Self Monitoring of Blood Glucose (SMBG)




Pioneer in Diabetes Management
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American Consensus on Accuracy of SMBG

-ADA consensus panel:

Wyl Was 7Ys 5 b & SMBG 74+ G

American Diabetes Association. Self-Monitoring of Blood Glucose. Diabetes Care. 1990;13(Supplement 1):41-6.
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(Erbach, Freckmann et al. 2016)
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(Ferretti and Martin 2008)
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(Hortensius, Slingerland et al. 2011)
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AST (Alternate Site Testing)

Alternate Site Testing Areas
« Upper arm

« Thigh

- Calf

+ Fleshy parts of the hand
« Fingertips, too!
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Risk Delay of AST
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(Diabetes Care Vol.24 No.7 July 2001 Karsten Jungheim et al.)
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Miscoding Happens Regularly

16% of educated patients miscode their blood glucose meters

Approximately 16%

16% 16% [l 16% [ er

Miscode Meters”

1. Raine CH. Self-monitored blood glucose: A common pitfall. Endo Pract. 2003;9:137-9.
2. Kristensen G, Nerhus K, Thue G, Sandberg S. Standardized evaluation of instruments for self-monitoring of blood
glucose by patients and a technologist. Clin Chem. 2004;50:1068-1071.



Miscoding Causes Inaccurate Results

3. Baum JM, Monhaut NM, Parker DR, Price CP. Improving the quality of

up to

43%

inaccuracies’

MEDIAN % DIFFERENCES

Midian margin of error with some miscoded meters

Trial1 Trial 2
COMPETITOR A

Trial 1 Trial 2
COMPETITOR B

self-monitoring blood glucose measurement: A study in reducing

calibration errors. Diabetes Technology and Therapeutics. 2006;8:237-

247.

some miscoded meters can
cause median inaccurate
results up to 43%.But the
margin of error can be even
higher.Clinical decisions
based on these data may
result in adverse events




Miscoding Causes Insulin Dose Errors

The calculated probability of some miscoded meters
causing insulin dose errors of 2 units was as high as 50%’

Insulin dose
errors may occur’

No coding meters 35.4%

Using Low dose algorithm

4. Raine CH, Edelman SV, Mudaliar S, et al. Significant insulin dose errors may occur if blood
glucose results are obtained from
miscoded meter. Journal of Diabetes Science and Technology. 2007;1(2):205-10.



Effect of miscoding on accuracy
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(Ginsberg 2009)

Correctly coded and miscoded meters
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William A Alto et al, Assuring the Accuracy of Home Glucose Monitoring, Diabetes Technology & Therapeutics8(3)2001



Coding the meter

e =

- In the case of insufficient blood, you may get incorrect
result.
See the figure at right for the required blood volume and
perform the test properly.

} - The confirmation window must be filleq by blood.

{ \ - LOonect a arop o1 DIo0a Dy using a lancing gevice. 1oucn ana noia e
drop of blood to the side edge of the test strip, where it meets the

narrow channel (the reaction ghamber)
Important: Make sure yo od in the direction of the arrow.

{ - The test strip will automa blood into the reaction chamber
&K Y N */ and the test meter starts
Important: Hold the blood| le reaction chamber of the test
strip until bloo pletely filled the confirmation

window. If the on window does not fill completely
before the me to count down, do not add more
blood to the s [ the test strip and repeat the test.
) | - In the case of insufficient blood, you may get incorrect
resuit

See the figure at right for the required blood volume and
perform the test properly

- The confirmation window must be filleq by blood

- If any yellow color of the confirmation window is still
visible after the blood application or the window looks
spotted irregularly, you should discard the test strip and

— ‘ repeat the test

-



7) Hold the hub in one hand and pull on the plunger in the other hand. The device will be cocked.
Release the plunger, it will automatically move back to its original position near the hub.

1 2 3 a4 S 6 W7
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Sample Size Example

| Please take a minimum of 1.0ul to do the test on
1.04 1.5ul 2.04! 3.0ul 4.0ul | glucose monitoring system. Blood sample size
N @ @ % @® | above 3.0ul might contaminate the meter.

| J

6) Touch and hold the drop to the edge of sample entry until you hear a " beep " (if volume is turned on)
and the View Window is totally filled with blood, If the View Window is not totally filled with blood or

the test does not start, please discard the tgs’/\q and repeat the test with a new test strip. “
45 o == ey '
Y 4] 5 | |8 2 N—
¢ ] Z— | AL \ (7 t\\\;’,
P N x ;
|“‘:';\ g - i > | ’W,
[ ¥ 2 ./ 7 4 \ /l

4) While the blood drop symbol is flashing, you are ready to apply the blood sample within 2 minutes
5) PI ace the ta"c ng device against the pad of your fingertip and press the release button.

_— e e ———

Sample Size Example

: Y —y | Please take a minimum of 1,0ul to do the test on
1.0l 1.5ul 2.0u1 3.011 40ul | glucose monitoring system. Blood sample size
a o ® @ @ above 3.0ul might contaminate the meter

6) Touch and hold the drop to the edge of sample entry until you hear a * beep " (if volume is turned on)
and the View Window is totally filled with blood. If the View Window is not totally filled with blood or

{ the test does not start, please discard the test strip and repeat the test with a new test strip. J
7) You will see the countdown mode on the screen. After 5 seconds, the test result appears.

‘8) Remove the test strip from the meter. Please follow the local regulation and discard the used strip




Blood VVolume Control
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Note:
Detection: When applied sample volu haller than required (‘insufficient volume')
and system behaves like one of] bwing, we consider that sample shortage

is detected successfully.
Meter displays ‘E-7".

Note:
Detection: When applied sample volume is smaller than required (‘insufficient volume’)

and system behaves like one of the following, we consider that sample shortage

Meter displays ‘Lo'".
(Excluding the case wher| bncentration is lower than 10 mg/dL)

»  Meter does not start me:
Erroneous detection: When applied sam ume is sufficient and system behaves like
one of the following, we consider thit sample shortage is detected erroneously.
+ Meter displays 'E-7".
+  Meter displays 'Lo".

is detected successfully.

21.

H ‘ '

Meter displays ‘E-7".
— (minus) number of measurement successfully obtained normal result)

Failure to detect rate: number of erroneous detection/(number of measurement using

insufficient volume — (minus) number of measurement successfully obtained normal resuit)

Sample refilling (re-application)
When first applied sample volume is insufficient, sample may be added to obtain sufficient
volume. (‘sample refilling’)
With this system sample refilling causes underestimation. So Test Strip package insert has
cautionary statement that the system does not accept sample refilling.
Data 9 gives details.
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William A Alto et al, Assuring the Accuracy of Home Glucose Monitoring, Diabetes Technology & Therapeutics 8(3) 2001
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*Glucose Oxidase
*Glucose dehydrogenase

*PQQ
*FAD
NAD
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http://www.fda.gov/medicaldevices/safety/alertsandnotices/publichealthnotification/ucm176992.htm



FDA Recommendations

1. Avoid using GDH-PQQ glucose test strips in
healthcare facilities.

2. 1T your facility currently uses GDH-PQQ glucose
test strips, NEVER use them on patients.
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Biochemistry - Blood

Checked By: Pahlavan

Test Dacult Reference Intervals(Sex & Age adjusted)
Glucose (Fasting) «cussmsssisssisenns 194 mg/dL 74-100

Hb.A1C (Immunoiogic metnod) 5.8 %Hb 4.5-6.1

Craatining ....essmsmssess e 0.9 mMgfdl 0.50-1.00

Hematology CBC WBCs - Whole Blood

Checked By: Dr. Majid Safa

Test Result Reference Intervals(Sex & Age adjusted)
WBC .oovevrrmnssmmnnmssnsssnnssssnnnenns 727 103/pL 4-10
Neutrophils # ......coursmeeserersnnnnnes 5.3 103/l 1.5-8
LymphOCYtESH ....oeveercrmereresrnnnens 1.6 103/pL 0.8-4.8
MONOCYEE # vuvevevsnnsrsssneseansrsnnnens 0.6 103/pL 0.2-1
ST NED crrormrnrrre e necrooe 0.2 103/pL 0.01-0.8
S B creerrroerrrerrrmrerererrerees 0.0 103/pL 0-0.1
Neutrophil ....civesesssssnmessrenneeses: 08,6 % 38-80
LymphoCyte ..uueveeesunerssrcrmnsrssnns 21.1 % 18-50
Ol Y L o eaa e e v e e e e re 8.0 % 2-10
So Al ) b oo e A Y 0-5
) crrerrrorrorrrerorreermeeee 0.1 % 0-1

Hematology CBC - RBCs - Whole Blood

Test Result

Reference Intervals(Sex & Age adjusted)

5.84 Million/pL
15.3 g/dL

4.3-5.9
13.5-17.5
40-52
80-100
27-33
32-36
11.5-14.5
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(Gomes, Juurlink et al. 2010)
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