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Learning Objectives

|dentify how the laboratory can partner with stakeholders
across the healthcare system to reduce healthcare costs
by properly utilizing laboratory tests

Define how laboratory test utilization and decision
support tools can enable clinicians to improve patient

outcomes

Demonstrate how the laboratory can be utilized to
address the transition from fee-for-service to fee-for-

value
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Overutilization

» Ordering test panels* (tests as groups)
» Repetitive test orders* (daily orders)

* Incomplete understanding*
» impact of low pre-test probability*
» of the consequences of overutilization*

o Patient pressure* (“educated patients”, internet, advertisement)
« Defensive testing*
 Perverse financial incentives* (more tests = more revenue)

* Physicians have been thought to

 “leave no stone unturned”
e Patient harm

» Order patterns are influence by the presentation of the lab test orders
» Providers are moving at fast-pace

o Training/practice (“I was taught that”, “I have always done that way”)

* Astion ML. 2006. Interventions that improve laboratory utilization: from gentle guidance to strong restrictions. Laboratory Errors and Patient Safety. 2(4):8-9
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We are educated to think:

» Source of Error (Quality Assurance)
— Pre-Analytical
— Analytical
— Post-Analytical

Common issues not covered:
Over Utilization 1.2
Under Utilization 1.2
Wrong Order
Off Label Use

1) Jones, Kathy. General Health News. Nov. 2013. www.medindia.net/news/three-in-10-laboratory-blood-tests-unnecessary-127916-1.htm
2) Ming Zhi, Eric L. et. al. PLOS|One. November 2013. www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0078962
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We should be thinking:
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George Lundberg (JAMA 1981:245:1762-1763) The brain-to-brain turnaround time loop
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Example — IT Tools Available to Improve Lab
Test Utilization

The Patient lives
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Diagnostics Errors
Institute of Medicine

Improving Diagnosis in Health Care
IMPROVING

Quality Chasm Series DIAGNOSIS IN
HEALTH CARE

nation of a patient’s health problem and informs subsequent health care

decisions. For decades, diagnostic errors—inaccurate or delayed diagno-
ses—have represented a blind spot in the delivery of quality health care. Diagnostic
errors persist throughout all settings of care and continue to harm an unacceptable
number of patients.

G etting the right diagnosis is a key aspect of health care: It provides an expla-

QUALTY (HASM SERIES

e Natianal Acsdenties af

Committee on Diagnostic Error in Health Care, National Academies of Science, Engineering, and Medicine. Washington, DC: National Academies Press;
2015. Paperback ISBN: 978-0-309-37769-0

Free PDF: https://www.nap.edu/catalog/21794/improving-diagnosis-in-health-care
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https://www.nap.edu/catalog/21794/improving-diagnosis-in-health-care

Goals for Improving Diagnosis and o
Reducing Diagnostic Error

1.\ Facilitate more effective teamwork in the diagnostic process among health care
professionals, patients, and their families

2. Enhance health care professional education and training in the diagnostic
process

3. Ensure that health information technologies support patients and health care
professionals in the diagnostic process

4. | Develop and deploy approaches to identify, learn from, and reduce diagnostic
errors and near misses in clinical practice

5. Establish a work system and culture that supports the diagnostic process and
improvements in diagnostic performance

Develop a reporting environment and medical liability system that facilitates
improved diagnosis by learning from diagnostic errors and near misses

7. Design a payment and care delivery environment that supports the diagnostic
process

8. Provide dedicated funding for research on the diagnostic process and diagnostic
errors

Committee on Diagnostic Error in Health Care, National Academies of Science, Engineering, and Medicine. Washington, DC: National Academies Press;
2015. Paperback ISBN: 978-0-309-37769-0
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Test Utilization

Improving Diagnosis
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Test Utilization Approaches

e Computerized Physician Order Entry (CPOE)
— Order-set
— Lab formulary
— Duplicate Checking (Test Frequency)

— Decision Support
» Access to EBM/Guidelines at the point of entry
o Alerts
* Pop-up

— Dx Algorithms

e Education
— Physicians
— Mid level Providers
— Nursing
— Patients (Patient Access Portal)
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Test Utilization Approaches

e Interdisciplinary team work

* Analysis of Current Utilization Pattern
— Standing orders
— Redundancy (profiles, reflex testing)
— Frequency

* Laboratory Champion/s (Clinician/s)

o Utilization Committee
— Physician Peer Review/Score Card/Peer Comparison
— Best Practice Ordering Guidelines
— CMS Core Measures

11
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What can | do?
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Blood Studies

CBC WiDiff Now 8 Routine Dally 48 H
O e '@ Reminder
M 2. Zomo \oasic Metaboiic) Now & Routine Dady

During therapy montor biood glucose, BUN, creatrine, osmoialty, serum slectrolytes, and venous pH every 2 10 4 hours untl =t gle Q
() Glucose Now O
[0 BUN & Creatinine Now =
D COsmolaity Now Q
D Electrolyte Now O

O cComgrebansive Metabcic Pared Moy D KA O rd e r Set
Lab Orders

0 Hemodhobin A1C Now

D Lipsd Palpel Routine

D Culture

Wrine Studies

ood (BC) Now. Times 2 from different stes per hospdals protocol

n. Link (EBM)

(URCLL ) Routine

D Urinalysis

D Culture, Lir

CPOE:

Entry of physician orders
and/or instruction for
treatment into a computer
rather than on paper

Order-set:

A group of orders
organized along a common
theme Signs or symptoms,

Diagnosis, Procedure, etc

No longer Available One of the advantages of electronic order-sets:
Old version is replaced with new version

You can use CPOE/Order-sets to remove obsolete tests
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Best Evidence/CMS Core Measures

3 ) Blood cultures should be obtained before administering antimicrobial therapy

() Cutture, Blood (BC) Now. Times 2 from ditferent sites per hospital's protocol. CMS Core Measure

For adults patients: Ordering a
single blood culture constitutes a
substandard of care and should be

avoided.*

CPOE Solution:
Single BC orders not available for
adults patients

New Sepsis CMS core measure (Oct-2015)

Data elements for the Three Hour Bundle:
1. Initial lactate level collection,
Blood culture collection,

2.
3. Broad spectrum or other antibiotic administration and
4. Crystalloid fluid administration.

‘= Blood Culture Orders

For patients exhibiting signs of Sepsis/Septic Shock
please order Blood Culture x 2 with Lactic Acid

+ Blood Culture x 2 - 2 Sites Same Time with Lactic Acid

You can use CPOE/Order-sets to improve patient care/safety

14
*Principles and Procedures for Blood Cultures, Clinical Laboratory Standards Institute, M47-A Vol. 27, No. 17; May 2007.
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Complete Blood Culture Menu

Inpatient Orders =
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= Blood Culture Orders

Policy & Procedure

= Blood Culture x 2 - 2 Sites Same Time with Lactic Acid
Culture, Blood (BC) Stat- Site 2 (2 Sites - Same Time) (required)
Culture, Blood (BC) Stat- Site 1 (2 Sites - Same Time) (required)

Lactic Acid Stat (required)
Every 15 min x 2
Culture, Blood (BC) Stat Every 15 Minutes for 2 Times
Every 30 min x 2
Culture, Blood (BC) Stat Every 30 Minutes for 2 Times
2 Sites Same Time
Blood Culture Bilateral - 2 Sites Same Time
Blood Culture Central Line & Peripheral - Same Time
Blood Culture Port & Peripheral - Same Time
1 Site Same Time
Blood Culture Port
Once (To be used for Pediatric Patients ORLY)
Culture, Blood (BC) Stat
ED

= ED Blood Culture x 2 - 2 Sites Same Time with Lactic Acid
Culture, Blood (BC) Stat- Site 1 (2 Sites - Same Time) (required)
Culture, Blood (BC) Stat- Site 2 (2 Sites - Same Time) (required)

Lactic Acid Stat (required)

ED Blood Culture - Pediatric

. Laboratory
Formulary




Clinical Decision Support (simple)

Laboratory

Blood Studies General Postoperative Care Admit - CPOE

0 cBC WO Diff Next AM for 1 Days
O CHEMS (Basic Metabolic) ASAP
O cHEMS (Basic Metabolic) Next AM for 1 Days

O comprehensive Metaholic Panst ot Aiiior i Days

1' Troponin-l meassurements for patients with high or intermediate clinical risk who have known or suspected CAD and who are undergoing high- or
intermediste-risk surgical procedures @
() Troponin-| ASAP g

() Troponin- Next AM for 2 Days 8

Reminders
2 ) Evidence for the use of a postoperative BNP level is inconclu@

Urine Studies

Wrong Test

O urinalysis Routine
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Clinical Decision Support (complex)

INR rule when physician orders Warfarin

L. ITNO INR results in the past 3 days:

W Medication/1¥
[~ wWarfarin 1 mg PO QDAYC for 1 Doses
)No INR results available within last 3 days.

2. If one INR result in the past 3 days:

W Medication/1¥
[~ Warfarin 1 mg PO QDAYC for 1 Doses
}Results: INR= 1.5 (Obs. Date: 01-18-2011 06:18).

3. If two INR results in the past 3 days:
W Medication/1¥
[~ Wwarfarin 2 mg PO QDAYC for 1 Doses
’ Results: INR= 2.8 (Obs. Date: 01-18-2011 05:25); INR= 1.1 (Obs. Date: 01-17-2011 05:15).

When the physician orders the Warfarin the PT order is
automatically ordered for the next day

You can use CPOE/Order-sets to order the Right test at the Right time

17
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Clinical Decision Support (clinical information)

2015 Antimicrobial % Susceptible Report OhioHealth Mansfield/Shelby

2
5
=
o
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E = = % =L =
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= 3|3|=z|2|3 Z|2(2/12|2(8 & |=z]= 3|8 : it
A HEHEHEHBEHEEE B Linked to Positive
Slo|2|N | = 2|s|5|s|uw|d8|Z|3|5|2|3(8
| 2| w ElE|EEle|2 e|lE|EE|S|Z|= =
A HEA R EHEHHEEE BC Result
isolates | = o [O0]lo |0 |2 0|0 |lagl=ZxzlF |0 | w|o|lao || |=
Citrobacter freundii 94 91 1 | 89| 89 96 [ 95 | 95 | 94 | 9
Enterobacter cloacae (15858] B2) [ 83 0 | 81| 75|94 |94 (93|93 | 32|93 | n develop m ent
s . 3185
Escherichia coli (517) 47 | (94)| 96 | 86 | 95 | 92 92 [ 65 | B5 | 93 | 72
. . 758 '
Klebsiella pneumoniae (164) (77)| 89 | 83 | 87 | 85 | 99 | 88 | 83 | 83 | 34 | &2 Llnked to
Proteus mirabilis ot @7) | 100] 91 | 97 | o7 a4 |44 |49 | 0 |36 Antibiotic Orders
Pseudomonas aeruginosa 659 86 76 | 85| 63 | 98
Enterococcus sp. 840 88 36 | 36 | 88 87 85
Coag. Neg. Staph 356 86 99 | 53 | 53 | 31 |44 | 10 [ 97 | 74 | 100
Staphylococcus aureus 1534 98 10097 | 57 (34 |49 |13 [99 | 84 | 100

Link CPOE orders and/or Lab Results to Useful Clinical Information
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Algorithm

INFEGTION CONTROL AND HOSPITAL EPIDEMIOLOGY MAY 2010, VOL. 31, NO. 5

SHEA-IDSA GUIDELINE

Clinical Practice Guidelines for Clostridium difficile
Infection in Adults: 2010 Update by the Society for Healthcare
Epidemiology of America (SHEA) and the Infectious Diseases

Society of America (IDSA)

Stuart H. Cohen, MD; Dale N. Gerding, MD; Stuart Johnson, MD; Ciaran P. Kelly, MD; Vivian G. Loo, MD;
L. Clifford McDonald, MD; Jacques Pepin, MD; and Mark H. Wilcox, MD

difficile

Lo ]|

Favorites
*ED Common Orders —

|| Lahs |

*ED Treatments

** ED Mursing Protocol

Specimen, ID View
Edit

Tests View Options Help

Diagnosis of Clostridinm difficile Infections in Adults:
Testing Algovithm
Medical Staff Approved

Prepared by:
Endorsed by

Engenio H. Zabaleta, Fh.D.

Michael Patterson, D.O., VP/Chief Medical Officer

Prity Vaidya, M.D.

Uchenna Ezike, M.D.

John Burgess, M.D.. Laboratory Medical Director

Bobbiz Jenkins, B.S¢.. MT{ASCP). Laboratory Admanistrative Darector
Barbara 1. Snyder. B.S. MT{ASCP), Microbiology Supervisor

Liz DeHaan, Infection Prevention and Control Coordinator

Bert Mowry, Infection Prevention and Control Assistant

Date:  May, 2012

SRR T

Closmidim dficile Infections (CDI) - Tha Problam

arch

v [Jclostridium difficile Orders

»  Clastridion difficile is a bacterinm that can cawse symptoms ranging from diarrhea to Life-threatenmg
inflammation of the colon.

= Clastridiom difficile is the most commen bacterial diamrheal pathogen in industnalized world (estimated
3 million cases per year in the US)

Personal Favorites

Only unformed stools should be tegled unless ileus is suspected, Repeat testing Priod
should be discouraged and test offcure should not be performed.
Guidelines - C. difficle
MedExec protocol - C. difficile iz
p ) Clostridium difficle Routine- Diarrhea Stool

Targ

pstridium difficile Routine- Suspected Tleus

Specimen n, .

Tests Edit View Options Hel

ERES |7107548E90  [470Em1 | 28 = |701546503  [370601
JJ |MH JJ |MH \ CMT: Suspected lleus )
Call Reguest ‘ Log Call Add Comments Wiew Details Results En;‘is%ﬁ?h ‘ Call Reguest ‘ Log Call Add Comments Yiew Details EnlEF" gdull\gdual Ergzs%ﬁ;ch ‘
Spemn ID |Smpl ID | Test |Result |0 Flag |Previcus Result (D/T)|C Spemn ID |Smpl ID | Test |Fesult |0& Flag [Previous Result (D/T)[c
270.00013 [5311 CDSPEC B 270.00014 [5310 CDSPEC H

* “YES” for unformed stools

* “NO” for formed stools

] |

Comp/Save |
1 test(z) loaded

Rel/Save | Revw/Save | Save | Search | Cloze |

Help
Non Micro

* Always “YES” (when ileus is
suspected, formed stool is an
acceptable specimen for testing)

]
|

2
|

http://www.medlabmag.com/article/1132/JanuaryFebruary 2014/Drive _Cost_and Care Improvements with a C diff Testing Algorithm/
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Clostridium difficile Algorithm
Clinical Impact (Patients diagnosed with CDI)

Impact on Nursing:
49% decrease in
RN'’s stool collection

Overutilization:
52.5% decrease in
C. difficile testing

The laboratory cost
for C. difficile testing
decreased 23%
(from $5468.17 to

$3972.66 per month)

Inpatients with LOS
“+" C. Diff. results (Days)
Pre-Algorithm 12.9

Post-Algorithm

Reduction

Patient Advocacy
(To Home ASAP)

Resulting in an average total hospital cost savings per patient of $9,849.50; this
translates into a total annual savings of approximately $1.1 million per year.

20 http://www.medlabmag.com/article/1132/JanuaryFebruary 2014/Drive _Cost_and Care Improvements with a C diff Testing Algorithm/
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Education for Providers

C"-n'-ca’ Laboratory Tests Lab Test Performance
for Nurses
» Analytical Performance

-Accuracy, reproducibility and precision
-MLT/MT (Clinical Chemist &/or Pathologist)

Eugenio H. Zabaleta, Ph.D.

« Clinical Performance
-Sensitivity and specificity
-Physician (Clinical Chemist &/or Pathologist)

CLIA

linical

aboratory

case #1 (Disagreement betw:el'“ S S

Analytical and Clinical Performance of a Iab test)

mprovement » A fifty year-old-male is diagnosed with Chronic

Lymphocytic Leukemia
» Plasma K*was critical high
* The nephrologists and Lab decided to evaluate

the patient's K*level with different techniques
Eugenio H. Zabaleta, Ph.D. (communication)

mendments

Clinical Chemist
MedCentral Health System » Final Diagnosis (related to the K* issue):

Office (419) 526-8836 pseudohyperkalemia with Leukocytosis, due to
: volume depletion

The laboratory needs to develop Strong Lab-Providers Teamwork based on:
*Respect
*Equality
sUnderstand each others strength, weakness, workflow, regulations
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Patient Center Care and the Triple Aim Initiative

2 - Improving
the health
of populations*

Patient-Centered Care

Patient Engagement

1 - Improving the 3 - Reducing the per
patient experience of capita cost of health
care (including quality care*

and satisfaction)*

* http://www.ihi.org/engage/initiatives/tripleaim/pages/default.aspx
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Patient Access Portals
It is Changing Clinical Practice

* After Patient Access Portals
= Before Patient Access Portals

© Copyright 2017, Cardinal Health. All rights reserved. CARDINAL HEALTH, the Cardinal Health LOGO and ESSENTIAL TO CARE are trademarks or registered trademarks of Cardinal Health.




Patient Access Portals
Patient education

@ https: /hiewebdev0 1.isimason. com/MedCentralTest Dialogs Flowsheet. aspx?patlD =V IE4MmxTREIgGAS0

Flow Sheet View

earchdih, JApruienl edlinephisoguery - olesterol - MedinePhes - Search R - Windows Internel Explores

. Nasonal Library of Medicine

« Category C Panel

nJp MedlinePlus :

Categol Date Filter 1
gory Tasbed Hosta sformation for- You About UedlinePrus. Site Map FAQs Conkad Us
| Cardiovascular Disease Primary Prevention » | * Date Range © Time Period
Health Topics Drugs & Supplements Videos & Tools Espafiol
Start Dafe: I
Home — Search Resuls Search Help
End Date: I =1
R . All Results 21 Cholesterol Is & way, fal-ike substance that occurs naturally
Patignt Name: Date of Birth: . Health Topics n il parts of the by Your hody needs Some cholesters to
work property. Bu f you have 1oo much in your blood, 1 ¢an
Export to Excel | i Extarnst Haatih Lok 13 combine with elher substances in the biod and stick to the
- Drugs and Supplements (221 walls of your arteries. This is called plaque. F1ague can narow

- Medical Encyclopeia 7= Your anenes or even Diock them

- Videos and Tutarials (4 High levels of choleslersl in the boed can merease your risk of hearl disease. Your

L Ly | 22312015 | 2/25/2015 | 2/26/2015 | 21272015 . NEWS 7 cholestero levels tend to rise as you get cider There are usually no signs or symptoms

hat you have high biood cholestencd, but if can be detecied with 2 DIoOd 1851 You are

sl Madinei Magazing wely 10 have high cholestersl If members of your family have it, f you are overwelght or

V
g I’.,z‘! otal Cholesteral mgfdL 178 177 176 176 . Other Resources (¢ f you eat a lol of fatty foods
N

- Multiple Languages (Read mane)
m Tryglyceride mardL 73 73 73 72
Ny

fa! wholest&ml magfdL 54 55 ] 53 Hesults 1 - 10 of 2,106 for cholesterol

1. Cholesterol (National Liorar
& |l LDRNK mgidL | 109 106 105 109 | Sholeyrai)

r&! “ery Lo Density Lip {GAM{IQML 15 15 15 14

rfo | Risk Factor Lip (CALC) \\3_3 3.2 3L 33

“Graph button”
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Patient Access Portals
The power of Patient Engagement

e Clostridium
d |ff|C| Ie Algonth m* C diff Previous Interpretation

— Only diarrheal

Details

StOOIS Previous Result found within last 7 days. No test will be performed as
established per MedCentral Clostridium difficile Infection Testing
(except when ileus is suspected) Algorithm. Previous Result: Negative for toxigenic C. difficile.

Previous Result Date and time: (02 Jul 13) (13:18)

— No repeat testing

(except when clinically indicated for
one time)

— No test of cure Repeat Testing

14.0
12.0 ]
10.0 q

W l

8.0 —
X L e

* Cohen SH, Gerding DN, Johnson S et al. Infect Control and Hosp Epidemiol 2 010; 3 1: 4 31— 55.
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Test Utilization Approaches

e Interdisciplinary team work

* Analysis of Current Utilization Pattern
— Standing orders
— Redundancy (profiles, reflex testing)
— Frequency

* Laboratory Champion/s (Clinician/s)

o Utilization Committee
— Physician Peer Review/Score Card/Peer Comparison
— Best Practice Ordering Guidelines
— CMS Core Measures

© Copyright 2017, Cardinal Health. All rights reserved. CARDINAL HEALTH, the Cardinal Health LOGO and ESSENTIAL TO CARE are trademarks or registered trademarks of Cardinal Health.



Test Utilization

* Improving Diagnosis:
— By leveraging EBM, IT, & Teamwork
- Improve lab test utilization (avoid iatrogenic anemia)
- No treatment delays
- Positive Patient Identification (avoid errors)

- Automatic communication, alerts, interpretation,
and/or call of clinical significant lab values

27
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Quality Chasm Series: Health Care Quality
Report

*Preventing Medication Errors: Quality Chasm Series (2007)

siImproving Diagnosis in Health Care (2015)

siImproving the Quality of Health Care for Mental and Substance-Use Conditions: Quality Chasm Series (2006)

*Quality Through Collaboration: The Future of Rural Health Care (2005)

*Patient Safety: Achieving a New Standard for Care (2004)

*Keeping Patients Safe: Transforming the Work Environment of Nurses (2004)

*Fostering Rapid Advances in Health Care: Learning from System Demonstrations (2002)

Priority Areas for National Action: Transforming Health Care Quality (2003)

*Health Professions Education: A Bridge to Quality (2003)

sLeadership by Example: Coordinating Government Roles in Improving Health Care Quality (2002)

*Crossing the Quality Chasm: A New Health System for the 21st Century (2001)

*To Err Is Human: Building a Safer Health System (2000)
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https://www.nap.edu/catalog/10593/priority-areas-for-national-action-transforming-health-care-quality
https://www.nap.edu/catalog/10681/health-professions-education-a-bridge-to-quality
https://www.nap.edu/catalog/10681/health-professions-education-a-bridge-to-quality
https://www.nap.edu/catalog/10537/leadership-by-example-coordinating-government-roles-in-improving-health-care
https://www.nap.edu/catalog/10537/leadership-by-example-coordinating-government-roles-in-improving-health-care
https://www.nap.edu/catalog/10027/crossing-the-quality-chasm-a-new-health-system-for-the
https://www.nap.edu/catalog/10027/crossing-the-quality-chasm-a-new-health-system-for-the
https://www.nap.edu/catalog/9728/to-err-is-human-building-a-safer-health-system
https://www.nap.edu/catalog/9728/to-err-is-human-building-a-safer-health-system

Questions?

The information in this presentation is provided for educational purposes only and is not legal advice. Itis
intended to highlight laws you are likely to encounter, but is not a comprehensive review. If you have
guestions or concerns about a particular instance or whether a law applies, you should consider contacting
your attorney.
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