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We are irrational humans- a source of
medicine’s flaws/failures

Alan H. Morris, M.D.



furnished with the senses,
properties of
things. ..
knowledge.

John Hunter

V Johnson. A History of the Ogden Surgical-
Medical Society 1946-2005



Human cognitive and behavioral
challenges impede clinicians from
achieving their decision-making goals

| have unbridled respect for clinicians

Physicians often do a remarkable job
under almost Impossible circumstances



Human limitations
Need models/tools — desired actions

A partial cure with eActions
(computerized replicable methods)



Human limitations

Goal:

Make the evidence-based decision the
first time and every time.



Adherence to Heart Failure Core Measures
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to standardized heart failure core measures: a performance evaluation study of 2958 patients. J Card Fail. 2008;14(2):95-102.



How good are we?

389 children evaluated
Referral rate: 45%

175 remaining children
Referral rate: 46%

80 remaining children
Referral rate: 44%

Tonsils

Bakwin H. Rate of referral for Tonsillectomy. New Engl J Medicine. 1945:232-691



MD Compliance with Guidelines/Evidence:
%
10 studies = 3-7
Lung protective = 65
Sundle = 15-20
<24hrs = 22
Antibiotics (VAH) = 20
with ID consult = 54
CKD Quality = 18-86

Ho GH, Pillinger MH, Toprover M. Adherence to gout guidelines: where do we stand? Curr Opin Rheumatol. 2021;33(2):128-34
)

(
Bellani G, et al. Epidemiology, patterns of care, and mortality for patients with acute respiratory distress syndrome... JAMA. 2016;315(8):788-800.

Levy M et al. The Surviving Sepsis Campaign: results of an international guideline-based performance improvement... Intens Care Med. 2010;36(2):222-31
Kumral D et al. Adherence to Recommended Inpatient Hepatic Encephalopathy Workup. J Hosp Med. 2019;14(3):157-60
Spivak E, et al. Evaluation of Outpatient Parenteral Antimicrobial Therapy at a Veterans Affairs Hospital. Infect Control Hosp Epidemiol. 2015;36(9):1103-5

Bello AK, et al. Quality of Chronic Kidney Disease Management in Canadian Primary Care. JAMA Network Open. 2019;2(9):e1910704-e.



Treatment Gap

Epilepsy

Addiction

Heart Failure

Critical Care, Mechanical Ventilation
-Hand hygiene-prevention of sepsis

°roton pump inhibitor use

_aboratory testing

Kale R. Global Campaign Against Epilepsy:the treatment gap. Epilepsia. 2002;43 Suppl 6:31-3.
Office of the Surgeon General. FACING ADDICTION IN AMERICA - The Surgeon General’s Report on Alcohol, Drugs, and Health. Washington, DC: U.S. Department of

Health and Human Services (HHS); 2016 November 2016.
Fonarow GC, et al. Heart Failure Care in the Outpatient Cardiology Practice Setting: Findings From IMPROVE HF. Circulation: Heart Failure. 2008;1(2):98-106.
Bellani G, et al. Epidemiology, patterns of care, and mortality for patients with acute respiratory distress syndrome in intensive care units in 50 countries. JAMA.
2016;315(8):788-800.
Tubbs-Cooley HL, et al.. A descriptive study of nurse-reported missed care in neonatal intensive care units. J Adv Nurs. 2015;71(4):813-24.
Kurlander JE, et al. The Right Idea for the Wrong Patient: Results of a National Survey on Stopping PPIs. Clinical Gastroenterology and Hepatology.2017;15(9):1475-6.
Kurlander JE, et al. Internists’ Perceptions of Proton Pump Inhibitor Adverse Effects and Impact on Prescribing Practices: Results of a Nationwide Survey.

Gastroenterology Research. 2018;11(1):11-7.
Zhi M, et al. The Landscape of Inappropriate Laboratory Testing: A 15-Year Meta-Analysis. PLoS ONE. 2013;8(11):e78962




We're nationally and international

y known

for the design of quality care, and our
caregivers have done an amazing job for

decades

N4

Intermountain  Rrop Allen, chief operating officer
Healthcare  |ntermountain Stories 5 March, 2018

Peloy for 5



with all we know about how to give the
best evidence-based care to patients, we
do it maybe 40 percent of the time

Intermountain  Rrop Allen, chief operating officer
Healthcare  |ntermountain Stories 5 March, 2018

Peloy for 5



An Introduction to Error Analysis
The Stucly of Uncertainties in Ph ysicel Mecsurementts

J()hn R.Taylor

Signal-to-noise ratio for
many Issues we explore Is
small and requires careful,

systematic study - not
obvious like this accident.

Taylor JR. An introduction to error analysis : the study of
uncertainties in physical measurements. Mill Valley, Calif.:
University Science Books; 1982




it all starts from our senses

Rationality,
preferences, and emotions with biological

constraints: it all starts from our senses.



3iological information processing costly (energy)

Sensing-output systems, like brain have noisy
communication channels: Always lose information

Senses should adapt to sensory-input-maximizing
rules at earliest processing [adjust sensory input]

Senses not to enrich subjective experience, but to
T species survival

Representing

‘he wor

probab

d as accurately as possible

y not the purpose of senses



Avoid Lion and Provide evidence-

evolve based treatment
the first and every
time.
Accurately sense
ecognize and Interpret the

patterns world









Inverse Square Law: size « 1/d?




Camera at the eye




Retinal Image
we “See”

L

Image our Brain “Perceives” - We see
the World through Internal Models = B/ & _

~Science: -
describe the world as it Is,
not as we perceive It









https://nicofranz.art/en/leonardo-da-vinci/the-last-supper

HOW gOOd are our perceptions 1or
identifying credible ewdence?
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f we were honest about the
shortcomings of human physiology
the “optical illusions™ would instead

be |labeled “brain failures.”

Neill deGGrasse Tyson



Need models/tools — desired actions



Clinical medicine always required
doctors to handle enormous
amounts of data

ADIlity tofmanage|complexity sets
'good doctors [apart from the rest.















A partial cure with eActions
(computerized replicable methods)



Mechanical Ventilation

Patient data: Patient-specific instructions:
SpO2, PaO2, pH FIO2, PEEP, VT, VR, Mode
Respiratory Care Next ventilator assessment
Data time

LOINCJUMLS HL7

O 95% 5%
Accept Decline

iInstructions instructions
~2x10° instructions Capture
~21,000 patients Reason

Patient 30years Usual clinical staff:
MD, RN, RT




deliver personalized patient care

Reduce Inspired O2 by 10% from 90 to 80%
Reassess Oxygenation in 15 Minutes
Maintain Tidal Volume at 540ml

Increase VR by 3 from 22 to 25 per minute

Sample Arterial

3

ood In 15 minutes at 15:40

= Standardized Decisions = Standardized Care



Intervention Can be Controlled
12

Mean Tidal 4
Volume

(ml/kg PBW) 8
+SEM




Intermediate Outcomes (Endpoints) Can be Controlled
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Potential Cointerventions Can be Controlled
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1001 e eActions, PCIRV + ECCO2R
'E. —eActions, Mechanical Ventilation

807
% Alive ~n.
(I\leaplan 60' Mean PaO2 =
cler) 407 59 mmHg
| 59 mmHg
201 p=0.8* 0.47
0

0 30 60 90
Days after Randomization



Blood Glucose/Insulin Protocol: Adults and Children

Assessment date: |04,/06/2008
178 Serum glucose {mg/fdL)

3 Insulin drip {U{h)

Heceiving Glucose Calones:

Azzessment hime: |21 16

Get Instructions

Defintion of Glucoze Calones

| Yes

| Ho

Insulin will be stopped for 1 hour if glucose calones are stopped

- StartIlVinsulinat3 " °
Units/hour
Fir: curment emor |
01:59:42
Mext azzessment: Egﬂﬁ Graph
Date Time_m5 Prev Inzulin Eluc:;:n;; IV Insulin [U/h]) DEI]WI] Accept




Simple Guideline — Tufts U

Common bedside Paper
Protocol - U Virginia

Bedside Computer Protocol
(eProtocol) — Salt Lake City



% Blood Glucose Exportation of Replicable

Vieasures  Different Institutions: method (e Action S)

q - — Bedside Computer Protocol 4
FT{arget -~ Bedside Paper Protocol
. ange — Simple Guideline
4 P<0.0001
\. 786 Patients

) . 44,979 Measurements
0 AR, == —

0 40 80 120 160 200 240 280 320

Blood Glucose (mg/dl)
Clinicians add missing paper protocol / guideline detall
— UNKNOWN METHOD

(protocol / guideline + unknown physician decision rules)



95-98% Clinician Compliance

% Blood Glucose

Vieasures  Different Institutions: Bedside Computer Protocol
] - _ — Bedside Computer Protocol — Western USA
%’arget -~ Bedside Paper Protocol ——- Southeast USA
ange — Simple Guideline Northeast USA
o ‘ == Singapore
4 P<0.0001 . . _
\ 786 Patients eActions-insulin:
, 44,979 Measurements exported to
,, uninvolved clinical
0 f« \ S I te S
0 40 80 120 160 200 240 280 32
Blood Glucose (mg/dl)
Clinicians add missing paper protocol / guideline detall
—UNKNOWN METHOD

(protocol / guideline + unknown physician decision rules)



95-98% Clinician Compliance

% Blood Glucose

Vieasures  Different Institutions: Bedside Computer Protocol:
- — Bedside Computer Protocol - —
S| Target -~ Bedside Paper Protocol | Jarget - \é\fitﬁégsl{%%ﬁ\
Range — Simple Guideline| 1@nge — Northeast USA
o ‘ = = Singapore
P=0.18
4 P<0.0001 USA: 753 patients
/86 Patients 36,302 measurements
\ 44,979 Measurements Singapore: 271 patients
2 12,906 measurements
0

0 40 80 120 160 200 240280320 ~ O 40 80 120 160 200 240 280 320
Blood Glucose (mg/dl) Blood Glucose (mg/d)

Morris AH, et al. A replicable method for blood glucose control in critically Il patients. Crit Care Med. 2008;36(6):1787-95.
Morris AH, Orme J, Rocha BH, Holmen J, Clemmer T, Nelson N, et al. An Electronic Protocol for Translation of Research Results to
Clinical Practice: A Preliminary Report. J Diabetes Sci Technol. 2008;2(5):802-8



Same hospital: Research Results — Usual Clinical Care

—> |
8 arget Pa- |Measure-
Rangge A ICUTYPe | tients | ments

Research 493 21,321

6 Usual
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Same corporation: Research Results — Usual Clinical Care
% Blood Glucose Measures

- Clinician
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% Glucose Measurements

N ~ ®)) 00

@)

20 80

Same eActions for Adults & Children
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% Blood Glucose Measures
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Same eActions for Adults & Children

e Western L
J Western U

+ Southwest
& % A Southeast USA (PICU) 88% 5,318

120 160 200
Blood Glucose (mg/dl)

Compliance: N

SA  (Adult) 95% 19,480
SA  (PICU) 89% 2,192
USA (PICU) 92% 7,566

P=0.006 1

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

240 280 320 |



eActions:
Mechanical Ventilation

~2x10° decisions for ~2,000 pati

ents

(850hrs automatically in 2 patients)

Insulin for Blood glucose
IV Fluids,

PFT interpretation. Used for >5years



HALF-PINT: NEJM 2017 — detailed
computer protocols 97-98%
compliance

Agus MSD, Wypij D, Hirshberg EL, Srinivasan V, Faustino

EV, Luckett PM, et al.

'ight Glycemic Control in Critically

Il Children.

New England Journal of Medicine.
2017;376(8).729-41



Human limitations
Need models/tools — desired actions

A partial cure with eActions
(computerized replicable methods)
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Thank you
Alan.Morris@hsc.Utah.edu

Morris AH, Stagg B, Lanspa M, Orme J, Clemmer TP, Weaver LK, et al.
Enabling a learning healthcare system with automated computer protocols that
produce replicable and personalized clinician actions.

J Am Med Inform Assoc. 2021;28(6):1329-43

Morris AH, Horvat C, Stagg B, Grainger DW, Lanspa M, Orme J, et al.
Computer clinical decision support that automates personalized clinical care: a
challenging but needed healthcare delivery strategy.
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