

















EHR/EMR/PHR

 EHR, Electronic Health Record, is a more longitudinal
collection of the electronic health information of individual
patients or populations.

» EMR, Electronic Medical Record, is the patient record
created by providers for specific encounters in hospitals
and ambulatory environments and can serve as a data
source for an EHR.

* PHR, Personal Health Record, is an application for recording
personal medical data that the individual patient controls
and may make available to health providers.
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Electronic Health Record
EHR

Supposed to: But in reality:

increase efficiency * helped create and perpetuate

decrease medication errors erroneous data

* increased onerous computer

improve quality of care fime for providers

facilitate information entry : never fulfilled promise of

allow inter-institutional transfer and availability
transfer of data * created technological intrusion
decrease costs between Dr. and patient

save time e created data security and

confidentiality issues
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Health Information Exchanges
HIES

 HIE use has grown despite challenges with
standardization of EHR features and interoperability.

e |n 2013-2015 some level of information was
exchanged between:

— 82% of non-federal hospitals
— 38% of physician practices
— 17-23% of long-term care facilities

 The major barriers to progress in Statewide HIEs have
been underfunding, privacy and proprietary issues.
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Regional Health Information Organizations
(RHIOs)

* |n 2009 over 67% of Regional Health Information
Organizations (RHIO’s) did not reach financial
viability.

e Privacy issues are the same ones that plague
EHRs: how to share patient information securely.

* Providers say that by sharing patient information,
with other competing companies, they could
lose their competitive edge with those patients.
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® CPS! (Computer Programs and Systems)
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CMS Meaningful Use

(now: Promoting Interoperability Program)

The Medicare and Medicaid EHR Incentive Programs (Meaningful Use
or MU), provide financial incentives to eligible professionals who are
able to demonstrate meaningful use of certified EHR technology:

« Stage 1: Eligible professionals may receive up to $44,000 through
the Medicare MU program, or 563,750 through the Medicaid MU
program.

« Stage 2: Eligible professionals may receive up to $44,000 through
the Medicare MU program, or $63,750 through the Medicaid MU
program.

« Stage 3: The financial incentives for Stage 3 have not been
published by CMS






Telehealth

» Use of digital information and communication technologies to
access health care services remotely and manage your health
care.

* Telehealth can be done primarily online with Internet access on
your computer, tablet, or smartphone, with options for:

— talking to your healthcare provider live by phone or video chat

— sending and receiving messages from your healthcare provider
using secure messaging, email, and secure file exchange

— remote monitoring so healthcare provider can check on you at
home

— following medication changes or chronic health conditions



Telehealth

Frequently used for mental health issues
Cannot replace the actual physical exam
Patients often withhold important information
Depersonalizes the patient encounter

Risk of insecure connection with data leaks
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Digital Hospital

At least 1 in 7 people are readmitted to the hospital
within 30 days of being discharged.

Providers need to deliver value-based care for acute and
chronic conditions without compromising patient safety
or breaking the bank.

The solution?

Give patients hospital-quality care without the hospital.
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“Use Cases’
e Digital patient experience
e Digital workforce
* Digital operations
* Digital supply chain

* Digital ecosystem



Digital Hospital

Patients have a digital experience with on-demand interaction and
seamless processes.

Providers have an enhanced experience and get to spend more time
providing care and less time documenting it.

Operational efficiencies through technology:
— digital supply chains
— automation
— robotics
— next-generation interoperability
— healing and well-being designs



Digital Hospital

* Doctors and insurance companies want to keep patients
out of hospitals for non-life-threatening conditions.

e Payers reward healthcare providers to keep their
patients healthy at a reasonable cost and relying on
inpatient treatment only when absolutely necessary.

e Failing to admit people to the hospital who do need
inpatient care or discharging patients too soon can have
life-threatening consequences.



Digital Hospital

* Diagnosis can be done by portable, wearable, affordable
devices, and organizations will give patients the equipment
needed to get hospital-level care in the home.

« Early diagnosis and preventive care for conditions such as
heart disease, diabetes, and even pancreatic cancer will be
done in the home during daily activities.

 Doctors and nurses will treat patients through telemedicine,
digital diagnostics, and in-person visits as needed.



OSF On-Call
Digital Hospital

* “Allows you to receive hospital-level care from the
comfort of your own home.”

* “Imagine getting expert care and being able to sleep in
your own bed, enjoy meals at your kitchen table, while
surrounded by your loved ones, pets and other things
you enjoy.”

 “With OSF On-Call Digital Hospital, you will get the
same level of care as if you were in the hospital, plus all
the comfort of home and the support of your family.”

From OSF Promotional brochure




OSF On-Call
Digital Hospital

* You will be provided:
— a computer tablet for video visits and calendar reminders
— a telephone that connects directly to your care team
— a personal emergency response bracelet
— equipment to monitor your vital signs
— a device for internet access
— a backup power supply

e “Lab tests, IV therapy, mobile ultrasounds and X-Rays
can also be arranged to take place in your home, if
needed.”

OSF Promotional brochure




Digital Hospital

» Post-discharge care can be handled through digital devices that perform
remote continuous monitoring of:

— breathing and heart rates, blood pressure, pulse oximetry
— blood sugar

— early warning signs of relapse for stroke, heart failure, and other
serious conditions

 Areview of 9 Hospital-at-Home trials shows that people had:
— 26% lower risk of readmission
— a lower need for long-term care
— |ower rates of anxiety and depression
— a cost of up to 38% less than conventional hospital inpatient care



Digital Hospital

Patient records must be migrated into the hands (and
phones) of patients themselves.

Payers must incentivize health care providers to
administer just the right amount of care.

Doctors must relearn to classify:

— which patients to admit to the hospital

— which ones can receive acute or chronic care at home
— which ones can be treated by telemedicine

— which ones to discharge
























General
surgery

Urological
surgery

Heart surgery

Head and
neck surgery

Gynecologic
surgery

Cancer
surgery

Colorectal
surgery

Thoracic
surgery

Orthopedic
surgery




Improved dexterity
for access to hard
to reach places

Elimination of
surgeons’ hand
tremor

Less blood loss and
fewer transfusions

Better visualization

of surgical site

Shorter hospital
stays and faster
recovery

Less pain and
scarring

Less surgeon
fatigue

Less risk of
infection

Quicker return to
normal function
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Genome

e Science has enabled genetic analysis of many
cancers and tumors.

* Focused therapy can be given based on the
genome of the cancer and the patient.

* Genetic testing can provide some prevention.



Genome

* Genome diagnosis is a process of examining an
individual’s DNA to identify changes or mutations
in their genes that may cause illness or disease.

* Genome sequencing plots each of the 3 billion
letters of an individual’s genome, and can lead to
3 types of discoveries:
— detecting a disease that is present but unrecognized
— predicting a future chance of disease

— changing the understanding of a disease that is
present but misdiagnosed



Genome

* Genome sequencing can diagnose most of the
> 6000 conditions for which the genetic basis is
currently understood.

* Genomic testing can be used to determine what
medication and dosage will be most effective and
beneficial for you.

* Prenatal testing can detect some abnormalities in
a baby’s genes.



Genome

Reports

* Type of Clinical reports:

— Personalized health reports show how your DNA can affect
your likelihood of developing certain health conditions.

— Wellness reports show how your DNA relates to your lifestyle

— Carrier Status reports show carrier state for inherited
conditions

e Genetic testing has limitations:

— in a healthy person, a positive result from genetic testing
doesn’t always mean you will develop a disease

— a negative result doesn’t guarantee that you won’t have a
certain disorder



Drugs & Genetics

* Genetic variations in drug-related genes can
affect their efficacy, toxicity and adverse
effects.

* The FDA believes that subgroups of patients
with certain genetic variants are likely to have
altered drug metabolism, with risks of adverse
events and differential therapeutic effects.



Clopidogrel (Plavix)

Clopidogrel (Plavix)reduces the risk of heart attack and stroke.

The CYP2C19 gene is important for the activation of clopidogrel,
and certain polymorphisms produce clopidogrel resistance.

Patients with CYP2C19 loss-of-function variant are at increased
risk for clotting events, but routine genetic testing in clopidogrel
patients may have no value.

New guidelines recommend that people who have had a stroke or
transient ischemic attack should take a genetic test to see if they
can be treated with clopidogrel to reduce their risk of recurrence.















When possible,
go to websites
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On large health-
related websites:

At bottom of the page |
Government agencies, look for a red and blue §
such as the NIH, CDC, Health on the Net

and the FDA. Foundation (HON)
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John P.A. loannidis

ublished research findings are

sometimes refuted by subsequent

evidence, with ensuing confusion
and disappointment. Refutation and
controversy is seen across the range of
research designs, from clinical trials
and traditional epidemiological studies

[1-3] to the most modern molecular

rescarch [4,5]. There is increasing
concern that in modern research, false

ority or even

findings may be the ma
the vast majority of published research
claims [6-8]. However, this should
not be surprising. It can be proven
that most claimed research findings
are false. Here 1 will examine the kev

The Essay section contains opinion pieces on topis
of broad interest to a general medical audience.

PLOS Medicine

www.plosmedicine.org

factors that influence this problem and

some corollaries thereof

Modeling the Framework for False
Positive Findings

Several methodologists have

pointed out [9-11] that the high

{1 ton (lack of
confirmation) of research discoveries

rate

nreplic

is a consequence of the convenient,
vet ilHounded strategy of claiming
conclusive research findings solely on

the basis of a single study assessed by

formal statistical significance, typically

for a pvalue less than (.05, Research

ed

is not most appropriately represer
and summarized by pvalues, but,
unfortunately, there is a widespread

notion that medical research articles

on

should be interpreted based

pvalues, Research findings are defined

here as

y relationship reaching
formal statistical significance, e
effe:

ve interventions, informative

predictors, risk factors, or assoctations

*Negative™ research is also very useful.
“Negative™ is actually a misnomer, and

the misinterpre

ation is widespread

However, here we will target
relationships that investigators claim
exist, rather than null findings

As has been shown previously, the
probability that a research findir
is indeed true depe

Is on the prior

probability of it being true

doing the study), the statistical powe
of the study, and the level of statistical

significance [10,11]. Consider a 2 x
table in which research findings are
compared against the gold standard
latonships in a scientific
field. In a rescarch field both true and

of true rel

false hypotheses can be made about

the presence of relationships. Let B

be the ratio of the number of “true

relatonships” to “no relationships’

among those tested in the field. R

0696
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is characteristic of the field and can
vary a lot depending on whether the

field targets }

ghly likely relationships
or searches for only one or a few

true relationships among thousands
and millions of hypotheses that may
be postulated. Let us also consider,

for computational simplicity,

circumscribed fields where either there
is only one true relationship (among
many that can be hypothesized) or

the power is similar to find any of the

several existing true relationships. The

pre-study probability of a relationship
being true is R/(R = 1). The probability
of a study finding a true relationship
refle B (one minus
the Type 1l error rate). The probability
of ¢l

truly exists reflects the Type 1 error

s the power 1

iming a relationship when none

rate, o Asswining that ¢ relationships
are being probed in the field, the
x 2 tabl

en in Table 1. After a research

expected values of the
g
find

s are

has been claimed based on

achie

1g formal statistical significance,
the poststudy probability that it is true
is the positive predictive value, PF
The PPV is also
probability of what Wacholder et al.

e complementary

have called the false positive report
According to the 2

1 -ByR/(R
ding is thus

probability [10]

» 2 table, one gets PPV
- BR + @), A research

annidis JPA (2005) Why most published
are fuise PLOS Med 2(8): 2124

research finding:
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when the
studies
conducted in a
HEEIE
smaller

when effect
sizes are
smaller

when there is
a greater
number and
lesser

preselection of

tested

relationships

where there is
greater
flexibility in
designs,
definitions,
outcomes, and
analytical
modes

when there is
greater
financial and
other interest
and prejudice

when more
teams are
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scientific field
in chase of
statistical
significance































A normal HbAlc
value does not
decrease CV and
other
complications of
diabetes.

A normal blood
pressure with
atenolol or
metoprolol does
not decrease
risk of dying.

A normal EKG
with
antiarrhythmics
eliminates PVCs
but doesn’t
prolong life.

A normal
cholesterol
profile does not
protect from
dying of heart
attack or stroke.



















Total NEJM original
articles during 2009 = 212
and 88 (42%) were
descriptive molecular
science studies

124 (58%) made
some claim regarding
a medical practice

89 of 124 (72%)
investigated a
NEW medical

practice

1 35 of 124 (28%)
1 studied a practice
1 already in use

| 42 0f 124 (34%)
4 reported negative
: findings

Type of study done
for publication:

91 of 124 (73%)
+ were Randomized
Control Trials

19 of 124 (15%)
were prospective
cohort studies

13 of 124 (10%)
were
retrospective
cohort studies

| 1of124(0.8%)
| was a case-control
' study




61 of 124 (49%)
reported that
the new
practice
surpassed
current care
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“Reversed” Research

124 articles made some

claim regarding a medical
practice

12 of 124 (10%) 16 of 124 (13%)
(1)
reported that Reportgd.that 16 of 12_4 (13%) 19 of 124 (15%)
the new an existing constituted ™
. . ; were classified
practice failed practice was reversal of an . :
. o : as inconclusive
to improve on upheld as existing practice
current practice beneficial
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Edicts to stop
prescribing it
or be more
selective

Years later:
wonder-
drug causes
harm

Wonder
drug saves
IVES

Practice
adopted




1980’s: NEJM
report: Aspirin
helps prevent
heart attacks.

A 2" study
terminated early
because of
“extremely
beneficial effects
on myocardial
infarction”.

Current studies
show that it can
be harmful to
older people who
are 3X more likely
to develop
macular
degeneration.

Today
prophylactic
aspirin is
recommended
only for certain
patients, and not
for everyone over
40.































Cautionary tales
fromthe
front lines
of science

Scientists, finance wizards, doctors, relationship gurus,
celebrity CEOs, high-powered consultants,
health officials, and more
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