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ABSTRACT 
Lithium-heparin is currently used for anticoagulation to reduce serum preparation time. We were 

investigated the optimal time point for preparing plasma from blood, which was stored at room or refrigerated 
temperature, and compared glucose concentrations of plasma samples obtained from lithium heparin or NaF-Oxalate 
treated blood. The results showed that initial plasma glucose levels (0 hour) of lithium heparin-treated blood and 
NaF-treated blood were not significantly different (p>0.05). Plasma glucose concentrations determined of lithium 
heparinized blood were significantly decreased after a storage time of 2 hours at room temperature and after 6 hours 
under the storing conditions in a refrigerator (p<0.05). In conclusion, plasma samples should be prepared from 
lithium-heparinized blood before 2 hours after storing at room temperature or before 6 hours after storing in a 
refrigerator. 

 

บทคัดยอ 
ปจจุบันลิเทียมเฮปารินถูกเลือกใชเปนสารกันเลือดแข็งเพ่ือลดระยะเวลาการเตรียมซีรั่ม คณะผูวิจัยได

ทําการศึกษาเพ่ือหาเวลาที่เหมาะสมสําหรับการเตรียมพลาสมาจากเลือดที่เก็บ ณ อุณหภูมิหองและอุณหภูมิตูเย็น  และ
เปรียบเทียบความเขมขนของกลูโคสที่เก็บโดยใชสารกันเลือดแข็งชนิดลิเทียมเฮปารินกับโซเดียมฟลูออไรดผสมกับ
ออกซาเลท ผลการศึกษาพบวาระดับความเขมขนของกลูโคส ที่เก็บในสารกันเลือดแข็งชนิดลิเทียมเฮปารินและโซเดียม
ฟลูออไรดผสมกับออกซาเลทท่ีเวลา 0 ช่ัวโมง  ไมมีความแตกตางกันอยางมีนัยสําคัญทางสถิติ (p > 0.05) และระดับ
ความเขมขนของกลูโคสที่เก็บในสารกันเลือดแข็งชนิดลิเทียมเฮปารินลดลงอยางมีนัยสําคัญทางสถิติ (p < 0.05)  ที่เวลา 
2 ช่ัวโมง ณ อุณหภูมิหอง  และที่เวลา 6 ช่ัวโมง  ณ อุณหภูมิตูเย็น  สรุปไดวาพลาสมาที่เตรียมจากลิเทียมเฮปารินที่
เหมาะสมควรเก็บและทําการทดสอบภายใน 2 ช่ัวโมง ณ อุณหภูมิหอง  และทําการทดสอบภายใน 6 ช่ัวโมง เมื่อเก็บไวในตูเย็น 
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Introduction 

Lithium heparin (LH) is often used for 
blood collection in clinical chemistry testing 
because plasma can be immediately separated from 
blood cells (Greiner Bio-One 2002; Smith et al., 
1987). However, the lithium heparin alone does not 
inhibit glycolysis of blood cells to maintain plasma 
glucose level (Le Roux et al., 2004). Several 
laboratories used lithium heparin plasma for all 
routine biochemical testing including plasma 
glucose especially in case of emergency or in 
pararel with sodium fluoride (NaF) plasma. 
Previous study showed that heparin can preserve 
glucose level and could be used in other tests 
(Landt, 2000). Moreover, heparin usage trends to 
increase spending in laboratory in Thailand and 
mobile public medical check-up services.  
However, time of plasma separation and storage 
conditions may effected to accuracy of glucose 
measurements and reach into a mis-interpretation in 
a diagnosis of the diabetes mellitus.                                  
.  

This study was to determine the optimal 
time points to prepare plasma at room and 
refrigerated temperatures from lithium-heparin-
treated blood samples for plasma glucose 
determination.  
 

Materials and Methods 
Subjects  

A total of 40 participants (20 diabetic 
patients and 20 healthy volunteers) were recruited 
from the Tapho Primary Care Unit and Clinical 
Chemistry Research Unit, Department of Medical 
Technology, Faculty of Allied Health Sciences, 

Naresuan University. The health demographic data was 
based on their medical history and a physical 
examination. All subjects gave written informed 
consent, and the study protocol was approved by the 
Ethics Committee of the Naresuan University. The 
recovery (%) and precisions of the Cobas c 111 were 
performed using two levels of control materials 
purchased from Roche Diagnostic.  The recovery was 
tested by mixing 2 control materials at ratio 1:1 and the 
mixing was sampled for glucose measurements (n=20) 
by the Cobas Integra 600 (Roche Diagnostic, Germany) 
as the reference analyzer. The recovery was calculated 
in %. Ten milliliters of fasting blood samples were 
obtained from 20 healthy volunteers and 20 diabetic 
patients. One milliliter was aliquot into LH and NaF 
commercial tubes (Greiner Bio-One, Austria).  The 
tubes were incubated at room temperature or kept in a 
refrigerator for 0, 1, 2, 4, 6 hours. The plasma samples 
were separated at the end of each setting times. Zero 
hour means the immediately separated of plasma 
samples after blood drawn by centrifuge 5 minutes. 
Each obtained plasma sample was measured for glucose 
concentrations by the Cobas c 111 Analyzer. Plasma 
glucose concentration was duplicately measured at each 
time point by the Cobas c 111 Analyzer (Roche 
Diagnostic, Switzerland) and measurement of plasma 
glucose was relied on the Hexokinase G6P-Dehydatase 
principle (Marks and Lloyd, 1963). Decreasing in 
glucose concentrations at each time point were 
compared to initial time (0 hour) and calculated in 
percentages. The room temperature was ranged from 26 
to 28 ๐C under the air condition control at the Clinical 
Chemistry Laboratory Research Unit, Department of 
Medical Technology, Faculty of Allied Health 
Sciences, Naresuan University, Phitsanulok, Thailand. 
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The temperature of a refrigerator was ranged from 2 
to 8 ๐C.   
Statistical analysis 

Statistic analysis was performed using the 
SPSS computer program version 11.0 (SPSS, 
Chicago, IL). Means of plasma glucose 
concentrations were calculated. The descriptive 
statistics such as means, standard deviations, and 
percentages were used to present obtained results. 
Means of glucose at various times of room 
temperature or kept in a refrigerator were compared 
using the ANOVA. All analyzes were undertaken 
using  < 0.05 (two-tailed) as the significant 
statistic. 
 

Results 
The recovery (%) and precisions of the 

Cobas c111 were performed using 2 levels of 
control materials. The recovery was closed to 100% 
(Table 1). The imprecision results were <1.1% for 
within run and between day run (Table 2). The 
ranges, means, and standard deviations of initial 
plasma glucose levels (0 h) obtained from LH and 
NaF treated blood were in Table 3. The 
comparisons of glucose means between LH and 
NaF in healthy and diabetic mellitus subjects were 
not significantly different (p>0.05) at 0 hours. 
Plasma glucose concentrations obtained from LH 
blood was significantly decreased after 2 hours 
storing at room temperature and at least 6 hours 
under the storing conditions in a refrigerator 
(p<0.05).        
 

 

 

 
 

 
 

Discussion  
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Lithium heparinized plasma samples are 

useful for clinical chemistry testing because of the 
plasma samples can be simultaneously separated 
after blood collection and LH has less affects on the 
biochemical results when compare to other 
anticoagulation (Landt, 2000). This study found that 
means of initial plasma glucose levels (0 h) 
obtained from LH and NaF treated blood in healthy 
and diabetic mellitus subjects were not significantly 
different at 0 hours. Therefore LH could be used 
instead of NaF plasma when immediately separated 
plasma from blood cells. However, the use of 
lithium heparin alone does not inhibit glycolysis to 
maintain glucose level. The plasma separation from 
LH blood for glucose measurement should be 
finished within 2 hours at room temperature (26-28 
๐C). If longer than 2 hours, the antiglycolytic agents 
such NaF plus anticoagulant should be used for 
blood additives. The NaF can preserve glucose 
levels more than 8 hours (Christopher and O’Neill, 
2000). 

The decreasing of glucose concentrations 
at the refrigerator temperature was less than those at 
room temperature. The temperature at 2 to 8 ๐C can 
decrease plasma glucose uptake by glycolysis 
pathway of blood cells (Burtis and Ashwod, 2006). 
The current study present that plasma samples 
could be incubated with blood cells for 6 hours if 
kept the blood samples in the refrigerator and did 
not affect to significantly low of glucose 
concentrations. The decreasing percentages of 
glucose concentrations were higher after 2 hours 
and almost 50% decreased from initial 
concentration when incubated with blood cells for 6 
hours at 26-28 ๐C. The glycolysis can be stimulated 
if temperature is higher than 28 ๐C as found in 

atmosphere of Thailand. Therefore, the collection of 
blood samples out site hospitals should be avoided for 
falsely low of glucose concentrations. 
 

Conclusions 
Plasma samples should be separated from LH 

blood before 2 hours after storing at room temperature 
or before 6 hours after storing in a refrigerator to avoid 
significantly decrease of glucose concentrations. 
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