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Evaluation of Two Safety Syringes for Arterial Blood Gas Analysis
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Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: Arterial blood gas (ABG) analysis is a crucial test providing vital information for patients who are critically ill. Accurate results are
essential; however, pre-implementation evaluation of ABG syringes is uncommon. We evaluated the performance of the Greenmedi heparin syringe
(GRS; SANG-A FRONTEC, Korea) and the Portex arterial blood sampling kit (POS; Smiths Medical, USA), which are widely used in clinical laborato-

ries.

Methods: Samples from Asan Medical Center were assessed for clotting rate and hemolysis rate. Gas permeability, sample volume impact, pre-
cision, and concordance were evaluated using quality control materials. Gas permeability was assessed by measuring pO,, pCO, and pH after stor-
ing the materials for different time periods. The influence of sample volume was tested at various quantities. Precision was evaluated through re-
peated tests, and concordance between the two syringes’ results was analyzed.

Results: GRS had a clotting rate of 1.07% (51/4,769), exceeding the acceptable range, whereas POS had no clotted samples (0/387). Hemolysis
rates were 14.9% (14/94) for GRS and 10.0% (8/80) for POS, both higher than the acceptable rate. Both syringes had a storage time of less than
10 minutes and required a minimum sample volume above 0.6 mL. Precision was noteworthy, but there was a relatively weak concordance be-

tween pO; values obtained with the two syringes.

Conclusions: Both syringes demonstrated notable precision but had high hemolysis rates. Results showed low concordance and were influenced
by storage time and sample volume. Caution should be exercised when using these syringes, and it is recommended to assess their quality before

implementation in each laboratory.
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Fig. 1. Study flow diagram for arterial blood gas analysis of GRS and POS samples. (A) Clotting rate and (B) hemolysis rate.
Abbreviations: GRS, Greenmedi heparin syringe; POS, Portex arterial blood sampling kit; ABGA, arterial blood gas analysis; ICU, intensive care unit;

pHb, plasma hemoglobin.
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Table 1. The assigned mean and range of Liquicheck™ blood gas plus
EGL control levels 1, 2 and, 3 for IL GEM Premier

Level 1 Level 2 Level 3
Parameter
Mean  Range Mean  Range Mean  Range
p0; (mmHg) 72 60-84 108 97-119 146 133-159
pCO; (mmHg) 73 64-82 43 36-50 20 14-26
pH 712 7.08-7.16 742 7.38-7.46 767  7.63-7.71

Abbreviations: EGL, electrolytes, glucose, and lactate; pO., partial pressure of oxy-
gen; pCO,, partial pressure of carbon dioxide.
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Fig. 2. Passing-Bablok regression and Bland-Altman analysis of 120 QC materials. The pO,, pCO>, and pH results obtained using the Portex arterial
blood sampling kit (POS) compared with those obtained using the Greenmedi heparin syringe (GRS) were plotted with the passing-Bablok regres-
sion and identity lines (left). The equations of the regression lines are shown (left) and the Bland-Altman plots are displayed on the right side.
Abbreviations: p0Os, partial pressure of oxygen; pCO., partial pressure of carbon dioxide.
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Table 4. Mean, SD, and t(P) of pO2, pCO,, and pH according to the he-
molysis of the two syringes (GRS and POS)

Parameter Mean SD t(A
GRS
pOz
Hemolysis (N=14) 170 51.0 -0.279 (0.781)
Non-hemolysis (N=80) 1213 53.3
pCO,
Hemolysis (N=14) 37.1 175 0261 (0.861)
Non-hemolysis (N=80) 36.2 95
pH
Hemolysis (N=14) 7.430 0.0589 1.333(0.199)
Non-hemolysis (N =80) 7.408 0.0544
POS
pOz
Hemolysis (N=8) 1359 57.4 0.352 (0.735)
Non-hemolysis (N=72) 128.6 36.2
pCO;
Hemolysis (N=8) 438 234 0.173 (0.865)
Non-hemolysis (N=72) 42.1 423
pH
Hemolysis (N=8) 7.422 0.103 0312 (0.763)
Non-hemolysis (N=72) 7.410 0.0747

Abbreviations: GRS, Greenmedi heparin syringe; POS, Portex arterial blood sam-
pling kit; pO, partial pressure of oxygen; pCO,, partial pressure of carbon dioxide;
SD, standard deviation.
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