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A New Era of Medical Laboratory Diagnostics
Effectively Communicating-Laboratory Patient Data

Innovations in eCommunication Tools




New Vision for Laboratory Medicine
Changing Role in Delivery of Care

From:

Specimen-centred
Clinical testing

Laboratory
performance

Provider of results

=y

To:

* Patient-centred clinical

decision-making

* Patient outcomes
 Partner in care



Patient-Centered Laboratory Medicine
The role of the lab in improving
patient outcomes

data
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Communication is Key!

CLSI Standard for Electronic Exchange of Data

 The most important role of the clinical laboratory is to:

* accurately perform diagnostic tests
s generate reports of test results

/

% communicate them clearly and quickly to clinical decision makers

e As the clinical laboratory becomes more highly automated, the process of
ensuring communication increases in complexity and poses more of a challenge

* C(linical and Laboratory Standards Institute (CLSI) published a document titled:

Laboratory Automation: Communications With Automated Clinical Laboratory
Systems, Instruments, Devices, and Information Systems; Approved Standard—Second
Edition (AUTO03-A2)



Communication is Key!

Digital Communication & Medical Dx Data Management

Indeed, laboratory medicine is a domain which offers a unique
opportunity to analyze extremely large, rich and complex datasets of
information concerning medical laboratory test results

In recent years, an increasing number of web-based and mobile
applications has been developed to improve access to laboratory test
information and test result interpretation — Increasingly Al Powered

Simple Apps Complex Apps

e Aid in complex medical =
diagnostics data management -

¢ Provide reference lab value
information




eApps for Medical Data Management
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&. Wolters Kluwer

UploDate’

* UpToDate is the leading

clinical decision support
resource with evidence-
based clinical information —
including drug topics and
recommendations that
clinicians rely on at the point
of care.

Over 80 research studies
suggesting that widespread
usage of UpToDate is
associated with improved
patient care and hospital
performance

UpToDate Clinical
Support Resource

10:55

John Smith
CME Credits: 509

UploDate

. Search UpToDate

Overview of the treatment of hyponatremia in adults

Overview of the treatment of hyponatremia in adults

Download content to

use UpToDate offline  DOWnload

History & Bookmarks

3 Wolters Kluwer

Topic Outline
SUMMARY & RECOMMENDATIONS
INTRODUCTION

PRETREATMENT EVALUATION
Determine the duration of hyponatremia
Determine the severity (degree) of hyponatremia
Determine the severity of symptoms

Determine the need for hospitalization

GOALS OF THERAPY
Prevent a further decline in serum sodium
Prevent brain hermiation
Relieve symptoms of hyponatremia
Avoid overcorrection

+ Goal rate of correction

ACUTE HYPONATREMIA: INITIAL THERAPY (FIRST SIX
HOURS)

Asymptomatic

Symptomatic (even mild symptoms)

View Topic ﬂ( Find |i‘]

INTRODUCTION

Hyponatremia represents a relative excess of water in
relation to sodium. It can be induced by a marked
increase in water intake (primary polydipsia) and/or by
impaired water excretion due, for example, to
advanced renal failure or persistent release of

hypotonic hyponatremia in adults”.)

This topic provides an overview of the treatment of
adults with hyponatremia, including the pretreatment
evaluation, selection of initial and subsequent therapy,
goals of therapy, and common pitfalls.

The causes, clinical manifestations, and evaluation of
hyponatremia, as well as detailed discussions about
specific causes of hyponatremia, are presented in
other topics.

* (See "Causes of hypotonic hyponatremia in
adults”.)

* (See "Manifestations of hyponatremia and
hypernatremia in adults".)

 (See "Diagnostic evaluation of adults with
hyponatremia”.)

View Outline V,fk Find \'1‘]




&, Wolters Kluwer Up TODate Clinical
' Support Resource

 More than 37,800 hospitals and institutions worldwide use UpToDate

* In 2011, researchers at Harvard University published a study which
concluded that the use of UpToDate over a three year period was
associated with:

L)

% Improved quality of every condition on the Hospital Quality Alliance Metrics
** Shorter lengths of stay (372,000 hospital days saved per year)

D)

Lower mortality rates (saving 11,500 lives per three year period)

Isaac et al. "Use of UpToDate and outcomes in US hospitals." Journal of
hospital medicine 7.2 (2012): 85-90.



MedRecords

KloudData

mobile-MedRecords(mMR)

manages, stores and displays entire
clinical information of patients in real
time at the point of care.

mMR helps enhance patient care
process with point-of-care access to
end-to-end patient records — from a
variety of backend data sources.

Search

Anil Garg (Male}48)
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Anoop Bhandarkar (Male}42)
i ! Private Ward . PW1/8
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A known case of DM with Hypertension with Right thalamec Bleed
L o)
o
>
P

IHDH12114007

IHDH12114002

A case of Osteoartheits nght hip joint secondary to AVN of femoral head with 2 or

Refresh
Sort By Ward

My Patients

Pooja Shrivastava (Female|25)
Private Ward - PW1/10
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A known case of mited cutaneous sys i scler
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My Favorite
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Q-"..‘ mMR - Anil Garg Laboratory Test Result

e

Test Name Value Normal Range
BASOPHILS 1 0001
BASOPHILS 00-01
EOSINOPHILS 05 01-06
EOSINOPHILS 01-06
HAEMOGLOBIN 12 12-16
HAEMOGLOBIN 12-16
LYMPHOCYTES 20-45
LYMPHOCYTES 20 20-45

Units Status

NORMAL

ABNORMAL

NORMAL

ABNORMAL

o/di NORMAL
o/dl ABNORMAL
BNORMAL
NORMAL




AirStrip ONE

¢ AirStrip ONE shatters barriers between

disparate data sources from multiple vendors,
bringing all live relevant data to the clinician’s
mobile device to provide a more complete picture
of patient health

* Customizes the user experience to each clinician’s
specialty, usage patterns, workflows, and visual
preferences,

» Safeguards privacy with secure transfer and
presentation of patient data, removing uncertainty
around security and regulatory compliance

DR. KING AND NEO.
DR. KING HERE 1/1
NICU TEAM HERE
OFFICE CALLED AN.
DR. KING PAGED S.
DR. KING BEING N

Cleared to use as a diagnostic aid!




Iil Hepaxpert
e

Hepatitis A Serology v Disclaimer of Liability >

* |tis a quick and easy way to get interpretive
texts for hepatitis A, B, and C serology test
results

ti-HAV POS B3 36
okl [ os JEEC Hepatitis A Serology v

IgM anti-HAV NEG IgM anti-HAV

HAV-RNA POS
» A total of 61.520 hepatitis test result
combinations are possible (most of them for

Hepatitis B Serology v

HBsAg POS
hepatitis B)
anti-Hc NEG

* Hepaxpert’s automatically generated wae  vos o (8
interpretive reports include a detailed analysi{ ...

New Input

with regard to virus exposure, immunity, stage

of illness, prognosis, and infectiousness.
Find suggestions for further testing!




MD Series Anemia

Series

Allows the user to approach anemia, one of the

O s:30pPm GO s:30pPm

most common hospital diagnoses through point & Anemia @ Anemia
Of VIeW Of a hemat0|ogISt DDx: Chronic Inflammation vs Iron Deficiency RPI Calculator
Effectively start the anemia workup before a eSS u Tl e
Dx List Workup Retic Count Hematocrit of Patient
hematology consult
Iron Deficiency Anemia >

e Algorithm delineating over 35 PE— Normal Hematocrit
causes of anemia

* Index, both alphabetical and by
red cell morphology Absolute Retic Count

e Reticulocyte Production Index
(RPI) Calculator

* Unique RPI Estimate for rapid
use of the algorithm

* Descriptions of corresponding
peripheral blood smears

45.00




vio, MD Series: AKI

Series

(acute kidney injury)

* Allows the user to approach AKI, one of the

most common hospital diagnoses, through
the point-of-view of a nephrologist

Effectively start the AKI workup prior to

i) Kidney

DDx: Acute Kidney Injury (AKI): Urine Na+

ordering a nephrology consult Dxie
* Algorithm delineating over 40 Acite TUbuieE SR 4
causes of AKI Hypovolemia >

* Index, both alphabetical and by
area of damage

* Fractional Excretion of Sodium
(FENa) Calculator

* Descriptions of urine microscopyists,
corresponding to the many
diagnoses

* Examples of typical patients
encountered

Contrast-induced nephropathv >
| MD Series: AKI - Free- screenshot

ACEI/ARB use >

T 8:30pPm

T O s:30pPm

i4®) Kidney

Fractional Excretion of Sodium Calculator

Plasma Sodium

Urine Creatinine

Urine Sodium

Plasma Creatinine

Fractional Excretion of Sodium



Artificial Intelligence

Al Powered Diagnostic Tools

Al methods show promise for multiple roles in healthcare.

Al-powered diagnostic apps are being rapidly developed to improve
diagnostic power

Potential to infer and alert patients and their physicians about hidden
risks of potential adverse outcomes, selectively guiding attention, care,
and interventional programs and reducing errors in hospitals

Basic diagnosis of common ailments will profoundly relieve pressure on
healthcare services for more common problems.

“Sleeping Giant in Healthcare”

(Eric Horvitz, PhD, Director of Microsoft Research Labs)



Artificial Intelligence

Al Powered Diagnostic Tools

WebMD: one of the most famous symptom-checkers on ®
the net. It is used by millions of people every day and ‘/vebMD
now has an app to further extend its reach.

ADA the Al Doctor: ADA is an Al-powered doctor
application that has been in the making for over 6 years. =

-

It was developed by a London and Berlin-based health ol S

care startup that hopes relieve pressure on healthcare feeling unwell
professionals.

Babylon Health App: Babylon Health is another virtual Al-
powered Doctor app. This and similar apps are beginning
to make waves in the healthcare industry.

@ babyion



eApps for Laboratory Diagnostics

sesme Davis’s Lab &
~“ == Diagnostic Tests PUPL MolPath
oere OPKO Lab Mobile é BiliApp
Lab
Lab Values + 0'0
Lo Lab Values+ iicm . CALIPER App

...anhd many more!



Laboratory &
Diagnostic

»

@ unbound

e Contains 100s of diagnostic test
descriptions to help understand and
implement critical test procedures

* Each entry delivers details on test function,
accurately interpreting normal and
abnormal results, and preparing your
patients

* Includes recommendations on pretest
requirements, intratest procedures, and
post-test care

IDENTIFY
abnormal results to

determine possible diagnoses

9:41

<

Potential Diagnosis

Normal Findings In:

* Normal biood flow in the area being
examined

Abnormal Findings In:

» Cerebral vein thrombosis
* Deep vein thrombosis (DVT)
* Pulmonary emboli

* PVD

* Tumor invasion of a vein

* Vascular abnormalities

* Vein occlusion

» Vein stenosis

Critical Findings

» Cerebral emboll
* Occlusion

* Pulmonary emboli

« Tumor with significant mass effect

Note and immediately report to the requesting

health-care provider (HCP) any critical findings

and related symptoms. A listing of these findings
fa

acilities.

g
the profession: rse.
The notification processes vary among facilities.

o P

== Davis'’s Lab & Diagnostic Tests

ELIMINATE
errors by having valuable charts
and guides at your fingertips

SNl T T DISHE T @

3




oPKo OPKO Lab Mobile

Lab

. e e . 1:25 HaFT= 1:24 * a7 =
* OPKO Lab Mobile | I
a O I e ets C In ICIa ns Back Prostate Inbox - OPKO Lab (@ Logout
securely review pathology & T
Patient Name: Prostate, Paul
laboratory reports anywhere, Lo POV
. Accession Number: UTP999995 Colony, JUBH - M\(roblo!ogy
Collected Date: 06/24/2013 @ Growth Final DOS: 03/12/2013
anytime.
Prostate, Joe V- PTEN )
Report Date: 06/25/2013 DOS: 10/15/2013
Case Summary: © Malignant Final

Name, No - Stone Analysls

)
[ ] O P KO La b IVI O b I I e C h e C kS fo r n eW - Benign prostatic glands and snoa - Stanley, Oliver - OURView

A
B - Benign prostatic glands and stroma =
C - Benign prostatic glands and stroma Prostate, John - cytology
reports and makes them
D - FINAL DIAGNOSIS: Small focus of moderately differentiated adenocarcinoma
E - Benign prostatic glands and stroma Prostate, Paul - Pprostate
. . .
available on their Android 4 .
Box, Kevin - chemistry

phones and tablets for VieWing- EON\EQXMJHU?KL Microbiology

Colony, Juan - Microbiology
@ Growth Final

- Benign prostatic glands and stroma

DOS: 06/10/2013

DOS: 02/26/2013

* OPKO Lab Mobile also displays a PR oo
Prostate, John - FisH
list of pending laboratory tests.

DOS: 06/24/2013




PAP{ MolPath Lab Mobile

¥ 408 09:41 T .l 00x M 09:41

Designed to improve patient care
by increasing the ease and speed
of clinical molecular tests Patient Initials
including RAS, BRAF, ALK, EGFR, 88 | & Scan or Enter MRN
HER2 etc. Test

s

New Request XU

Y‘ITWQLALK

Mﬁ’«i BRAF

Diagnosis

P{ CKIT

MolPath saves time and is
convenient for oncologists,
pathologists etc.

BB
T
oL

& Scan or Enter Pathology

Lab (to receive request)

M EGFR

Comment

NHS request

( Her2
Tests can be requested from any P

location
UTW‘XL MMR and MS|

MMR and MSiI (irrespective of MMR..

CANCEL

e MMR ar MSI



Medical Apps for Reference
Lab Values

* MEDREF
* LAB TESTS
* POCKET LAB VALUES
* NORMAL LAB VALUES
* CALIPER WEB APP
* CALIPER MOBILE APP



eApps & Medical Diagnostics
Data Management

The “elab” developed by Tru-Solutions Inc. is a comprehensive medical
diagnostic center and lab management software that provides a user friendly
interface and access control.

* Linked iMedDx.com to allow flexible patient search and selection

* Includes an eLab Dashboard on mobile/tablet, allowing patients and labs/hospitals access

their reports online.

The Davis’s Laboratory & Diagnostic Tests medical app provides another
useful app with a wide-breadth of tests, as well as guidance on how to
counsel and collect tests.

» Geared towards those responsible for obtaining laboratory tests

 Available on multiple platforms including the iPhone/iPad, Android and Blackberry.

The “LabGear” is another medical lab reference app providing a pocket tool
for medical laboratory test

* Integrated with MedCalc with normal lab value reference information.
e Over 200+ lab tests



CALIPER Web App

The CALIPER App has been developed for laboratory specialists,
paediatricians, family physicians, other healthcare workers

www.caliperdatabase.ca

A user friendly and easy tool o , ,
to view latest reference value B CALﬁ me
database developed based on Registered? Eo
thousands of -
healthy children and
adolescents.

=

Full Tables of Age- and Gender-Specific
Reference Intervals

CALIPER%;

‘ARM' us with the knowledge to help others




11 111

CALIPER Mobile App

Available on Apple Store and Google Play

Medical Lab Test Iron in pmol/L Iron in pmol/L
Iron >
+
Test Result 22.9 27.8 pmol/L
(Your result)
10.5
229
Test Unit - -
Sl (Canada and Intl.) £ CON
CON (US) pmol/L po/dL
Reference
Patient Sex I;:'e :;:I Reference
E patient's Interval
b test result for the
€ 10.5 pmol/L patient's
(Your result) test result

Patient Age
0to <14 Years v
Lab Instrument (optional) 28 2.8
Abbott Architect (Default) M Patient results fall within the expected range for a Patlent results fall outside the expected range fora

it normal, healthy individual (based on the CALIPER
normel; healthy individual (based on the CALIPER reference interval database established on the Abbott

‘ CLEAR i EVALUATE fr::a}:;gg;lmewal database established on the Abbott Architect). Repeat testing is recommended to confirm

results.
fr a [ > ] e 0

Targeted to community pediatricians and healthcare workers to
facilitate easy access to CALIPER database



Regulatory & Safety Considerations

The regulation of mobile medical applications m Clinical Decision Support
in the Era of Artificial Intelligence

Ali Kemal Yetisen,*® J. L. Martinez-Hurtado,® Fernando da Cruz Vasconcellos,®
M. C. Emre Simsekler,” Muhammad Safwan Akram® and Christopher R. Lowe®

mHealth and Mobile Medical Apps: A Framework to Assess Risk

E / s and Promote Safer Use

Health-related smartphone apps. Smartphone apps in microbiology—is
requlations, safety, privacy and better regulation required?
quality

COMMENTARY Open Access

® CrosMark

‘Trust but verify’ - five approaches to
ensure safe medical apps

<l S
HIPAA

Health Insurance Portability
and Accountability Act

m FDA Regulation of Mobile Medical Apps




The Future is Here!

An explosion of new Web-based and Mobile eApps allow
communication of laboratory diagnostic data to healthcare
professionals and patients

Allow ready integration of laboratory data with other medical
data records to increase clinical effectiveness and improve
diagnostic speed and accuracy

Unlimited applications in delivery of laboratory medicine and
clinical laboratory diagnostics
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