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Disclosures 
• I have nothing to disclose. 
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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 

• Wi-Fi network: FDA-Public 
– Passcode is “publicaccess” 

• Opportunities for lunch are limited 
– Consider purchasing lunch from the kiosk to avoid 

lines at lunchtime 



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 

• More research is needed to reduce harms and 
increase safety for patients receiving 
outpatient care 
 



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 
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• Indications 
 
• Identified 

Risks 
 
• Potential 

Risks 
 
• Missing 

Information 

Unavoidable subset of 
Identified Risks  

Gaps in Current 
Knowledge 

Presenter
Presentation Notes
Unavoidable subset: typically probabilistic; not preventable through judicious prescribing, optimal monitoring, or better communication with the patient



Conceptual Framework for 
Preventable Harm 
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• Indications 
 
• Identified 

Risks 
 
• Potential 

Risks 
 
• Missing 

Information 

Not incorporating 
current knowledge when 
drug is selected 
 
Not taking actions to 
address the avoidable 
subset of Identified 
Risks 
 
Unintended exposures 
 
Intentional misuse 

Inappropriate 
Use 

Presenter
Presentation Notes
Unavoidable subset: typically probabilistic; not preventable through judicious prescribing, optimal monitoring, or better communication with the patient



How do you Reduce Preventable Harm? 
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How do you Reduce Preventable Harm? 

• Identify patients at highest risk 
• Provider and facility feedback and/or self-

assessment 
• Make meds easier to use 
• 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 
• 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.   
• 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
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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 



FDA Safe Use Team Contact 
Information 

Scott K. Winiecki, MD 
 

• Email: scott.winiecki@fda.hhs.gov or 
CDERSafeUseInitiative@fda.hhs.gov  
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Medication Safety: The 
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Medication Use Is Pervasive 

• 2.6 billion drugs prescribed annually  
 

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

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

• IOM’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. 

 

Presenter
Presentation Notes
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 weekMore 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 

• Serious preventable medication errors 
occur in: 

– 3.8 million inpatient admissions2 
– 3.3 million outpatient visits3 

• Mortality from preventable medication 
errors: 

– 7,000 deaths each year4 

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. 
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Health IT and Patient Safety: 
Building Safer Systems for Better Care 



US Government Study 



Incidence Rates – of all beneficiaries  

• Adverse Events  
(NQF, HAC, F– I Level)   
  

13.5% 
 

• NQF Serious Reportable Events 0.6% 

• Medicare Hospital-Acquired 
Conditions 1.0% 
• Temporary Harm Events (E 

Level) 13.5%  

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







Slide 13 

IHI Global Trigger Tool AHRQ Patient Safety Indicators Hospital Voluntary Reporting 
System 

SEVERITY LEVEL 

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 

I - Death 4 4 0 

TOTAL 354 35 4 

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

Source: Classen et al, Health Affairs 2011 

Adverse Event Detection, by Severity Level and Hospital 

. 



Confidential & Proprietary - Do not use without express permission of Pascal Metrics Inc. © Pascal Metrics 2014 

Most U.S. hospitals do 
not measure – much 

less track and manage 
– “all cause harm” using 

clinical data 

Confidential & Proprietary - Do not use without express permission of Pascal Metrics Inc. 

JAMA Editorial, June 5, 
2013 from clinical leaders 
at CMS, ONC, AHRQ 
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National Automated Safety Collaborative: 
Real-time Patient Safety Organization –  
Pascal Metrics 
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Meaningful Use-Great for EHR Adoption 
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AHRQ/NQF/Leapfrog EHR Flight Simulator 

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





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 

 

A physician enters the order … 

and observes and records the type of CDS-generated advice that is 
given (if any). 

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

The Assessment Methodology 



AHRQ/NQF/Leapfrog Assessment Tool (cont’d) 

Hospital 
logs on 

(Password 
access) 

Complete 
sample  

test 

Obtain 
patient 
criteria 
(Adult or 
pediatric) 

Program 
patient 
criteria 

Download 
and print  
30 – 40  

test orders  
(HM if AMB) 

Enter  
orders into 

CPOE 
application 
and record 

results  

Hospital self-
reports 
results  

on website 

Score 
generated 

against 
weighted 
scheme 

Report 
generated 

Aggregate 
score to 
Leapfrog 

Order category 
scores viewed 

by hospital 

Review 
patient 

descriptions 

Review 
orders and 
categories 

Review 
scoring 

The Assessment Tool 
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AHRQ EHR/CPOE Flight Simulator Use 
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Orders Handled Correctly by Checking Category 
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Ambulatory Adverse Drug Events (ADEs): 
After Hospital Discharge 

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 
 

• 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 

 
Conducted in Medicare HMO Population 
Aggressive ascertainment of ADE’s by 

multiple methods including several forms of 
“Triggers” 
ADE’s Common in the Elderly—Many 

Preventable- 5% 
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 
 
Similar methodology as above 
Conducted in 4 Primary Care Clinics 
Aggressive ascertainment as above plus patient query 

(Not used in JAMA Study) 
– Patient reports identified 3 fold greater than chart 

review 
 24% of patients experience ADE within a year 
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 
  Emphasis after new warnings published in early 1995 

 Used Managed Care Database   
 Exclusions included Incomplete Data, Kids, Insurance Coverage 

Duration 
 131,485 dispensed prescriptions after warnings 
 4144 prescriptions overlapped with contraindicated drugs 

 50% same Physician 
 89% Same Pharmacy 
 
Jones et al JAMA. 2001;286:1607-1609  

 
 
 
 

 
 
 
 
 



ISMP Medication Safety Alert  Volume 4, Issue 3, February 10, 1999 

Pharmacy Computer Field Test of 
 Unsafe Orders 

   1.  Cephradine oral suspension IV 
  2.  Ketorolac 60mg IV (aspirin allergy) 
  3.  Vincristine 3mg IV for one dose (2 year old) 
  4.  Colchicine 10mg IV for one dose (adult patient) 
  5.  Cisplatin 204mg IV for one dose (26 Kg child) 
  6.  Nizatidine 300mg hs (patient on famotidine) 
  7.  Colchicine 1mg IV q4h for 8 doses 
  8.  Ketoconazole 200mg daily (patient on cisapride) 
  9.  Tobramycin 120mg IV q8h (CrCL = 10 ml/min) 
10.  Acetaminophen (patient on Percocet) 



ISMP 2005 Pharmacy Computer  
Field Survey Results 

• 4 of 182 systems were able to detect all  
errors 

• Dosage alerts based in weight or BSA  
decreased from 37% to 25% 

• Less than 50% alerted to an order for flu  
vaccine for a patient with an egg allergy 

• Only 1/3 alerted to a fatal route of  
administration 



ISMP 2005 Pharmacy Computer  
Field Survey Results 

• 9 of 10 allowed pharmacy to bypass alert 
– Most by pressing a function key 
• Only 1 in 5 intercepted a contraindicated  

drug based on a diagnosis 
• Only 50% of systems allowed tallman  

lettering for look-alike drug names 



CPOE/EHR Systems— MED Error Prevention 

•   





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 
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Administer 
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drug 
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administration 
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patient response 
to medication 
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defined 
parameters 

Intervene as 
indicated for 

adverse 
reaction/ error 

Administer Medication Monitor/Evaluate Response Document 

Procurement 

Administration Management 

Incident/ adverse 
event surveillance 

and reporting 

Quality Assurance 

The Medication Use Process 
Adverse Drug Events (ADEs) and Medication Errors 

Drug Use 
Evaluation 

ADEs = 49% 
Prescribing Errors = 39% 

ADEs = 11% 
Transcription 
Errors = 12% 

 

ADEs =14% 
Dispensing 
Errors = 11% 
 

ADEs = 26% 
Admin Errors = 38% 

Kilbridge P, Classen DC. A process model of inpatient medication management and information technology interventions to improve 
patient safety. Research Series, Issue 1, Irving, TX: Vizient; 2001:1–89. ISMP/ASHP Medication Safety Certificate Program 2017 
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Patient RISE Collaborative Project 
• Funded by RWJF 
• 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  

 44 



Presenter
Presentation Notes
Note the reflects the default view intended to minimize problems with numeracy/ graphicacy



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 

 





QUESTIONS? 

Comments  



Medication Safety in the 
Ambulatory Setting 
Tejal Gandhi, MD, MPH, CPPS 
Chief Clinical and Safety Officer 
Institute for Healthcare Improvement 
Associate Professor of Medicine 
Harvard Medical School 



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 



Project Objectives 
• 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 
 



The Free From Harm Report 

Download the full PDF report 
for free at: 
 
www.npsf.org/free-from-harm 
 

Thank you to AIG for their generous support of this project. 



Current State of Patient Safety 
• Evidence mixed but panel overall felt that health care is 

safer 
• More work to be done 
• While limited, progress notable 

– Young field  
– Still developing scientific foundations 
– Received limited investment  

• Improving patient safety is a complex problem 
– Requires work by diverse disciplines to solve 

 



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 
 



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. 

1. ENSURE THAT 
LEADERS ESTABLISH 
AND SUSTAIN A 
SAFETY CULTURE 

2. CREATE 
CENTRALIZED AND 
COORDINATED 
OVERSIGHT OF  
PATIENT SAFETY 

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

4. INCREASE FUNDING 
FOR RESEARCH  
IN PATIENT SAFETY  
AND IMPLEMENTATION 
SCIENCE 

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.  

Eight Recommendations for  
Achieving Total Systems Safety  



Eight Recommendations 
for Achieving Total 
Systems 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. 

5. ADDRESS  
SAFETY ACROSS THE 
ENTIRE CARE 
CONTINUUM 

6. SUPPORT  
THE HEALTH CARE 
WORKFORCE 

7. PARTNER WITH 
PATIENTS AND 
FAMILIES FOR  
THE SAFEST CARE 

8. ENSURE THAT 
TECHNOLOGY IS  
SAFE AND OPTIMIZED 
TO IMPROVE  
PATIENT SAFETY 

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. 

Eight Recommendations for  
Achieving Total Systems Safety  



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 … 



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 ... 



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

• 13% (24) serious 
• 11% (20) preventable 
• 28% (51) ameliorable 
• 6% (13) both serious and preventable or ameliorable 

 
      

Gandhi et al. NEJM. April 2003 

Presenter
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 
  

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

Gandhi et al. JGIM. 2005 

Abramson et al. JAMIA. 2012 



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 

 
 

• Another pre-post study 
 Prescription errors decreased from 18% to 8% 

 
 

Kaushal et al. JGIM. 2010 

Devine et al. JAMIA. 2010 



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 



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. 



Safety Issues in 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 





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

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

   

Medication Reconciliation 

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



Non-Adherence  
• Estimates are that 125,000 Americans die annually due to poor 

medication adherence  
 

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

   
• In one study of 195,000 newly prescribed e-prescriptions, only 72% 

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 
- Need to understand patient beliefs and values 

Fischer et al. JGIM. 2010 

Marcum et al. JAMA editorial. 2013 

McCarthy. Bus Health. 1998 

Osterberg et al. NEJM. 2005 



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 



 

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) 
 

• 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) 
 
 
 



 
 
 
 
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 
– Canadian Deprescribing Network (Tannenbaum et al., 2017) 
– Scotland campaign 

 
 

 
 



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  



Prevalence of limited health literacy 

14% 

22% 

53% 

12% 
% of Population 

Below Basic

Basic

Intermediate

Proficient

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

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

show the prevalence of LHL 



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 



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.”1 

– But they may still “find it difficult to define a medical term from a 
complex document about an unfamiliar topic.”2 

1 CDC, Health Literacy for Public Health Professionals. 2014 
2 Koh et al. Health Aff. 2012 

 

Levels of Health Literacy 



What can providers do?  
• Slow down 
• Limit, but repeat, information at every visit 
• Avoid medical jargon 
• Use illustrations 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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Patient Portals for Patient Engagement 

• Patient portals can be used to communicate a wide array of 
information bi-directionally 

- Appointments 
- Medication lists, problem lists 
- Labs 
- Discharge summaries 
- Health care proxy 
- Health maintenance reminders 
- Medication reminders 

Presenter
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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 

 
• Diabetic patients using a portal had increased 

rates of medication adjustment 
 

• Open Notes study shows patients have more 
control of their care and better med adherence 

Delbanco et al. Ann Intern Med. 2012 

Schnipper et al. JAMIA. 2012 

Grant et al. Arch Intern Med. 2008 



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 



Summary 

• 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! 



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. 
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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 messFinally, 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.



What is Drug Safety? 
Pharmacovigilance, also known as Drug Safety, is the pharmacological 
science relating adverse effects with pharmaceutical products through 

• Collection 

• Detection  

• Assessment  

• Monitoring 

• Prevention  

Source: Retrieved on June 10, 2017 from https://en.wikipedia.org/wiki/Pharmacovigilance 
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Let’s start by defining Drug Safety - Pharmacovigilance, also known as Drug Safety, is the pharmacological science relating adverse effects with pharmaceutical products throughCollectionDetection Assessment MonitoringPrevention 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)



Drug Safety is a Big Problem…. 
  
     and it is not Going Away 
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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 countryThere 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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Estimated number of 

physicians patients over age 65 
see in lifetime 
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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.�



28.4 
Estimated number of 

physicians patients over age 65 
see in lifetime 

One-in-Three 
Adults in U.S. taking  

5 or more medications 
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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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Adverse Drug Reactions 
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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 ReactionsSome 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. 



Drug Safety is a Tough Problem To Solve 
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Drug Safety: 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 dayMore 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. 



Drug Safety: A Tough Problem to Solve 
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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. 



Drug Safety: A Tough Problem to Solve 
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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. 



Drug Safety: A Tough Problem to Solve 
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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? 

• Alert fatigue continues to be a significant problem  

• 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 

Presenter
Presentation Notes
Worth noting that understanding behavior – patient and physician – is going to be crucial to improving drug safetyCommon 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.



First, Detect the Problem…Next, Deal with it 

• The patient is  the starting place for managing medication 

• Medication therapy interventions help patients who are 

• Experiencing adverse effects 

• Are frequently hospitalized 

•  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 

Presenter
Presentation Notes
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 payorsThe patient is  the starting place for managing medicationMedication 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.



How Do We Cut Through This Mess? 

Presenter
Presentation Notes
How Do We Cut Through This Mess?



Top Limitations to Prescription Safety 

Presenter
Presentation Notes
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? 



Top Limitations to Prescription Safety 

Completeness of 
patient-specific 

prescription data 

15% 

31% 

26% 

4% 

15% 

9% 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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. 



Top Limitations to Prescription Safety 

Completeness of 
patient-specific 

prescription data 
Timeliness of data or 

intervention to physician 

15% 

31% 

26% 

4% 

15% 

9% 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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.



Top Limitations to Prescription Safety 

Access to patient-specific 
prescription data 

Completeness of 
patient-specific 

prescription data 
Timeliness of data or 

intervention to physician 

15% 

31% 

26% 

4% 

15% 

9% 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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. 



Top Limitations to Prescription Safety 

Access to patient-specific 
prescription data 

Completeness of 
patient-specific 

prescription data 
Timeliness of data or 

intervention to physician 

Lack of post marketing 
research on newer drugs 15% 

31% 

26% 

4% 

15% 

9% 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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.



Top Limitations to Prescription Safety 

Access to patient-specific 
prescription data 

Completeness of 
patient-specific 

prescription data 
Timeliness of data or 

intervention to physician 

Lack of post marketing 
research on newer drugs 

Willingness to report and 
knowledge of how to report 

15% 

31% 

26% 

4% 

15% 

9% 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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 

Access to patient-specific 
prescription data 

Completeness of 
patient-specific 

prescription data 
Timeliness of data or 

intervention to physician 

Physician receptivity/attitude 
to the information 

Lack of post marketing 
research on newer drugs 

Willingness to report and 
knowledge of how to report 

15% 

31% 

26% 

4% 

15% 

9% 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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 
to Improve Outpatient Drug Safety? 

0% 5% 10% 15% 20% 25% 30% 35%

Pharmaceutical Manufacturers

Health Information Exchanges

Fully-Funded Government Agencies

Retail, Mail and Specialty Pharmacies

Physician Offices/Health Systems

Health Plans/Pharmacy Benefit Managers

Electronic Health Records/E-prescribing

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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???



”No one fix  
prevents medication errors” 

Institute of Safe Medication Practices 

Presenter
Presentation Notes
ISMP said it best :”No one fix prevents medication errors”



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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? 



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 

Collaboration across 
organizations 35% 

22% 

22% 

9% 

8% 
4% 

Presenter
Presentation Notes
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. 



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 

Collaboration across 
organizations 

Access to data –  
data rights/privacy 

35% 

22% 

22% 

9% 

8% 
4% 

Presenter
Presentation Notes
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.



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 

Collaboration across 
organizations 

Access to data –  
data rights/privacy 

Access to timely/  
complete data 

35% 

22% 

22% 

9% 

8% 
4% 

Presenter
Presentation Notes
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. 



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 

Collaboration across 
organizations 

Access to data –  
data rights/privacy 

Access to timely/  
complete data 

Funding or 
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research grants 
35% 
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9% 

8% 
4% 

Presenter
Presentation Notes
9% of respondents felt that lack of funding and availability of grants for research was the limitation



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 
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data rights/privacy 

Access to timely/  
complete data 

Funding or 
availability of 

research grants 

Misaligned 
incentives 

35% 
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4% 

Presenter
Presentation Notes
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



Limitations to Producing Quality Health 
Outcomes Research Related to Drug Safety 

Source: Data based on 2017 industry survey 

Collaboration across 
organizations 

Access to data –  
data rights/privacy 

Access to timely/  
complete data 

Funding or 
availability of 

research grants 

Competing research 
priorities Misaligned 

incentives 

35% 

22% 

22% 

9% 

8% 
4% 

Presenter
Presentation Notes
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.



Top Areas of Research for Prescription 
Drug Safety That Are Needed 

0% 5% 10% 15% 20% 25% 30% 35%

Pre-Market Testing/Post-Marketing Surveillance

Supplement/Herbals Taken with Prescription

Adverse Drug Events

Opioid Utilization and Addiction

Medications Paid in the Medical Benefit

Polypharmacy

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
When surveyed, these industry leaders suggested the top areas of research that are most needed.  Many wanted the opportunity to select all on this oneOver 1/3 of the respondents felt strongly that polypharmacy (defined as using 5 or more medications) is the top need for drug safety research. 



Polypharmacy   

Elevated risk due to complexity 

Presenter
Presentation Notes
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. 



Top Areas of Research for Prescription 
Drug Safety That Are Needed 

0% 5% 10% 15% 20% 25% 30% 35%

Pre-Market Testing/Post-Marketing Surveillance

Supplement/Herbals Taken with Prescription

Adverse Drug Events

Opioid Utilization and Addiction

Medications Paid in the Medical Benefit

Polypharmacy

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
Over 25% of respondents were concerned that medications paid in the medical benefit require research.  



Medications paid in medical benefit  
 

 

Lack of real-time safety reviews 

Presenter
Presentation Notes
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.



Top Areas of Research for Prescription 
Drug Safety That Are Needed 

0% 5% 10% 15% 20% 25% 30% 35%

Pre-Market Testing/Post-Marketing Surveillance

Supplement/Herbals Taken with Prescription

Adverse Drug Events

Opioid Utilization and Addiction

Medications Paid in the Medical Benefit

Polypharmacy

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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.



Opioid utilization and addiction  
Current area of concern 

 

Presenter
Presentation Notes
Drug overdoses now kill more Americans than gunsMore 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. 



Top Areas of Research for Prescription 
Drug Safety That Are Needed 

0% 5% 10% 15% 20% 25% 30% 35%

Pre-Market Testing/Post-Marketing Surveillance

Supplement/Herbals Taken with Prescription

Adverse Drug Events

Opioid Utilization and Addiction

Medications Paid in the Medical Benefit

Polypharmacy

Source: Data based on 2017 industry survey 

Presenter
Presentation Notes
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 practitionersOnly 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. 



A Glimmer of Hope 
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Offering A Glimmer of Hope



      

Potential for Artificial Intelligence and 
Machine-Learning to Significantly Improve 
Patient Prescription Drug Use Safety 

Impact will be 
10+ years away 

Source: Data based on 2017 industry survey 

Impact will be within 
next 5 – 10 years 

Impact will be in 
less than 5 years 

Presenter
Presentation Notes
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 

• 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 

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 FIfty Bits: The New Science of Turning Good Intentions into Positive Results. Harper Business. 

Presenter
Presentation Notes
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 alertsUnderstanding provider behavior and designing for behavior is critical



What We Discussed 

• 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
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 medicationsIt’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 crisisFinally, 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.Thanks and now I have time for a few questions. 



Thank You 

For more information, you can reach me at: 

 
 

Heather Sundar, PharmD 
Sundar Healthcare Consulting, LLC 

www.sundarhealthcareconsulting.com 
 

Email: heatherdsundar1@gmail.com 
Follow me on Twitter at @SundarHeather 
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