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Point of Care TestingPoint of Care Testing

•• DefinitionDefinition
•• tests designed to be used at or near tests designed to be used at or near 

the site where the patient is located, the site where the patient is located, 
that do not require permanent that do not require permanent 
dedicated space, and that are dedicated space, and that are 
performed outside the physical performed outside the physical 
facilities of the clinical laboratoriesfacilities of the clinical laboratories
(College of American Pathologists)(College of American Pathologists)

•• Classic example:  bedside glucose Classic example:  bedside glucose 
testing in the hospitaltesting in the hospital



Point of Care TestingPoint of Care Testing

•• What about laboratory instruments used at What about laboratory instruments used at 
the point of care, e.g. the point of care, e.g. benchtopbenchtop blood gas blood gas 
analyzer in the respiratory intensive care analyzer in the respiratory intensive care 
unit?unit?

•• What about point of care devices used in What about point of care devices used in 
the laboratory, e.g. Bthe laboratory, e.g. B--type type naturieticnaturietic
peptide device in the core lab?peptide device in the core lab?

•• Testing distinctions and boundaries are Testing distinctions and boundaries are 
becoming more and more blurredbecoming more and more blurred



What is Going On?What is Going On?

Settings & Operators
Scenes Non-medical

facilities
Home Assisted

living
Clinic Hospital

“Non-professional setting” “Professional setting”

Lab

Traditional operatorsNon-traditional operators

General Trend

Tests

Waived Moderately complex Highly complex



The DriversThe Drivers

•• New testing opportunitiesNew testing opportunities
•• Home INR testingHome INR testing
•• Accident scene blood gas/electrolyte Accident scene blood gas/electrolyte 

testingtesting
•• Emergency department HIV testingEmergency department HIV testing
•• Underdeveloped countriesUnderdeveloped countries

•• New counseling opportunitiesNew counseling opportunities
•• ClinicClinic--based INR testingbased INR testing
•• STD clinic HIV testingSTD clinic HIV testing



The DriversThe Drivers

•• Care process optimizationCare process optimization
•• Rapid creatinine testing for cardiac Rapid creatinine testing for cardiac 

catheterization labcatheterization lab
•• Arterial blood gas testing in the ICUArterial blood gas testing in the ICU
•• Physician office laboratoriesPhysician office laboratories

•• Patient care outcomesPatient care outcomes
•• Intensive insulin therapy in critical care Intensive insulin therapy in critical care 

patientspatients
•• Intraoperative transfusion algorithmsIntraoperative transfusion algorithms



The DriversThe Drivers

•• Patient care outcomesPatient care outcomes
•• Intensive insulin therapy in critical care Intensive insulin therapy in critical care 

patientspatients
•• Intraoperative transfusion algorithmsIntraoperative transfusion algorithms

•• Disaster recoveryDisaster recovery
•• Internal & external Internal & external –– Hurricane KatrinaHurricane Katrina
•• Emergency preparednessEmergency preparedness
•• Epidemics / outbreaksEpidemics / outbreaks

•• Testing platformsTesting platforms
•• Availability Availability –– BNP exampleBNP example
•• Match to test volumes Match to test volumes –– POL examplePOL example



The DriversThe Drivers

•• Regulatory requirementsRegulatory requirements
•• Ease of waived testing requirements, Ease of waived testing requirements, 

both CLIA and Joint Commissionboth CLIA and Joint Commission
•• Many POCT programs and physician Many POCT programs and physician 

office laboratories intentionally limit office laboratories intentionally limit 
their menus to waived tests onlytheir menus to waived tests only

•• Attractiveness and potential of Attractiveness and potential of 
waived testing market to industrywaived testing market to industry



The DriversThe Drivers

•• Workforce issuesWorkforce issues
•• National laboratory technologist National laboratory technologist 

shortageshortage
•• Projected need for 710,000 technologists Projected need for 710,000 technologists 

by 2012by 2012
•• ~12,200 new technologists needed each ~12,200 new technologists needed each 

yearyear
•• 4,000 4,000 –– 6,000 new graduates each year6,000 new graduates each year

•• Movement toward licensure in multiple Movement toward licensure in multiple 
statesstates



Educational Background of Educational Background of 
Testing PersonnelTesting Personnel

17%17%33%33%Clinical Laboratory TechnicianClinical Laboratory Technician
(2 yr degree)(2 yr degree)

57%57%33%33%Bachelor of Arts / Bachelor of Bachelor of Arts / Bachelor of 
ScienceScience
(4 yr degree)(4 yr degree)

24%24%33%33%Clinical Laboratory ScientistsClinical Laboratory Scientists
(4 yr degree)(4 yr degree)

2005200519981998



•• GlucoseGlucose
•• Blood gas analysis/electrolytesBlood gas analysis/electrolytes
•• Activated clotting time for high dose Activated clotting time for high dose 

heparin monitoringheparin monitoring
•• Urine dipsticks, including pregnancyUrine dipsticks, including pregnancy
•• Occult bloodOccult blood
•• HemoglobinHemoglobin
•• Rapid strepRapid strep

POCT: Common UsePOCT: Common Use



POCT: Available but Variable UsePOCT: Available but Variable Use

•• Cardiac markersCardiac markers
•• Drug/toxicologyDrug/toxicology
•• INRINR
•• HeparinHeparin
•• Coagulation for Coagulation for 

hemostasishemostasis
assessment (TEG)assessment (TEG)

•• D D dimerdimer for for 
thromboembolismthromboembolism

•• MagnesiumMagnesium
•• LactateLactate

•• TranscutaneousTranscutaneous
bilirubinbilirubin

•• LipidsLipids
•• Hemoglobin A1cHemoglobin A1c
•• MicroalbuminMicroalbumin, , 

creatininecreatinine
•• HIVHIV
•• InfluenzaInfluenza
•• Helicobacter pyloriHelicobacter pylori
•• Other bacteriaOther bacteria



POCT: Come & GonePOCT: Come & Gone

•• Basic metabolic panelBasic metabolic panel
•• ABO typing, ABO typing, crossmatchcrossmatch



POCT: EmergingPOCT: Emerging

•• Complete blood countComplete blood count
•• White blood cell countWhite blood cell count
•• Coagulation for transfusion Coagulation for transfusion 

algorithmsalgorithms
•• Platelet function testingPlatelet function testing

•• Transfusion needsTransfusion needs
•• AntiAnti--platelet therapyplatelet therapy



POCT: FuturePOCT: Future

•• MicrobiologyMicrobiology
•• Outbreaks / epidemicsOutbreaks / epidemics
•• MethicillinMethicillin resistant resistant staphstaph aureusaureus

•• Endocrine testing to guide surgical therapyEndocrine testing to guide surgical therapy
•• Parathyroid hormoneParathyroid hormone
•• ACTHACTH
•• GastrinGastrin
•• Growth hormoneGrowth hormone

•• Sepsis markersSepsis markers
•• Stroke markersStroke markers
•• DNA testingDNA testing



POCT IssuesPOCT Issues

•• Evidence base for effectiveness is very mixedEvidence base for effectiveness is very mixed
•• NACB Laboratory Medicine Practice Guideline on NACB Laboratory Medicine Practice Guideline on 

EvidenceEvidence--Based Practice for POCTBased Practice for POCT
•• Systematic review and grading of available scientific Systematic review and grading of available scientific 

evidence related to:evidence related to:
pHpH ReproductionReproduction
Cardiac markersCardiac markers Drug testingDrug testing
Parathyroid testingParathyroid testing Infectious diseaseInfectious disease
BilirubinBilirubin Occult bloodOccult blood
CoagulationCoagulation RenalRenal
Critical careCritical care DiabetesDiabetes

•• http://www.aacc.org/AACC/members/nacb/LMPG/OnlineGhttp://www.aacc.org/AACC/members/nacb/LMPG/OnlineG
uide/PublishedGuidelines/poct/default.htmuide/PublishedGuidelines/poct/default.htm



POCT IssuesPOCT Issues

•• Standardization / comparabilityStandardization / comparability
•• With multiple ways of performing the With multiple ways of performing the 

same test, this is becoming a critical same test, this is becoming a critical 
issue for larger systemsissue for larger systems
•• POCT, Physician Office Lab, Stat Lab, POCT, Physician Office Lab, Stat Lab, 

Hospital Lab, Reference LabHospital Lab, Reference Lab
•• ExamplesExamples

•• Episodic POC INR testing prior to an Episodic POC INR testing prior to an 
invasive procedureinvasive procedure

•• Cardiac markers in the EDCardiac markers in the ED



POC INR: Ongoing Monitoring POC INR: Ongoing Monitoring vsvs
Episodic TestingEpisodic Testing
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POC Cardiac MarkersPOC Cardiac Markers

131366TnTTnT positivepositive

552020TnTTnT negativenegative

POC POC TnITnI 2 positive2 positivePOC POC TnITnI 2 negative2 negative

881111TnTTnT positivepositive

002626TnTTnT negativenegative

POC POC TnITnI 1 positive1 positivePOC POC TnITnI 1 negative1 negative

Mayo data



POCT IssuesPOCT Issues

•• Complexity of data management and Complexity of data management and 
oversightoversight

•• Training & competency assessment for Training & competency assessment for 
potentially thousands of individualspotentially thousands of individuals

•• Quality control documentationQuality control documentation
•• Quality performanceQuality performance
•• ReportingReporting
•• BillingBilling
•• Process controlProcess control



POCT IssuesPOCT Issues

•• Complexity of data management and Complexity of data management and 
oversightoversight

•• Multiple testing platformsMultiple testing platforms
•• Vendor specific Vendor specific vsvs vendor neutral data vendor neutral data 

management systemsmanagement systems
•• Interfaces to laboratory and/or hospital Interfaces to laboratory and/or hospital 

information systemsinformation systems
•• Manual POCT methodsManual POCT methods



POCT IssuesPOCT Issues

•• Importance of process to achieve Importance of process to achieve 
effective use of POCTeffective use of POCT

•• Is faster always better?Is faster always better?



Point-of-Care Testing
ED Length Of Stay

PointPoint--ofof--Care TestingCare Testing
ED Length Of StayED Length Of Stay

All tests from central lab
N = 345 (17%)

LOS = 206

No central lab tests
N = 91 (5%)
LOS = 164

Central lab tests also performed
N = 1631 (95%)

LOS = 212

iSTAT performed in ED
N = 1722 ( 83%)

LOS = 209

Study eligible
N = 2067

LOS = 209

Parvin CA et al.  Clin Chem 42:711, 1996



POCT in a Lab SettingPOCT in a Lab Setting
PointPoint--ofof--Care Kiosk in the EDCare Kiosk in the ED

ED Cardiac Length of Stay
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Lewandrowski K. Mass General Hosp., Dark Report, 8/13/01.



Adequate TechnologyAdequate Technology

Clinical BenefitClinical Benefit

Existing processExisting process

CostCost

Local factorsLocal factors

ProcessProcess OutcomeOutcome

InefficientInefficient EfficientEfficient

ReplacementReplacement SupplementalSupplemental

YESYES NONO

ForFor AgainstAgainst

YesYes

??
Jason Kendall, North Bristol NHS, 2003Jason Kendall, North Bristol NHS, 2003

POCT in the ED POCT in the ED -- Will we adopt it?Will we adopt it?



POCT in the EDPOCT in the ED

•• Faster does not always lead to better Faster does not always lead to better 
outcomeoutcome

•• Lab tests are rarely the rate limiting factor in Lab tests are rarely the rate limiting factor in 
ED dispositionED disposition

•• Process analysis is the key understanding Process analysis is the key understanding 
and improving patient throughput in the and improving patient throughput in the 
EDED

•• Test menu selection is a critical Test menu selection is a critical 
component of the potential application of component of the potential application of 
POCTPOCT

•• Match available tests to disposition decisionsMatch available tests to disposition decisions
•• May only decrease length of stay for a small May only decrease length of stay for a small 

subset of patientssubset of patients



POCT in RadiologyPOCT in Radiology

•• Need for creatinine measurement prior to Need for creatinine measurement prior to 
administration of contrastadministration of contrast

•• Referral patients may come without a recent Referral patients may come without a recent 
measurement measurement –– POCT would be useful to POCT would be useful to 
decrease waiting time for resultdecrease waiting time for result

•• Decision points: 1.5 mg/Decision points: 1.5 mg/dLdL for diabetic for diabetic 
patients, 2.0 mg/patients, 2.0 mg/dLdL for nonfor non--diabetic patientsdiabetic patients

•• Device accuracy & precision not good Device accuracy & precision not good 
enough at these decision pointsenough at these decision points

•• Designed new process to provide rapid Designed new process to provide rapid 
results from labresults from lab

Mayo experience, 2004



JHH CVDL Outcomes TrialJHH CVDL Outcomes Trial

•• Cardiac catheterization settingCardiac catheterization setting
•• POCT improved wait times over core POCT improved wait times over core 

laboratory, but not significantlylaboratory, but not significantly
•• Significant changes only occurred Significant changes only occurred 

after unit workflow reorganized to after unit workflow reorganized to 
optimize use of POCT resultsoptimize use of POCT results

•• Decreased wait times 63 minutes for Decreased wait times 63 minutes for 
coagcoag (n=9, p=0.014) and 47 minutes for (n=9, p=0.014) and 47 minutes for 
renal (n=18, p=0.02)renal (n=18, p=0.02)

Nichols, et al.  Clin Chem 46:543, 2000



POCT IssuesPOCT Issues

•• Verification and monitoring of analytical Verification and monitoring of analytical 
performanceperformance

•• Quality controlQuality control
•• Calibration verificationCalibration verification
•• Analytical measurement range verificationAnalytical measurement range verification
•• Method comparabilityMethod comparability

•• Complicated by multiple instruments and Complicated by multiple instruments and 
multiple cartridgesmultiple cartridges

•• WE JUST DONWE JUST DON’’T KNOW WHAT THE T KNOW WHAT THE 
PROPER APPROACH SHOULD BEPROPER APPROACH SHOULD BE



Ultimate QuestionUltimate Question

•• Will point of care testing eventually Will point of care testing eventually 
replace the clinical laboratory?replace the clinical laboratory?

•• My opinion:  noMy opinion:  no

•• Why:  spectrum of testing is always Why:  spectrum of testing is always 
changingchanging



Spectrum of Patient Care TestingSpectrum of Patient Care Testing

•• Tests often evolve through this spectrumTests often evolve through this spectrum
••WhatWhat’’s esoteric today may be POCT tomorrow with s esoteric today may be POCT tomorrow with 
advances in technology, new therapeutic options, advances in technology, new therapeutic options, 
and new care modelsand new care models
••New esoteric testing will grow substantially with New esoteric testing will grow substantially with 
the maturation of genomics and proteomicsthe maturation of genomics and proteomics


