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Topics

� Definition and Types of POCT Devices

� Defining Options and Limits for POCT

� Optimizing the Quality Assurance of POCT

� Cost Effectivity of POCT in Hospital Environments
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POCT Definition
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1. (Quantitative) laboratory analyses near the patient (bed-side testing)

2. Being performed outside a central (core) or decentralized  lab

3. No sample pretreatment, whole bood being used as sample material 

4. No pipetting steps

5. Use of ready-to-use reagents (cassettes or unit-use devices) 

6. Purpose-made measuring devices for single (not serial) measurements

7. Operation by non-technicians (care-givers, physicians …)

8. Rapid availability of results 

9. This allows immediate therapeutic responses by the attending physician

Characteristics of POCT
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ICU/Operating room

ER

Ambulance

Emergence ambulance vehicle

Doctor´s office

Patient at home

Critical-care-testing:
Blood gases, electrolytes, lactate

Emergency parameter:

Blood gases, electrolytes, glucose

Control parameter: Glucose, HbA1c

Critical-care-testing:
Cardiac marker, glucose

Control parameter: Glucose, 
HbA1c, coagulation global tests

Self-monitoring:
Glucose, coagulation global tests

POCT - Fields of application
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Types of POCT Devices 
for Clinical Applications

�Overview
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These dedicated systems apply ready-to-use 
reagents for single determinations. Sample 
matrice is unprocessed whole blood 
samples.

One characteristic for these devices is 
that the sensors are integrated in the 
test strips and are to be inserted in the 
reader instrument. Reagents and speci-
men react on the strip surface. 

It is also characteristic for these 
systems that calibration is replaced by
an electronic or physical standard which is 
measured whenever the device is turned on.

Types of POCT Devices I - Unit-use Devices

Nova STATstrip
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Glucometers for a hospital POCT network
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Hospital and home-care POCT devices
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Types of POCT Devices II - Benchtop Instruments

These are more complex analyzers being placed primarily in the functional 
areas of an ICU or in the ER. They use various analytical principles

• Blood gas analyzers:
Biosensor techniques

• Clinical chemistry analyzers:
Small versions of devices known from the core lab

• Hematological analyzers:
Small versions of devices known from the core lab, 
alternative solution: “dry hematology” 

• Immunoassay analyzers:
Small versions of devices known from the core lab or strip-based machines
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Blood gas 
analyzers
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Hematology 
analyzers

Clinical chemistry analyzers
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Types of POCT Devices III – Hemostasis Analyzers

Combined analysis of plasmatic coagulation, thrombocyte function and fibrinolysis 
(Viscoelastic coagulation tests):

- Rotation thrombelastometry (ROTEM) (Pentapharm, Germany)  
- Thrombelastography (TEG; Haemoscope, USA) 
- Sonoclot (Sienco, USA) 

Analysis of the platelet function (in vitro bleeding time and optical aggregometry):

- PFA-100 (Siemens, Germany) 
- Whole blood aggregation (Multiplate, Dynabyte, Germany) 
- Verify now (Accumetrics, USA) 

POCT-suitable methods with a high grade of complexi ty. In this case the 
control of a specialist (clinical chemist) is essen tial for operation
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ROTEM® stands for rotation 
thromboelastometry and is an 
enhancement of classical 
thromboelastography, a powerful 
technique for the assessment of 
blood coagulation disorders.

Analysis in emergency lab
Interpretation/action by ER/ICU doctors

Online transmission
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� Self application by the patient 
possible

� On-line graphics of results
� Alarm signaling for extremes
� Measurements every 5 min
� Sensor electrode with tele-

communication
� Two recalibrations per day
� Gestation time 72 h

Available CGM System: 
Guardian RT/Medtronic MiniMed

Types of POCT Devices IV - Continuous Monitoring
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These IVD products are based on an extensive portfo lio of proprietary real-
time PCR technologies that include:

• Closed cartridge systems (unit-use), automated sample preparation 
• Real-time PCR instrumentation, direct heating thermal cycling 
• Novel real-time PCR chemistries, freeze-dried PCR reagents (unit-use)

Isothermal amplification protocols are under development 

• Recombinase-Polymerase Amplification (RPA) - isothermal DNA/RNA amplification 
(TwistDx, Alere) 
• Helicase-dependent isothermal DNA amplification (Biohelix)

Types of POCT Devices V – Nucleic Acid Testing (NAT)  
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Enigma ML (mini lab)
Enigma (Salisbury, UK) 

GeneXpert 
Cepheid
Sunnyvale, 
CA, USA
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Defining Options and
Limits for POCT 

in the Hospital Environment
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The popularity of POCT keeps increasing and is based on the assumption that 
test results available in a very short timeframe assist caregivers with immediate 
diagnosis and/or clinical intervention to benefit patient outcomes.

The hospital POCT coordinator trying to implement POCT in the 
clinical services has first to ask two questions: 

Is POCT analytically reliable? Is POCT clinically valuable?

If the two answers are „yes“
then ask for the quality assurance of POCT
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Junker R, Schlebusch H, Luppa PB. Point-of-care testing in hospitals and primary care. Dtsch Arztebl Int. 
2010 Aug;107(33):561-7
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Assessment of Analytical Reliability
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O'Kane MJ, McManus P, McGowan N, Lynch PL. 
Quality error rates in point-of-care testing. Clin Chem. 
2011;57:1267-71. 

Defects (%) of all performed tests are 
defined by a Quality Query Report 
system
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Tested analyzers were Afinion, DCA Vantage, In2It, InnovaStar, 
Nycocard, Clover, A1CNow, Quo-Test

CONCLUSIONS: Only the Afinion and the DCA Vantage met the 
acceptance criteria of having a total CV 3% in the clinically relevant 
range. The EP-9 results and the calculations of the NGSP* 
certification showed significant differences in analytical performance 
between different reagent lot numbers for all Hb A1c POC instruments

* NGSP = National Glycohemoglobin Standardization Program
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Assessment of Clinical Significance
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Ann Clin Biochem. 2004 Sep;41(Pt 5):397-404.
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Clinical Chemistry 57:4; 568–576 (2011)
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Bleeding and Transfusion Requirements*
(when using TEG or ROTEM)

Goodnough LT, Hill CC. Use of point-of-care testing for plasma therapy. Transfusion. 2012;52:56S-64S.
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Optimizing the Quality
Assurance of POCT
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Lewandrowski K, Gregory K, Macmillan D. Assuring quality in point-of-care testing: Evolution of 
technologies, informatics, and program management. Arch Pathol Lab Med. 2011;135:1405-14.
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Central administration 
of hospital POCT 
quality assurance

Administration 
of user-ID

Administration of      
control samples

Overview of POCT 
device usages

Documentation  
of QC reports

Transmission of
patient reports

Courtesy for handling 
errors/problems

Blockade of erroneous 
POCT systems

Continuous education 
for POCT users

Consolidation of new 
POCT systems

Transmission of        
monthly QC reports

Comprehensive POCT Administration
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The POCT coordination in a hospital can realize incremental 
savings for POCT by controlling the whole process chain within the 
decentralized device network.

Savings in the order of approx. 50,000 € per year can be achieved 
in a 1000-bed-hospital compared to an not administrated POCT 
infrastructure.

However, the POCT coordination office needs at least one full-time 
med-tech position, which costs approx. 50,000 € per year.
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Cost Effectivity 
of POCT in the 

Hospital Environment
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Cost-effectiveness analyses 

Economic considerations and cost-effectiveness analyses concerning 
the use of hPOCT greatly depend on the individual settings. 

In general, cost-effectiveness is the result of costs (expenditure on 
personal and material, overhead, etc.), receipts, and the possibilities 
of savings. 

Regarding these factors, the assessment of costs and benefits of 
POCT has to be evaluated separately, for each of the different areas 
of use. Moreover, cost-effectiveness of POCT not only depends on 
direct costs for measuring a parameter but also on the consequences 
of quickly knowing the measurement results. 
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One example from a study, performed by Howanitz and 
Jones, portrays this situation: 

Analytical costs per glucose test were found to be lower for 
central laboratory glucose testing than for POCT, which, in 
turn, was highly variable and dependent on volume. 

It must be considered that hPOCT has a higher cost-per-test 
due to the manual nature of single measurements, while it 
offers the potential of substantial savings through enabling 
rapid delivery of results and reduction of facility costs.
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Kosten der Glukosebestimmung im Vergleich von POCT und Labor
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It should, however, be considered that ...

Usually, the addition of easy to perform POCT processes to a 
nursing unit has no impact on the number of staff or hours worked if 
the number of analyses per day does not exceed the number of 
beds by more than 3 times. Therefore, it could be argued that it does 
not represent a labor cost, but rather a change in productivity. 

Such arguments, however, must be seen in light of largely un-
changed fixed costs in the central laboratory and of the substantial 
and not increasable workload of caregivers in many critical hospital 
sites. An expansion of an existing hPOCT service needs therefore a 
critical appraisal. 



Technische Universität München

Staffan Nilsson, Agneta Andersson, Magnus Janzon, Jan-Erik Karlsson & Lars-Åke Levin (2014) Cost consequences of point-of-
care troponin T testing in a Swedish primary health care setting, Scandinavian Journal of Primary Health Care, 32:4, 241-247

The usefulness of POC 
troponin T testing for the 
management of patients 
with chest pain in pri-
mary health care (PHC) 
centres is controversial.

This study shows that: 
it may be cost saving 
but at the expense of 
missed cases of acute 
myocardial infarction or 
unstable angina. 
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Effizienzgewinn oder Kostenfalle?

Szenarios ohne Blutzuckerbestimmungen
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Effizienzgewinn oder Kostenfalle?
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Effizienzgewinn oder Kostenfalle?
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Effizienzgewinn oder Kostenfalle?
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Schlussfolgerungen
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• Es ist möglich, auch bei einer Vollkostenrechnung in 
einem budgetierten Krankenhaus mit durchdachten 
diagnostischen Konzepten im klinischen Bereich Ein-
sparungen zu erzielen und dabei wirtschaftlich erfolg-
reich zu sein. 

• Um Wartezeiten zu verkürzen und den diagnostischen 
Ablauf zu beschleunigen, müssen Organisations-
prozesse für eine schnelle Analyse von Patienten-
proben im Zentrallabor optimiert und gleichzeitig eine 
sinnvolle POCT-Architektur bei den Akutbehandlungs-
plätzen geschaffen werden.
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• Bei Einführung von POCT sind neben labor-
medizinischen Aspekten auch die klinischen und 
organisatorischen Dimensionen zu beachten, die 
sich in jedem Krankenhaus individuell darstellen.

• Ein Übermaß an POCT trifft auf begründeten 
Widerstand des zusätzlich belasteten Pflege-
personals und kann zur Kostenfalle werden.
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Vielen Dank für Ihre Aufmerksamkeit!
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Future Trends for POCT

• Continuous monitoring of several parameters

• NAT

• Telemonitoring

• Direct-to-Consumer Testing
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Bias according to 
Bland and Altman. 
Error bars represent 
95% limits of 
agreement (≈ 1.96 ×
standard deviation). 
For the calculation of 
the bias of each 
system, only data of 
180 unpre-pared 
blood samples (BG 
conc ≥50 and <400 
mg/dl) were included. 

Accu-Chek® Mobile + 
Performa were both 
tested with different 
test strip chemistries. 
The test strip 
chemistry was either 
maltose depen-dent 
(left) or maltose 
independent (right).
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King RI, et al. Arch Dis Child Fetal Neonatal Ed 2013;98:F74–F77 

Difference between laboratory 
analyser (indirect ISE) and 
POCT blood-gas analyser (direct 
ISE) Na+ with decreasing 
albumin concentration. Box 
represents the IQR, horizontal 
line – median and whiskers the 
10th and 90th centiles.
In hypoproteinaemic states, 
indirect ISE results in 
pseudohypernatriaemia 

4
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Benaud B et al. Acad Emerg Med 2008;15:216-224

2
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Comparisons of Time Lags in min (Median + Interquartile Range [IQR]) between
Patients Allocated to the POCT or to the Central Hospital Laboratory Testing 
(CHLT) for Cardiac Troponin

Abbreviations:
Low-suspicion ACS referred to patients presenting no chest pain and non–ST-deviation 
NSTE-ACS with elevated cTnI; ED = emergency department; IQR = interquartile range; 
NSTE-ACS = non–ST-segment elevation acute coronary syndrome; AIT = anti-ischemic 
treatment.
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Venge et al. Am Heart J 2010;160:835-41

3
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The % of patients who died within 
35 months who had levels above 
the 99th percentile cutoffs of the 4 
cTnI assays, respectively. 
Significant differences between 
the laboratory and the 2 POC 
assays are seen. 

Venge et al. Am Heart J 2010;160:835-41
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Patient data filesPatient results

Patient cumulative 
report

QC-
documentation

HIS/LIS network

2 POCT 
servers LIS

Hospital
computer center

Glucometer 
via PC Glucometer 

via LAN-Box

Glucometer 
via LAN-Box

Blood gas 
system via 
LAN-Box

Central lab

Ward YAmbulance X ICU Z

HIS

Medical
Engineering

Connection of POCT Systems to the HIS and LIS
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Receipts and Savings
The potential of economic and organizational improvements should always be 
considered, for example, by optimizing the time course of work in the central 
laboratory or in the outpatient clinic.
This comprehensive approach was applied by Adams et al96 when they calculated 
overall costs for different clinical pathways for testing and treatment of chlamydia and 
gonorrhea. They predicted the highest savings for a rapid pathway that makes use of 
nucleic acid amplification test POCT testing. On the other hand, payment in medical 
practices largely depends on services delivered, so that the individual POCT analysis 
is charged for accordingly.
Economic considerations are also relevant at a higher level. If screening with 
laboratory tests could reduce the use of expensive imaging procedures, this might 
lead not only to overall savings in the health system but also to a reduction in the 
revenue in other diagnostic disciplines as well. In a hospital setting, the fixed costs
in the laboratory are often largely unchanged. For self-monitoring in the home setting, 
it should be taken into account that costs for medical consultations can be reduced.75
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Echte Kosten-Nutzen-Analysen der POCT-Analytik im Krankenhaus sind bisher 
nicht publiziert worden, insbesondere nicht für den deutschsprachigen Raum mit 
den hier vorliegenden speziellen Regelungen zur Kostenerstattung medizinischer 
Leistungen. 
Im Allgemeinen gilt aber, dass POCT-Verfahren mit deutlich höheren Kosten 
verbunden sind als herkömmliche Labortests. Neben höheren Kosten für Geräte 
und Reagenzien fällt zusätzliche Arbeitszeit an, die gegebenenfalls im Stellenplan 
der Klinik beziehungsweise der Praxis berücksichtigt werden muss. Die Fixkosten 
des Labors im Krankenhaus bleiben oft aber weitgehend unverändert.

Da die POCT-Kosten im Krankenhaus durch den Pflegesatz beziehungsweise die 
DRG-Erlöse abgegolten sind, sind sie einerseits im Zusammenhang mit einer 
medizinisch-fachlichen Bewertung und der Frage, welche Alternativkonzepte zur 
gleichwertigen Krankenversorgung realisierbar sind, zu bewerten. Andererseits 
muss die Möglichkeit von ökonomisch/organisatorischen Verbesserungen, zum 
Beispiel durch die Optimierung der zeitlichen Abläufe im Zentrallabor oder im 
Ambulanzbereich in Betracht gezogen werden.

Junker R, Schlebusch H, Luppa PB. Point-of-care testing in hospitals and primary care. Dtsch Arztebl Int. 
2010 Aug;107(33):561-7
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MULTIPLATE - Impedance aggregometry 
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List of laboratory parameters currently available u sing POCT 


