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Abstract:

Diabetes Mellitus is a chronic disease associaiddlang-term complications, damage,
dysfunction, and failure of different organs, irdihg the eyes, kidneys, nerves, heart and
blood vessels. Blood glucose monitoring by meagugiucose levels using test strips
home-monitoring or venous blood glucose measuringlaboratory can improve the
monitoring of hyperglycemia in DM also can evaltia¢ patient complaince/alidation of
accuracy and reliability of different glucometessimportant to variation in measurements
may be attributed to different factors, may be c#d by the environment in which
glucometers and strips are stored, user dependetatr$ (operational technique). The aim is
to compare capillary blood glucose measures wittous blood glucose by different devices.
This prospective randomized study was condubtgd/een January 2014 and May 2014
Al-Sadder teaching hospital in Basra, Iraq, to carapthe results of measurment blood
glucose level of two glucose meters (AccuChek® vact{Roche Diagnostics, Basel,
Switzerland)and Optium Xceed® (MediSense UK, Abingdon, UK) withandard venous
glucose measurment using spectrophotometry (heas&)nOne hundred non intensive care
unit patients who had been admitted for a variétynedical and surgical problems had been
included in the study. All the patients had pregigueen diagnosed with diabetes mellitus
and under 60 years of age.The results revealedfisagt differences in glucose levels
measured using optimal xeed glucose meter whenongared with Accu check glucose
meter and those values measured using standerdisemggucose mesurment. We conclude
that The Accu check glucose meter was more acctlratexeed glucose meter, as compared
with ordinary serum glucose measurement by spglcttometer.
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Introduction

Diabetes Mellitus is a metabolic diseases chariaetiby hyperglycemia caused by decrease
in insulin secretion, insulin action, or combinatiof both. Diabetes is associated with long-
term complications, damage, dysfunction, and failoir different organs, including the eyes,
kidneys, nerves, heart and blood vesSel8lood glucose monitoring by measuring glucose
levels using test stripg home-monitoring or venous blood glucose measuin laboratory
can improve glycaemia as a first in DM patients rwing. Recently, many studies
demonstrated that such monitoring was associatéu addcreased morbidity and mortality
related to diabetes especially in type 2 diabetg®pts®. Both type 1 and type 2 diabetes
show a direct relationship between the degree wéagle control and the risk of systemic
complications®. It is therefore recommended that all insulinteeapatients perform Self-
monitoring of blood glucose to prevent and desester hypoglycemia associated with over
treatment or some changes in lifestyle; it is alsed in establishing the need for insulin
therapy in patients with insulin dependent diabebtedlitus or gestational diabet&s Till
now, researches on self-monitoring has been foq@on wlycosylated haemoglobin (as
measured by HbAlc) as the sole outcome measurgririous monitoring®®. Self-
monitoring is often recommended for people newhbgdosed diabetes mellit{ld Glucose
meters and glucose sensors play crucial role imtbéern management of diabetes. Glucose
meters are important for clinicians, manufacturarsy most importantly, for patients who
wish to achieve optimal control of blood glucose improved clinical outcome&).
Management of both hypoglycemic and hyperglycensorders required rapid and precise
monitoring with aim of adjusting glucose to a nearmal range®.The magnitude of the
error is dependent on monitoring system and specifimbination of mismatched coél&s
Such errors are critically important because thayehthe potential to cause errors in the
correction scale insulin dose administered or isedoalculation of anti-diabetic drug used
IUThe objective of the present study was to compheecapillary blood glucose values
obtained by two different glucose meters and toemieine the accuracy of those
measurements relative to serum glucose valuespatients at AL-Sadder Hospital in Basra,
Iraq.

Patients and methods

The present study was a randomized, prospectivan,amicenter study was conducted in Al-
sadder teaching hospital in Basra, Irag. 100 néengive care unit patients who had been
admitted for a variety of medical and surgical pealis had been included in the study. All
the patients had previously been diagnosed with type or two diabetes mellitus and under
60 years of age, all patients were hemodynamicsifble during samples collection.
Unstable glycemic control, lack of legal capacipregnancy, and patients taking other
medications could interfere with results were edelilifrom the study. Venous blood glucose
values were obtained through an enzymatic prodessuses the enzymes hexokinase and
glucose-6-phosphate dehydrogenase. Meanwhile eftgiact with capillary blood, the test
strip of theAccuChek® (Roche Diagnostics, Basel, Switzerlanii@ré out the red blood
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cells and allows plasma to be in contact with #egents. Glucose is oxidized by the enzyme
glucose oxidase in the presence of atmosphericemythus producing hydrogen peroxide
(H202). This compound reacts with a specific dye anddpeces a chromophagra light-
absorbing dye. Subsequently, a light-emitting diedets a specific light on the dye, and the
reflected light is absorbed by a sensor that caaveinto electronic signals. The intensity of
the color generated at the end of the reactiomapgstional to the glucose concentration in
the sample.Based on medical records, data were collected fatinpatients who were
initially diagnosed with diabetes between Januady42and May 2014Glucose meters
included in the present study, AccuChek® activecti®oDiagnostics, Basel, Switzerland)
andOptium Xceed® (MediSense UK, Abingdon, UK) glucaseters. The principle of these
meters based on two essential parts: an enzymediction and a detector. The enzyme
portion of the glucose meter is generally packageal dehydrated state in a disposable strip
or reaction cuvette. “Glucose in the patient's blagample rehydrates and reacts with the
enzymes to produce a product that can be deteStade meters generate hydrogen peroxide
or an inter-mediary that can react with a dye, ltegyin a color change proportional to the
concentration of glucose in solution”. Other meferporate the enzymes into a biosensor
that generates an electron that is detected bynttter. There are three principle enzymatic
reactions utilized by current glucose meters: ghecoxidase, glucose dehydrogenase, and
hexokinase. Each enzyme has characteristic advestagd limitationsThese two meters
were chosen because they are accepted by the temguégencies and was available at all
study sites.

The capillary and serum blood glucose samples weflected simultaneously from the
fingertips ipsilateral to the arm from which theneeis blood was collected, always 2 hours
after the patients’ lunch, and immediately takenthe laboratory in order to prevent
glycolysis.

Statistics

Values were expressed as mean + S.D; the values stegistically evaluated using unpaired
Student's t-test and correlation analysis Valudh ®i< 0.05 were considered significantly
different. Analysis was performed using GraphPadn®rsoftware and Microsoft excel
analysis

Results

A total of 100 patients with type 1 and 2 diabeateslitus were selected and participated in
the present study. Figures 1, 2 and 3 depict digion analysis of blood glucose ranges
measured byenous glucose measure, Optium xeed glucose meteAecu check glucose
meter, respectively. Highest blood glucose randgeseiwvedin values more than 100mg/dl
and lowest ranges observed less than 100 mg/dl.

218



Kerbala journal of pharmaceutical sciences. No.(11) 2016 (133 Li¥auall 2 gladl 30 < dlas

EUpto70
H 71-100

m101-130
H 131-160
H161-190
m191-220
m221-250

B more than 250

Figure(1)Distribution in blood glucose ranges o€ tmeasurements obtained by venous
glucose measure.
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Figure(2)Distribution in blood glucose ranges & theasurements obtained on Optium xeed
glucose meter
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Figure(3)Distribution in blood glucose ranges of the measenas obtained on Accu check
glucose meter

Figure 4 shows that blood glucose values for diahedtients measured by optium xeed

significantly higher than that observed by standaethous glucose measured for same
patients.

Blood glucose reading

E=3 venouse glucose measure
ll optium xeed blood glucose

300+ *

glucose concentration mg/dl|

Figure(4)Blood glucose concentration measured bBpdstrd venous glucose measure and
using Optium xeed glucose measure. * significafiedinces P<0.05)
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Figure 5 compared blood glucose measured by Aceckcland standard venous glucose
measure where no significant difference was obskipeéween two methods.

Blood glucose reading

BE= venouse glucose measure
I Accu check blood glucose

300

200+

100+

glucose concentration mg/d|

Figure(5)Blood glucose concentration measured bBpdstrd venous glucose measure and
using Accu check glucose measure. No significaiferdinces observed.

The values of blood glucose measured using Optiera glucose meter significantly higher
than that measured by Accu check glucose metdragrsin figure 6.

Blood glucose reading

E= Accu check blood glucose
Il optium xeed blood glucose

300 *

glucose concentration mg/dl

Figure(6)Blood glucose concentration measured bguAcheck and Optium xeed glucose
meters. * significant difference®<€0.05)
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In figure 7 correlation analysis between venoux@be and those measured using the two
tested glucose meter were done, significant p@storrelations were observed

Glucometer correlation analysis

& glucometer accu check R=0.9156
m  glucometer optium xeed R=0.8729
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Figure(7) Correlation analysis between venous gledevel versus blood glucose measured
using accu check and optium xeed glucose metegmifiBant positive correlation was
observed.

Discussion

The present study was conducted to test accuratyediability of different glucometers in
Basra, Iraq. The results reveals significant déferes in glucose levels measured using
optimal xeed glucose meter when we compared witbuAcheck glucose meter and those
values measured using ordinary serum glucose merasut by
spectrophotometer(hexokinase). Such variation irasmeements may be attributed to
different factors, may be affected by the environtme which glucometers and strips are
stored, user dependent factors (operational teabift§. Hand washing with warm water
and dry hands thoroughly is important, In additimiume of blood with drawn is critical
factor @, many drugs taken by a patient may interfere withicgbe meter reading and
patients taking such drugs could gave false restffts Furthermore sampling methods,
devices used for measurement, or both contributeth® observed inaccuracy of
instrument8® . Kinchiku et al demonstrated that ambient terapge can significantly
affect blood glucose monitoring and this shouldcbesider as important factor determining
glucose measure add to that Meters should be pedteturing transport against heat and
humidity of summer or cold of wintét®. In general many meters have blocking patient
results or displaying an error code when the anlmenditions of temperature and humidity
are outside manufacturer ranges by having intéemaperature checks that prevent use of the
meter outside of acceptable tolerance by Ccalimati glucometers are essential, this can be
performed manually by the user or automaticallytiwy blood glucose monitoring system,
such calibrations error by the u8ér. Many studies were done to evaluate the accuvécy
different glucometers in different countries. Hoe@ekers et al conclude that glucose results
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from three testing devices were inaccurate in lagnsive care unit and non-intensive care
unit patients.

In other study done by Freckman et al, show thgtu¢ometers out of 34 devices are in
accurate and they recommend regular and standdréizauation of glucometers and test
strips should be performed in order to ensure aattoerto quality and accuracy standards and
to reduce the risk of false therapeutic decisi®fisOn the other hand it has been shown that
measurement of glucose level using different gluetems was to be the most accurate and
reliable in comparison with glucose oxidase refeeemmethod were measurement are
comparablé®. General speaking, environmental conditions shoudd aware by both
clinicians and patients because they may affecothest strip performance.
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