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Topics at a glance

Concept for a bidirectional connection of peri-
pheral POCT devices to the LIS/HIS network

Realization of the concept in the Klinikum MRI

Central QC management using the LIS/HIS network 
and two servers (DataCare POC® and RapidLink®)



Concept for a comprehensive 
bidirectional connection of 
peripheral POCT devices by 
use of the LIS/HIS network



Software and 
hardware tools

QC regulations

LIS/HIS linkage

Data management for networking decentralized      
operating POCT devices

Quality
assurance of 
POCT devices 
in the hospital

New 
individualized 
organizational 

solutions



Producer Proprietary, 
Only one method

Proprietary,
multiple methods

Autonomous
from producer

Abbott

Bayer Vital

Instrument Laboratory

Radiometer

NOVA Biomedical

HemoCue

Roche Diagnostics

POCcelerator™ 

QC Manager™ 

RapidLink™
RapidCom (planned)

Radiance™ 

HemoCue 201 DM™

GEMweb™

DataCare™POC

PDM™

CARE Diagnostica

Conworx

CARE.con™ 

Data management systems 
for networking of POCT 

devices



Situation in our hospital prior to the 
bidirectional connection of the POCT devices I

• University hospital, 1000 beds, all relevant disciplines
• App. 60 wards, 38 ambulances, 8 surgery units

• 320 blood glucose and 18 blood gas systems, 5 CoaguChek®

• Central lab competent for all lab tests, tubing system available



2.  Care-givers often portrayed severe problems with:

pre-analytics

analysis

work arrangement

issues concerning tests

lack of training and education

Situation in our hospital prior to the 
bidirectional connection of the POCT devices II

1. There were no participations in external quality assessments, 

principles of internal QC being largely unknown.



1. The QA guidelines for the POCT users were achieved in the
„laboratory commission“, mandatory for blood gas and glucose 
devices. No other POCT systems are allowed in the hospital.

2. The central lab supervises internal QC procedures and takes part in
external QC schemes. It is also responsible for the education of all   
involved personnel to ensure control of analytical variables. 

Internal agreements I

3. Internal QC: For blood gas systems 1 daily QC for wards and 1 QC 
per shift for ICUs. Alternately, 1 control sample of 3 levels is applied. 
For glucose devices 1 weekly QC with 2 control samples in 2 levels.



4. The POCT coordinator remotely controls the QC measurements by
applying various software control  and documentation features:

*  Administration of user-IDs, device-IDs, location of devices ...
System configuration (lot # of control material, QC interval, warnings,
shut of devices, definition of comments

Internal agreements II

*  He responds to out-of-control situations (approximately 1-2% of all QC
values) giving hints to the testing personnel for remedial actions.

5. These rules are only due for single - not serial – measurements!



Internal agreements III 
Organization scheme of duties/responsibilities

Administration Laboratory commission

Central lab
with POCT servers

and HIS/LIS link

Medical engineering
+ computer center

+ pharmacy

Blood gas
POCT user

Blood glucose
POCT user

POCT managers
within clinic

POCT coordinator

Board of directors



Docking station for data
transfer to the LIS/HIS network

ROCHE AccuChek Inform 
blood glucose system 

Online connection of a Rapid-Lab 
865 via LAN-box to the LIS/HIS network

BAYER blood gas systems 
300, 400 and 800 series 

Applied and authorized POCT equipment



Scheme: Connection of the POCT systems to the HIS and LIS

Patient data filesPatient results

Patient cumulative 
report

QC-
documentation

HIS/LIS network

2 POCT 
server 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



XML format HL7 format

International 
POCT1-A standard



Practical experiences during 
the realization phase



Barcode identification label for POCT user

According to the RiliBÄK all 
POCT user have to identify 
themselfs when running QC 
samples.

We developed our own bar-
code key fob for the 5 digit
SAP personnel number.

The staff council has agreed 
to this solution.



Central lab Clinic 1 Clinic 2

HIS 
computer 

center with
SAP server

HIS/LIS network [100BaseT (10/100 Mbps)]

LIS

PC on 
ward

POCT-device
with docking

station

LAN-
Box

Gateway 
computer

POCT server with 
concentrator 

software

Network configuration and transfer routes                   
for QC/patient results and reports via a LIS linkage

Patient 
management

software



Glucometer
connected to 
PCs on wards

Gas check 
devices 

connected to  
LAN boxes

Serial connection to a
LIS workstation          

“Konzentrator“ online software

POC server       
with DataCare
POC software

POC server with 
RapidLink software

Basis Software POCT

QC and   
patient values

Patient 
values

Link to the
HIS system

Processing of patient results by the LIS linkage



Central QC management 
using two servers for 

DataCare POC and RapidLink



Central administration
of POCT quality

assurance

Administration 
of user-ID

Administration of 
control samples

Overview of POCT 
device usages

Documentation  
of QC reports

Transmission of        
monthly QC reports

Transmission of            
patient reports

Courtesy for handling 
errors/problems

Blockade of erroneous
POCT systems

Continuous education 
for POCT users

Duties and services of the central POCT administration

Consolidation of new
POCT systems



Survey of the connected blood glucose                                     
systems throughout the hospital



Survey on POC-testing status

Survey of patients 

Survey of users

Configuration of users

Certification of new users

Survey of working groups

Configuration of working groups

Survey of device status

LIS generated pat. reports

Definition of QC materials

QC settings

Westgard rules

Configuration of new devices

POCT device notifications

Validation of patient results

LIS settings

Configurations of parameters

Configuration of comments

Necessary program features for POCT server software



Important benefits of the concept

• Documentation of patient results
• Online service/maintenance for blood gas systems
• Control of extent and quantities of POCT
• Awareness of quality issues for the users

• Awareness of costs
leads to a overall reduction of performed glucose tests and to a
more economic use of blood gas systems

• Perception and solution of (pre)analytical problems   
glucose measurement: high hematocrit in newborns                         

maltose-sensitivity in patients under-
going peritoneal dialysis (Icodextrin)



Disadvantages Disadvantages    
of POCT devices for POCT users    

High costs for new systems
Commitment to companies 
High costs for control 
materials
Many POCT systems have 
too many parameters in 
their panels 
The new blood glucose 
systems are maintenance-
intensive

Handling problems
Systems are fixed to a location, 
they can´t be moved
Many patient results without
patient ID are transmitted to 
the server
Blood gas systems are some 
times recalibrated by the
POCT-coordinator. This blocks 
the system for at least 5 min



Entries Over-con-
sumption

Under-con-
sumption

Economi-
zation

Glc. strips, gas 
check reagents

- 20% 
- 27,000 €

Control 
materials

+ 150% 
+ 12,000 €

15,000 € per 
year

- 10,000 € per 
year

25,000 x 4 
years = 
100,000 €

Ring trials

POCT 
equipment

+ 80,000 €

HIS/LIS linkage + 16,000 €

Amortization
time

One-time 
investment 
costs

Reagents 
costs

Financial aspects



Summary I

1. The new regulations for point-of-care-testing in Germany give the 
central lab more duties, more responsibilities and new chances.

2. Internal quality controls are run routinely by the POCT users,
whereas quarterly external proficiency testing (ring trials) are 
solely performed by the core laboratory. 

3. We applied a bidirectional connection using the LIS/HIS network 
– Duties of caregivers/physicians as well as of the POCT-coordinator 

are clearly defined
– Responsibilities of central lab and others are closely defined



4. Besides QC also patient data are processed by the LIS/HIS link.

This is realized by attributing request numbers to the respective 

patient records.

Summary II

5. Our new online quality assurance scheme already led to a more 
economic use of POCT. Key asset is that caregivers are more 
quality-concious.

6. Our LIS/HIS connectivity system may act as an example for other

European hospitals for implementing new stringent quality 

assurance guidelines for POCT.



Thanks for your 
attention!



New regulations in Germany 
for quality assurance of POCT    

(updated RiliBÄK rules)



The German government enacted the Medizinprodukte-
gesetz in agreement with EC legislation, this being the 
basis for the guidelines of the Bundesärztekammer 
(RiliBÄK). 
The BÄK is the central organization for the medical self-
administration in Germany representing the interests of 
all physicians in matters relating to professional policy.

Regulatory aspects I

The RiliBÄK rules describe – enacted in its revised in 
Dec 2003 – the quality assurance in medical laboratories
AND the quality assurance of decentralized POCT.



At present only few European countries dictate complete 
accreditation in diagnostic laboratories. Also in Germany, 
few university labs have accreditation according to ISO DIN 
15189. This is due also for our laboratory.                        
German hospital labs have rarely included POCT outside of 
the lab within their own accreditation.

Regulatory aspects II

Thus, the RiliBÄK-regulated quality assurance (QA) of de-
centralized POCT is a mandatory presetting for diagnostic 
laboratories independent of accreditation. In this context 
QA being defined as monitoring of analytical quality (inter-
nal and external QC) and the control of analytical variables. 



§ 3.3.3 QC of quantitative laboratory measurements in the bed-
side testing. Regulations for hospitals or other clinical units    
with a centralized laboratory („central lab“).

#5 Every clinical unit dealing with POCT has to participate in the
external QC trials according to § 3.2 of the guideline. This duty is
no longer valid if the internal QC for POCT in this unit is performed 
under control and responsibility of the central lab.

„Richtlinien der Bundesärztekammer zur 
Qualitätssicherung von quantitativen 

Laboratoriumsuntersuchungen (RiliBÄK)“  



... if the daily internal QC for POCT in this unit is performed 
under control and responsibility of the central lab.

This responsibility does not mean that the QC samples are 
run by employees of the central lab.

The responsibility of the central lab means:

Organization and management of peripheral POC testing 
Surveillance of QC measurements
Staff instruction and continuous education



Surveillance of QC measurements by the central lab

1. Without any connectivity: Transfer of QC data via Excel sheets 

2. (Bidirectional) HIS-network of all peripheral POCT devices 

• with one or more POCT servers 

• with software packages proprietary/autonomous for 
one/several POCT parameter 

• with/without accessory LIS linkage

3. Direct linkage of all POCT devices to the LIS via one or more  
concentrator(s). Then QC surveillance by use of the LIS own QC 
modules (not realized in Germany until today).



... for organizing a comprehensive hospital quality 
assurance system for POCT:

The best way is the online connection of all POCT 
systems to the central lab via the LIS/HIS network.

Implication



Staff council

Dept of nursing

Medical 
engineering

Pharmacy

Central laboratory

ICU

Ward

Day hospital

Ambulance

OR or ER

Hospital 
computer center

Lab commission/
administration

POCT-Management
Partial responsibilities for the central lab, medical engineering,           

administration and the laboratory commission 



Time table for the realization phase

1. Evaluation phase for blood glucose device 6 months

2. Financial negotiations 3 months

3. Pilot installations and final decisions 3 months

4. Connection of 19 blood gas systems and

training of staff 3 months

5. Establishment and connection of 102 blood

glucose systems and training of staff 9 months

Time for integrating all POCT into the HIS 2 years 



DataCare – actual status POC testing



RapidLink - actual status POC testing



DataCare – screen for quality controls - 1



DataCare - screen for quality controls - 2



RapidLink – documentation of QC data



RapidLink - screen for quality controls 



DataCare – status of devices



RapidLink - status of devices



RapidLink – survey of configuration of devices



DataCare – QC  materials - 1



DataCare – definition of QC materials - 2



RapidLink - definition of QC materials 



DataCare – QC reports - 1



DataCare - QC reports - 2



DataCare - reports - 3
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