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LIFESTYLE // HEALTH

MD Anderson patient died after
getting contaminated blood
Todd Ackerman June 25, 2019 Updated: June 25, 2019 10:20 p.m.

The event that triggered increased government oversight of MD Anderson

Cancer Center was the death of a 23-year-old leukemia patient who received a

contaminated blood product, according to a new report.

The report, issued Monday by the Centers for Medicare and Medicaid Services,

notes the patient, a woman, died two days after receiving a transfusion tainted

with a bacterial infection commonly acquired in hospitals but rarely found in

blood transfusions. She had had serious complications prior to the transfusion,

A view of the outside of the MD Anderson Cancer Center in Houston, Texas.
Photo: Houston Chronicle

MD Anderson patient died after getting contaminated blood - Ho... https://www.houstonchronicle.com/news/health/article/MD-And...
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By Ellen Gabler

June 17, 2019

North Carolina Children’s Hospital announced it would suspend heart

surgeries for the most complex cases, some of which had a mortality rate

approaching 50 percent in recent years, pending investigations by state

and federal regulators and a group of outside experts.

In a statement on Monday, UNC Health Care, which runs the hospital and

is affiliated with the University of North Carolina, also introduced several

initiatives to “restore confidence in its pediatric heart surgery program.”

These include creating the external advisory board of medical experts to

recommend improvements, and committing to publicly release mortality

data for that program, which it has refused to do in past years.

The actions are in response to a New York Times investigation last month

into the medical institution, where cardiologists, department leaders and

even the former head of the children’s hospital expressed concerns about

patients faring poorly after heart surgery there. Secret audio recordings

provided to The Times captured doctors talking openly, some even saying

they might not feel comfortable allowing their own children to have

surgery at the hospital.

The Times sued for the program’s mortality data and was still in a

yearlong legal battle to obtain it when UNC Health Care released

previously undisclosed statistics on Monday. The data shows that the

mortality rate for heart surgery patients continued to rise after doctors

warned administrators several years ago of possible problems.

UNC Children’s Hospital Suspends

Most Complex Heart Surgeries

UNC Children’s Hospital Suspends Most Complex Heart Surgeri... https://www.nytimes.com/2019/06/17/us/heart-surgery-children-...
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Challenge-Implementation Gap 2019
• 1 in 10 patients harmed in hospital care/ 

between 5.7 and 8.4 million deaths occurring 
annually from poor quality care

• 14 out of every 100 patients affected by HAIs

• 2% patients subject to surgical complications 
for the 234 million surgical operations 
performed every year

• 20-40% health spending wasted due to poor 
quality of care and safety failures

• 15% of hospital costs being due to patient 
harms caused by adverse events

 

 
 
 
 
  

THE ECONOMICS OF 
PATIENT SAFETY IN 
PRIMARY AND 
AMBULATORY CARE 
 

Flying blind  
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• Medical errors are frequent, harmful and costly
• 62,000 errors identified over 12 months
• On-going, large-scale safety gaps in health care delivery   
• Excess claim costs attributed to errors = $617 Million

“A proactive systems approach is needed to identify 
and address risks before patients are harmed.”



Healthcare Top-of-Mind Concerns
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Reforms & Regulation Costs & Risk
(who pays and for what)



Digital & Data

Shifting
Financial

Risk

Healthcare
R&D

Converging Market Drivers
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R&D (% of Total Spend)



DATA and Exponential technologies are converging to 
transform and disrupt industries
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Synthetic Biology
The ability to produce synthetic 
tissues and organs creates new 
opportunities for surgical therapy 
and device production

Cognitive Computing
Augmenting or amplifying human 
cognition through advanced 
technologies such as artificial 
intelligence, machine learning, etc.

Robotics
Next generation robotics and 
automation technologies that can 
work alongside humans

Crowdfunding
Leveraging the public to fund the 
creation of a product or company

Gamification
Leveraging game mechanics to 
incentivize individual or group 
behaviors

Crowdsourcing
Involve  communities to collaborate 
in solving complex, non-linear 
problems, calling upon diverse 
skillsets

Virtual / Augmented Reality
Additive technologies to better equip 
care providers in their day-to-day 
tasks and improve health outcomes 
through differentiated experiences 

Incentive Competitions
Using a prize based competition 
to evoke a community to 
participate in solving a problem

DIY & the Maker Movement
The creativity unlocked when the 
public has access to the tools 
needed to create manufactured 
works themselves

Blockchain
Distributed ledger technology that 
offers a new way of recording 
transactions or any digital 
interactions

Commercial UAVs (Drones)
Aerial robots to transform logistics 
relating to the delivery of goods 
and services

Ambient Computing
Ecosystem of “things” that can 
intelligently respond in real time 
to business needs through 
connectivity and sensing

Digital Medicine
Personalized sensing and remote 
monitoring of physiological 
metrics leveraging new digital 
paradigms

Additive Manufacturing
3D scanning, digital design, and 
3D printing digitize the creation / 
distribution of products
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• Without being prepared .. all stakeholders will 
come across human threats, ethical issues 
and serious trust problems.

• We can still prepare for the amazing yet 
uncertain future of medicine. 

• What is definitely needed, such as new skills, 
is a robust  Public Discussion about the 

values of our societies now. 

The Future of Medicine

Bertralan Mesko



Quadruple Aim

• Enhancing the experience/safety/quality of 
care for patients 

• Reducing the per capita cost of health care
• Engaged and joyful healthcare workers 
• Improving the health of populations 

• “The overriding concern of hospital executives in 2019 is 
to assure safe and high-quality care,” says Deborah J. 
Bowen, FACHE, CAE, president and CEO of ACHE.
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Types of Clinical Questions
• Therapy questions 
• Diagnosis questions
• Prognosis questions 
• Harm questions 

Data

Knowledge

Action

Benefits



Clinical Data-Six major types

• Electronic health records
• Administrative data
• Claims data
• Disease registries
• Health surveys
• Clinical trials data

http://libguides.hsl.washington.edu/content.php?pid=376631&sid=3349256
http://libguides.hsl.washington.edu/content.php?pid=376631&sid=3349256
http://libguides.hsl.washington.edu/content.php?pid=376631&sid=3349256
http://libguides.hsl.washington.edu/content.php?pid=376631&sid=3349256
http://libguides.hsl.washington.edu/content.php?pid=376631&sid=3349256
http://libguides.hsl.washington.edu/content.php?pid=376631&sid=3349256


Clinical Decision Support System 
(CDSS)



– Volume: ever-increasing 
amounts

– Velocity: quickly generated
– Variety: many different types 
– Veracity: from trustable 

sources











Transform the entire value chain with 
data and Exponentials

1

The future of 
care delivery / 

surgery

How might 
artificial
intelligence,
machine 
learning, and 
big data 
empower
physicians,
scientist and
patients alike
with the latest, 
most accurate 
clinical
understanding 
in real time?

2

The future of the 
patient

How can
wearables, 
networks, 
sensors and 
virtual reality 
foster patient 
engagement 
and care 
coordination
that transforms
disease
management?

3

The future of 
healthcare 
operations

How will 
additive 
artificial
intelligence
transform
operations to
optimize their
supply chains,
utilize just-in-
time
manufacturing,
and increasingly
automate their 
workforces to
maximize
efficiency?

4

The future of 
research

How will natural 
language 
understanding
transform the 
focus of
research from
discrete
academic 
facilities to a 
global network 
of connected & 
collaborating 
scientists?

5

The future of 
precision 
medicine

How will
genomics and
precision
medicine 
provide
healthcare
professionals
with an
expanded
toolkit to
interact directly 
with DNA and 
enable 
proactive 
management of 
risks and more
precise
treatments?
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The future of 
medical 

education

How can
virtual/augment
ed reality
revolutionize
medical training 
and accelerate
knowledge
transfer?

Deloitte.



Transforming the who, what, and where of care delivery
The future of care delivery

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

Healogram – Mobile 
platform that helps 
providers remotely 
monitor patients post-
surgical procedure

Where Care is Delivered

Retina Selfie – Retina 
self-imaging allows 
patients to monitor 
for diseases such as 
multiple sclerosis and 
detect early warning 
signs

When Care is Delivered

ü Artificial Intelligence

ü Robotics

ü Augmented Reality

ü Personalized Medicine

ü Additive Manufacturing

iDAvatars – Virtual 
avatar, Sophie, uses 
artificial intelligence 
and natural language 
processing to 
remotely monitor 
patients

Who Care is Delivered by

Sample Use Cases

Drivers of Disruption



Transforming what surgeons see, know, and do
The future of surgery

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

Oculus Rift – improves 
training by allowing 
medical students to 
watch surgeries from 
the lead surgeon’s 
point of view

What We Know

SNAP Surgical Theater 
– augments surgeons’ 
reality with CT/MRI 
scans to see behind 
arteries and other 
critical structures

What We See

ü Artificial 
Intelligence

ü Augmented 
Reality

ü Personalized 
Medicine

ü Additive 
Manufacturing

ü Networks & 
Sensors

ü Nanotechnology

ü Robotics

BoneWelding –
stronger bonds and 
improved osseo-
integration enable 
new implant designs & 
surgical methods

What We Do

Sample Use Cases

Drivers of Disruption



Transitioning from a passive role to an active role in health
The future of the patient

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

Deloitte Cognitive 
Engagement –
designed to boost 
patient involvement in 
care and expand the 
type of alerts and 
interactivity offered 
online

New Ways to Engage

Tyto Care – handheld 
device that patients 
can use to self-
examine their mouth, 
throat, eyes, heart, 
lungs, skin, and 
temperature

Tools for Self-Service

ü Networks & Sensors

ü Wearables

ü Artificial Intelligence

ü Digital Medicine

ü Robotics

Ginger.io – aggregates 
cellphone data to 
monitor patient’ 
mental health and 
alert caregivers when 
symptoms are 
problematic

The Quantified Self

Sample Use Cases

Drivers of Disruption



Automating labor and JIT manufacturing

The future of healthcare operations

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

Aethon TUG Robots –
Smart, autonomous 
robots substitute for 
the labor needed to 
haul and transport 
materials & clinical 
supplies

Improved Productivity

Care at Hand – Helps 
to prevent 
readmissions by 
deploying nursing staff 
skills to maximum 
efficiency

Efficient Administration

ü Additive Manufacturing

ü Robotics

ü Artificial Intelligence

ü Automation

ü Nanotechnology

Evena – Technician 
glasses provide high-
definition, real-time 
images of vascular 
anatomy to enable 
fast, precise IV access

Workforce Augmentation

Sample Use Cases

Drivers of Disruption



Changing the how and who perform research
The future of research

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

Foldit – predicts the 
structure of a protein 
by taking advantage of 
humans' puzzle-
solving intuitions 
through an online 
game

New Collaboration Models

Illumina – reached 
milestone of making it 
feasible to read 
someone’s genome 
for $1000, down from 
$95.3 Million in 2001

Scientific Breakthroughs

ü Synthetic Biology 

ü Additive Manufacturing

ü Genomics

ü Personalized Medicine

ü Nanotechnology

IBM and Mayo Clinic –
using artificial 
intelligence to more 
accurately match 
patients with 
appropriate clinical 
trials

Operational Efficiency

Sample Use Cases

Drivers of Disruption



Enabling proactive and precise treatments

The future of precision medicine

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

LiverChip – Dynamic 
3-D cell culture 
platform can exactly 
mimic the architecture 
and physiology of the 
human liver

New Research / Treatment Methods

Human Longevity Inc. 
– building the world’s 
most comprehensive 
database on human 
genotypes

Preventative Measures

ü Genomics

ü Personalized Medicine

ü Nanotechnology

Wyss Institute –
Harvard scientists 
built a nano-robot 
from designer DNA to 
deliver drug dosages 
to specific cell types

Increased Precision

Sample Use Cases

Drivers of Disruption



Revolutionizing medical training

The future of medical education

The future of care 
delivery / surgery

The future of the 
patient

The future of 
healthcare 
operations

The future of 
research

The future of 
precision medicine

The future of 
medical education

Sample Market Signals

Pop Up Labs –creates 
in-house maker 
spaces to 
enable/accelerate 
medical professionals’ 
best practices and 
creation

New Learning Forums

Dassault Systemes –
Augmented reality 
allows for enhanced 
visualizations and 
simulations

Expanded Perspective

ü Virtual / Augmented Reality

ü Additive Manufacturing

ü Maker Movement

ü Crowdsourcing

CrowdMed – Medical 
professionals across 
the globe collaborate 
on cases and learn of 
new treatment 
methods

Increased Collaboration

Sample Use Cases

Drivers of Disruption
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Abstract
Importance  The United States spends more on health care than any other country, with costs ap-
proaching 18% of the gross domestic product (GDP). Prior studies estimated that approximately
30% of health care spending may be considered waste. Despite efforts to reduce overtreatment, im-
prove care, and address overpayment, it is likely that substantial waste in US health care spending

Views 64,505 | Citations 0 | Altmetric 1006

PDF �  	  More �

Waste in the US Health Care System
Estimated Costs and Potential for Savings

� | Article Information

� � 
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THE NEW HEALTH CARE

A study finds evidence for how to reduce some of it, but also a large
blind spot on how to remove the rest.

By Austin Frakt

Oct. 7, 2019

Even a divided America can agree on this goal: a health system that is cheaper but
doesn’t sacrifice quality. In other words, just get rid of the waste.

A new study, published Monday in JAMA, finds that roughly 20 percent to 25 percent of
American health care spending is wasteful. It’s a startling number but not a new finding.
What is surprising is how little we know about how to prevent it.

William Shrank, a physician who is chief medical officer of the health insurer Humana
and the lead author of the study, said, “One contribution of our study is that we show that
we have good evidence on how to eliminate some kinds of waste, but not all of it.”

Following the best available evidence, as reviewed in the study, would eliminate only one-
quarter of the waste — reducing health spending by about 5 percent.

TERESA ROGSTAD OF HUMANA AND NATASHA PAREKH, A PHYSICIAN WITH THE UNIVERSITY OF PITTSBURGH, WERE CO-AUTHORS OF THE STUDY, WHICH
COMBED THROUGH 54 STUDIES AND REPORTS PUBLISHED SINCE 2012 THAT ESTIMATED THE WASTE OR SAVINGS FROM CHANGES IN PRACTICE AND

POLICY.

BECAUSE AMERICAN HEALTH SPENDING IS SO HIGH — ALMOST 18
PERCENT OF THE ECONOMY AND OVER $10,000 PER PERSON PER YEAR —

EVEN SMALL PERCENTAGES IN SAVINGS TRANSLATE INTO HUGE
DOLLARS.

THE ESTIMATED WASTE IS AT LEAST $760 BILLION PER YEAR. THAT’S
COMPARABLE TO GOVERNMENT SPENDING ON MEDICARE AND EXCEEDS

NATIONAL MILITARY SPENDING, AS WELL AS TOTAL PRIMARY AND
SECONDARY EDUCATION SPENDING.

IF WE FOLLOWED THE EVIDENCE AVAILABLE, WE WOULD SAVE ABOUT
$200 BILLION PER YEAR, ABOUT WHAT IS SPENT ON THE MEDICAL CARE

FOR VETERANS, THE DEPARTMENT OF EDUCATION AND THE



Search + Patterns……
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Medication Non-Adherence Impact

http://viewer.zmags.com/publication/644753a2#/644753a2/25



Competing priorites
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Competing Organizational and Financial Priorities



Managing Patient Outcomes

30

Digital
Influence

TreatmentWell Researching Preparing RecoveringEvaluating Maintaining

Entire Person Health Continuum



Dr. W. Edwards Deming:
System of Profound Knowledge (and Learning)

• Appreciation of a complex social system
• Understanding Variation as the main cause for 

process, harm and outcome failures
• Theory of Change Knowledge
• Leadership Psychology

31



ASystem of Profound Knowledge
Appreciation for a System

Understanding:
•existence of a system and their
impact on any result
•interdependence and interaction of
processes and systems

Understanding Variation

Understanding:
•Causes of variation (routine &
exceptional) and how to respond
appropriately
•Tampering and how leaders,
despite good
intentions, can increase variation

Psychology

Understanding:
•Difference between intrinsic and extrinsic
motivation
•The effects of the system on the
performance of people
•The effects of merit systems, incentive pay,
carrots and sticks

Theory of Knowledge

Understanding:
•The importance of prediction and
theory in
the learning process
•The interaction between theory
and experience
•The importance of operational
definitions

Source: W. Edwards Deming & Peter Scholtes

4323/07/2013



The Power of Human Factors

“If an error is possible, someone will 
make it. The designer must  assume that 
all possible errors  will occur and design 
so as to  minimize the chance of the error  
in the first place, or its effects  once it gets 
made”

Norman, The Design of Everyday Things, 
2001

33
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5 DTU Management Engineering, 
Technical University of Denmark

Powerful head of the Electronics Department 
Atomenergikomissionens Forsøgsanlæg Risø
/ Risø National Laboratory

6 DTU Management Engineering, 
Technical University of Denmark

7

13 DTU Management Engineering, 
Technical University of Denmark

Powerful head of the Electronics Department 
Atomenergikomissionens Forsøgsanlæg Risø
/ Risø National Laboratory

14 DTU Management Engineering, 
Technical University of Denmark

Major themes and insights

• Human operator performance results from behaviour-
shaping constraints that we can identify and model

• The human operator is a flexible and adaptive element 
who ”completes the design of the technical system (and 
compensates for its shortcomings)

• Human operators cope with complexity by applying mental 
models and modes of performance (eg SKR … )

• Risk management requires an understanding of the socio-
technical context of work

• Strong graphical modeling approach
[after Sanderson 2014; Cook  2014]



Healthcare Safety Management System

Figure 1.
SEIPS 2.0 model.

Holden et al. Page 23

Ergonomics. Author manuscript; available in PMC 2014 November 01.

NIH-PA Author M
anuscript

NIH-PA Author M
anuscript

NIH-PA Author M
anuscript

SEIPS 2.0, after Carayon. 35



3 Levels of Data Analytics
• ________________ 

– Standard types of report that 
describe current situations 
and problems 

• ________________ 
– Simulation and modeling 

techniques that identify 
trends and portend outcomes 
of action taken 

• ________________ 
– Optimizing clinical, financial, 

and other outcomes 



Preventable 
Harm

Preventable 
Patient Deaths

Unpreventable 
Patient Deaths

Preventable Harm & Error Causal Factors
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Practical Pedagogy-How Can We Better 
Learn



Safety and Learning Management System
A Framework for Measuring and Monitoring Safety*

* Health Foundation, 2018 39
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Engage in Dialogue – Even Disagreement!
Dysfunction:  Fear of Conflict

“When team members do not openly debate and disagree about important 
ideas, they often turn to back-channel personal attacks, which are far 
nastier and more harmful than any heated argument over issues.” (pg 
203)

Results

Accountability

Commitment

Fear of Conflict  

Absence of trust





High Reliabilituy, Mindfulness and Safety 
Management in Healthcare

1. Preoccupation with failure
Regarding small, inconsequential errors as a
symptom that something is wrong; finding the
half-event

2. Sensitivity to operations
Paying attention to what’s happening on the front
line at the shop floor

3. Reluctance to simplify
Encouraging diversity in experience, perspective,
and opinion

4. Commitment to resilience
Developing capabilities to detect, contain, and 

bounce-back from events that do occur
5. Deference to expertise

Pushing decision making down to the   
person with the most related knowledge and 
expertise



TeamSTEPPS Model of “Big 5” Teamwork

Team  
Orientatio
n

Mutual  
Performanc

e  
Monitoring

Back-Up  
Behavio
r

Adaptability

THE CORE

Team  
Leadership

Baker, Salas, King, Battles, Barach, 2006; 2007; Barach and Cosman, 2015

Shared Mental Models



Neily J: JAMA 304: 1693-700, 2010

TeamSTEPPS
“The 74 facilities in the 
training program  experienced 
an 18% reduction in annual 
mortality  (rate ratio [RR], 
0.82; 95% confidence interval 
[CI],  0.76-0.91; P = .01) 
compared with a 7% decrease  
among the 34 facilities that 
had not yet undergone  
training (RR, 0.93; 95% CI, 
0.80-1.06; P = .59)".



When a patient stops breathing ……….

Pre-Operative Operating Room Recovery Room Surgical Ward

My name is Karen, I’m 36 years old. I work as a realtor.  I was recently diagnosed with a painful benign kidney 
tumor.  This is my story. 

8 AM 5 PM 6 PM 1 AM8:30 – 11:05 AM 1 AM

Epidural anesthesia fails The surgery Severe 
postoperative pain

Transferred to 
the ward

Karen is not breathing and blue‘something to help her sleep’

Karen is transferred to the ward ‘something to help her sleep’ Slowing down of respiratory rate Karen recovers well

The anesthesiologist has
chosen to combine
general anesthesia with
an epidural to better
control postoperative
pain. Unfortunately on
the day of surgery,
inserting the epidural is
not successful

The surgery is uneventful.
The tumor is completely
removed. Blood loss is
small

After surgery Karen is
in immense pain which
is hard to control. She
receive morphine via
an infusion pump and
many other analgesics.

Karen is disconnected
from the monitoring
system and transferred to
a single room on the
surgical ward. She remains
in pain despite all efforts
and a lot of pain
medication

Finally the pain seems slightly
less. She still has severe
headache and is very sweaty. Her
husband asks the nurse if Karen
can have a sleeping pill to help
her get some sleep. A junior
doctor prescribes a sedative..

The night nurse finds Karen
unresponsive in bed. She is not
breathing and blue. The nurse starts
CPR and the resuscitation team is
called. CPR is not successful. At 6:10
AM she is pronounced dead.

|
|
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TSLESSONS LEARNED
• Deterioration can be easily missed, 

especially at night in a dark patient 
room.  

• The Pegwin Insights Safety System 
could potentially save lives, 
detecting deterioration earlier as it 
monitors the patient 24/7.

Karen is transferred to a single room on 
the surgical ward. She is connected a 
sensor that connects to Pegwin Insights 
system. This allows the medical team to 
monitor her vital signs 24/7. 

Finally the pain seems slightly less. She still 
has severe headache and is very sweaty. 
Her husband asks the nurse is she may 
have a sleeping pill to help her get some 
sleep. A junior doctor prescribes a 
sedative.

The Pegwin Insights system has detected a 
suspect vital signs pattern: progressive slowing 
of respiratory rate followed by a slight decrease 
in oxygen saturation. The system alerts the 
nurse and junior doctor on call and suggests to 
check for opioid respiratory depression.

The nurse finds Karen quite 
sedated. The doctor gives her 
naloxone, an antidote for 
morphine. Within a minute she is 
clearheaded again. Respiratory rate 
back to normal. Rate and saturation 
are back to normal. Discharged.

6 PM 1:30 PM8:05 PM



Why We Choose To Do What We Do

63% of preventable 
harm and death are 
attributable to a 
failure to rescue by 
a registered nurse 
or physician 
(HealthGrades, Inc: April 2006). 

90% of solutions 
based on early 
warning scores (EWS) 
triggered alerts 
inducting "alert 
fatigue" due to lack of 
sensitivity and 
adaptability to a 
patient’s variation and 
care location needs. 

47

70% of the 
postmortem 
examination of  
patient records 
shown evidence of 
postoperative 
deterioration within 
eight hours.
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Bayshore Medical Center



Harm Type 
Bayshore Medical Center

CCN# 450097

Preventable 
Adverse

Events (PAE)
(Current CMS 

Reporting)

Added Cost
per PAE

(JAMA & HCUP)

Avg.
Extended

LOS
(Days)

Total PAE
Financial
Impact

CLABSI: HAI 1 0 45814 5  -  20 $0
CAUTI: HAI 2 9 896 2  -   4 $8,064

SSI-Colon: HAI 3 3 20785 13 $62,355
SSI-Abdominal: HAI 4 3 20785 10 $62,355

MRSA: HAI 5 3 42300 12 $126,900
C.diff: HAI 6 49 112825 3  -  16 $552,965

Pressure sores: PSI-3 40 19632 1.95 $776,650
Collapsed lung due to medical treatment:  PSI-6 29 15692 2.49 $448,052

Infections from a large venous catheter:  PSI-7 14 38682 8.75 $536,502
Serious blood clots after surgery:  PSI-12 57 40277 7.07 $2,278,486

Blood stream infection after surgery:  PSI-13 12 48769 8.64 $588,564
A wound that splits open after surgery:  PSI-14 4 48423 8.62 $189,198

Accidental cut or tear:  PSI-15 95 25900 2.99 $2,464,289
Readmin hospital wide 319 13433 na $4,282,655

Events 635 $12,377,035
Per year 256 $4,667,438

49

635 PAE’s
CMS: 2013-15 $12M CoH

Cost of Harm (CoH)
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BAYSHORE MEDICAL CENTER
NET PATIENT OPERATING INCOME $MILLIONS

Return on Investment (ROI)
• $4.6M/yr. CoH impact to Net Patient Operating Income

§ Implement Predictive analytics and HRO coaching
o $0.33M investment per year

§ Reduce patient harm by 65% in 24 months
o $3M improvement to income per year

• Simple ROI (yr. 3):  Income Recovery / $ Invested
§ $9M/$1M = 9:1



Sources: 
1. https://www.medicare.gov/hospitalcompare/Data/Serious-Complications.html
2. https://dshs.texas.gov/thcic/publications/hospitals/Patient-Safety-Indicators/Patient-Safety-Indicators-With-Diagnosis-Present-on-Admission-(POA)-2016/

PSI - 11 Postoperative Respiratory Failure Rate 
(Observed)*

Number of cases: 237,747 

Number of Complications: 1,459

Observed Rate: 0.61%

Mean Charge per Case: $86,702

Potentially avoidable cost related to PSI 11 in 
state of Texas is USD $20.1 Billion.
*2016
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Serious Preventable Complications and Deaths, TEXAS

https://www.medicare.gov/hospitalcompare/Data/Serious-Complications.html
https://dshs.texas.gov/thcic/publications/hospitals/Patient-Safety-Indicators/Patient-Safety-Indicators-With-Diagnosis-Present-on-Admission-(POA)-2016/


Sources: 
1. https://www.medicare.gov/hospitalcompare/Data/Serious-Complications.html
2. https://dshs.texas.gov/thcic/publications/hospitals/Patient-Safety-Indicators/Patient-Safety-Indicators-With-Diagnosis-Present-on-Admission-(POA)-2016/

SERIOUS PREVENTABLE COMPLICATIONS AND DEATHS, TX

PSI - 04 Death Rate among Surgical Inpatients 
with Serious Treatable Conditions”

Number of cases: 20,260

Number of complications: 2,980

Observed rate: 14.71%

Mean charge per case: $261,348

Potentially avoidable cost related to PSI 04 in
the State of Texas is  USD $5.3 Billion 

* 2016 
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Serious Preventable Complications and Deaths, TEXAS

https://www.medicare.gov/hospitalcompare/Data/Serious-Complications.html
https://dshs.texas.gov/thcic/publications/hospitals/Patient-Safety-Indicators/Patient-Safety-Indicators-With-Diagnosis-Present-on-Admission-(POA)-2016/


Learning Solutions can Make a Difference

• LEARNING tools and 
solutions to reduce 
Preventable Medical Harm in 
hospitals

• Based on applying and 
developing patient safety, 
human factors and systems 
engineering solutions.

• Using and surfacing near-miss, 
process and outcome data and 
integrating into ongoing 
operations.

• Eliminating harm from two 
leading causes:  PSI-11 and 
PSI-04
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The Product-Safety Management System  
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Pegwin 
Insights
Patient 

Risk 
Profile  



The 3-Click Solution

Immediate Hospital Benefits:
• Pegwin’s EZ-EHR 3-Click Solution can 

immediately save a 300-bed 
hospital 3,500 hours of billable 
clinician time filling out federally 
required reports on Preventable 
Medical Harm (20 minutes/report).

• That translates to more than 
$210,000 per year in additional 
billable revenue.

Ongoing Benefits:
• Data collected is analyzed 

and used to avoid future 
Preventable Medical Harm.

• Much more data is 
collected from incidences, 
near misses and unsafe 
conditions.

• Hospitals can address 
contributing factors.
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* Included in Patient Safety and Quality Improvement Act of 2005

Ancillary Benefit:
• Reports are immediately 

labeled as Patient Safety 
Work Product (PSWP) and 
kept in a Patient Safety 
Evaluation System (PSES) 
for analysis and action.

• Information in the Common 
Formats PSES can be sent to 
the PSO and cannot be 
discovered during lawsuits.*



Office of HHS National 
Coordinator (ONC) recognized 
Pegwin as the winner of two 

awards in two ONC prize 
challenges (2016, 2018)

2. EZ - EHR Issue Reporting Challenge

1. Patient Safety Reporting Challenge

29



Value Story-Case Study in Texas
AF Ablation Complication rate  6.29% in patients undergoing AF ablation 

(Deshmukh A, et al. Circulation. 2013;128:2104–2112)

Without complications Postoperative Respiratory Failure (PS-11) Failure To Rescue 
(PSI-04)

MS-DRG 273,274     AVG COST  $16.22K AVG COST $ 56.6K AVG COST $142K 

Annual Number of 
Avoidable cases 3,427 

Annual Number of 
Avoidable cases 186

Lost Revenue
3,427 x $ 56.6K per patient
@$ 194 Million Dollar 

Lost Revenue
186 x $ 142K per patient
@$ 26.4 Million Dollar 

Revenue 
at risk 
without 
Pegwin

Additional 
Revenue at 
risk without 
Pegwin

Sources: 
1. https://dshs.texas.gov/thcic/publications/hospitals/Patient-Safety-Indicators/Patient-Safety-Indicators-With-Diagnosis-Present-on-Admission-(POA)-2016/
2. https://europe.medtronic.com/content/dam/medtronic-com/01_crhf/afs/pdfs/201406308eEN_CathAblation_Coding_Reimburse_Gd_p5_FINAL_091218.pdf
3. https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.113.003862
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https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.113.003862
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Previous studies and results
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METHODS:

• The preliminary study performed on >15M 
randomized observations (SMART DST2; SMART 
STU3; 

• Dataset: MIT-Harvard Data Consortium, Beth 
Israel and Boston Children Hospitals) showed 
completeness, computability, and accuracy of 
the raw data sources (FHIR).

RESULTS:

• Cross-validated (70/30) AI-Driven model 
demonstrated good discrimination for 
unplanned ICU Admission - AUC 0.90; 95% CI, 
0.76-0.94) and performed as well, or better than 
the current models (C statistic ranges: 0.56–
0.74) .

• The model calibration across different risk 
categories showed a close association of 
predicted and observed outcomes (PSI11; PSI04)

Data citations:  
• http://dx.doi.org/10.13026/C2XW26
• http://dx.doi.org/10.1155/2014/781670

Previous Studies and Results (Retrospective)

http://dx.doi.org/10.13026/C2XW26
http://dx.doi.org/10.1155/2014/781670


Primarily focused 
on patients:
• All admissions
• In risk meeting OSA 

criteria
• Likely to result FTR 

indicators 
• Likely to result in a RRT 

being called. 
• likely to be readmitted 

within 30 days

• Pneumonia 
• Sepsis
• Cardiac Arrest
• Respiratory Distress 
• Pulmonary embolism
• DVT

Clinical Drivers:

Continuous  Health Data Monitoring in Opioids Induced 
Respiratory Depression in Post Operative Patients 



Conclusions



Why Transformation    
Efforts Fail?

• Lack of urgency (complacency)-HCA Burning platform?
• Failure to create a powerful coalition
• Failure to create a compelling vision

• Competing visions (money vs. safety; frontline vs. leadership)
• Failure to communicate the vision clearly
• Failure to remove obstacles
• Failure to achieve early wins
• Failure to anchor change in the culture
• Declaring victory too soon
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DECLARATION

The Seoul Declaration: A Manifesto for Ethical Medical Technology*

Preamble

Intersection of medicine, humanity and
technology

It is often held that technology itself is incapable of
possessing moral or ethical qualities, since “technology”
is merely tool making.1 But many clinicians and
researchers believe that each piece of healthcare technol-
ogy is endowed with affordances that can impact and
challenge ethical values and commitments all the time.
The technology’s “values” and artificial intelligence are
embedded in the devices and implements by those that
design them, and those that decide how it must be
made, marketed and used. This is at the heart of the
moral challenges surrounding the use of medical devices,
AI and information technology.

We recognize that unsafe medical technology and
avoidable patient harm represent a serious challenge to
health care service delivery globally. The significant level
of preventable human suffering, the considerable strain
on health system finances, and the loss of trust by
patients and society in health systems and in their gov-
ernments is of great concern. The recent related reports
around unsanctioned gene editing of embryos, biased AI
data algorithms, and the Food and Drug Administration
(FDA) and CE flawed certifications of devices often
based on false or incomplete information provided by
the vendors, raises many legitimate and ethical questions
about medical device oversight systems. These reports
extend from vaginal meshes to hip replacements to sur-
gical endoscopes and more, make it seem that the over-
sight mechanisms are bent too far toward making it
easier for industry rather than making protection of
public health the primary goal.2,3 The International
Consortium of Investigative Journalists reported that
“Health authorities across the globe have failed to pro-
tect millions of patients from poorly tested implants that
can damage organs, deliver errant shocks to the heart,
rot bones and poison blood, spew overdoses of opioids
and cause other needless harm.”4

Sadly, technology companies do not police themselves
nor learn in a systematic and transparent manner and
often only do the minimum of what the legislation
demands. Recent reports suggest that the FDA granted
medical device makers special “exemptions” creating a
vast and hidden repository of reports on device-related

injuries and malfunctions hidden from doctors and from
public view.5 Since 2016, at least 1.1 million incidents
have flowed into this internal “alternative summary
reporting” repository including deaths, serious injury
and malfunction reports for about 100 medical devices,
many implanted in patients or used in countless sur-
geries including minimally invasive and robotic-assisted.
For example, the FDA has just alerted clinicians about
an increasing number of medical device reports (MDRs)
associated with the use of surgical staplers for internal
use and implantable surgical staples reporting from
41,000 individual MDRs including 366 deaths, more
than 9000 serious injuries, and more than 32,000 mal-
functions. These reports speak to a profound crisis of
public confidence in how medical devices and AI tech-
nologies are regulated.

New AI technologies and automation now entering
health care as outlined in the MITAT AI special issue
2019 how to best raise questions about the downsides of
all the automation, voice our concerns constructively,
design more thoughtful technology assessments and
experiments done under real world conditions, and
demand more transparency about financial conflicts of
interest and device failures during the development,
marketing and post marketing surveillance periods.
Patient safety isn’t just a matter of the technical risk, it
is also about the public perception of risk. The recent
Boeing Max 737 suggest that as with aviation, in AI and
widespread automation acceptance depend on the public
trusting the industry and in some cases that requires us
to be extra cautious. Ultimately, regulators and policy
makers will force upon medicine a more rigid and oner-
ous risk avoidance accountability if we do not appreciate
and actively address the highly coupled intersection of
medicine, humanity and technology.

The goal of the Seoul Declaration: A Manifesto for
Ethical Medical Technology is to be a clarion call for the
ethical, research and policy issues that surround the
development and implementation of new medical and
AI technologies. We mean to not scare anyone from
promoting and implementing new technologies based on
sound human factors design that promotes patient safety
and can improve service delivery systems, at all levels of
health care and in all health care settings. We believe
there is a global and urgent need for a robust public
debate to address the trade-offs of automation vs safety

Presented and signed during iSMIT 2018 at grand wakerhill Seoul, November 10, 2018 (Figure 1)
! 2019 Society of Medical Innovation and Technology

MINIMALLY INVASIVE THERAPY & ALLIED TECHNOLOGIES
2019, VOL. 28, NO. 2, 69–72
https://doi.org/10.1080/13645706.2019.159695610/12/19, 9(08 AMMedical devices have caused more than 80,000 deaths since 2008- STAT
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C

1

Medical devices for pain, other conditions have caused more than
80,000 deaths since 2008

By Associated Press

November 25, 2018

After having a spinal cord stimulator implanted in his back in 2014, 45-year-old Jim Taft West Columbia, S.C., is
now virtually paralyzed, a prisoner in his own bed, barely able to get to the bathroom by himself.

OLUMBIA, South Carolina — Desperate for relief after years of agony, Jim
Taft listened intently as his pain management doctor described a medical device
that could change his life. The Ethical Code of 

Hammurabi 
Babylonian code of law 1754 
BC



Shaping the environment for Staff and 
Management  engagement and loyalty

Employees really enjoy  
working with one  

another but don’t feel  
particularly challenged.

Here the focus is on  
collaboration and

learning in the service  
of high-performance

outcomes.

Employees tend to be  
apathetic and spend their  

time jockeying for  
position.

People fear to offer  
tentative ideas, try new  

things, or ask colleagues  
for help.

Accountability

Safety

Low

High

Low High

After Amy Edmonson



“To call in the statistician after the 
experiment is done may be no more than 
asking him to perform a post-mortem 
examination: s/he may be able to say 
what the experiment died of.” 

Ronald Fisher, Cambridge U, 1938



Trust, Transparency,Relationships & 
Risk Modeling
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Hospital Readmission Risk

JAMA. 2011;306(15):1688-1698. doi:10.1001/jama.2011.1515
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The Power of Patients/Consumers:
Strategic and Personalized Outreach

PREDICT

PLAN

AFFECT

Hospital Staff Perspective



We are 
here



Market Disruptions are Shifting Risk

68
• Irrespective of the payment model, hospitals will increasingly be evaluated and 

paid for by what occurs "Beyond the Four Walls"



Conclusions

• We must create care physical and organizational environments that support trust, 
patient and provider’s needs to support professional and respectful interactions.

• Engaging clinicians, patients and the community in the design and  operational 
process remains the biggest obstacle in addressing the  growing implementation 
gap in providing cost effective and  reliable care.

• Information analytics design affects the design of how people work, and what  
processes, systems and technologies they will require to support  the 
functioning of the work environment ( “Culture”).

• Challenging individuals without also engaging their values  and their 
overall care environment is not sustainable.

• Culture Eats Strategy”—Peter Drucker

Slide: 56
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