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Objectives

* Describe the current POCT landscape —
including existing technologies and emerging
needs

* Discuss challenges associated with the rapidly
growing number of available POCT
applications

* Formulate strategies for efficiently managing a
growing POCT program



In Vitro Diagnostics Market in SB

POCT is strongest growing segment

CAGR
2015 2020 (2015-
2020)

13.7 17.4 4.9%
5.8%

Others (include blood banks, local public health
laboratories, community clinics labs, home health
agencies, nursing homes, etc)

otal

(MarketsandMarkets, 2015)




Trends & Challenges

» Empowerment and Access

* (Care shifts from in- to outpatients

e Patients and consumers are more health conscious

* Emerging economies aim to improve health care

* Increasing cost pressure within the health care systems

» Inefficiencies and negative impacts on patient outcome
= Context disruptions for health care professionals

= Delayed or false treatment

" |nfrastructure gaps



Accountable Care Organizations

http://modernpractices.com/2013/06/20/accountable-care-organizations-impact-on-behavioral-health-providers/
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Disease Incidence & Prevalence (US)
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Comprehensive Role of Diagnostics

Diagnostics can help clinicians optimally manage patients through the continuum of care.

Risk Screening Diagnosis
Assessment

Description Diagnostic Applied to Use for
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SOURCE: Dxlnsights White Paper January 2012

FIGURE 1: Role of diagnostics through the continuum of health care.

AdvaMedDx: Essentials of Diagnostics — Molecular Diagnostics (2013)
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Figure 1.5
Points of Entry in the Diagnostics Supply Chain
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NEAR-TERM EMERGING
TECHNOLOGIES
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CONSIDERATIONS FOR NEW
TECHNOLOGIES



Accuracy of Laboratory Measurements

* Accuracy = closeness of measurement to
“truth”

— Often standard reference is a substitute for
“truth”

* |naccuracy is a function of 2 things:
— Bias
— Imprecision

* There is no perfect analytical method




Perception vs. Reality




Pre-Analytical Factors

* Poor technique in washing hands
— Residual disinfectant
— External contamination (e.g. juice)

* |[nappropriate sampling
— Poor perfusion

— Peripherial Vascular Disease
— Shock/dehydration






How to address inaccuracy?

Assumption of parameters/relationships
Active correction
Correction through device offsets

Standardization of Devices



Capillary Sampling




Drop-to-Drop Variation in the Cellular Components of
Fingerprick Blood

Implications for Point-of-Care Diagnostic Development

Meaghan M. Bond and Rebecca R. Richards-Kortum, PhD

From the Department of Bioengineering, Rice Umiversity, Houston, T3

Key Words: Point-of-care diagnostics; Fingerprick blood; Fingerstick blood; Capillary blood; Hemoglobin; WEBC

Am J Chn Pathol December 2015;144:885-894
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ITable 21
WEBC Concentration and Three-Part Differential Measured Using a Hematology Analyzer®

Successive 20-pL. Drops of Venous Blood

Successive 20-pL Drops of

Characteristic Sample 1 Sample 2 Sample 3 Fingerprick Blood, Average
WRBC concentration, =108 cells/uL
Mean (SD) 6.8(0.10) 6.6 (0.13) 4.8(0.11) 0.60
% CV 15 2.1 2.2 8.6
Hange 0.3 04 0.3 1.6
Lymphocyte count, x10° cells/pL
Mean (SD) 1.7 10.04) 1.510.08) 1.2 (0.05) 0.18
% CV 2.4 5.1 4.3 1.2
Range 0.1 0.2 0.1 0.5
Granulocyte count, x10° cells/pL
Mean (SD) 4.8 (0.06) 4.8 (0.15) 3.4 (0.08) 0.42
% CV 1.3 3.1 2.2 10
Range 0.2 04 0.2 1.1
Monocyte count, =108 cells/pL
Mean (SD) 0.3 (0.05) 0.2 (0.05) 0.1 (0.05) 0.08
% CV 218 36.5 374 30
Hange 0.1 0.1 0.1 0.2

CV, coefficient of vanation.

3 The left side of the table shows the mean (5D), percent CV, and range (maximum — minimum value) of the samples depicted in Figure 2A (venous bloed). The right side of the
table shows statistics for samples shown in Figure 2B (fingerprick blood). For the fingerpricks, measures were calculated for six drops from one fingerprick of each donor, then

averaged for all donors.

Bond and Richards-Kortum / Dror-ro-Dror Variation oF Fincerrrick BLoop



Fingerstick Glucose Determination in Shock

Suzanne H. Atkin, MD; Amita Dasmahapatra, MD; Michael A. Jaker, MD;
Mitchell 1. Chorost, BS; and Suman Reddy, BS
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Clinical Utility

 POCT is not a “black box” fix; nor is it
something to do just because it’s available

* Does the POCT request fix the problem?
— Will the test allow rule-in or rule-out diagnosis?

— Why does the central or critical care/satellite lab
not meet the need?

— Can therapy or consultation be initiated based on
POCT result?



Clinical Utility

* Faster results does not guarantee improved
clinical outcome

* To assess clinical utility, need to evaluate:
— Reason for ordering test
— How the result will be utilized for patient care

— Is POCT method appropriate for patient needs in
that particular setting?
« Communication with clinical staff is vital for
determination of clinical utility and
implementation



Figure 7.1
Sample Clinical Analytic Framework: From Diagnosis to Patient Outcomes

Magnostic Utility/Application

Predictive Applications Establish Diagnosis Inform Treatment Selection, Timing and/or Dosage of Treatment

Risk Assessment Identify Comorbidities Monitor Treatment Effect or Disease Progression and Management
Screening Estimate Prognosis

Patient with
Target Condition
or Disease
Indicator(s)

Intermediate
Outcomes

- Quality of Life

Adverse Effects Adverse Effects
of of Alternative
Diagnostic Use Treatments

1. Is a particular diagnostic test accurate for the target condition?

2. Does diagnostic use result in adverse effects or harms?

3. Do treatments change intermediate health outcomes? (e.g., cholesterol levels, tumor size)
4. Do treatments/health interventions result in adverse effects?

5. Are changes in intermediate outcomes associated with changes tn health outcomes?

6. Does treatment improve health outcomes?

/. Is there direct evidence that diagnostic use improves health outcomes?

Source: Adapted from Harris, Helfand, Woolf, et al. 2001.

www.advameddx.org (innovation & value)



Figure 7.8
Analytic Framework for Troponin Testing for Detection of AMI

Treatment:

Individuals ! Madical management,
presenting with lipid manag:mmnt,

chest pain reperfusion/

revascularization,
lifestylo/diet changes

* 8+

C-reactive protein levels,
anginal symptoms,

Possible trauma during
blood collection '

Falsa negatives -3 no treatment ‘.‘ ) of -Treahnent. o
given when noaded = Risks of surgical revascularization

Falso positives - unnecessary = Side offocts of medicinos

troatmant Q

' Improved Health Outcomes: l, Cost Savings: + Quality of Life Improvements

= Prompt assessment of risk and = Save 512 billion in unnecessary Associated with Treatment:
treatment are associated with less hospitalizations for chest painf = Decrease in anginal events/pain
damage to the heart and increased = Troponin testing is associated with: = Increased ability to perform physical
chance of survivall"l — more efficient use of hospital bedsF! tasks
— shorter hospital staysi
— decreased cost per patient of $9008-51

Sources:
1. Heart & stroke facts. Dallas, TX: American Heart Assocuation, 2003.
. DRG Handbook. Washington, DC: Academic Press, 199/.
. Ng SM, Knishnaswamy P, Morissey R, et al. Ninety-minute accelerated critical pathway for chest pain evaluation.
American Journal of Cardiology 2001,88(6):611-/.
. Zarich S, Bradley K, Seymour |, et al. Impact of troponin T determinations on hospital resource utilization and costs in the
evaluation of patients unth suspected myocardial ischemia. American Journal of Cardiology 2001;88:732-6.
. Cavanaugh N, Cassidy M. The effect of a change from conventional cardiac enzymes to troponin I on overall hospital costs
in patients unth suspected myocardial infarction. The Insh Journal of Medicine 2002; 95(1):16-7.

www.advameddx.org (innovation & value)



MANAGING AN INCREASING
VARIETY OF TESTS



Joint Ownership of Program

* Important for each of the clinical testing sites to
have active involvement in program
management

— Self-education and inspection (QA)
— Take responsibility for ongoing training and
education
* Schedule periodic joint leadership meetings
— Allow communication of important points to users

— Allow input from users for improved program
efficiency



POCT Management at JHMI




Connected POC Network




WHAT DO DATA-DRIVEN DECISIONS
LOOK LIKE?
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Closing Thoughts

POCT has the potential to dramatically impact the
delivery of healthcare — particularly outside of
the hospital

Emerging technologies may significant increase
the variety of testing platforms requested for
POCT

With new technologies, there are many
considerations for successful implementation

With increasing POCT, a thoughtful and efficient
plan for management is crucial to a successful
POCT program



QUESTIONS??

wclarke@jhmi.edu



