
Point of Care Testing Improves 
Patient Outcomes; Time Matters

Patti DeJuilio, MS, RRT-NPS, RRT-ACCS
Clinical Director Respiratory Care and Sleep Center
Northwestern Medicine Central DuPage Hospital

2019



Disclosure
This presentation is supported by 
Siemens - Healthineers



Objectives:

❑ Define Point of Care Testing (POCT)
❑ What does the evidence support?
❑ Know what is involved in setting up a 

POCT program
❑ Understand the financial implications 

of POCT
❑ Explain the significance of POCT and  

bundle compliance.
❑ Identify signs of success; time is 

tissue!



Point of Care Testing

• Tests designed to be used at or near the site where the 
patient is located, that do not require permanent, 
dedicated space, and that are performed outside the 
physical facilities of the clinical laboratories.  

• The provision of a test (result) at the point in time at 
which the result will be used to make a decision and take 
appropriate action which will result in an improved 
patient outcome.  

Definition (College of American Pathologists)



Point of Care Testing

• Home INR 

• ABG done by first responders

• HIV testing in the ER

• Creatinine testing for cardiac cath labs or ER 

• Physician office labs

− Glucose

− Urine dipsticks (pregnancy)

− Occult blood

− Hemoglobin

− Rapid strep

− Tests other than diagnostic such as temps 
and weights

Not as Common Uses

• Cardiac markers

• Toxicology

• D dimer (thromboembolism)

• Magnesium

• Lactate

• Bili

• Lipids

• Creatinine

• HIV

• Influenza

• Some bacteria (helicobacter pylori)

• Blood Gases

Impacting Healthcare

Common Uses



Point of Care Testing

• Microbiology (outbreaks/epidemics; MRSA)

• Endocrine testing to guide surgical therapy

• Sepsis Markers

• Stroke Markers

• DNA testing

• Flu tests

• Pneumonia markers

Impacting Future of Healthcare



Point of Care Testing:  Randomized controlled trial of 
clinical outcome

Objectives: To describe the proportion of patients attending an 
accident and emergency department for whom blood analysis at 
POC brought about a change in management; to measure the 
extent to which POC testing resulted in differences in clinical 
outcome for these patients when compared with patients whose 
samples were tested by the hospital laboratory. 

• Blood samples were randomly allocated to POC testing or testing 
by the hospital’s central laboratory.

Kendall, Reeves, Clancy: BMJ. 1998; v.316(7137):  1052-1057



Point of Care Testing:  Randomised controlled trial of 
clinical outcome

• Main outcome measures: The proportion of patients for whom POC 
testing brought about a change in treatment in which timing was 
considered to be critical to clinical outcome. 

1.  Mortality

2.  LOS 

3.  Admission rate 

4.  Amount of time spent waiting for results of blood tests

5.  Amount of time taken to decide on management plans

6.  Amount of time patients spent in the department

Kendall, Reeves, Clancy: BMJ. 1998; v.316(7137):  1052-1057



Point of Care Testing:  Randomised controlled trial of 
clinical outcome

• 1728 patient samples. 

• Changes in management in which timing was considered 
to be critical occurred in 59 out of 859.

• Decisions were made 74 minutes earlier (68 min to 80 
min, P<0.0001) when point of care testing was used for 
hematological tests as compared to central laboratory 
testing, 86 minutes earlier (80 min to 92 min, P<0.0001) 
for biochemical tests, and 21 minutes earlier (−3 min to 
44 min, P=0.09) for analyses of arterial blood gases. 

Kendall, Reeves, Clancy: BMJ. 1998; v.316(7137):  1052-1057



Point of Care Testing:  Randomized controlled trial of 
clinical outcome

Key Messages

• POCT reduced amount of time for results of blood tests when 
compared to hospital laboratory. 

• Time taken to decide on a management plan was reduced.

• 7% of patients who needed urgent blood testing had changes in 
treatment in which timing was considered to be critical when point 
of care testing was used.

Conclusion: POCT reduced the time taken to make decisions on 
patient management that were dependent on the results of blood 
tests. These changes did not affect clinical outcome or the amount of 
time patients spent in the department. 

Kendall, Reeves, Clancy: BMJ. 1998; v.316(7137):  1052-1057



POC Testing in the emergency department:  Strategies 
to improve clinical and operational outcomes

Hospital Outcomes

Financial:  

• POCT usually costs more on a unit-cost basis than central laboratory testing. 

• In practice, this analysis becomes extremely complex because the cost of the 
test must be taken in the context of its overall impact on the clinical operation.

Medical:  

• Medical outcomes reflect improving the effectiveness of care and can be 
measured by such metrics as mortality, morbidity or rates of complications.

• Medical outcomes can be difficult to measure and often require expensive 
large-scale studies performed over a significant time frame.

Lewandowsky,  Mass General Hospital; Dark Report; 8/13/01



POC Testing in the emergency department:  Strategies 
to improve clinical and operational outcomes

Operational:

• Following implementation of POCT whole blood D-dimer, there was a 
decrease in both mean and median ED-LOS and a decrease in 
admissions to the hospital.

• Implementation of POCT in the ED has been shown to improve ED 
operations including reducing ED-LOS and altering admission/discharge 
ratios.

• POCT should be chosen to impact key decision points within the ED. 

Lewandowsky,  Mass General Hospital; Dark Report; 8/13/01



Use of Point of Care Testing and Early Assessment model reduces length 
of stay for ambulatory patients in an emergency department.  

• Observational study compared 3 study periods performed in 3 
phases in a metropolitan ED with 57,000 annual visits. 

• Phase 1:  control (n = 1559 in one month)

• Phase 2:  comprehensive POCT panel including complete blood 
count, sodium, potassium, glucose, C-reactive protein, 
creatinine, alkaline phosphatase, alanine aminotransferase, 
bilirubin, amylase, and D-dimer (n = 1442 in one month). 

• Phase 3 (n = 3356 in subsequent two months), POCT approach 
continued.

Kankaanpaa, Raitakari, Muukkonen, Gustafsson, et al.  Scand J Trauma Resusc Emerg Med.  
2016; 24:  125.



Results  

• Median LOS of patients requiring laboratory tests in 

− phase 1:  3:51 (95 % confidence interval 03:38–04:04). 

− phase 2:  introduction of POCT reduced median LOS by 29 min to 03:22 
(03:12–03:31, p = 0.000).  

− phase 3:  reduced median LOS further by 17 min to 03:05 (02:59–03:12, 
p = 0.033). Altogether, the process was expedited by 46 min compared 
with phase 1. 

• The advantage of POCT alone compared with central laboratory seemed to 
lie in shorter waiting times for results and earlier discharge home. 

• POCT model shortened LOS; a longer time is seemingly needed to adopt a 
new working process in the ED, and to establish its full benefit.

Kankaanpaa, Raitakari, Muukkonen, Gustafsson, et al.  Scand J Trauma 
Resusc Emerg Med.  2016; 24:  125.



Use of a Comprehensive metabolic panel point of care test to reduce length of 
stay in the emergency department:  a randomized controlled trial.  

STUDY OBJECTIVE: 

• Will a comprehensive metabolic panel POCT reduce ED length of stay compared with traditional central 
laboratory testing.

RESULTS: 

• A POCT reduced median ED length of stay among all study patients by 22 minutes 

• POCT reduced ED length of stay in patients discharged to home (256 versus 268 minutes; median 
difference 12 minutes; 95% CI 2 to 22 minutes) 

CONCLUSION: 

• Use of a POCT for a comprehensive metabolic panel reduced ED length of stay compared with central 
laboratory testing in the adult ED of a single academic center.

Jang, Shin, Lee, Park, Song, Singer; Ann Emerg Med 2013 Feb;61(2):145-
51. 2012 Aug 15.  



Blood Analysis at the Point of Care:  issues in 
application for use in critically ill  patients

Abstract

• Major changes in the healthcare environment have increasingly forced hospitals to reconsider 
their operative structures to maintain cost competitiveness and to examine ways to improve 
operational efficiency. 

• Especially true in critical care where costs are highest, and one of the places where process 
improvements can be made is in  laboratory analysis. 

• Laboratory analysis comprises about 43% of the data used by critical care clinicians to make 
clinical decisions. The more quickly these data can be provided to the clinicians, the more likely 
they are to have an impact on the patient's care.

• POCT in critical care is one way of simplifying the laboratory analysis process so that laboratory 
data are more readily available to clinicians. 

• A POCT program in critical care can provide rapid and accurate test results, can be fairly simple to 
maintain, and can be cost effective when successful implementation occurs  

• Several studies have shown that laboratory turnaround time can be reduced through the 
implementation of a POCT program. 

Giuliano, Grant; AACN Clin issues.  2012 May;13(2):204-20



Blood Gas Equipment Optimization

TIME MATTERS!



General Arterial Blood Gas (ABG) Overview:

• Arterial blood gas is a lab that shows status of a patient’s 
chemical balance

• Indicates tissue oxygenation , adequate ventilation and 
acid-base status disturbances

• Lab typically drawn from artery by an RT

• Ordered when a patient has difficulty breathing, has 
shortness of breath, on oxygen therapy, has altered 
mental status or  unresponsive.

What is an ABG?



Northwestern Medicine Central DuPage Hospital 

• 400 bed acute-care designated Magnet facility

• Full service tertiary hospital

− Certified stroke center

− Open heart and cancer programs

− Thoracic surgery center

• Partner with Lurie Children’s Hospital

− Level III NICU

− PICU/Pediatrics

− Pediatric ED

• Extensive physician network

About Us



Where We Were…

Benchtop Analyzers

• Samples ran in remote benchtop machine

• Samples physically transported through patient care areas.

• Results printed, manually entered into lab software, interfaced with 
EMR

The process led to a number of delays in care including: 

• Lost results or lost samples (additional blood draw; risk of infection)

• Sample hemolyzed

• Difficulty locating the treating physician

• Errors in transcribing results into EMR

Prior to POC



Option 1

Strengths:

• Easy

• Known costs to system

• Low risk

Weaknesses:

• Fails to meet current turnaround expectations

• Expensive

• Transcription errors

Stay with current benchtop laboratory system



Option 2

Strengths:

• Proven pathway

• Highly portable 

• Secure, robust results

• Enables service flexibility

• Barcode Scanning and no labels

Weaknesses:

• Investment and revenue costs

• Hand held instrument handling 

• Staff training

Perform on POC



First POCT: Fun Fact!
1550 BC   Egyptian physicians used ants to determine glycosuria in 
patients suspected of having diabetes mellitus

Diabetes: Ants attracted to sweet urine in warm climates

BMJ: Watkins PJ, 12th June 1982; Trowell HC: 17th July 1982



Implementation of POCT; Blood Gas Decision Model
Step 1: 
POCT 

Committee 
Formation

RCP Director, 
Manager & 
Supervisors

Lab specialists 
and 

leadership

Hospital 
management

Step 2: 
POCT 

Requests

Needs 
determination

Clinical need 
assessment 
conducted

Step 3: 
Specification 

Considerations

Compare POC 
Testing 
Systems

Operator 
Evaluation

Clinical Needs

Operational 
Needs

Step 4: 
Cost 

Assessment

Financial 
Feasibility: 

Implementation 
Costs

Instruments, 
supplies & 
labor costs

Cost vendor 
support, 

training, & 
maintenance 

Indirect: 
Depreciation, 
maintenance 

& site 
preparation

Step 5: 
Review

Risk 
Assessment

Final Decision



Advantages of POCT

• Positive patient identification

• No Labels!

• Immediate diagnostic test results

− reduced test and therapeutic turnaround time

− Improves ability to assess and monitor patient status immediately

• Reduction and/or elimination of specimen/sample transport

• Reduced blood specimen volume

• Room temperature storage of test devices 

• Data management and connectivity. Connected POCT system benefits 
include: 

− Reduction in transcription errors;

− Immediate data analysis—utilization, QC, compliance

− Ensures accurate and reliable test results.

The drivers



Advantages of POCT

Reduce number of steps required to analyze sample

• Analysis can be performed at bedside by RT

• RCP remains with patient during critical situation

• RN can manage the patient and not be interrupted to 
call lab for results

• Eliminates manual transcription of results

• Faster turnaround time of results

Facilitates patient centered care

Potential to reduce costs

Improves Staff Efficiency



Principles and Practice of Point of Care Testing

0 5 10 15 20 25 30 35 40 45

Benchtop

POCT

Minutes

Goals: Decrease therapeutic turnaround time

Test Ordering ->Results Receipt Resulted Receipt -> Rx Rx -> Outcome

G. K. Editor.  Lippincott. Williams, and Wilkins.  2002, and the Point of 
Care journal.



Blood Gas Predicted Cost Comparison 



Cost Comparison            $9.85 vs $6.62 per test

*Note:  2012 was a mixed year (Benchtop and EPOC)



But Does Knowing Now Matter?





Point of Care Testing

• Improve care of patient

• Maximize benefit

• Minimize risk

• Reasonable cost

Improve

− Death

− Disease

− Disability

− Discomfort

− Dissatisfaction

Due to

− Faster decision making

− Earlier treatment

− Improved bundle compliance

− Faster optimization

− Patient satisfaction

How do we Improve Healthcare?



Blood Gas Point of Care

• 750,000 cases in US yearly

• 215,000 deaths

• 16.7 billion dollars health care costs

Sepsis Bundle



Northwestern Medicine Experience

Metric Value

Network Name Northwestern Medicine

Episode Name Sepsis

Model Type Inpatient & PAC

Episode Length (Days) 30

Total Episodes 2,719

Total Cost $48,770,156

Cost per Episode $17,936

Network Overview;  Episode analysis for in-patient and post-acute care received in the 
30 days following an in-patient stay treating sepsis at a member of Northwestern Medicine 
(Metrics were calculated using Medicare Part A claims data from 2015 and 2016 Medicare 
SAF (1/1/2015 - 12/31/2016)



Sepsis and Lactate

• Earliest clue to cardiovascular compromise and poor tissue perfusion

• Lactate is marker for cellular hypoxia.

• Critical parameter indicating sepsis induced hypoperfusion triggering 
guideline to drive early goal directed therapy.

• Only attainable parameter that  predicts outcome

• Using lactate as an indicator of impaired metabolism helps caregivers 
further diagnosis, risk stratify, and treat patients 

• Serial lactate measurements over the early diagnostic and treatment 
period can assist in monitoring treatment progress

Lactate Levels



0−3 Hour Bundle         Time Matters!

1.  Serum lactate measured

“6 things in 
60 minutes”

4. Administer 30 mL/kg crystalloid 
for hypotension and/or lactate 
≥ 4 mmol/L

3. Administer broad spectrum 
antibiotics 

2. Obtain blood cultures prior 
to antibiotic administration 

36



0−6 Hour Bundle: Septic Shock

− Provider cardiopulmonary reassessment

OR 2 of 4 of the following:

1. CVP

2. ScvO2

3. Cardiac ultrasound

4. Passive leg raise

“6 things in 
60 minutes”

6. Re-measure lactate if initial lactate elevated

5. Vasopressors for hypotension not responding to initial fluid 
resuscitation to maintain MAP > 65

7. For persistent hypotension after initial fluid challenge 
or if initial lactate was ≥ 4 mmol/L, reassesses volume status 
and tissue perfusion and document findings:

37



Sepsis Bundle



Overall Severe Sepsis Observed Mortality 2014-2015
Sepsis Bundle



Severe Sepsis & Septic Shock Core Measure Scorecard

40



Bundle Compliance VS. All Observed Mortality
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Northwestern System Goal



NM CDH Sepsis Bundle

Since re-focusing on bundle compliance and POC 
lactate implementation (rolling 12 months through 
Feb, 2018)

• Mortality:  37% to 12.9%

• Initial Lactate:  61% to 91%

• Compliance with all bundle elements 45% to 76%

• Antibiotic administration:  1 hour to 33 minutes

• Fluid administration within 3 hours:  29% to 67%.

Summary



Optimization of Lactate Measurements for Sepsis 
guidelines Using POCT

ICU
2nd Lactate Done 
at Point of Care

ICU
Second 
Lactate sent to 
lab

ED
Second 
lactate sent 
to lab

Other Locations
Second Lactate 
sent to 

Average Time (h) 3.14 3.17 3.25 3.27

Average Time (h) 3.79 4.05 4.00 3.94

Average Time (h) N/A 4.80 4.87 4.89

Difference in 
collection to 
result time in non-
POC lactate (h)

N/A 0.987 0.910 0.983

Goal < 4 hours; lactates performed non-POC fell outside of guidelines.  
Evans L, Stout J., Goldsmith B.  Thomas Jefferson Univ Hospitals, Phil, PA



Time is Tissue!!!

TIME MATTERS!

• Screening patients early = early 
intervention = avoiding permanent 
tissue damage!

TIME MATTERS!

• > 10 minutes of a stroke = irreversible 
loss of brain tissue!

• MI (heart attack):  Measurement of 
Troponins allows appropriate therapy 
be given immediately!

• Sepsis bundle which includes lactate 
improves mortality rates! 

What would you want for your loved one?





Time is Tissue!

• 30,000 neurons /sec = 8.7 hours of life

• 19 minutes saved prevents destruction of 
36,100,000 neurons and 58.9 weeks  
acceleration of the natural aging process.

NM CDH

• 400+ dispatches

• 30 minutes faster time to treatment  

• Dispatch to TPA 82 to 52 min

• CT 57 to 34 min

• Hemorrhagic stroke interventions:  

57 to 35 min

Save brain Tissue



What does success look like?

Accelerate decision making

Reduced lab re-draws

Better vent weaning

Increased efficiency, productivity

Decreased vent days

Increased staff satisfaction

Improved 
Clinical 

Outcomes

Operational 

Improvements

Financial 
Improvements

✓

✓

✓

✓

✓

✓

✓ ✓



But Does Knowing Now Matter?

• POCT led to rapid availability of vital information which led to more effective 
treatment intervention in a critically ill adult patient when every minute 
counted.

• Only with POCT capabilities could we determine when our interventions 
were appropriate on a sick PICU patient.

• Daily work flow is improved for all staff members due to a more streamlined 
process

• Re-testing is minimal and overall quality of care in much improved.

• Point of Care testing has improved operational efficiency, cost, 
satisfaction, and patient outcomes.  

• We believe that we have been instrumental in saving lives!

What the bedside clinicians say



How to put in your own 
Photo:

Go to ‘View

Go to ‘Insert

Browse to the image you 
would like to place. Image 
should be 1024x768, 
1200x900, or other 4:3 
aspect ratio

Select image and click OK

Scale to full screen size if 
necessary.

Click image, go to ‘Format
Send to Back’

Go to ‘View
return to slidesQuestions?

Thank you!



Choose Point of Care and 
Consider Stepping Outside 
of the Box!


