle with staff-
ing issues, making suitable technology available for patient care,
and executing effective handoffs between shifts and also between
inpatient and outpatient care.® Increased production demands in
cost-driven institutions may increase the risk of preventable ad-
verse events (PAEs). The United States trails behind other devel-
oped nations in implementing electronic medical records for its
citizens.” Hence, the information a physician needs to optimize
care of a patient is often unavailable.

At the national level, our country is distinguished for its
patchwork of medical care subsystems that can require patients
to bounce around in a complex maze of providers as they seck
effective and affordable care. Because of increased production
demands, providers may be expected to give care in suboptimal
working conditions, with decreased staff, and a shortage of
physicians, which leads to fatigue and burnout. It should be no
surprise that PAEs that harm patients are frighteningly common
in this highly technical, rapidly changing, and poorly integrated
industry. The picture is further complicated by a lack of trans-
parency and limited accountability for errors that harm patients.®-°

There are at least 3 time-based categories of PAEs recog-
nized in patients that are or have been hospitalized. The broadest
definition encompasses all unexpected and harmful experience
that a patient encounters as a result of being in the care of a
medical professional or system because high quality, evidence-
based medical care was not delivered during hospitalization. The
harmful outcomes may be realized immediately, delayed for days
or months, or even delayed many years. An example of immediate
harm is excess bleeding because of an overdose of an anticoagu-
lant drug such as that which occurred to the twins born to Dennis
Quaid and his wife.'® An example of harm that is not apparent
for weeks or months is infection with Hepatitis C virus as a result
of contaminated chemotherapy equipment.!! Harm that occurs
years later is exemplified by a nearly lethal pneumococcal infec-
tion in a patient that had had a splenectomy many years ago, yet
was never vaccinated against this infection risk as guidelines and
prompts require.!'?

METHODS
The approach to the problem of identifying and enumer-
ating PAEs was 4-fold: (1) distinguish types of PAEs that may
occur in hospitals, (2) characterize preventability in the context
of the Global Trigger Tool (GTT), (3) search contemporary
medical literature for the prevalence and severity of PAEs that
have been enumerated by credible investigators based on medical

www.journalpatientsafety.com I 1
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US Government Study

ADVERSE EVENTS IN HOSPITALS:
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Incidence Rates — of all beneficiaries

« Adverse Events
13.590 (NQF, HAC, F— | Level)
O- 6% * NQF Serious Reportable Events
1 O% « Medicare Hospital-Acquired
. Conditions

e Temporary Harm Events (E
135% Level)



Presenter
Presentation Notes
Add F – I to define Adverse Events
Incidence density – 36/100 hospital admissions (TH and AE)


ERRORS & ADVERSE EVENTS

By David C. Classen, Roger Resar, Frances Griffin, Frank Federico, Terri Frankel, Nancy Kimmel,
John C. Whittington, Allan Frankel Andrew Seger, and Brent C. James

‘Global Trigger Tool’ Shows
That Adverse Events In Hospitals
May Be Ten Times Greater
Than Previously Measured

ABSTRACT Identification and measurement of adverse medical events is
central to patient safety, forming a foundation for accountability,
prioritizing problems to work on, generating ideas for safer care, and
testing which interventions work. We compared three methods to detect
adverse events in hospitalized patients, using the same patient sample set
from three leading hospitals. We found that the adverse event detection
methods commonly used to track patient safety in the United States
today—voluntary reporting and the Agency for Healthcare Research and
Quality’s Patient Safety Indicators—fared very poorly compared to other
methods and missed 90 percent of the adverse events. The Institute for
Healthcare Improvement’s Global Trigger Tool found at least ten times
more confirmed, serious events than these other methods. Overall,
adverse events occurred in one-third of hospital admissions. Reliance on
voluntary reporting and the Patient Safety Indicators could produce
misleading conclusions about the current safety of care in the US health
care system and misdirect efforts to improve patient safety.

ool 10J377 Mhithaff20M.0190
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Health Affairs

EXHIBIT 3

Adverse Events In Three Study Hospitals Detected By All Methods, By Severity Level

Type of adverse event Severity level

E F G H | Total
Medication-related 100 46 Z Z 1 150
Procedurerelated (excluding infection) b/ 26 5 7 2 109
Nosocomial infection 30 37 2 2 l 72
Pulmonary/VTE 8 5 2 0 i 17
Pressure ulcers 10 ] 1 ( ( 11
Device failure 1 b ( 1 1 b
Patient falls 2 ] ( 1 1 3
Other 10 1 ( 3 2 26
Total 277 133 11 14 8 393



TRIGGER METHODOLOGIES UNCOVER 10 TO 100 FOLD
MORE ADVERSE EVENTS THAN INCUMBENT SYSTEMS

Adverse Event Detection, by Severity Level and Hospital

Hospital Voluntary Reporting

IHI Global Trigger Tool AHRQ Patient Safety Indicators System
E - Temporary Harm 204 23 0
F - Increased Length of Stay 124 7 2
G - Permanent Harm 8 1 2
H - Intervention Needed to Sustain Life 14 0 0
| - Death 4 4 0
TOTAL 354 35 4

Source: Classen et al, Health Affairs 2011



Bl VIEWPOINT JAMA Editorial, June 5,
2013 from clinical leaders

The Future of Quality Measurement |kttt

for Improvement and Accountability

surement s tem re (.{'Lll'['t._ S 0110'01'[10'

surement is often setting-spec

Table. National Quality Strategy Domains: Current and Future
Measure Examples

Examples

Most U.S. hospitals do
not measure — much

less track and manage

“all cause harm” using

clinical data

Quality

Dimension® Current Meas

Safety

Central-line infections;
claims-based
health
care—acquired
conditions

Care coordination Care transitions

Clinical care

measure (3-iterm
patient report);
hospital
readmissions
Seting-specific c:Iinical

© oncm ion

Population and Smoking;

COoMmmunity

health
Patient

immunizations

Consumer

experience Assessment of

and

engagement

Cost and
efficiency

Healthcare
Providers and
Systems (CAHPS)
surveys

Cost for individual
episodes around
hospitalization

Future Measures

All-cause patient harm
including clinical data

Readmissions across setti
care transition composite;
patient-reported care
coordination across

ntered and

it-reported outcome
measures; outcome
measures for patients with
multiple chronic conditions

Determinants of health;
reduction in disparities

Multimodal collection of
patient experience; shared
decision making and
engagement

Costs across episodes with
shared accountability; total
cost of care for
populations

A Adapted from the US Dept of Health and Human Services.!



National Automated Safety Collaborative:
Real-time Patient Safety Organization -
Pascal Metrics
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Meaningful Use-Great for EHR Adoption

Basic EHR adoption increased while certified EHR adoption remained high

Figure 1: Percent of non-Federal acute care hospitals with adoption of at least a Basic EHR with notes system and
possession of a certified EHR: 2008-2015

-

-0 96%

® Certified EHR

83.8%*
® Basic EHR
9.4% 12.2%
..__—

2008 2009 2010 2011 2012 2013 2014 2015



High Rates of Adverse Drug Events

ORIGINAL INVESTIGATEION

[ — |
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in a Highly Computerized Hospital

_|'|.'.|:|'|.|:|:|'J|ﬂ:rt1-'|'_ Hﬂrk-cr,HS,MD;j:mﬁ:ch H-DJII‘I'IIII'E, Pharml¥ Charlene B Wetr, RN, Phi-

Charles [ Benneit, MDD}, FhD, MPF; John F. Hurdle, M}, FhD

Baxkgrownsh Numerous studies have shown that spe-

cific computerized interventions may reduce medica-
tion errors, but few have examined adverse drug events

[AD¥Es) across all stages of the computerized medica-
tion process. We describe the [requency and type of
inpatient ADEs that ocourred following the adoption of
multiple computerized medication ordering 2nd admin-
istration systems, including computerized physician or-
der entry (CPOE)L

Methods: Using explicit standardized criteria, pharma-
cists classilied inpatient ADEs [rom prospective daily re-
views ol electronic medicl records [rom a rendom sample
of all admissions during a 20-week period at a Veterans
Administration hospital. We analyzed ADEs that neces-
sitated a changed treatment plan.

Resvlis: Among 937 hespital admissions, 483 clini-
ally signilicant inpatient ADEs were identified, account-

ing for 52 ADEs per 100 admissions and an incidence den-
sity of 70 ADEs per 1000 patient-days. One gquarter of
the hospitalizations had at least 1 ADE. Of all ADEs, 9%
resulted in serious harm, 2% in additional monitoring
and interventions, 32% in interventions alone, and 11%
in monitoring alone; 27 should have resulted in addi-
tsonal interventions or monitoring. Medsmtion errors con-
tributed to 27% of these ADEs. Errors associated with
ADEs occurred in the [ollowing stages: 61% ordering, 25%
monitoring, 13% ad minstration, 1% dispensing, and 076
transcription. The medical record refllected recognition
of 76% ol the ADEs.

Concluslons: High rates of ADEs may continue to oc-
cur after implementation of CPOE and related compaut-
erized medication systems that lack decision support [or
drug selection, dosing, and monitoring.

Arch Imtern Med 2005,165:1111-1116




AHRQ/NQF/Leapfrog EHR Flight Simulator

"Anyone here know how to play )
Microsoft’s Flight Simulator?”




Relationship between medication event rates
and the Leapfrog computerized physician order

entry evaluation tool

Alexander A Leung," Carol Keohane, ' Stuart Lipsitz,' Eyal Zimlichman,'
Mary Amato, " Steven R Simon,' Michael Coffey,> Nathan Kaufman,’
Bismarck Cadet,* Gordon Schiff,' Diane L Seger,' David W Bates'

ABSTRACT

Objective The Leapfrog CPOE evaluation tool has
been promoted as a means of monitoring computerized
physician order entry (CPOE). We sought to determine
the relationship between Leapfrog scores and the rates
of preventable adverse drug events (ADE) and potential
ADE.

Materials and methods A cross-sectional study of
1000 adult admissions in five community hospitals from
October 1, 2008 to September 30, 2010 was
performed. Observed rates of preventable ADE and
potential ADE were compared with scores reported by
the Leapfrog CPOE evaluation tool. The primary outcome
was the rate of preventable ADE and the secondary
outcome was the composite rate of preventable ADE and
potential ADE.

Results Leapfrog performance scores were highly
related to the primary outcome. A 43% relative
reduction in the rate of preventable ADE was predicted
for every 5% increase in Leapfrog scores (rate ratio 0.57;
95% Cl 0.37 to 0.88). In absolute terms, four fewer
preventable ADE per 100 admissions were predicted for
every 5% increase in overall Leapfrog scores (rate
difference —4.2; 95% Cl —7.4 to —1.1). A statistically
significant relationship between Leapfrog scores and the
secondary outcome, however, was not detected.
Discussion Our findings support the use of the
Leapfrog tool as a means of evaluating and monitoring
CPOE performance after implementation, as addressed
by current certification standards.

Conclusions Scores from the Leapfrog CPOE
evaluation tool closely relate to actual rates of
preventable ADE. Leapfrog testing may alert providers to
potential vulnerabilities and highlight areas for further
improvement.

in the rates of preventable ADE and potential ADE—
is an arduous and expensive process.' 12 Therefore,
for practical reasons, most hospitals seeking to evalu-
ate the effectiveness of a CPOE system are limited to
indirect, surrogate measures.

To this effect, the Leapfrog Group has developed
an independent, inexpensive, and standardized tool
for assessing the performance of a hospital’s CPOE
system by using simulaton cases. In essence, the
Leapfrog CPOE evaluation tool estimates the
potential benefit of a CPOE system by testing how
it handles a variety of dangerous medication order-
ing scenarios." ® '3 Accordingly, performance
scores are presumed to be linked to actual
outcomes.’

Objective

The Leapfrog CPOE evaluation tool, presently the
only instrument of its kind, has been quickly
adopted into practice for monitoring pur-
poses.® ¥ ™ However, it stll remains uncertain
whether Leapfrog performance scores are related
to outcomes in real-world settings as empirical evi-
dence is currently lacking.® Addressing this evi-
dence gap, we sought to determine the relationship
between test scores and actual rates of preventable
ADE and potential ADE.

MATERIALS AND METHODS

We performed a cross-sectional study to compare
the rates of preventable ADE and potential ADE
with scores reported by the Leapfrog CPOE evalu-
ation tool. This study was conducted independently
of the Leapfrog Group and was approved by the
institutional review boards at each hospital site.



The Assessment Methodology

Simulations of EHR Use with CPOE

The assessment pairs medication orders that would cause a serious adverse drug event with

a fictitious patient.
Patient
AB

Female
52 years old
Weighs 60 kg

Allergy to morphine .
Normal creatinine and observes and records the type of CDS-generated advice that is
given (if any).

‘@ Coumadin (Warfarin) 5 mg po three times a day.

A physician enters the order ...




The Assessment Tool

AHRQ/NQF/Leapfrog Assessment Tool (cont’ d)
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FOCUS ON QUALITY

By Jane Metzger, Emily Welebob, David W. Bates, Stuart Lipsitz, and David C. Classen

Mixed Results In The Safety
Performance Of Computerized
Physician Order Entry

ABSTRACT Computerized physician order entry is a required feature for
hospitals seeking to demonstrate meaningful use of electronic medical
record systems and qualify for federal financial incentives. A national
sample of sixty-two hospitals voluntarily used a simulation tool designed
to assess how well safety decision support worked when applied to
medication orders in computerized order entry. The simulation detected
only 53 percent of the medication orders that would have resulted in
fatalities and 10-82 percent of the test orders that would have caused
serious adverse drug events. It is important to ascertain whether actual
implementations of computerized physician order entry are achieving
goals such as improved patient safety.

any people have suggested In this application of clinical decision support,
that electronic health rec- physicians are made aware of potential safety
ords represent essentialinfra-  issues that can result—for example, when ampi-
structure for the provision of cillin is given toa patient with a known allergy to
safe health care in the United penicillin, or the dose being ordered for a pedi-
States. For several years, the Institute of Medi- atric patient is much higher than the therapeutic
cine, the Leapfrog Group, the National Quality range fora child of this age and weight. Prescrib-

Dol W.I377 Mhithaff 20000160
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EXHIBIT 2
_________________________________________________________________________________________________________________________________________________________|]
Hospital Scores For Detection Of Test Orders That Would Cause An Adverse Drug Event In An Adult Patient According To
The Software Product (Vendor) Implemented
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% Handled Correctly

Orders Handled Correctly by Checking Category
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Ambulatory Adverse Drug Events (ADEs)
After Hospital Discharge

Tabwe 2. Typa of Injury and Incldence of All Adverse Events, Praventable Adverse Events, and Amellorable Adverse Events”

Type of Adverse Evant Incldence Type of Injury
Adverse Drug Bvent Frocedure Related Mosccomlal Infection Fall Crther
Rin 0% n il
All TEADD 19 [15-23]) = (B6) 13 (17} 45 304} 11615}
Prevantable 237400 (& [4-B] 12 (50 2 RN 2B G (3E)
Ameliorable 244400 15 [4-81 19 (7 ERN 1 (4 0 ) 2(8)

Ann Intern Med. 2003;138:161-167.



ED Visits for ADEs

» Estimate of 4 ED visits for ADEs per 1000 individuals annually in
2013 and 2014

o 27.3% resulted in hospitalization

* Anticoagulants, antibiotics, and diabetes agents were implicated in
an estimated 46.9%, which included clinically significant AEs
— hemorrhage (anticoagulants)
— moderate to severe allergic reactions (antibiotics)
— hypoglycemia with moderate to severe neurological effects
(diabetes agents)

* Older adults experienced the highest hospitalization rates (43.6%)

ISMP/ASHP Medication Safety Certificate Program 2017



Ambulatory Medication Safety Studies

» JAMA Study— Ambulatory Medication Safety
In the Elderly

B Conducted in Medicare HMO Population

B Aggressive ascertainment of ADE’ s by
multiple methods including several forms of
“Triggers”

B ADE’ s Common in the Elderly—Many
Preventable- 5%

B Preventable Problems in Ordering and
Adequate Monitoring

® 2,000,000 ADEs; in Medicare population

Gurwitz JH, Field TS, Harrold LR et al. Incidence and preventability of adverse drug events among older persons in the ambulatory
setting. JAMA. 2003 Mar 5;289(9):1107-16.



Ambulatory Medication Safety Studies

» NEJM Study- Ambulatory Medication Safety In Private
Clinic Setting

B Similar methodology as above
B Conducted in 4 Primary Care Clinics

W Aggressive ascertainment as above plus patient query
(Not used in JAMA Study)

— Patient reports identified 3 fold greater than chart
review

B 24% of patients experience ADE within a year
B Many preventable or Ameliorable
—Many ADE’ s not diagnosed despite clear symptoms

Gandhi TK, Weingart SN, Borus J et al. Adverse Drug Events in Ambulatory Care. N Engl J Med. 2003; 348:1556-64.



Community Pharmacy Safety

Range of dispensing errors in community pharmacies and ambulatory care
pharmacies range from 1-24% depending on how study was conducted

Flynn EA, Barker KN. Research on errors in dispensing and medication administration. In: Cohen MR, eds. Medication errors. 2nd ed. Washington, DC: American Pharmacists
Association; 2007:15-41.

Nationwide, observation-based study of dispensing errors inspected 5,784
prescriptions, revealing 91 errors (1.57%) and 74 “near errors” (1.28%)

Flynn EA, Dorris NT, Holman GT et al. Medication dispensing errors in community pharmacies: A nationwide study. In Proceedings of the Human Factors and Ergonomics Society 46th
Annual Meeting. Santa Monica, CA: SAGE Publications; 2002:1448-51.

Overall dispensing error rate was 1.3% (77 errors among 4,481
prescriptions); range, 0 —12.8%

—Of 77 identified errors, 5 (6.5%) were judged to be clinically important

—At a rate of about 4 errors per day, pharmacy filling 250 prescriptions daily

—Estimated 51.5 million errors occur during filling of 3 billion prescriptions
each year

Flynn EA, Barker KN, Carnahan BJ. National observational study of prescription dispensing accuracy and Safety in 50 pharmacies. J Am Pharm Assoc. 2003; 43:191-200.



Cisapride Ambulatory Safety Study

» Studied occurrence of Cisapride physician co-prescribing
and pharmacy co-dispensing of Cisapride with
contraindicated drugs

» Study period 1993-1998

B Emphasis after new warnings published in early 1995

» Used Managed Care Database

B Exclusions included Incomplete Data, Kids, Insurance Coverage
Duration

» 131,485 dispensed prescriptions after warnings

» 4144 prescriptions overlapped with contraindicated drugs
B 50% same Physician
B 89% Same Pharmacy

Jones et al JAMA. 2001;286:1607-1609
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Pharmacy Computer Field Test of
Unsafe Orders

Cephradine oral suspension IV

Ketorolac 60mg IV (aspirin allergy)

Vincristine 3mg IV for one dose (2 year old)
Colchicine 10mg IV for one dose (adult patient)
Cisplatin 204mg IV for one dose (26 Kg child)
Nizatidine 300mg hs (patient on famotidine)
Colchicine 1mg IV g4h for 8 doses

Ketoconazole 200mg daily (patient on cisapride)
Tobramycin 120mg IV g8h (CrCL = 10 ml/min)

Acetaminophen (patient on Percocet)
ISMP Medication Safety Alert Volume 4, Issue 3, February 10, 1999
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CPOE/EHR Systems— MED Error Prevention

Figure 1. Vulnerability Across Different E-Prescribing Platforms to Prevent
Specific Types of Prescribing Error Scenarios

Drug-disease interaction
Adjacency error (menu pick error)
Wrong frequency for drug form
Wrong dose for indication - : -
Wrong form or route (wrong sig)
Wrong dispensed amount
Wrong units {(insulin IU vs ml]
Duplicate, same exact drug
Duplicate {Different drug but same ingredients)
Allergy b : . .

Drug-drug interactions

Dmission errors

1000 fold overdose (levothyroxine, mg vs ug)

Mote: A completely safe system would achieve a score of ™5,” and a completely unsafe system would score "1.”
Averages reflect the aggregate score from testing each scenario in 13 different CPOE platforms. Data from Schiff

et al., 2015.28
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Selected medication safety risks to manage in2016  —SAFETY briefs —
that might otherwise fall off the radar screen—Part| /\ pen deviceforu-500insuiin makes great

It would be an incredibly arduous and a near impossible task to list all the *** sense. As mentioned in our last newsletter,

Educating the Healthcare Community About Safe Medication Practices

risks associated with medication use that could lead to harmful medication
errors. This is often at the heart of wondering where to start to improve
medication safety, and why people frequently resort to playing “whadk-a-
mole,” addressing risks only after they pop up and become visible after an
4 adverse event. It's also one of the primary reasons ISMP has established
the Targeted Medication Safety Best Practices for Hospitals—to help create a sharp lens
with which to focus improvement efforts on a few best practices that we are confident
will prevent patient harm.

We introduced the 2016-2017 Targeted Best Practices in our December 17 2015 newsletter
(www.ismp.org/sc?id=417). In this week’s issue, we thought it might be useful to describe
other selected medication safety risks that might otherwise fall off the radar screen unless
an adverse event happens to draw attention to them. Again, there is an overabundance
of risks to choose from, but we thought these particular, serious risks may not otherwise
garner attention without mention. We have selected one risk from each of ISMP's 10 Key
Elements of the Medication Use System™ as vulnerabilities in these system elements
cause errors. In Part |, we cover five of the Key Elements related to the management of
patient information and drug information, how information is communicated to staff,
how information is presented on drug labels and packages, how healthcare providers
package medications prior to administration, and how patients are educated. Part Il will
cover the remaining five Key Elements associated with medication storage, the environ-
ment, medication devices and technology, human resources, and culture.

the US Food and Drug Administration (FDA)
has approved HUMULIN R U-500 KWIKPEN
(insulin human injection) (500 units/mL) in a
prefilled pen device. US00insulin is indicated
for patients with type 1 and type 2 diabetes
who need more than 200 units of insulin per
day. The U-500 pen holds a 3 mL, 1,500 unit
insulin cartridge and is the same size as
other Lilly pens butdials in 5-unitincrements
rather than 1-unitincrements (Figure 1). The
device has an aqua pen body to differentiate
it from other insulin pens. Until now, U-500
insulinwas only available in a vial, and since
there is no U-500 syringe, it had to be ad-
ministered with either a U-100insulin syringe
that required a dose conversion to U-100
markings, or a tuberculin (TB) syringe that
required conversion to volume markings.

Figure 1. New HumuLIN B U-500 KwikPen dials




ISMP Safety Alert Recs 2016

Patient Information—Placing Orders on The Wrong
Patient’s Electronic Health Record (EHR)

Drug Information—Nursing references promote
unnecessary IV medication dilution

Communication—In the EHR confusing the available
concentration as the patient’s dose

Manufacturer Packaging—per liter electrolyte content
on label of various IV bag sizes

Practitioner Packaging--drawing more than one dose
Into a syringe.

Patient Education—Discharged patients do not
understand discharge medications




ISMP Safety Alert Recs 2016

Drug Storage—Improper and unsafe vaccine
storage

Environmental Factors—Poor quality lighting

Medication Device Use—Failure to disinfect ports
and use sterile caps

Staff Competency—IV practices based on
apprentice learning

Culture—HR policies that conflict with a just
culture



= The Medication Use Process

Adverse Drug Events (ADEs) and Medication Errors
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Medication Management Process
i With Specific Technologies
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Improving medication safety: Development
and impact of a multivariate model-based
strategy to target high-risk patients

Tri-Long Nguyen'*?#* Géraldine Leguelinel-Blache"?, Jean-Marie Kinowski'?,
Clarisse Roux-Marson'%, Marion Rougier’, Jessica Spence®?, Yannick Le Manach®*,
Paul Landais®®

1 Department of Pharmacy, Nimes University Hospital, Nimes, France, 2 Laboratory of Biostatistics,
Epidemiology, Clinical Research and Health Economics, University Institute of Clinical Research, Montpellier
University, Montpellier, France, 3 Depariments of Anesthesia, Michael DeGroote School of Medicine, Faculty
of Health Sciences, McMaster University, Hamilton, Ontario, Canada, 4 Population Health Research
Institute, David Braley Cardiac, Vascular and Stroke Research Institute, Perioperative Medicine and Surgical
Research Unit, Hamilton, Ontario, Canada, 5 Department of General Medicine, Nimes University Hospital,
Nimes, France, 6 Department of Biostatistics, Epidemiology, Clinical Research and Health Economics,
Nimes University Hospital, Nimes, France

* longbacon.nguyen @gmail.com




@. PLOS ‘ ONE Targeting high-risk patients to improve medication safety

Table 3. Multivariate model predicting in-hospital significant medication errors (PRISMOR).

Corrected log-odds ratio* Estimated odds ratio P
[95% CI]
Constant -3.83 0.02 <0.001
(Age/100)® 7.07 2079.74[10.26; 421 510.51] 0.005
(Age/100)° -6.26 0.00[0.00; 0.20] 0.010
Number of prescribed drugs 0.14 1.16[1.10;1.23] <0.001
Treatment initiated before admission No 0 1.00
Yes 1.60 5.64 [2.38; 13.36] <0.001
Best possible medication history available 'No 0 _ 1.00
Yes -0.64 _ 0.50[0.37;0.67] <0.001
Psycholeptics 'No 0 _ 1.00
Yes 0.31 _ 1.39[0.96;2.02] 0.084
Blood substitutes and perfusion solutions 'No 0 _ 1.00
Yes -0.16 _ 0.84[0.62;1.15] 0.295
Type of hospital admission ' Medical 0 | 1.00
Surgical 0.29 _ 1.36[1.00; 1.87] 0.061
Hospital admission within previous 30 days 'No 0 ‘ 1.00
Yes -0.36 [ 0.68[0.44; 1.04] 0.067
Admission from emergency room 'No 0 ‘ 1.00
Yes 027 _ 1.34[0.92; 1.94] 0.123
Admission time Day 0 _ 1.00
Night -0.18 _ 0.83[0.58;1.18] 0.296
Admission from an outside institution 'No 0 _ 1.00
Yes -0.51 0.58[0.21;1.60] 0.299
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Targeting high-risk patients to improve medication safety
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Fig 3. Comparison of two sirategies to focus interventions on high-risk patients: decision-making supported by the predictive model
versus decision-making based on age.

doi:10.1371/journal.pone.0171995.g003



Patient RISE Collaborative Project

e Funded by RWIJF

* Participating Centers
— University of Utah (David Classen)
— Brigham and Women’s Hospital (David Bates)
— Pascal Metrics PSO (Drew Ladner)

* Project Aims

— Aim 1: Use existing PSO model to complement sharing of real
time safety information with patients and families

— Aim 2: Design and implement patient and family facing
patient safety dashboard and patient safety checklists

— Aim 3: Test and evaluate the use of a generalized patient
safety dashboard across inpatient and post-discharge within
a particular integrated care management model




John Smith

My Safety Advisor

Nurse Manager:
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Issues Questions you should ask Things you can do D Information
[ Today = )

You have tested
positive for a
bacteria in your
urine

Why did this happen?

What can | do to prevent this from
happening again?

What will you do to prevent this
from happening again?

Talk to your doctor and nurses to make sure you understand
why this happened and how this should be treated , and how it
can be avoided in the future

Make sure you understand the source of this infection and
how it is being treated

If you leave the hospital with a urinary catheter in place make
sure you have detailed instructions for how to care for it

Medline Plus
on Urine
Culture

(Yesterday | =

Your stool has tested
positive for a
bacteria called C.
difficile

Why did this happen?

What can | do to prevent this
from happening again?

What will you do to prevent this
from happening again

| Make note of your question
here...

Always wash your hands and nails before eating and after using
the restroom

Make sure everyone who treats you in the hospital (doctors,
nurses, therapists, etc.) Wash their hand before and after
seeing you

At home make sure all clothes are washed with soap and
bleach

Medline Plus
on
C. Difficile
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I COMMENTARY

Improving Ambulatory Patient Safety
Learning From the Last Decade, Moving Ahead in the Next

Matthew K. Wynia, MD, MPH
David C. Classen, MD, MS

HE 1990 INSTITUTE OF MEDICINE REPORT TO ERR IS

Human: Building a Safer Health System' launched the

modern patient safety movement by estimating a

large number of yearly error-related deaths among
hospitalized patients in the United States.! But 12 years later,
there are no reliable data on how many patients in the United
States are injured or die each year because of errors in am-
bulatory settings. The number may be substantial; 52% of
paid medical malpractice claims in 2009 were for events in
the outpatient setting, and two-thirds of these claims in-
volved major injury or death.’

More than 10 years ago, a group of experts convened by
the Agency for Healthcare Research and Quality (AHRQ)
reported that “medical error and injury are substantial in
ambulatory care, [but] there has been little systematic re-
search specifically aimed at patient safety questions in am-
bulatory care.”* To jump-start a new research agenda, the
conferees made 11 specific recommendations. Virtually none
have been implemented.

What Happened?

Marking the 10-year anniversary of To Err Is Human re-
cently, experts have noted some modest improvements in
hospital safety while emphasizing the “frustratingly” slow
pace of change despite substantial investments in research
and numerous policy and regulatory activities.* However,
in ambulatory safety no such multifaceted efforts have been
made and there are few data to suggest any improvement;
in fact, there are few data at all.

A recent review of research on ambulatory safety be-
tween 2000 and 2010, including published literature, pri-
vate initiatives, government grants, and legislative and regu-
latory efforts,” found that major gaps persist in understanding
of ambulatory safety and virtually no credible studies have
shown how to improve it; studies have come mainly from a
few unique centers and largely rely on self-reported data.

The reasons for this relative lack of studies on ambula-
tory safety are diverse. Inpatient safety consumed many of
the available resources, researchers tend to work in aca-
demic hospitals and focus on the inpatient setting rather than
the ambulatory setting, and other infrastructure for ambu-

2504 JAMA, December 14, 2011—Vol 306, No. 22

latory safety research is diffuse or nonexistent. Compound-
ing these factors are some inherent differences between the
inpatient and outpatient settings. In particular, hospital-
ized patients experience more errors of commission, such
as surgical injuries, whereas errors of omission, such as di-
agnostic delays, are a greater concern in outpatient facili-
ties,® which could contribute to a sense that errors that oc-
cur during inpatient care have more serious ramifications.
Also, the role of patients in self-care is often more complex
in the ambulatory setting, making the study of adverse events
more difficult than in the inpatient setting.

Ambulatory Patient Safety in the Next Decade

Following this “lost decade” in ambulatory safety, a new, re-
focused national agenda is needed. The following proposal sug-
gests national adoption of 5 core aims for improving ambu-
latory patient safety, to be accomplished over the next 10 years.

First, collect basic data on how many patients experi-
ence health care-related harms in the ambulatory setting
by conducting a large national study on the epidemiology
of ambulatory patient safety. Epidemiologic studies of in-
patient error were helpful for understanding inpatient safety
and critical for building public support for efforts to im-
prove. The concept of a national ambulatory safety study
was raised by the AHRQ conferees 10 years ago but was seen
as posing logistic and political challenges and deemed “valu-
able, but not essential to improving ambulatory patient
safety.™ In retrospect, this judgment was probably incor-
rect. A national incidence study on the epidemiology of am-
bulatory patient harms is an essential starting point for ef-
forts to improve safety in the outpatient arena. This
investigation should use accepted tools, like an outpatient
global trigger tool to screen for errors, followed by chart re-
view to detect harms in a large sample of ambulatory clinic
settings, including ambulatory practices affiliated with large
systems, like Kaiser or the Department of Veterans Affairs,
as well as small, office-based practices.

Second, identify an early achievable goal. Although re-
search on ambulatory safety is relatively meager, some valu-
able lessons have been learned. Attention and resources

Author Affiliations: Center for Patient Safety, American Medical Association, Chi-
cago, lllinois (Dr Wynia); University of Utah, Salt Lake City (Dr Classen).
Corresponding Author: Matthew K. Wynia, MD, MPH, Center for Patient Safety,
American Medical Association, 515 N State St, Chicago, IL 60654 (matthew .wynia
‘@ama-assn.org).

©2011 American Medical Association. All rights reserved.

1. Epidemiologic Study
of Ambulatory Harm

2. Engage Patients and

Care Givers as Equal
Partners in Safety

Improvement

3. Broaden Safety
Improvements to
Episodes of Care

Approach

4. Build Ambulatory
Safety Research

Networks



‘he WHO Global Patient
1allenge on Medication
it Harm see http:fwww.
who.int/patientsafety/
medication-safety/en/

Medication Without Harm: WHO's Third Global Patient

Safety Challenge

In 1960, Alphonse Chapanis, turned his attention from
engineering to health care. In a study of medication-
related errors in a 1100-bed hospital,’ he and his
colleague identified seven sources of such errors
potentially leading to harm to a patient: medicine
omitted, or given to the wrong patient, at the wrong
dose, as an unintended extra dose, by the wrong route,
at the wrong time, or as the wrong drug entirely. Almost
60 years later, these same types of errors still happen
worldwide. Later that year in a follow-up policy paper,’
Chapanis identified four areas of recommendations
that could prevent harm and remain relevant today:
written communication, medication procedures, the
working environment, training, and education. Indeed,
it is difficult to avoid the conclusion that had the
recommendations from this revelatory patient safety
research been assiduously followed over the past five
decades, hundreds of thousands fewer patients would
have been killed or seriously harmed by the medicines
intended to make them well.

Beginning in 2004, WHO, working in partnership with
the then World Alliance for Patient Safety, initiated two
Global Patient Safety Challenges, Clean Care is Safer
Care® and Safe Surgery Saves Lives.* These challenges
mobilised worldwide commitment and action to reduce
health-care-associated infections and risk associated with
surgery, respectively. At the second Global Summit of
Health Ministers on Patient Safety in Bonn, Germany, on
March 29, 2017, the Director-General of WHO announced
that the Third Global Patient Safety Challenge, Medication
Without Harm, would address medication safety.

The previous challenges secured strong and early
commitment from health ministers, professional bodies,
regulators, health leaders, civil society, and health-care
practitioners. The action required to deliver the goals of
each was broadly similar: an evidence-based analysis of
the key problems and solutions; an invitation to WHO
member states and other relevant parties to pledge, or
sign-up, to address the aims of the challenge; high-profile
actions to generate passion and enthusiasm,; facilitation

www.thelancet.com Vol 389 April 29, 2017
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Patient Safety Is a Public Health Issue

* Despite progress, preventable harm remains
unacceptably frequent
— Significant mortality and morbidity
— Quality of life implications
— Adversely affects patients in every care setting

Institute for W WINPS
Healthcare
Improvement
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Project Objectives

10 LRI HumaN

BUILDING A

SAFER HEALTH

SYSTEM

Convene expert panel

Examine the state of
patient safety 15
years after the release
of the Institute of
Medicine’s seminal
report

Forge a path forward
to prioritize further
Improvements

Institute for \AVANES
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Improvement

TOGETHER FOR SAFER CARE



The Free From Harm Report

Download the full PDF report
for free at:

www.npsf.org/free-from-harm

Free from Harm

Accelerating Patient Safety Improvement
Fifteen Years after To Err Is Human

Thank you to AlG for their generous support of this project.
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Current State of Patient Safety

* Evidence mixed but panel overall felt that health care is
safer

e More work to be done

* While limited, progress notable

— Young field
— Still developing scientific foundations
— Recelived limited investment

* Improving patient safety is a complex problem
— Requires work by diverse disciplines to solve

Institute for (VAN
Healthcare
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Total Systems Approach Needed

* Advancing patient safety requires an overarching
shift from reactive, piecemeal interventions to a total
systems approach

* Need to embrace wider approach beyond specific,
circumscribed initiatives to generate change

* Fundamental finding: Initiatives can advance only
with a key focus on teamwork, culture and patient
engagement

EEEEEEEEEEEEEEEEEEEE



Eight Recommendations for
Achieving Total Systems Safety

O O O

1. ENSURE THAT
LEADERS ESTABLISH
AND SUSTAIN A
SAFETY CULTURE

o—

2. CREATE
CENTRALIZED AND
COORDINATED
OVERSIGHT OF
PATIENT SAFETY

¢
WA

3. CREATE A COMMON
SET OF SAFETY
METRICS THAT
REFLECT MEANINGFUL
OUTCOMES

4. INCREASE FUNDING
FOR RESEARCH

IN PATIENT SAFETY
AND IMPLEMENTATION
SCIENCE

Improving safety requires an
organizational culture that
enables and prioritizes safety.
The importance of culture
change needs to be brought
to the forefront, rather than
taking a backseat to other
safety activities.

Optimization of patient safety
efforts requires the
involvement, coordination,
and oversight of national
governing bodies and other
safety organizations.

Measurement is foundational
to advancing improvement.
To advance safety, we need
to establish standard metrics
across the care continuum
and create ways to identify
and measure risks and
hazards proactively.

To make substantial
advances in patient safety,
both safety science and
implementation science
should be advanced, to more
completely understand safety
hazards and the best ways

to prevent them.
Institute for
Healthcare
Improvement
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5. ADDRESS

SAFETY ACROSS THE
ENTIRE CARE
CONTINUUM

6. SUPPORT
THE HEALTH CARE
WORKFORCE

Eight Recommendations for
Achieving Total Systems Safety

S5

7. PARTNER WITH
PATIENTS AND
FAMILIES FOR
THE SAFEST CARE

el

8. ENSURE THAT
TECHNOLOGY IS
SAFE AND OPTIMIZED
TO IMPROVE

PATIENT SAFETY

Patients deserve safe care
in and across every setting.
Health care organizations
need better tools,
processes, and structures to
deliver care safely and to
evaluate the safety of care
in various settings.

Workforce safety, morale,
and wellness are absolutely
necessary to providing safe
care. Nurses, physicians,
medical assistants,
pharmacists, technicians,
and others need support to
fulfill their highest potential
as healers.

Patients and families need
to be actively engaged at all
levels of health care. At its
core, patient engagement is
about the free flow of
information to and from

the patient.

Optimizing the safety
benefits and minimizing the
unintended consequences
of health IT is critical.

Institute for
Healthcare
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What is Safety Across the Continuum?

* Most studies have been done in primary care settings
* But we can’t forget ...

Specialty practices

Ambulatory surgical centers

Dialysis centers

Physician offices

Nursing homes

Rehabs

Care in the home (including large variety of devices)
And many others ...

Institute for W WINPS
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What do we know about safety across the
continuum?

* Medication safety

* Transitions of care

* Missed and delayed diagnosis
- Test result follow-up
- Referral management

Just the tip of the iceberg ...

{j’y,. V] -
Institute for (WAL
Healthcare
Improvement
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Adverse Drug Events

25% (162/661) of primary care patients had an adverse drug
event (ADE)

e 13% (24) serious

e 11% (20) preventable

e 28% (51) ameliorable

e 6% (13) both serious and preventable or ameliorable

Gandhi et al. NEJM. April 2003 s
H Institute for Q&Y .
Eﬁ}anlgivce{inrint
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Presentation Notes
One participant from an ambulatory clinic associated with a Boston teaching hospital found that in 38% of ameliorable ADEs the patient failed to inform the physician of medication side effects and symptoms experienced, and in 62% of the cases the physician failed to act on the results of symptom monitoring and side effects experienced. 
Report by Tejal Gandhi to Coalition Ambulatory Medication Safety Consensus Group 



Outpatient Prescribing Errors

* 1879 prescriptions reviewed from 4 academic practices
= Medication error rate ~8%

= More advanced computer prescribing checks with decision support would
have prevented 95% of potential ADEs

= Majority of prevention from completion prescriptions, drug-dose, and drug-

frequency checking
Gandhi et al. JGIM. 2005

* Study of community practices found error rate of 37%
= Legibility issues very common

Abramson et al. JAMIA. 2012
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E-prescribing Impact

* One study of 15 providers before and after implementation of e-prescribing
= Error rates reduced from 42/100 prescriptions to 6/100 prescriptions

Kaushal et al. JGIM. 2010
* Another pre-post study

= Prescription errors decreased from 18% to 8%

Devine et al. JAMIA. 2010
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E-prescribing

* E-prescribing with decision support has high potential for
reducing serious medication errors

* Need to improve current decision support
= Streamlined knowledge bases and tiered alerting have higher
acceptance rates
= What is our ideal acceptance rate? Sensitivity/specificity? Best way
to display?
* More work needs to be done to maximize the clinical benefits

Institute for "
Healthcare
Improvement

TOGETHER FOR SAFER CARE



Safety Issues in Nursing Homes

* Nearly 1 in 3 Medicare beneficiaries who went to SNFs (35
days or fewer; avg 15 days) experienced an adverse event

= 59% preventable; many as a result of failure to monitor or delay
In care

= More than half of the residents who experienced harm were
hospitalized

= Most common: medication related (37%), resident care (37%),
Infections (26%)

OIG report. 2014.
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Safety Issues iIn Home Care

* Home care adverse event rate per client-year is 10%

* 56% of AEs were judged preventable

= The most frequent were injuries from falls, wound infections,
psychosocial, behavioral or mental health problems, and medication
errors

= Clients’ decisions or actions contributed to 48.4% of AEs, informal
caregivers 20.4% of AEs, and health care personnel 46.2% of AEs

Blais et al. BMJ Qual Saf. 2013
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Medication Reconciliation

« One study, using phone follow-up 3-5 days after discharge found

o 29% of patients NOT taking a medication on their discharge list, taking a
different dose or frequency, or taking an additional medication
« Vanderbilt Inpatient Cohort Study

o Approx. 50% taking 1 or more discordant medications
 More common among patients with lower numeracy or health literacy

Schnipper et al. Arch Int Med. 2006
Mixon et al. Mayo Clin Proc. 2014
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Non-Adherence

Estimates are that 125,000 Americans die annually due to poor

medication adherence
McCarthy. Bus Health. 1998

Poor medication adherence results in roughly 33 to 69% of
medication-related hospital admissions, at a cost of roughly $100

billion per year Osterberg et al. NEJM. 2005
In one study of 195,000 newly prescribed e-prescriptions, only 72% Fischer et al. JGIM. 2010
were filled

Non-adherence was common for medications for chronic conditions such as
hypertension, diabetes, hyperlipidemia

“Medication non-adherence: A diagnosable and treatable condition”
Often undetected and untreated
Clinicians not trained to screen or treat Marcum et al. JAMA editorial. 2013
Need to understand patient beliefs and values

TOGETHER FOR SAFER CARE




Non-Adherence

* Much work needs to be done to determine best strategies for
Improving adherence

* Need to match intervention with specific patient’s needs
Pharmacist interventions
Patient portals
Pill monitoring technology
Electronic pill caps, smart blister packaging
Electronic monitors
Biometric monitors, activity monitors, digital scales
Mobile health
Text messaging, interactive voice response, smartphone apps
Feedback of adherence to ordering physician through technology

Zullig L, et al. JAMA 2013
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Polypharmacy

* Prevalence of polypharmacy among the adult population is increasing

U.S. adults using 5 or more prescription drugs increased from an estimated 8.2% to 15%
between 1999-2000 and 2011-2012, according to a nationally representative survey
(Kantor et al., 2015)

Particularly a risk in elderly patients (Maher et al., 2014)

o Safety issues

Adverse drug events (Bourgeois et al., 2010)

Drug-Drug interactions (Qato et al., 2016)

Medication errors (Koper et al., 2013)

Hospital readmissions (Toh et al., 2014)

Difficulty with understanding medications (Marvanova et al., 2011)

Inadequate communication about a patient’'s medications between different health care
providers involved in the patient’s care (Marcum et al., 2012) :
H Healtheare @l
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Polypharmacy Interventions

Types of approaches

Holistic strategies for reducing medication use and improving appropriateness
— Deprescribing (Thompson and Farrell, 2013)
— Conservative prescribing (Schiff et al., 2011)

Technology-facilitated solutions incorporating electronic health records and tools such
as computerized decision support (Clyne et al., 2012)

Established screening criteria and algorithms (Beers criteria, STOPP/START) (Farrell et
al., 2013)

A number of national initiatives already established or in development address issues
of polypharmacy and medication overuse. Examples include:

— Choosing Wisely campaign

Healthcare
Improvement

— Canadian Deprescribing Network (Tannenbaum et al., 2017) B et
— Scotland campaign
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Health Literacy — A Serious Issue Across the
Continuum

“Nearly 9 out of 10 US adults have difficulty using the
everyday health information that is routinely available in our
health care facilities, retail outlets, media and communities.”

HHS. National Action Plan to Improve Health Literacy. 2010
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Prevalence of limited health literacy

Data from the only population-level study of
health literacy skills conducted to date
show the prevalence of LHL

% of Population

m Below Basic
m Basic
= Intermediate

® Proficient

Koh et al. Health Aff. 2012
National Assessment of Adult Literacy (NAAL). 2003
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Levels of Health Literacy

Below Basic and Basic

— Over a third (36%) of US adults have
below basic or basic health literacy

— These patients “may fail to understand critically
Important warnings on the label of an over-the-
counter medication.”

Koh et al. Health Aff. 2012
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Levels of Health Literacy

Intermediate
—~ 53% of US adults have intermediate health literacy

— These patients are able to “perform moderately challenging
activities, such as summarizing
written text, determining cause and effect
and making simple inferences.”t

— But they may still “find it difficult to define a medical term from a
complex document about an unfamiliar topic.”?

1 CDC, Health Literacy for Public Health Professionals. 2014
2 Koh et al. Health Aff. 2012
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What can providers do?

* Slow down

* Limit, but repeat, information at every visit

* Avoid medical jargon

* Use lillustrations to explain important concepts
* Use easy-to-read written materials

* Make visits interactive

* Use “teach-back” to gauge comprehension

Critical for patient engagement around
medications!

HRSA, Effective Communications Tools for Healthcare Professionals. 2008
Koh et al. Health Aff. 2012
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Presenter
Presentation Notes
TEJAL: perhaps mention AskMe3 here? 


Patient Portals for Patient Engagement

* Patient portals can be used to communicate a wide array of
iInformation bi-directionally

- Appointments

- Medication lists, problem lists
- Labs

- Discharge summaries

- Health care proxy

- Health maintenance reminders
- Medication reminders

Institute for W WINPS
Healthcare
Improvement
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TEJAL: is there DNR or MOLST/POLST? 


Patient Portals

* Showing patients their medication lists In
advance of visits can improve med list accuracy

Schnipper et al. JAMIA. 2012

* Diabetic patients using a portal had increased
rates of medication adjustment
Grant et al. Arch Intern Med. 2008

* Open Notes study shows patients have more

control of their care and better med adherence
Delbanco et al. Ann Intern Med. 2012
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Outpatient Safety Concepts

* Important to focus on the bigger picture as well as specific risk
areas

* Many principles in place in inpatient settings
Culture change
Event identification and analysis
Proactive assessment
Projects in high risk areas

* Need to transfer these to outpatient settings
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Summary

e Starting to know more about medication risks across the
continuum of care and opportunities for intervention

* Also need to focus on developing safety culture and
Infrastructure

* Focus on systems and process redesign

IT is a powerful tool, but much can be done with non-IT
processes

* Now is the time to move beyond inpatient to other settings!
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Real World Challenges and
Opportunities for Improving
Outpatient Drug Safety

@)

Heather Sundar, PharmD
Managing Partner
Sundar Healthcare Consulting, LLC


Presenter
Presentation Notes
Hi – I am delighted to be here today with you. I am Heather Sundar, Managing Partner at my own consulting firm. I am a pharmacist by training and have spent the last 20 years working in health systems and for payors/pharmacy benefit managers in the areas of drug safety, medication adherence, care coordination and physician experience.  I am passionate about working to solve for the drug safety issues that we continue to experience across healthcare, but particularly in outpatient pharmacy. I will cover a lot of ground today, but mostly will focus on the challenges and opportunities that are very real…but also very excited to solve. I want to thank FDA/CDER for inviting me to share insights from the industry.

I thought it was particularly fitting that here we all are together – in a room discussing, planning and strategizing on how to improve drug safety for the US population and did you know that June is considered “National Safety Month” – so this is a happy coincidence. Thanks in advance for your time and attention.

Before we get into the meat of the presentation and discussion, I want you to take out a piece of paper or even your phone and write down or type 3 things for me:  First, please estimate how many prescription medications are available in the US for a physician to prescribe. 2. Next, I need you to estimated cost of Adverse Drug Events in the US; and 3. Ok, now write down your personal goal at improving drug safety – think of about this as a goal that you can put into action tomorrow when you have back at the office.

Great – Thanks



Disclaimer

This presentation is for general informational and educational purposes only. Presentations are
intended for educational, scholarship and research purposes only and do not replace
independent professional judgment. The slides in this presentation were used to accompany a
talk given on June 15, 2017. Neither the information contained within these slides, nor the
accompanying talk and/or recording construe clinical, business or financial advice.

The participants reserve the right to change any of their opinions expressed herein at any time,
as they deem appropriate.

The participants have obtained consent from third parties to use any statements or information
indicated in this presentation. In addition, data or other information was derived from
statements made or published by third parties and have been cited. Any such statements or
information should not be viewed as indicating support of such third party for the views
expressed herein. No warranty is made that data or information obtained from any third party is
accurate.

The participants shall not be responsible or have any liability for any misinformation contained.


Presenter
Presentation Notes
The fine print – always a good idea to include a disclaimer…just FYI
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What We Will Discuss

Drug Safety is a Big Problem and it is not
Going Away

It's a Tough Problem To Solve
How Do We Cut Through This Mess?

A Glimmer of Hope



Presenter
Presentation Notes
What I plan on covering the next 50 minutes or so is a few different areas:
I will talk through some of the data and statistics that support the fact that drug safety is a big problem and it is not going away.
We will cover why it’s such a tough problem to solve, including discussing the payor and provider landscape and the impact and experience of patients.
Next, I will share insights from an industry opinion survey that I conducted, which will help us figure out how we cut through this mess
Finally, we will spend a little time examining a case for machine learning/cognitive computing in healthcare, as a potential glimmer of hope in solving for outpatient drug safety.
How does that sound?  Good, let’s move on.
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e Monitoring

* Prevention
@
/) Source: Retrieved on June 10, 2017 from https://en.wikipedia.org/wiki/Pharmacovigilance



Presenter
Presentation Notes
Let’s start by defining Drug Safety - Pharmacovigilance, also known as Drug Safety, is the pharmacological science relating adverse effects with pharmaceutical products through
Collection
Detection 
Assessment 
Monitoring
Prevention 

Drug safety efforts focus on: drug-drug interactions, drug-age interactions (mostly high risk meds in the aging population), drug-disease interactions, overutilization, multiple medication use or polypharmacy and adverse event management. 

Depending on what sources you use, the numbers of drug safety issues vary slightly; however, all are still staggering. I would argue that no one is “immune’ from these risks (no payor, no state, no patient, no physician, no pharmacy)


t .1g Away
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Drug Safety is a Big Problem….�	�					and it is not Going Away
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Presenter
Presentation Notes
Drug use is prevalent, it’s hard for human doctors to stay on top of drug safety, and the result is threatening the physical and financial health of our country

There are over 10,000 prescription medications available for physicians to prescribe in the US. The total number of prescriptions dispensed in the US from 2009 to 2016 was 4.4 Billion. 

We know the population is aging and more patients are living longer due to advances in our society and healthcare. 
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Presentation Notes
The total number of retail prescriptions dispensed in the US in 2016 was 4 Billion. 

We know the population is aging and more patients are living longer due to advances in our society and healthcare. 
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Presentation Notes
With this progress, more people are seeing multiple physicians and taking multiples medications. You may not realize it, but according to a Practice Fusion survey in 2010 showed for patients over 65 years of age, the average increases to 28.4 doctors, including primary care, specialists, hospitalists and urgent care providers. The survey showed that the average patients health is dependent on 200 pieces of paper in 19 locations.�



10,000 4 Billion

Prescription medications Prescriptions Dispensed in
in U.S. 2016

Q.
%5
28.4 One-in-Three

Estimated number of Adults in U.S. taking
physicians patients over age 65
see in lifetime
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Presentation Notes
Data shows that over 30% or 1/3 of adults in the US are taking 5 or more prescribed medications. This does not include any supplements they may have purchased based on social media suggestions or how many non-prescription drugs and vitamins they add into the mix. 

Drug use is prevalent, it’s hard for human doctors to stay on top of drug safety, and the result is threatening the physical and financial health of our country
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Presentation Notes
Drug-Drug interactions are a subset of Adverse Drug Reactions account for 3-5% of all adverse drug reactions. There may be only 2-3 dozen 2-drug combinations with a high probability of serious adverse drug reactions; however, these can be overlooked by prescribers or overridden in the pharmacy. 
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Disappointing Findings: Are Pharmacies Missing Dangerous Drug Combinations? In December 2016, the Chicago Tribune reported that they tested 255 pharmacies to see if the pharmacy would dispense the combination of drugs with a drug-drug interaction, without calling the physician or warning the patient verbally. They determined that only 30-68% of pharmacies successfully either called the physician or warned/counseled the patient about the potential drug-drug interaction, but on average more than half of pharmacies failed to check with doctor or warn patient (beyond the patient counseling inserts). These findings were actually pretty similar to a 1996 US News and World Report from 1996, despite having 20 years pass.
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Emergency room visits due to ADRS are estimated at 700,000 per year based on the FDA data…other data source point to almost 2M hospitalizations if you include drug and device adverse drug events.  It is estimated that 100,000 people die each year from Adverse Drug Reactions

Some estimate that there are over 1.5 million adverse drug events that are ‘preventable’. 
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Naturally, all of this also leads to cost or unnecessary expense burden on the US healthcare payors. Some data pointed to adverse drug reactions costing in the neighborhood of $30-130 Billion annually. Many advances have been executed against in the last decade, including the introduction of CMS Star Rating quality including a measure on high risk medications in the aging population and the advances in physician adoption and utilization of Electronic Health Records and e-prescribing. We also have the Institute for Safe Medication Practices, Pharmacy Quality Alliance and  The next decade needs to be the one where we solve this problem for the US….A challenge that is as old as time and is bigger than any one entity to handle or solve on their own. It will take all of us.

Stop for a minute and think about this:  “Imagine an impending outbreak that experts believe will hospitalize or “kill’ 100,000 Americans, and impose tens or even hundreds of billions of dollars of extra cost to the healthcare system…what would we do?”


In other words, this is problem is both pressing and difficult to solve. 
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Drug Safety is a Tough Problem To Solve
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IT’S A TOUGH PROBLEM:  I will walk through what happens when a prescription is prescribed and please note that this experience happens Jack example, and then note that this experience (and variants on it) happen XX times each day

More and more patients are becoming consumers. There is more dialogue than ever about the cost of prescriptions and patients in high deductible consumer directed plans may be experiencing the actual costs of medications for the first time….which can be very eye-opening for most patients. We are not focusing on cost today, but safety…so let’s start at the beginning or the left side of the graphic….a person (let’s call him Jack) is going to see his physician Dr. S for a physical or because of some need to be evaluated. Dr Q. (likely employed by a health system/medical group and working with an electronic health record) conducts the medical evaluation, including a review of medication history (provided by Jack from memory) and physical assessment.  Dr Q determines Jack requires a prescription and types it into her electronic health record to be e-prescribing. She asks Jack where he wants the prescription sent and he says at Robyn’s Pharmacy on the corner of 5th and Main. She e-prescribes the Rx and it is transmitted instantly. She tells Jack how to take the medication is her duty to warn Jack that he may experience some side effects and to avoid certain combinations of drugs, in addition she tells Jack what to expect and when to return. Jack is disappointed, now that he has a medical condition, but drives over to Robyn’s pharmacy to pick up his prescription. 




Presenter
Presentation Notes
Where he gets to the pharmacy, the pharmacist (let’s call him Brad) is busy and hasn’t gotten started on the prescription, but Jack decides to wait. Once RPh Brad get the prescriptions processed, it alerts that there is an issue with the prescription and he checks that drug-drug interaction from his pharmacy system that checks for the other medications Jack fills there. Brad has seen this particular drug drug interaction before and since it is low risk, he always overrides it…it is ‘noise’ in the system…that starts to be annoying and be ignored….he uses his professional judgement that the drug-drug interaction is lower risk and moves forward with the prescription, but this is all taking time…. And Jack is getting crabby in the waiting area. RPh Brad continues filling the prescription, but now is messaging back that there are multiple issues with the prescription that include a drug overutilization alert and a prior authorization which requires the RPh Brad to call and check on. 
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Pharmacists and health plans/PBMs pool prescription claim information into a database that can track an individual patient’s drug use over time.
 These programs alert when the pharmacist fills a prescription that may have a negative interaction with something the patient is taking or has taken in the past. 
Sharing this information with the patient’s physician occurs so medications doses can be adjusted, as appropriate.

Millions of alerts are generated to physicians every year. RPh Brad calls the benefits manager and finds out that Jack has received a similar medication from another physician and filled it at a different pharmacy.  In addition to that, the benefits manager indicates that the physician needs to call for an authorization before the prescription will be paid……So RPh Brad tells Jack that he won’t be able to get his prescription that day and that RPh Brad will call him when it is ready for pick up. Jack is confused and concerned, but heads home. From the car, he calls his physician, Dr. Q and tells the front desk person that there is a problem with the prescription and the doctor needs to call the administrator.  Jack apologizes. The office staff at Dr. Q’s office call the benefits administrator to get all of the approvals and clinical concerns addressed and the drug is approved the next day. RPh Brad gets the approval and processes the prescription completely and call Jack that his prescription is ready for pick up.  In the meantime, Jack has been reading about the medication that was prescribed on his phone. 
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When Jack gets to the pharmacy to pick up the medication, he is counseled to stop taking the other medication from the other doctor/pharmacy and then he finds out that his new drug is several hundred dollars…he almost decides against the medication, but gets it anyway, because Dr. Q had told him the first day how important it was to take it.  Jack takes his medication…..but what is next for Jack?….Will his drug drug interaction be more severe than expected? Will he be adherent to the medication? Will be experience and ADR? Who knew that he was thinking of starting a new supplement with a concerning drug interaction profile a couple of weeks? And who, out of all of these entities, will know be 100% in the know and be accountable?
Now remember earlier when I stated that 1 in 3 adults are on 5 or more medications and that many patients see multiple physicians (whose electronic health records may not be integrated). Imagine overlaying this process on the same patient 5 times and what if the systems are not all talking to each other or the safety nets that are in place fail. This process is very dependent on humans and manual processes. Even where there is automation, there is opportunity for enhancements, simplification and coordination….in additional to a better experience. 


Why Do Alerts Go Ignored?

e Alert fatigue continues to be a significant problem !

e Many alerts are of questionable significance
* Pharmacists and physicians are subjected to numerous alerts
 Patients taking more than 5 drugs will have at least 1 alert

* Unintended consequence of alert fatigue = ignore all alerts

Sources:

Horn JR, et al. Customizing clinical decision support to prevent excessive drug-drug interaction alerts. Am J Health-Syst Pharm. 2011;68:662-664.

Cash JJ. Alert fatigue. Am J Health-Syst Pharm. 2009;66:2098-2101.

Weingart SN, Toth M, Sands DZ, Aronson MD, Davis RB, Phillips RS. Physician’s decisions to override computerized drug alerts in primary care. Arch Intern Med. 2003;163:2625-2631.
Issac T, Weissman JS, Davis RB. Overrides of medication alerts in ambulatory care. Arch Intern Med. 2009;169:305-311.
https://ehrintelligene.com/news/amp/reducing-alert-fatigue-prevents-pharmacy-medication-errors
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Worth noting that understanding behavior – patient and physician – is going to be crucial to improving drug safety

Common sense that Concurrent and prospective alerts better than retrospective.
Earlier I mentioned the article that indicated on average 52% of pharmacies failed to warn on a serious drug-drug interaction, so the question is:

Why Do Alerts Go Ignored?
Too much noise in the system/too many alerts mean that the physician and/or pharmacy/pharmacist is that alert fatigue can occur. This is real a problem that needs addressed. Some sources cite that alert fatigue override rates can be up to 96%, meaning 4% of the alerts are addressed. There are many alerts that are of questionable significance and pharmacists and physicians in all practice settings are subjected to numerous alerts. According to the EHR Intelligence article there patients that take more than 5 medications will have at least 1 alert fire.  They suggest that questions clinical developers of the systems have to ask are:  Is the alert firing at the right time? Does it make sense when it’s firing or is just going to be something that’s extra information that slows down a physician or a pharmacist? Is this alert something that ‘severity-wise’ makes sense to stop and halt the ordering process workflow? Is the alert actionable? Some EHRs are looking at developing alert fatigue scorecards, because the unintended consequence of alert fatigue is a tendency for the end-user clinician to ignore all alerts. 
 An unintended consequence of alert fatigue is that human behavior is tendency to ignore all alerts.


\O First, Detect the Problem...Next, Deal with it

* The patient is the starting place for managing medication

e Medication therapy interventions help patients who are
» Experiencing adverse effects
 Are frequently hospitalized

e Who have a higher number of medications

* Average of 3:1 Return on Investment (ROI)

Source:. Retrieved June 06, 2017, from https://pcpcc.org/sites/default/files/media/medmanagement.pdf
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Due to alert fatigue and over-riding alerts at the pharmacy – it is standard practice for health plans and PBMs to provide retrospective Medication Management  to Address Drug Safety on behalf of payors

The patient is  the starting place for managing medication
Medication management helps those patients who are experiencing adverse effects, are frequently hospitalized and who have a higher number of medications • Those who are experiencing adverse effects from their medications 
These programs vary widely, but the average in the literature is that there are 3:1 returns on the Investment in medication therapy management services.
This is clearly not enough, as there are still hundreds of thousands, if not millions of ADRs that are preventable.
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How Do We Cut Through This Mess?
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I conducted an online survey to a variety of leaders in the industry, including individuals from physician groups, pharmacies, pharmacy benefit managers, health plans, electronic health records, data aggregators, etc. This survey was anonymous and conducted within May of 2017. When this group was asked “In your opinion and experience, what is the biggest limitation regarding prescription drug safety? 
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31% indicated the top limitation was related to the completeness of the patient-specific prescription data. This could be at the time of prescribing when the physician needs it most…. And in some cases the complete medication history may be there, but the physician may not know how to access it or created a new process to retrieve it from the EHR. There are known gaps in the data if the patient uses multiple pharmacies and does not utilize the prescription benefit card in all cases – they may use cash or a coupon card.  There are also gaps in the data when retrospective safety assessments are completed and alerts are generated to physicians after the prescription is dispensed.  We also have discussed that there may be gaps in this data due to the lack of self-reported data on OTCs, supplements, herbals or other ‘trending’ home remedies, but they can also be due to organizations not wanting to or not able to share the data effectively and efficiently. 
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26% of the group surveyed indicated that the timeliness of the data or the alert/interventions being presented to the physician matters and has room for improvements. Much of the real-time nature of the medication history is assessed as the pharmacy dispenses the medication; however that may be hours, days or even weeks after the physician prescribes the medication. There are millions of retrospective safety alerts send to physicians annually be a variety of players in the healthcare landscape.  Many times, the intervention may not be viewed by the physician in a timely manner or is dated and no longer actionable. It is critical to find ways to become more predictive and be more timely at providing the physician the information at or before the time of prescribing to ensure better overall efficiency and safety.
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15% of these industry leaders that were surveyed believed that the access to patient specific prescription data is still limiting. Due to HIPAA privacy standard and inability to gather patient consent on large scales, there is some concern that drug safety is stifled. 
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Another 15% believed that this is a lack of sufficient post marketing research on newer drugs…..really calling for more focus and alignment in this research.
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Only 9% indicated that there is lack of knowledge by providers, pharmacies and most importantly patients on how to report drug safety concerns.




|~ Top Limitations to Prescription Safety
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Although different than a few years ago, only 4% of the group believed that physician receptivity and attitude are the true limitations to improving drug safety significantly.



| ° What Organizations Are in Best Position
1\] to Improve Outpatient Drug Safety?

Electronic Health Records/E-prescribing
Health Plans/Pharmacy Benefit Managers
Physician Offices/Health Systems

Retail, Mail and Specialty Pharmacies

Fully-Funded Government Agencies

Health Information Exchanges

Pharmaceutical Manufacturers
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In bringing more industry perspectives, to this symposium, I have included a question in an Industry Leader opinion survey that asked: “What type of organization is in the best position to significantly improve safe prescription drug use?”
The responses I received are not that surprising, but do show a shift in responsibility from the payor to the electronic health records/e-prescribing organizations. 30% of respondents indicated that EHRs are in the best position to significantly ‘move the needle’ on drug safety; however, the health plans and PBMs were tagged  with 25% of the votes, along with the pharmacy community as a whole. Only 20% of the respondents thought that the physicians and health systems alone were in the best position to solve for outpatient drug safety. Very few respondents felt that even ‘fully-funded’ government agencies would or should solve this alone. 

So – the question is:  Can Electronic Health Records Crack the Code on Solving for Drug Safety???
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ISMP said it best :”No one fix prevents medication errors”


(/;) Source: Data based on 2017 industry survey
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Going a little deeper into real-world challenges and opportunities in improving outpatient drug safety…I asked the question: “In you opinion and experience, what are the limitations to producing quality health outcomes research related to drug safety? 
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35% of the respondents identified with “Collaboration across organizations”.  I have to agree that this one in particular stood out to me, based on my experience. It can be challenging to align the goals, funding, timing and prioritization across multiple organizations, crossing private and public sector. It can also be challenging to collaborate on grants and intellectual property. 
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22% of respondents indicated access to data, specifically gaining rights to data/addressing privacy slowed some of the research opportunities. 
Whose Data Are They Anyway? Can a Patient Perspective Advance the Data-Sharing Debate?
Most patients haven’t thought much about data sharing. Patients expect that health care professionals and researchers use patient data in the best possible way. 
Patients must expose personal information to get help, and that help is usually built on knowledge gained from experiences of previous patients who have revealed personal information. Patients want their data used responsibly, however, so the question is really: Who should control how data are distributed and used by others? The patients themselves? Doctors and researchers? Research institutions or governments?
Traditionally, doctors collected and protected patients’ health information. As health care has become more complex and information has been shared between doctors and other health care workers, among institutions, and sometimes between countries, the legal and ethical framework securing that information has also grown increasingly complex. In addition, laws vary from country to country. This complexity and variation hinder sharing of patient data, whether from clinical trials or electronic health records.
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Another 22% of respondents believed access to timely and complete data was the main limitation to producing quality research. This is particularly true if you are including data and/or medications that are not processed as part of the pharmacy benefit in real-time. 
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9% of respondents felt that lack of funding and availability of grants for research was the limitation
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8% commented that there is misaligned incentives, that go beyond the general category of collaboration across organizations.  This specifically included comments that pharmaceutical manufacturers may not be adequately penalized for not adherence to post-marketing research requirements
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Only 4% of respondents indicated that competing research priorities was the challenge….most likely people fundamentally believe that if there is a strong enough case for the drug safety research, it will be added to the research agenda, despite competing priorities.
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When surveyed, these industry leaders suggested the top areas of research that are most needed.  Many wanted the opportunity to select all on this one

Over 1/3 of the respondents felt strongly that polypharmacy (defined as using 5 or more medications) is the top need for drug safety research. 
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Polypharmacy is important to research due to the elevated risk due to the complexity of the patient regiment. The drugs have not been tested in these combinations. This could certainly include an aspect of drug safety evaluation when patient use multiple pharmacies or see multiple physicians, but the original intent of the question was multiple medications. The main concern here is more and more medications are available and being utilized. There also seems to be more of a trend to ‘treat side effects of one medication with another medication’ – like the new opioid-induced constipation treatment that targets the underlying cause of OIC without impacting opioid-mediated analgesic effects on the central nervous system. When I was in pharmacy school, I specifically remember being trained to try to never treat a drug side effect with another drug; however, it appears the thinking on that has shifted slightly.  Overall there is a lack of published data and research on multi-drug combinations and we have the zettabytes of healthcare data volume to assess this type of question, but it will take powerful, predictive and complete cognitive computing on a large scale with the most complete dataset. 
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Over 25% of respondents were concerned that medications paid in the medical benefit require research.  
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This may be stemming from the fact that these medications are not subject to the same real-time safety reviews against the medication history tied to the pharmacy benefit. Research here may require an independent vendor or agency that is not tied to either the pharmacy or the medical benefit.

Many of these drugs are for cancer. Oncology patients Drug interactions are common in the elderly, but almost half of interactions were moderate. Drug-drug interactions (DDIs) can negatively affect pharmacotherapy. However, pediatric DDI studies are scarce. We undertook an exploratory study to investigate prevalence and clinical relevance of DDIs between cytostatic and noncytostatic drugs in outpatient pediatric oncology patients.

EHRs and doctors may not realize the Rxs are not checked the same way those on the pharmacy benefit are.
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15% of the respondents selected “Opioid utilization and addiction” as the #1 priority for drug safety research.  There is certainly plenty we do not know here and the risks, harm and ramifications here are so great, I believe that this is one that has merit.
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Drug overdoses now kill more Americans than guns
More than 50,000 Americans died from drug overdoses last year — the most ever.
And prescription painkillers took the highest toll. Abuse of drugs like Oxycontin and Vicodin killed 17,536, an increase of 4 percent. 
Overall, overdose deaths rose 11 percent last year, to 52,404. By comparison, the number of people who died in car crashes was 37,757, an increase of 12 percent. Gun deaths, including homicides and suicides, totaled 36,252, up 7 percent.  2016 The Associated Press. All Rights Reserved. This material may not be published, broadcast, rewritten, or redistributed. 
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10% of respondents thought that enhancing adverse drug events reporting and research is the top need for drug safety research; whereas, another 10% voted for research in the area of the supplement/herbal/otc and trending home remedies that are taken with a prescription and there is limited to no actionable data/research available for practitioners

Only 5% thought that research and more pre-market testing and better post marketing surveillance was top priority.

Certainly, there is more opportunity to research and report how pharmacies are handling drug-drug interactions as well.

This survey indicated that focus of efforts and research would be best on polypharmacy  elevated risk due to complexity, medications paid in the medical benefit  lack of real-time safety reviews; opioid utilization and addiction  current area of concern. 
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Offering A Glimmer of Hope


Potential for Artificial Intelligence and
Machine-Learning to Significantly Improve

(

1\; Patient Prescription Drug Use Safety
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I have some experience with building predictive models in healthcare. I found it so interesting when the model developers first showed me the predictive modeling results. As a clinician – my first response was to dismiss the findings, as clinically I could not defend the findings/relationships in the data; however, due to the volumes of data being evaluated, it was very impactful once I took the logic out of it and simply ‘listened to the data”.

More and different types of data will become available over the coming years, such as enhanced lab and genetic data, consumer app and connected device data, so it is critical that we take the steps forward to leverage this data.

Given all of the challenges, human dependencies and manual processes that exist today, there is more discussion about using artificial intelligence, advance analytics, machine learning and cognitive computing to significantly improve patient prescription drug use safety. 
When surveying the industry leaders, the over 40% of those surveyed felt that the impact of this technology, infrastructure, partnerships and relationship will significantly improve drug safety within the next 5-10 years. And over 20% believed that we are close to a tipping point and it will actually be adopted and utilized for significant safety advancements within the next 5 years. 8% of those surveyed suggested that this type of advancement will take at least 10 years to have a significant impact. About 20% were not familiar enough with this topic to comment. A small group commented that this advancement will be led by non-traditional stakeholders in healthcare.  There is so much data available, it is critical that we enlist your help to use sophistical algorithms for these signals, advancements and breakthroughs.
It will take all of us.



Exploring the Case for More Automation

* 15 of all life sciences executives plan to adopt cognitive
computing for pharmacovigilance in the next 3 years

* There is an increasing variety of connected devices
* There is a tremendous amount of data to be leveraged

* Machine learning and cognitive computing can make this
analysis faster and more predictive, separating the signal from

the noise

Source:
Scaling safety expertise in life sciences. (2017, March 10). Retrieved June 06, 2017, from https://www.ibm.com/services/us/gbs/thoughtleadership/scalingsafety/

(


Presenter
Presentation Notes
In thinking through the potential for advancements like this – I think about what has already occurred with movies, books and financial services.  I also have just noticed that my gmail account is using some cognitive computing, because now when I receive an email, gmail give me 3 options at the bottom for quick and easy responses that I can click on and it saves me time.  The suggested responses work for me about 75% of the time, so I use it. 
Non traditional companies are aggressively entering the healthcare space, with the intent to solve for some of the long standing challenges in a significant way. 

½ of all life sciences executives plan to adopt cognitive computing for pharmacovigilance in the next 3 years. 
There is an increasing variety of connected devices.
There is a tremendous amount of data to be leveraged.
Machine learning and cognitive computing can make this analysis faster and more predictive, separating the signal from the noise.

The BIG caveat I would put here is that the data have to be actionable, and the resulting action has to be a good one. If providers ignore the alerts, more data may not help… unless the data are used to reduce the number of alerts


One Big Caveat (

» Data have to be actionable... and the resulting action
has to be a good one

* If providers ignore the alerts, more data may not
help... unless the data are used to reduce the number
of alerts

» Understanding provider behavior and designing for
behavior is critical

Nease, B. (2016). The Power of Flfty Bits: The New Science of Turning Good Intentions into Positive Results. Harper Business
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Data have to be actionable… and the resulting action has to be a good one
 If providers ignore the alerts, more data may not help… unless the data are used to reduce the number of alerts
Understanding provider behavior and designing for behavior is critical



What We Discussed

» Drug Safety is a Big Problem
and it is not Going Away

e It's a Tough Problem To Solve

e How Do We Cut Through This
Mess?

e A Glimmer of Hope



Presenter
Presentation Notes
To recap: 
Drug safety is a big problem and it is not going away – 10,000 drugs available; 4B prescriptions per year; older patients seeing 28 doctors and 1/3 of adults are taking 5+ prescription medications
It’s a tough problem to solve, unintended consequences of alert fatigue/disappointing findings at pharmacies/Electronic health records not there yet…and will they crack the code?
We talked about how to cut through this mess, focusing on things like: 1. Polypharmacy (due to the elevated risk due to complexity); 2. the need for more focus on medications paid in the medical benefit (due to lack of real-time reviews, like on the pharmacy benefit); and 3. Addressing the opioid crisis
Finally, we will spend a little time examining a case for machine learning/cognitive computing in healthcare, as a potential glimmer of hope in solving for outpatient drug safety.

Think back to the very beginning of our time together and quickly re-visit the goal you set for yourself. Think quickly about what you can take back to the office tomorrow and start doing to continue to solve for safe use of prescriptions in the outpatient setting.
T
hanks and now I have time for a few questions. 
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