FreeStyle LiteTM Blood Glucose
Monitoring System Accuracy.
Abstract: Using the Freestyle LiteTM System that measures glucose in a 0.3µl capillary
blood. The Freestyle Lite measurements were compared to YSI measurements.
Comparing Freestyle Lite and YSI measurements in capillary blood assessed the
accuracy of Freestyle Lite. The regression statistics were both lots gave a slope of 1.00
and correlation coefficient (R-value) of 0.99. Consensus Error Grid analysis revealed
100% of all data fell in zones A. Assessment by ISO 15197 criteria revealed that 99% of
all glucose readings for both Lots were within 20% (±0.83mmol/L or ±15mg/dL) of the
laboratory reference. Freestyle Lite is a very accurate system, demonstrating good clinical
performance.

Introduction
ADC launched Freestyle Lite TM blood glucose monitoring system that uses Freestyle Lite
test strips. These use the same exclusive patented coulometric technology unique to
Freestyle range of products. There is the added feature of automatic calibration, which
allows patients to test more quickly and easily whilst still providing accurate and fast
results of the exceptional standard associated with Freestyle Technology.

Study Designs
The clinical study was conducted at Royal South Hants Hospital, Southampton, UK
Diabetes Clinic to evaluate accuracy performance with capillary whole blood. 51 subjects
with diabetes attending the outpatient clinic were tested during July 2007 and August
2007. Two lots of Freestyle Lite test strips were used in the course of the study.
A trained technician obtained duplicate Freestyle Lite glucose readings on two different
strip lots from one fingerstick. With each subject, immediately after applying blood to the
systems, additional blood was collected from finger into a heparin tube for testing in
duplicate on the YSI analyzer. The glucose reference result was calculated by multiplying
the value by 1.12 to obtain a plasma equivalent reference result. All measurements were
performed within 15 minutes of the first meter test.

Results and Discussion
Data was analyzed using Standard Regression, Consensus Error grid1 methods and
results were also assessed against ISO 15197 2003 requirements. Error grid analysis is a
means of interpreting laboratory comparisons as they relate to therapeutic decisions. The
readings of a glucose monitor are compared to the laboratory method on a scattergram
and the graph is divided into zones that represent the error, as it would relate to therapy.
Table 1 below defines the different zones in the grid.
Zone

Classification

A

C

Clinically Accurate (no effect on clinical action)
Clinically acceptable (altered clinical action-little or no effect on clinical
outcome)
Altered clinical action- likely to effect clinical outcome

D

Altered clinical action- could have significant medical risk

E

Altered clinical action- could have dangerous consequences
Table 1: Definition of zones in Consensus Error grid

B

Figure 1 overleaf shows correlation between Freestyle Lite capillary data and YSI glucose
measurements. The agreement between Freestyle Lite capillary data and the lab
reference is excellent for both lots of Freestyle Lite, i.e. with a slope of 1.00 and R value of
0.99 for both lots A and B. 100% of all readings for both lots A and B fell in zone A in the
Consensus Error grid (Figure 1).
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Figure (1) Freestyle Lite Capillary Finger tip test data: July2007-August 2007
% (And Number) in Consensus Zone
Freestyle
Lite Lots

A

B

C

D

E

Lot A

100 (102)

0 (0)

0 (0)

0 (0)

0 (0)

Lot B

100 (102)

0 (0)

0 (0)

0 (0)

0 (0)

Total
204

Accuracy to ISO 15197 20032
ISO 15197 2003 provides a benchmark for comparing the performance of glucose
monitoring systems and allows assessment of performance in the hands of the end user.
This criterion states that ‘ The minimum acceptable accuracy for results produced by a
blood glucose monitoring system is 95% of the individual glucose results falling within
15mg/dl of the manufacturer’s measurement procedure at glucose concentrations <4.2mM
(75mg/dl) and within 20% at glucose concentrations 4.2mM (75mg/dl)’.
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Accuracy was evaluated according to ISO 15197 criteria by calculating the % of meter
results falling within ±5%, ±10%, ±15%, and ±20% of reference value for glucose
concentrations 75mg/dL (4.2mmol/L) or higher and within ±5, ±10, ±15mg/dL (±0.28,
±0.56, ±0.83mmol/L) of the reference value for glucose concentrations below 75mg/dL
(4.2mmol/L). Figure 2 below displays the results i.e. 99% of all readings for both lots A
and B were within 20% or ±0.83mmol/L of the reference

Figure (2) System Accuracy results (all levels) for Freestyle Lite fingertip test data
Lot
A
B
Total

Within
±0.28mmol/L
/ 5%
(±5mg/dL)
41%
54%
48%

Within
±0.56mmol/L
/ 10%
(±10mg/dL)
81%
87%
84%

Within
0.83mmol/L /
15%
(±15mg/dL)
98%
95%
97%

Within
±0.83mmol/L /
20%
(±15mg/dL)
99%
99%
99%

Conclusion
The Freestyle Lite blood glucose monitoring system is a very accurate system as shown
by the comparison of the readings against the blood lab reference.
The two different lots tested in this study gave almost identical performance, thus proving
that accuracy is the standard associated with Freestyle technology.
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