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Performance Report HemoCue® Glucose 201 Systems 

This document summarizes the performance of the HemoCue® Glucose 201+ 
System and the HemoCue® Glucose 201 DM System. 

 

Summary 
The HemoCue Glucose 201 Systems are based on a glucose dehydrogenase method and 
consists of a small dedicated analyzer and a unique disposable microcuvette. These systems 
combine the precision and accuracy of a central laboratory with the speed and convenience 
of obtaining results at the point of care. With just a fraction of a drop of whole blood and 
three simple steps, the HemoCue Glucose 201 Systems will produce immediate, accurate 
results for screening, diagnosing or monitoring diabetes, as well as monitoring neonatal 
blood glucose levels. 

The HemoCue Glucose 201 DM Analyzer offers features like QC lockout and built in barcode 
scanning for patient ID. Through bi-directional communication and flexible settings, the 
system offers a complete data management solution for glucose testing. The HemoCue 
Glucose 201 DM sends results to host system by using the CLSI POCT1-A communication 
standard. 
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HemoCue® Glucose 201+ System Specifications 
Intended use 
Quantitative determination of glucose in whole blood using a specially designed analyzer, 
the HemoCue Glucose 201+. The quantitative determination of the instant blood glucose 
concentration in circulation supplements the clinical evidence in the diagnosis and 
treatment of the diabetic patient as well as in the monitoring of neonatal blood glucose 
levels. To establish HemoCue Glucose reference values and an intervention level, neonatal 
blood samples should be evaluated against a suitable laboratory method, taking into 
consideration the difference between whole blood and plasma reference values. The 
HemoCue Glucose 201+ Analyzer with blood plasma conversion multiplies the measured 
whole blood glucose value by a factor of 1.11 and displays a plasma equivalent glucose 
result. HemoCue Glucose 201 Microcuvettes are for In Vitro Diagnostic use only. The 
HemoCue Glucose 201+ Analyzer is only to be used with HemoCue Glucose 201 
Microcuvettes. For professional use only. 
 

Category HemoCue® Glucose 201+ System specifications 

Principle Modified glucose dehydrogenase in which the total amount of 
glucose is measured at the end point photometrically 

Calibration Factory calibrated and traceable to the ID GC-MS method, 
needs no further calibration and no coding 

Sample Material Capillary, venous or arterial whole blood including neonatal 
blood 

Displayed Range Whole blood values: 0-22.2 mmol/L (0-400 mg/dL) 
Plasma equivalent values: 0-24.6 mmol/L (0-444 mg/dL) 

Results 40-240 seconds 

Sample Volume Approximately 5 µL whole blood 

Shelf Life Vials and each individually wrapped microcuvette: 
9 months from manufacturing 

Package Size 
Individually wrapped: 4 x 25 microcuvettes 
Vial: 4 x 25 microcuvettes 

Dimension Analyzer: 160 x 85 x 43 mm (6.3 x 3.35 x 1.69 inches) 

Weight Analyzer: 350 g (0.77 pounds ) including batteries 

Storage Temperature 
Analyzer: 0-50 °C (32-122 °F) 
Microcuvette: below 8 °C (46 °F), incl. freezer. Up to 3 days in 
room temperature. 

Operating Temperature 18-30 °C (64-86 °F) 

Operating Humidity Up to 90 % relative humidity, non-condensing 

Hematocrit Range 20%-70%  

Altitude Not affected by altitude 

Power AC adapter or 4 AA batteries 

Quality Control Built-in self test; system can be verified using liquid control 

Data Management HemoCue® Basic Connect software, store and view and transfer 
result and patient data 
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HemoCue® Glucose 201 DM System Specifications 
Intended use: Quantitative determination of glucose in whole blood using a specially 
designed analyzer, the HemoCue® Glucose 201 DM Analyzer specially designed 
microcuvettes, the HemoCue Glucose 201 Microcuvettes. The quantitative determination 
of the instant blood glucose concentration in circulation supplements the clinical evidence 
in the diagnosis and treatment of the diabetic patient as well as in the monitoring of 
neonatal blood glucose levels. To establish HemoCue Glucose reference values and an 
intervention level, neonatal blood samples should be evaluated against a suitable 
laboratory method, taking into consideration the difference between whole blood and 
plasma reference values. The HemoCue Glucose 201 DM Analyzer with blood plasma 
conversion multiplies the measured whole blood glucose value by a factor of 1.11 and 
displays a plasma equivalent glucose result. The HemoCue Glucose 201 Microcuvettes are 
for In Vitro Diagnostic use only. The HemoCue Glucose 201 DM Analyzer is only to be used 
with HemoCue Glucose 201 Microcuvettes. For professional use only. 
Category HemoCue® Glucose 201 DM System specifications 

Principle Modified glucose dehydrogenase in which the total amount of 
glucose is measured at the end point photometrically 

Calibration Factory calibrated and traceable to the ID GC-MS method, needs 
no further calibration and no coding 

Sample Material Capillary, venous or arterial whole blood 

Displayed Range Whole blood values: 0-22.2 mmol/L (0-400 mg/dL) 
Plasma equivalent values: 0-24.6 mmol/L (0-444 mg/dL) 

Results 40-240 seconds 

Sample Volume 5 µL whole blood 

Shelf Life Vials and each individually wrapped microcuvette: 
9 months from manufacturing 

Package Size 
Individually wrapped: 4x25 microcuvettes 
Vial: 4x25 microcuvettes 

Dimension Analyzer: 170 x 93 x 50 mm (6.7 x 3.66 x 1.97 inches) 
Docking Station: 206 x 135 x 61 mm (8.1 x 5.3 x 2.4 inches) 

Weight Analyzer: 350 g (0.77 pounds) including batteries 
Docking Station: 566 g (1.24 pounds) 

Storage Temperature 
Analyzer: 0-50 °C (32-122 °F 
Microcuvette: below 8 °C (46 °F), incl. freezer. Up to 3 days in room 
temperature. 

Operating Temperature 18-30 °C (64-86 °F) 

Operating Humidity Up to 90 % relative humidity, non-condensing 

Hematocrit Range 20%-70%  

Altitude Not affected by altitude 

Memory Function 4000 test results, 500 QC results and 500 Analyzer log entries 

Barcode Scanner Built in barcode scanner 

Power Internal rechargeable batteries or docking station with AC adapter 

Quality Control Built-in self test; system can be verified using liquid control 

Interface USB/LAN POCT1-A (CLSI standard) 
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System Technology 

Test method  
The HemoCue Glucose 201+ System uses the Glucose dehydrogenase method and 
photometric detection. The glucose reaction is an enzymatic method, in which tetrazolium 
salt (MTT) is used to obtain a quantification of glucose in visible light. 

At first, erythrocytes are hemolyzed by saponin. Mutarotase catalyzes the conversion of α-
D-glucose to β-D-glucose. β-D-glucose reacts with NAD+ (Nicotinamide Adenine 
Dinucleotide) in the presence of the enzyme glucose dehydrogenase. The β-D-glucose is 
oxidized to D-gluconolactone and NAD+ is reduced to NADH. The color reaction occurs 
when NADH, catalyzed by the enzyme diaphorase, reduces MTT (Methylthiazolylphenyl-
tetrazolium), to MTTH, a colored formazan. The amount of colored formazan is 
spectrophotometrically measured at 667 nm, with a second measurement at 840 nm for 
background compensation. The analysis time depends on the glucose concentration in the 
sample, and is an end-point measurement of the chemical reaction. Start measurement no 
later than 40 seconds after filling the microcuvette. The measurement will take 
approximately 1 min for normal glucose levels. 

 

 

HemoCue® Glucose 201 Microcuvettes 

Microcuvette 
The Glucose 201 Microcuvette is specially designed and serves both as a pipette and as a 
measuring microcuvette. It is for single use and made of polystyrene plastic, which turns 
into H2O and CO2 when incinerated. The cavity of the microcuvette is filled by capillary 
force with 5 µL capillary, venous or arterial whole blood. The cavity contains an exact 
amount of dry reagents for the enzyme reaction to take place.  
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Microcuvette lots  
The study was performed with 40 human venous whole blood samples and analyzed with 4 
different Glucose 201 Microcuvette lots. Some samples were spiked with glucose standards 
to obtain high levels of glucose. The samples were analyzed in duplicate on one HemoCue 
Glucose 201+ Analyzer. The samples were grouped into 3 different glucose levels, min and 
max for each cuvette lot and range between cuvette lots were calculated. 

Table 1 Total Range of mean values, for whole blood samples between four different  
microcuvette lots. 

 

Storage and expiry date 
The microcuvettes are to be stored below 8 °C (46 °F), including storage in freezer. 
Microcuvettes stored below 8 °C (46 °F) must be allowed to reach room temperature  
15-30 °C (59-86 °F) approx. 30 min before analysis. Microcuvettes can be stored at room 
temperature 15-30 °C (59-86 °F) for up to 3 days. Unused microcuvettes should be kept in 
the original package. The expiry date is 9 months from manufacturing date. 

Microcuvettes in vial: Once the vial is open the microcuvettes are stable for 30 days when 
stored in a refrigerator 2-8 °C (35-46 °F), or three days at room temperature 15-30 °C (59-
86 °F). Only remove the microcuvettes required for immediate use. Always ensure that the 
lid is completely and securely closed. 

Individually wrapped microcuvettes: Use the microcuvettes prior to the expiry date 
printed on the package. Once an individual package is opened, the microcuvette must be 
used immediately or discarded. 

.  

Glucose level  
mg/dL (mmol/L)  

Max Mean 
mg/dL (mmol/L) 

Min Mean 
mg/dL (mmol/L) 

Range  
mg/dL (mmol/L) 

Level 1    0-60 (0-3.3) 45.8 (2.5) 43.2 (2.4) 2.6 (0.1) 

Level 2    61-120 (3.4-8.9) 96.8 (5.4) 92.2 (5.1) 4.6 (0.3) 

Level 3    121-400 (9-22.2) 201.6 (11.2) 196.2 (10.9) 5.4 (0.3) 
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HemoCue® Glucose 201+ Analyzer 

Calibration and quality control 
The HemoCue 201+ Analyzer is factory calibrated and does not need any further calibration 
by the end user. It has an internal quality control, the self test. At every startup the self test 
will automatically verify the performance of the optronic unit. The self test is performed 
every second hour when the analyzer is switched on. To ensure accuracy, the analyzer 
checks the stability of the blank value every fifth second. 

External quality control 
If an external quality control test is to be performed, GlucoTrol-NG from Eurotrol 
B.V is recommended by HemoCue. GlucoTrol-NG is a glucose control that 
exhibits qualities similar to blood. It is available in five physiological levels with 
30-day open vial stability when refrigerated (2-8 °C, 35-46 °F).  

Units 
The HemoCue Glucose 201+ Analyzer is available in 2 different units, mg/dL or 
mmol/L. This is factory set and cannot be changed.  

Plasma equivalent results 
Two versions of the HemoCue Glucose 201+ Analyzers are available, displaying either whole 
blood results or plasma equivalent results. For plasma equivalent analyzers, the plasma 
conversion is made according to IFCC using the factor 1.11 to convert whole blood result to 
plasma equivalent result (Ref; D’Orazio et al: Approved IFCC recommendation on Reporting 
Results for Blood Glucose, Clinical Chemistry 51:9 1593-1576, 2005). 

Lower limit of detection  
The Lower limit of detection is defined as the lowest amount of an analyte in a sample that 
can be detected but not necessarily quantified. The lower limit of detection for the 
HemoCue Glucose 201+ System is 0.28 mmol/L (5.1 mg/dL) 

Memory function 
The HemoCue Glucose 201+ Analyzer automatically stores up to 600 results. When the 
memory is full the analyzer will automatically overwrite the oldest result. If needed, most 
recent or all results can be deleted. 

Storage 
The HemoCue Glucose 201+ Analyzer can be stored and transported at 0-50 °C (32-122 °F). 
The operating temperature is 15-30 °C (59-86 °F) and the analyzer needs to reach ambient 
temperature before use. The analyzer operates at a humidity <90% relative humidity, non-
condensing. 

Connectivity and Data Management 
The HemoCue Glucose 201+ Analyzer can be connected to a computer and HemoCue Basic 
Connect. When there is a need for improved patient tracking, HemoCue Basic Connect 
Software provides analyzer with basic data management functions and connectivity to EMR 
(Electronic Medical Record) systems. The software makes it possible to connect up to 6 
analyzers to one computer, electronically transfer test results to computer and forwarding 
test results from computer to EMR systems, Laboratory Information Systems using HL7. The 
data management contains optional prompting for operator ID, site ID, lab ID, patient ID, 
patient name and microcuvette lot no. The software enables users to initiate tests, add 
comments to the results and mark results, falling outside a user-defined range, with a flag.  

GPM394INT 150708 8  



   

HemoCue® Glucose 201 DM Analyzer 
The HemoCue® Glucose 201 DM is the data management version of the HemoCue® Glucose 
201. 

Calibration 
The HemoCue Glucose 201 DM Analyzer is factory calibrated and does not need any further 
calibration by end user. It has an internal quality control, the self test. At every start up the 
self test will automatically verify the performance of the optronic unit. The self test is 
performed every eight hour when the analyzer is switched on. To ensure accuracy, the 
analyzer checks the stability of the blank value every fifth second.  

External quality control 
If an external quality control test is to be performed, GlucoTrol-NG from Eurotrol B.V is 
recommended by HemoCue. GlucoTrol-NG is a glucose control that exhibits qualities similar 
to blood. It is available in five physiological levels with 30-day open vial stability when 
refrigerated (2-8 °C, 35-46 °F) 

Units 
The HemoCue Glucose 201 DM Analyzer is available in 2 different units, mmol/L or 
mg/dL. This is factory set and cannot be changed. 

Plasma equivalent results 
Two versions of the HemoCue Glucose 201 DM analyzers are available, displaying 
either whole blood results or plasma equivalent results. For plasma equivalent 
analyzers, the plasma conversion is made according to IFCC using the factor 1.11 to 
convert whole blood result to plasma equivalent result (Ref; D’Orazio et al: Approved 
IFCC recommendation on Reporting Results for Blood Glucose, Clinical Chemistry 51:9 
1593-1576, 2005).  

Lower Limit of detection  
The Lower limit of detection is defined as the lowest amount of an analyte in a 
sample that can be detected but not necessarily quantified. The lower limit of 
detection for the HemoCue Glucose 201 DM System is 0.28 mmol/L (5.1 mg/dL) 

Memory function 
The HemoCue Glucose 201 DM Analyzer automatically stores up to 4 000 results. When the 
memory is full there are two options, either the analyzer stores new test result by 
overwriting the oldest result or lockout. At lockout no patient tests can be performed until 
the stored results have been deleted.  

Storage 
The HemoCue Glucose 201 DM Analyzer can be stored and transported at 0-50 °C (32-
122 °F). The operating temperature is 15-30 °C (59-86 °F) and the analyzer needs to reach 
ambient temperature before use. The analyzer operates at a humidity <90% relative 
humidity, non-condensing. 

HemoCue® Glucose DM docking station 
Full data management is possible when the Analyzer is placed in the docking station which 
is connected via USB or LAN to a PC hosting the DMS-Software. The battery is recharged 
while in the docking station. Up to five docking stations can be connected to each other 
with only one of them connected to an AC adapter.  
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Data management features 
The HemoCue Glucose 201 DM features to ensure patient safety: 

• Barcode scanning of patient identification and comparison with current  
patient lists. 

• Performing measurement can be set to only be accessible by certified 
operators/analyzer (up to 1 000 operators/analyzers) 

• Allows for Short-Turn-Around-Test in emergency situations. 
• Storage of 4 000 Patient measurements. 
• Quality Control storage of 500 measurements. 
• Quality Control management, QC scheduling and lockout.  

The analyzer is designed to provide optimal workflow for the operator with built-in barcode 
scanner, touch screen and the possibility to enter comments to the results. The storage and 
possibility to transfer patient and QC results, ensures that no results are lost. The results 
are transferred automatically when the analyzer is docked in the docking station. 

By using the widely adopted POCT1-A communication standard, HemoCue Glucose 201 DM 
Analyzers can seamlessly be linked with Laboratory Information Systems (LIS) and Hospital 
Information Systems (HIS), with the help of third-party software, e.g. AQURE™ or 
POCcelerator™ or AegisPOC™. 

The workflow for the Point-Of-Care coordinator is supported by connectivity to the 
HemoCue Glucose 201 DM - DMS software and to third party software. These software 
applications will grant control of all analyzers, cuvette and QC lots used. The analyzer allows 
the software to perform QC scheduling centrally and in addition, the analyzers can be 
locked remotely by using supervisory lockout. The analyzer also has linearity and 
proficiency functions. The daisy-chain function of the docking station makes it possible to 
connect up to five (5) docking stations, only using one AC adapter and one network (LAN) 
connection.  

Training 
HemoCue provides a web-based interactive e-learning application that can be used for 
certification/re-certification of operators. The HemoCue e-learning can be integrated with 
the HemoCue Glucose 201 DM - DMS software and to selected middleware to enable an 
automatic workflow for certification. The workflow is as follows; the operator receives a 
mail with a link to e-learning - the operator takes the tailor made certification course - the 
e-learning updates the operator list in the software - finally the software updates the 
operator list in the analyzer. 
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Traceability of Calibration –  
HemoCue® Glucose 201+ System and HemoCue® Glucose 201 
DM System  
The calibration of the HemoCue Glucose 201+ Analyzer, the HemoCue Glucose 201 DM 
Analyzer and HemoCue 201 Microcuvettes are fully traceable to ID GC-MS. HemoCue 
calibrates reference analyzers and reference lots of microcuvettes several times a year with 
the ID GC-MS. These analyzers and lots are used as reference for all manufactured 
analyzers and microcuvettes at HemoCue. The ID GC-MS system is calibrated with a NIST 
standard. The ID GC-MS method is controlled in an external IFCC control program for 
reference labs. HemoCue also controls the YSI used internally at HemoCue with ID GC-MS 
(Figure 1).  

 

Figure 1 Traceability of Calibration, HemoCue Glucose 201 Systems. 

 
 
Environmental 
HemoCue has an environmental management system that fulfills the requirements of SS-
EN-ISO 14001:2004 with respect to design and development, production and distribution of 
test system for In Vitro Diagnostics. Further information can be seen at www.sp.se 

According to REACH (EG 1907/2006), HemoCue is a “downstream user” of chemicals and a 
manufacturer of articles. HemoCue Microcuvettes is defined as a product where no 
Material Safety Data Sheet needs to be sent to customer. 
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Interferences 
Interference studies have been performed for HemoCue Glucose 201+ (Ref; Interference 
testing in Clinical Chemistry CLSI protocol EP7-A2, Vol.25 No. 27, Paired-difference testing, 
“Worst Case”, section 7.1). Potentially interfering substances were added to samples and 
bias relative to a control of the same samples was evaluated. The potential interfering 
substances were tested at relatively high concentrations to simulate “worst case” and were 
generally tested at 2-3 different glucose levels. If interference was found or known from 
earlier studies, dose-response experiments, (Ref; CLSI EP7-A2 section 7.2) were performed 
(Table 2). 

 
Table 2 Interference testing 

Analyte/substance Highest concentration tested with no interference  
Anti-coagulants   
EDTA 5 x normal level 
Sodium heparin 2.8 x normal level (8000USP/dL) 
Lithium heparin 5 x normal level 
Sodium fluoride/Potassium oxalate 4 x normal level 
Sodium fluoride/Sodium heparin 2.5 x normal level 
Exogenous analyte   
Salicylic Acid 3.62 mmol/L (50 mg/dL ) 
Ibuprofen 1.76 mmol/L (40 mg/dL) 
Tetracycline 20 mg/dL 
Dopamine 13 mg/dL 
Ephedrine 1 mg/dL 
L-Dopa 50 mg/dL 
Methyldopa 2.5 mg/dL 
Tolazamide 25 mg/dL 
Tolbutamide 3.7 mmol/L (100 mg/dL) 
Acetaminophen 1.32 mmol/L (20 mg/dL) 
Ascorbic acid* 0.63 mmol/L (11 mg/dL) 
Caffeine 0.31 mmol/L (6 mg/dL) 
Endogenous analyte  
Creatinine 2655 µmol/L (30 mg/dL) 
Uric acid 1050 µmol/L (20 mg/dL) 
Urea 83 mmol/L (500mg/dL) 
Unconjugated bilirubin 342 µmol/L (20 mg/dL) 
Conjugated bilirubin 475 µmol/L (40 mg/dL) 
pH 6.3-6.8/8.5-9.0  
HbCO 22% 
Hematocrit  20-70% 
Cholesterol 13.8 mmol/L (503 mg/dL) 
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Analyte/substance Highest concentration tested without interference  
Sugar   
Maltose  15 mmol/L (540 mg/dL)  
Lactose 15 mmol/L (540 mg/dL) 
Mannose  15 mmol/L (270 mg/dL)  
Fructose  15 mmol/L (270 mg/dL) 
Galactose 15 mmol/L (270 mg/dL) 
Interfering substances with limitations in operating manual and package Insert 

Glucosamine 

Glucosamine is a natural monosaccharide used to treat 
osteoarthritis. Blood concentration >5 mmol/L (90 mg/dL) 
will interfere with the glucose measurement. See 
limitations in operating manual and package insert. 

Triglycerides* 

High levels of triglyceride (>6.24 mmol/L) can cause 
turbidity in the blood sample and disturb the 
measurement. See limitations in operating manual and 
package insert. 

Intralipid®*  

Intralipid® (fat emulsion for intravenous use) in 
concentration >500 mg/L could interfere with the 
measurement. See limitations in operating manual and 
package insert. 

Methemoglobin* 
The range of normal levels of methemoglobin is 0-1%. 
Levels >5% will interfere with the analysis. See limitations 
in operating manual and package insert. 

*Data from Dose Response studies 

Limitations in operating manual and package insert (extraction) 
The measured blood glucose value at high concentrations of glucosamine (>90 mg/dL, 
>5mmol/L) should be interpreted with caution. 
The measured blood glucose value of lipemic specimens (triglyceride, cholesterol and 
Intralipid) should be interpreted with caution. 
The measured blood glucose value of whole blood samples with >5 % methemoglobin 
concentration should be interpreted with caution.  
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Studies 
The HemoCue® Glucose 201+ System and the HemoCue® 201 DM System are based on the 
same platform and have identical performances. 

1. Precision studies with control and patient material 

Precision study with control material 
The precision for Glucose 201+, repeatability and within laboratory precision, was 
determined according to EP5-A2 Ref; (CLSI Document EP5-A2, Vol. 24, No. 25, Evaluation of 
Precision Performance of Quantitative Measurement Methods, Approved Guideline – 
Second Edition) and ISO15197. Three different levels of Seronorm, a freeze dried plasma 
control solution were analyzed in duplicate twice a day during 20 days on ten different 
analyzers. One lot of microcuvette was used in the study. In total 800 samples/level (Table 
3). 

Table 3 Precision study with control material. 

 Precision Within-laboratory precision 
Control 
level 

N Mean 
mg/dL 
(mmol/L) 

SD 

mg/dL 
(mmol/L) 

CV 
% 

SD 

mg/dL (mmol/L)) 
CV 
% 

1 800 107.8 (6.0) 2.02(0.11) 1.9 2.29 (0.13) 2.1 
2 800 180.5 (10.0) 1.87 (0.10) 1.0 2.44 (0.14) 1.4 
4 800 269.4 (15.0) 2.78 (0.15) 1.0 3.30 (0.18) 1.2 

 

Precision study, with patient sample material 
Precision data is obtained from 40 EDTA venous samples in duplicate. One analyzer and 
four microcuvette lots were used. Standard deviation (SD), for duplicate samples, within 
each group was calculated (Table 4). 

Table 4 Precision study with patient sample material. 

Venous samples 
n=160    

Glucose range 
mg/dL (mmol/L) N SD duplicates, 

mg/dL (mmol/L)  CV %duplicates 

21.5-60 (1.2-3.3) 20 2.8 (0.13) 6.8 
61-149 (3.4-8.3) 104 2.5 (0.14) 2.3 
150-400 (8.3-22.2) 36 3.3 (0.18) 1.3 
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2. Accuracy Studies with Venous Sample 

Comparative study for venous whole blood samples between 
HemoCue® Glucose 201+ System and ID GC-MS 

Patient samples, reference method ID GC-MS 
The study was performed according to CLSI EP9-A2. Each sample was analyzed in duplicate 
using the HemoCue Glucose 201+ System and in one replicate in parallel with the 
comparative reference method ID GC-MS. Human venous whole blood samples from 139 
patients at Linköping University Hospital, Sweden were used (Figure 2, figure 3). 
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Figure 2 Venous whole blood measured at the HemoCue Glucose 201+ System compared to  
ID GC-MS. 
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Figure 3 Difference plot - Individual results, ∆(HemoCue Glucose 201+System - GC MS) 
versus single replicate of GC MS.  
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3. Accuracy Study with Venous Samples 

Comparative study between the HemoCue® Glucose 201+ System and 
YSI 2300 STAT Plus, patient samples 

The study was performed according to CLIA Guidance. A total of 40 human venous whole 
blood samples were collected and analyzed with 4 different Glucose 201 microcuvette 
batches. Some samples were spiked with glucose standards to obtain high levels of glucose. 
The samples were analyzed in duplicate on one HemoCue Glucose 201+Analyzer and in 
parallel the samples were analyzed with a comparative method, YSI 2300 STAT Plus, in 
duplicate, (Fig 4).  
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Figure 4 Consensus grid for Glucose 201+ System versus mean values for YSI 2300 STAT Plus, 
mg/dL, venous samples. The grid is divided into zones signifying the degree of risk 
posed by the incorrect measurement:  
Zone A no effect on clinical action 
Zone B altered clinical action—little or no effect on clinical outcome 
Zone C altered clinical action—likely to affect clinical outcome 
Zone D represents altered clinical action—could have significant medical risk 
Zone E represents altered clinical action—could have dangerous consequences 
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4. Accuracy and Precision Study with Neonatal Samples 

Clinical laboratory evaluation of neonatal samples  
Human capillary blood samples from 114 neonates at Odense University Hospital, Denmark 
and Holbæk Hospital, Denmark, were collected and analyzed. The users in the study were 
employees at these sites, and usually assigned to perform glucose measurements with the 
comparative laboratory method. The glucose levels in most of the samples were natural. 
Some samples were spiked with glucose standards to obtain high levels of glucose. Each 
sample was analyzed in duplicate with the HemoCue Glucose 201+ System, in parallel in 
single replicate with the comparative method ABL 835 FLEX. All values are recalculated and 
presented in plasma values. (Table 5, Fig 5). 

Table 5 Mean value, precision, SD and CV for Glucose 201+ for neonatal samples from non-
neonatal and from neonatal intensive care units. 

Glucose 
mg/dL (mmol/L) 

No of 
samples 

Mean value  
Glucose 201+ 

mg/dL (mmol/L) 

SDduplicates 
mg/dL 

(mmol/L) 

CVduplicate 
% 

Mean value comparative 
method mg/dL (mmol/L) 

0-164 (0-9.1)  114 93.5 (5.2) 3.1 (0.2) 3.3 87.8 (4.9) 

 

 

 

Figure 5 Neonatal samples from non-neonatal and from neonatal intensive care units. 
Scatterplot of Glucose 201+ first replicates versus comp. method first replicate 
(Plasma equivalent values), mg/dL. 
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5. Comparison of the HemoCue® Glucose 201+ System with 
Cobas Modular (Roche) 

The purpose of this study was to evaluate performance for the HemoCue Glucose 201+ 
System compared with results obtained with the Cobas Modular. Venous EDTA blood 
samples were used throughout the study. The study was performed according to CLSI EP9-
A2. 129 venous blood samples from patients at Helsingborg Hospital, Sweden, were 
collected and analyzed in duplicate using both methods. Each blood sample was divided in 
two portions one for analysis with the HemoCue Glucose 201+ System and one for the 
comparative method. The sample for the comparative method was centrifuged in order to 
get plasma for analysis using the comparative method (Table 5, Table 6, Fig 6). 

Table 6 Summary raw data/ mean values/ difference HemoCue Glucose 201+ System  
vs.Cobas Modular 

      Mean values, mg/dL Differences (Glucose 
201+-Modular) Glucose No of % of  Modular Glucose 

201+ mg/dL samples total mg/dL % 
<50 5 4.1 40.4 33.8 -6.5 -16.2 

51-110 42 34.4 80.9 80.7 -0.2 -0.2 
111-150 15 12.3 134.7 132.1 -2.7 -2.0 
151-250 40 32.8 196.7 198.7 2.0 1.0 

>250 20 16.4 320.5 329.1 8.6 2.7 
Total: 122 100 163.1 164.5 1.4 0.9 

 

Table 7 Summary raw data/ SD/ CV HemoCue Glucose 201+ System  
vs. Cobas Modular 

      SDduplicates mg/dL CVduplicates % 
Glucose No of % of  Modular Glucose 

201+ 
Modular Glucose+ 

201+ mg/dL samples total 

<50 5 4.1 1) 1)  1)  1)  
51-110 42 34.4 0.88 2.31 1.1 2.9 

111-150 15 12.3 1.35 2.11 1.0 1.6 
151-250 40 32.8 2.18 2.27 1.1 1.1 

>250 20 16.4 3.43 3.00 1.1 0.9 

Total: 122 100.0 2.01 2.37 1.2 1.4 

Note 1 Too few samples for calculation of SD 
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5. Comparison of the HemoCue® Glucose 201+ System with 
Cobas Modular (Roche), continued 

Modular, mean, mg/dL
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Coefficients:
b0 =-5.08
b1 = 1.040
r2 =0.992   r = 0.996
Sy x=8.55
N =122 samples

 

Figure 6.  Scatter plot for individual results, HemoCue Glucose 201+ System versus mean of 
Cobas Modular, mg/dL. 
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6. Comparison of the HemoCue® Glucose 201+ System with 
Cobas Integra. 

A comparison study has been performed for HemoCue Glucose 201+ System with plasma 
conversion versus a plasma laboratory method, Cobas Integra, run on Konelab at the 
Clinical Laboratory in Jokilaakson Sairaala, Finland. 75 adult venous whole blood samples 
were randomly chosen and measured in duplicate using both methods. One analyzer and 
one lot of microcuvettes for the HemoCue Glucose 201+ System were used in the study (Fig 
7). 

 

Cobas Integra, mean, mg/dL
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Figure 7.  Regression line Glucose 201+ versus Cobas Integra 
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7. Comparison of the HemoCue® Glucose 201+ System with 
Hitachi 917. 

A comparison study has been performed for HemoCue Glucose 201+ with plasma 
conversion versus a plasma laboratory method run on Hitachi 917 at the Clinical Laboratory 
in Jyväskylä, Finland. 45 adult venous whole blood samples were randomly chosen and 
measured in duplicate using both methods. One analyzer and one lot of microcuvettes for 
the HemoCue Glucose 201+ Analyzer were used in the study (Fig 8). 
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Figure 8.  Regression line Glucose 201+ versus Hitachi 917 
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8. Comparison of the HemoCue® Glucose 201+ System vs 
ARCHITECT ci8200 

The study was performed according to CLSI EP9-A2. 120 venous blood samples from 
patients at NÄL Hospital, Trollhättan, Sweden were collected and analyzed in duplicate with 
HemoCue Glucose 201+ System and in single using the ARCHITECT ci8200.(Fig 9, Figure 10) 

Mean of ARCHITECT ci8200, mg/dL
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Coefficients:
b0 =0.13
b1 = 0.980
r2 =0.988   r = 0.994
Sy x=11.4
N =110 samples

 
 

Figure 9.  Scatter plot for individual results, HemoCue Glucose 201+ System versus mean of 
ARCHITECT ci8200, mg/dL 

Mean of Glucose 201 and ARCHITECT ci8200,  mg/dL
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Figure 10.  Difference plot- Individual results, ∆(HemoCue Glucose 201+System - ARCHITECT 
ci8200) versus mean of Glucose 201+ System and ARCHITECT ci8200, mg/dL 
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HemoCue is a global leader in a field of diagnostics known as near patient, or point-of-care, 
testing. In 1982, HemoCue AB, based in Ängelholm, Sweden, introduced the first system 
making accurate hemoglobin testing possible in near-patient settings. Since then, more 
than 400,000 HemoCue systems have been sold worldwide. The company also sells point-
of-care tests for glucose, urine albumin, HbA1c, total and differential white blood cell 
count. HemoCue subsidiaries, affiliates, franchises, and third-party distributors generate 
revenue in more than 130 countries worldwide. Since April 2013 is HemoCue part of the 
Radiometer Group. Additional company information is available at hemocue.com. 
 
 
HemoCue AB │ PO BOX 1204 │ SE-262 26 Ängelholm │ Sweden 
Phone: +46 77 570 02 10 │ Fax: +46 77 570 02 12 │ info@hemocue.se │ hemocue.com 
© 2014 HemoCue AB │ HemoCue - part of the Radiometer Group 
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