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Comparison between Medion Vacuon Tube and BD Vacutainer Tube for Clinical
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Background: Most of the blood-test samples are collected and carried in vacuum tubes. We have compared a newly developed vacuum tube,
“acuon’ (Medion, Korea) and ‘BD Vacutainer® (BD, USA) in three common clinical assays, i.e., hematological, chemical, and immunological tests.
Methods: A sum of 60 healthy volunteers were recruited in our study and their peripheral blood samples were collected in the tubes of the two
brands. EDTA-tube samples were evaluated using 25 hematological tests. Serum separating tube samples were analyzed for 24 chemical parame-
ters and the 3 thyroid hormones. The results were statistically analyzed using the paired t-test and Bland-Altman plot. In addition, the assay out-
comes at t=0 hr were compared with those at t=24 + 2 hr for each of the tubes.

Results: The assay results of 22 hematological parameters, 24 chemical parameters, and 3 thyroid hormones had a statistically significant corre-
lation between the 2 brands of vacuum tubes (t=0 hr). Two hematological parameters (mean corpuscular hemoglobin concentration [MCHC] and
cell hemoglobin concentration mean [ CHCM]) showed higher mean values, while a hematological parameter (lobularity index [LI]) showed lower
mean values in Vacuon than BD Vacutainer (t=0 hr). The results after 24 hr showed similarity between the 2 brands, with some inconsistent re-
sults in BD Vacutainer (Mean platelet volume [MPV], plateletcrit [Pct], eosinophil, calcium, and triiodothyronine) and Vacuon (MPV, hemoglobin

distribution width [HDW ], CHCM, Pct, eosinophil, and calcium).

Conclusions: BD Vacutainer and Vacuon tube showed good statistical concordance rate with some exceptions in the hematological parameters

(MCHC, CHCM, and LI).
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A8 W} v A 2 719 polyethylene terephthalate
(PEDE, ul7f(cap)+= butyl rubber® 0]F0j#] 310 EDTA tube
9] A7 2= K, EDTA, K5 EDTAE, gel tube?] 73-2-0f+= n-butyl-
acrylate ethylhexyl acrylate copolymer®] A& AF-&-5}3iT
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1) 2| AHF L 2

A= 7 MedionAt B BDARS] g2 @3H9] Blul= EDTA
tube (K3 EDTA)®} Serum separating tube (SST)E ThAFO. 2 5}
o} 2 oAbl diske] AE Alol| 7t F79] AHE S (Becton
Dickinson)E AF-8-5to] JFsek AHE 5 24171 oft¢=0hn) A
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EDTA A& 32] 4| 2= white blood cell (WBC, X 10%/uL),
red blood cell (RBC, X 10°/uL), hemoglobin (Hb, g/dL), hemato-
crit (Het, %), mean corpuscular volume (MCV, fL), mean corpus-
cular hemoglobin (MCH, pg), mean corpuscular hemoglobin con-
centration (MCHC, g/dL), red cell distribution width (RDW, %),
hemoglobin distribution width (HDW, %), cell hemoglobin con-
centration mean (CHCM, g/dL), cellular hemoglobin (CH, pg), cell
hemoglobin distribution width (CHDW, %), platelet (PLT, X 10°/uL),
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mean platelet volume (MPV, fL), platelet distribution width (PDW,
fL), plateletcrit (Pct, %), neutrophil (Neutro, %), lymphocyte (Lym-
pho, %), monocytes (Mono, %), eosinophil (Eos, %), basophils (Baso,
%), large unstained cells (LUC, %), nucleated red blood cells (nRBC/
100 WBO), lobularity index (LI), mean peroxidase activity index
(MPXD) 5 25% 93 ADVIA 2120; (SIEMENS, Berlin, Germany)
2 BAelgick ST AgAse] ARl] sl skt A
% C-reactive protein (CRP, mg/dL), aspartate aminotransferase
(AST, U/L), alanine aminotransferase (ALT, U/L), alkaline phos-
phatase (ALP, U/L), gamma-glutamyltransferase (GGT, U/L), total
bilirubin (T-Bil, mg/dL), direct bilirubin (D-Bil, mg/dL), calcium
(Ca, mg/dL), magnesium (Mg, mg/dL), phosphorus (P, mg/dL), fer-
rous iron (Fe, pg/dL), unsaturated iron binding capacity (UIBC,
ng/dL), total protein (TP, g/dL), albumin (Alb, g/dL), glucose (Glu,
mg/dL), uric acid (UA, mg/dL), lactate dehydrogenase (LDH, U/L),
creatine kinase (CK, U/L), blood urea nitrogen (BUN, mg/dL), cre-
atinine (Cre, mg/mL), total cholesterol (T. Chol, mg/dL), triglycer-
ide (TG, mg/dL), high density lipoprotein (HDL, mg/dL), low den-
sity lipoprotein (LDL, mg/dL) 5-2] % 24714] &= Cobas 8000
(Roche, Basel, Switzerland) AJ}s}t Zpn] @ Z-QAJ0FO &2 ZEARA]
715 3AF 5 triiodothyronine (T3, ng/mL), free thyroxine (FT4,
ng/dL), thyroid stimulating hormone (TSH, plU/mL) 5 37}4] &+
-2 ADVIA Centaur XPT (SIEMENS, Berlin, Germany) %] &
Aok ol g stel Akshick

3) E7EN

BD Vacutainer?} Vacuon?] 232183 7+ A&
(t=0 hp 9] HAPAT}E] 2}o]= Paired rtest= H]
whalolzIA, ksteliAlel AP s 2] 7k
AIZF o]Uj(r=0 h)@} 194G =24+ 2 hool| E-A5}o] 1 2jo] S H]
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Egojulj7] R (Version 23.0. SPSS Inc., Chicago, IL, USA)%} Micro-
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tainer?} VacuonS o8-

3 23k 1ol BAROE fI3F o]

7} QIR HFAP>0.05), 3714] @5MCHC, CHCM, LDOYIA = A
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AACZ frolgh Zfo| 5 HAATH(P<0.05) (Table 2).

57HA] A &

2. SST tube

BD Vacutainer?} Vacuon®] SST Z1-g2| & -2 o]-85}o] A|st
QSIS AL 2455(CRP, AST, ALT, ALP, GGT, T—Bil, D-Bil, Ca, Mg,
P, Fe, UIBC, TP, Alb, Glu, UA, LDH, CK, BUN, Cre, T. Chol, TG,
HDL, LDL)¥} /A7 15 A 38(T3, FT4, TSHO|| thgt F X5
Aol A F 242k ol ST AAE vl Table 30]
A3l ATE 2752] FHAFA] BD Vacutainero]] H|3}| Vacuon=- ©]
B3 ST Lol SARLE fFofRt Zpol7t QIS (P>0.05),
T A 7 AAE T SAR SR FOSHA| 7 oFY] A
AE BHTH0.833 <r=<0999, P<0.001) [4] (Table 3).
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Table 1. Comparison of the complete blood count test results between those of BD Vacutainer and Vacuon tubes

BD Vacutainer Vacuon Mean bias Difference % p* o Allowable difference

(mean £ SD) (mean £ SD) (95% Cl) range’
WBC, x10°/uL 6.22+1.49 6.3+ 1.54 -0.08 (-0.63-0.47) -1.28 0.774 0.988 + 15%
RBC, x 108/l 4.64 £ 0.61 4.66 +0.42 -0.02 (-0.21-0.17) -0.41 0.842 0.746 + 6%
Hb, g/dL 1453+ 1.30 1445+ 1.29 0.08 (-0.39-0.55) -0.54 0.742 0.988 + 7%
Het, % 4217 +£3.53 41311358 0.87 (-0.42-2.15) -2.05 0.185 0.966 + 6%
MCV, fL 89.98 + 3.56 88.72 +£3.52 1.26 (-0.03-2.54) -1.39 0.055 0.874 +2.3%
MCH, pg 311151 31.07 £ 1.68 -0.07 (-0.65-0.51) -0.22 0.815 0928 +2.7%
MCHC, g/dL 34.44+082 35+ 11 -0.56 (-091--0.21) -1.63 0.002 0.570 +2.2%
RDW, % 12.86 = 0.67 12.86 = 0.65 0.01(-0.23-0.25) -0.05 0.956 0.988 + 4.6%
HDW, % 02.43+0.19 246+0.19 -0.02 (-0.09-0.04) -1.02 0.472 0.990 NA
CHCM, g/dL 34.08 +£0.84 34.79+083 -0.72 (-1.02--0.41) -2.1 0.000 0978 NA
CH, pg 3053+ 1.49 30.74 £ 1.50 -0.21(-0.75-0.33) -0.68 0.448 0.999 NA
CHDW, % 35+022 3.55+0.16 -0.04 (-0.11-0.03) -1.17 0.245 0.784 NA
PLT, x10°/pL 242.77 £ 44.03 24292 +44.83 -0.15(-16.21-15.91) -0.06 0.985 0970 + 25%
MPV, fL 7.24 £0.66 7.151£0.73 0.09 (-0.17-0.34) 1.2 0.498 0943 +5.8%
PDW, fL 55.71 £ 6.53 55.73 £6.61 -0.02 (-2.4-2.36) -0.04 0.987 0.810 NA
Pet, % 0.17£0.03 0.17£0.03 0.00 (-0.01-0.01) -1.05 0.717 0929 NA
Neutro, % 57.03+793 57.07 £7.85 -0.04 (-2.89-2.81) -0.07 0978 0.987 Target = 3SD
Lympho, % 33.1+6.7 3297+6.77 0.13 (-2.3-2.57) 0.4 0914 0.985 Target = 3SD
Mono, % 494091 5111099 -0.21 (-0.55-0.13) -4.29 0.230 0.833 Target = 3SD
Eos, % 248 +1.89 232+ 154 -0.16 (-0.47-0.78) -6.33 0.620 0.679 Target £ 3SD
Baso, % 0.47 £0.25 043022 -0.05 (-0.04-0.13) -9.51 0.298 0.744 Target + 3SD
LUC, % 202 £0.57 19+049 -0.12 (-0.07-0.31) -5.78 0.230 0.781 NA
nRBC/100 WBC 0 0 0 0 0 0
LI 232+0.11 227 +£0.14 0.05 (0-0.09) -2.03 0.040 0.244 NA
MPXI -213+274 -1.93+281 -0.19 (-1.19-0.81) -9.02 0.706 0.832 NA

*P-values were determined by using the paired t-test; 'r data were determined by Pearson's correlation with a P-value of <0.001; *Allowable difference range extrapolated
from Clinical Laboratory Improvement Act/College of American Pathologists (CLIA/CAP) participant surveys.

Abbreviations: WBC, White blood cell count; RBC, Red blood cell count; Hb, hemoglobin; Het, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglo-
bin; MCHC, mean corpuscular hemoglobin concentration; RDW, red cell distribution width; HDW, hemoglobin distribution width; CHCM, cell hemoglobin concentration mean;
CH, cellular hemoglobin; CHDW, cell hemoglobin distribution width; PLT, platelet; MPV, mean platelet volume; PDW, platelet distribution width; Pct, platelet-crit; Neutro, neu-
trophil; Lympho, lymphocyte; Mono, monocyte; Eos, eosinophil; Baso, basophil; LUC, large unstained cell; nRBC, nucleated red blood cell; LI, lobularity index; MPXI, mean per-

oxidase activity index; SD, standard deviation; Cl, confidence interval.
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Table 2. Daily variations of complete blood count results between day 0 and day 1 obtained from BD Vacutainer and Vacuon tubes

BD Vacutainer Vacuon
Mean bias (95% Cl) Difference % P* Mean bias (95% Cl) Difference % P*

WBC, x10°/uL 0.02 (-0.51-0.55) 0.25 0953 0.04 (-0.51-0.59) 0.66 0.881
RBC, x10°/uL -0.06 (-0.25-0.13) -1.31 0.526 0.01 (-0.14-0.16) 0.18 0910
Hb, g/dL -0.02 (-0.5-0.45) -0.16 0923 0.02 (-0.46-0.50) 0.15 0.929
Hct, % -0.14 (-1.44-1.17) -0.32 0.836 -0.1(-1.39-1.20) -0.23 0.883
MCV, fL -0.06 (-1.34-1.21) -0.07 0.920 -0.35(-1.62-091) -0.40 0.582
MCH, pg 0.03 (-0.49-0.56) 0N 0.895 0.01 (-0.57-0.59) 0.03 0973
MCHC, g/dL 0.05(-0.23-0.34) 0.15 0.719 0.14 (-0.21-0.49) 0.4 0.437
RDW, % 0.05 (-0.18-0.29) 0.41 0.657 0.08 (-0.16-0.31) 0.61 0.508
HDW, % 0.05 (-0.01-0.12) 2.19 0.120 0.07 (0.01-0.14) 295 0.034
CHCM, g/dL 0.18 (-0.12-0.48) 0.53 0.231 0.36 (0.06-0.65) 1.02 0.018
CH, pg 0.15 (-0.39-0.68) 0.48 0.589 0.2 (-0.35-0.74) 0.64 0.474
CHDW, % 0(-0.07-0.07) -0.M 0914 0.03 (-0.03-0.09) 0.73 0.392
PLT, x10°/pL -11.08 (-27.52-5.35) -457 0.184 -892 (-25.44-7.61) -367 0.287
MPV, fL -0.75 (-1.02--0.49) -10.38 0.000 -0.88 (-1.17--0.59) -12.3 0.000
PDW, fL 0.67 (-1.76-3.09) 1.20 0.587 -0.16 (-2.52-2.19) -0.29 0.891
Pet, % -0.03 (-0.04--0.01) -14.91 0.000 -0.03 (-0.04--0.02) -16.52 0.000
Neutro, % -0.45(-3.31-2.4) -0.79 0.755 -0.28 (-3.16-2.6) -0.49 0.847
Lympho, % 094 (-1.48-3.37) 2.85 0.443 0.64 (-1.83-3.1) -1.94 0.609
Mono, % 0.21(-0.15-0.58) 4.36 0.249 0.24 (-0.14-0.62) -4.67 0214
Eos, % -0.77 (-1.44--0.1) -31.04 0.025 -0.81 (-1.45--0.17) -34.94 0.014
Baso, % 0.03 (-0.06-0.12) 6.69 0.474 -0.07 (-0.16-0.02) -16.34 0.124
LUC, % 0.02 (-0.19-0.22) 0.83 0.871 0.1 (-0.1-0.29) 517 0.319
nRBC/100 WBC 0 0 0.000 0 0 0

LI 0.75 (0.69-0.81) 323 0.000 0.7 (0.64-0.76) 30.89 0.000
MPXI 0.89 (-0.22-1.99) -41.65 0.114 0.17 (-0.98-1.31) -8.53 0.775

*P-values were determined by using the paired t-test.

Abbreviations: WBC, White blood cell count; RBC, Red blood cell count; Hb, hemoglobin; Het, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglo-
bin; MCHC, mean corpuscular hemoglobin concentration; RDW, red cell distribution width; HDW, hemoglobin distribution width; CHCM, cell hemoglobin concentration mean;
CH, cellular hemoglobin; CHDW, cell hemoglobin distribution width; PLT, platelet; MPV, mean platelet volume; PDW, platelet distribution width; Pct, platelet-crit; Neutro, neu-
trophil; Lympho, lymphocyte; Mono, monocyte; Eos, eosinophil; Baso, basophil; LUC, large unstained cell; nRBC, nucleated red blood cell; LI, lobularity index; MPXI, mean per-

oxidase activity index; Cl, confidence interval.
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Table 3. Comparison of routine chemistry and thyroid function test results between those of BD Vacutainer and Vacuon tubes

BD Vacutainer

Vacuon

Mean bias

Allowable difference

(mean + SD) (mean + SD) (959% Cl) Diisreee i & r range’
CRP, mg/dL 0.10+£0.18 0.10£0.19 0 (-0.07-0.07) 0.17 0.996 0.999 =+ 30%
AST, U/L 18.56 + 6.48 18.66 * 6.48 -0.1(-2.4-2.21) -0.52 0.934 0.982 =+ 20%
ALT, U/L 1894 £ 12.25 18.89 +12.36 0.05 (-4.33-4.42) 0.26 0.983 0.998 =+ 20%
ALP, U/L 57.61+ 15.81 57.63 £ 1593 -0.02 (-5.66-5.63) -0.03 0.995 0.992 =+ 30%
GGT, U/L 27.63 £32.48 27.5+ 3281 0.13 (-11.48-11.74) 0.47 0.982 0.999 + 100
T. Bil, mg/dL 0.65+0.41 0.65+0.41 0(-0.14-0.15) 037 0974 0.998 =+ 20%
D. Bil, mg/dL 025£0.12 028 £0.14 -0.03 (-0.07-0.02) -103 0.262 0.991 =+ 30%
Ca, mg/dL 941031 939+03 0.01(-0.1-0.12) 0.07 0.907 0.878 +1.00
Mg, mg/dL 21014 201+0.15 -0.01 (-0.07-0.04) -0.73 0.578 0913 =+ 25%
P, mg/dL 3.49+0.63 3.49+0.63 0(-0.22-0.22) 0.00 0.999 0.997 =+ 12%
Fe, pgfdL 107.16 + 44.16 106.84 £ 44.17 0.32 (-15.38-16.03) 0.30 0.968 0.999 =+ 20%
UIBC, pg/dL 223.52 £ 61.65 22465+ 61.95 -1.13 (-23.1-20.84) -0.51 0919 0.995 =+ 25%
TP, g/dL 689+ 1.24 6.89 £ 1.25 0.01 (-0.43-0.45) 0.12 0971 0.878 + 10%
Alb, g/dL 4761024 4771024 -0.01 (-0.1-0.08) -0.2 0.823 0.947 + 10%
Glu, mg/dL 101.19+ 16.85 10132+ 16.8 -0.13 (-6.11-5.85) -0.13 0.966 0.991 + 10%
UA, mg/dL 564+ 147 563+ 151 001 (-0.52-0.54) 0.11 0981 0997 +17%
LDH, U/L 175.61 £ 24.14 1719+ 2392 3.71(-4.83-12.25) 2.11 0.392 0.833 Target +3SD
CK, U/L 116.23 £ 69.81 17.16 £70.27 -0.94 (-25.84-23.97) -0.8 0941 0.999 =+ 30%
BUN, mg/dL 12.77 £ 3.56 12.87 £ 3.59 -0.1(-1.37-1.17) -0.8 0.874 0.993 =+ 9%0
Cre, mg/mL 0.82+0.16 0.83£0.16 -0.01 (-0.07-0.04) -1.6 0.646 0.980 + 15%
T. Chol, mg/dL 187.48 £ 37.68 188.06 = 38.17 -0.58 (-14.06-12.9) -0.31 0.932 0.995 + 10%
TG, mg/dL 141.44 £ 9555 140.87 £ 94.97 0.56 (-33.3-34.43) 0.4 0974 0.999 =+ 25%
HDL, mg/dL 5731+ 16.14 5769 £ 16.32 -0.39 (-6.16-5.38) -0.68 0.895 0.991 =+ 30%
LDL, mg/dL 116.6 = 33.4 117.18 +£33.87 -0.58 (-12.54-11.38) -0.5 0.924 0.999 =+ 30%
T3, ng/mL 092+0.12 09301 0.00 (-0.05-0.04) -0.35 0.860 0.938 Target +3SD
FT4, ng/dL 1.28+0.16 126 £0.16 0.01 (-0.04-0.08) 1.14 0.532 0.928 Target +3SD
TSH, plUfmL 192+1.15 194+1.14 002 (-041-037) 094 0921 0998 Target + 35D

*P-values were determined by using the paired t-test; 'r data were determined by Pearson's correlation with a P-value of <0.001; *Allowable difference in the range extrap-
olated from Clinical Laboratory Improvement Act/College of American Pathologists (CLIA/CAP) participant surveys.
Abbreviations: CRP, C-reactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyltransferase; T-Bil,
total bilirubin; D-Bil, direct bilirubin; Ca, calcium; Mg, magnesium; P, phosphorus; Fe, ferrous iron; UIBC, unsaturated iron binding capacity; TP, total protein; Alb, aloumin; Glu,
glucose; UA, uric acid; LDH, lactate dehydrogenase; CK, creatine kinase; BUN, blood urea nitrogen; Cre, creatinine; T. Chol, total cholesterol; TG, triglyceride; HDL, high density
lipoprotein; LDL, low density lipoprotein; T3, triiodothyronine; FT4, free thyroxine; TSH, thyroid stimulating hormone; SD, standard deviation; Cl, confidence interval.
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Table 4. Daily variations of routine chemistry and thyroid functioning test results between day 0 and day 1 obtained from BD Vacutainer and Vac-
uon tubes

BD Vacutainer Vacuon
Mean bias (95% Cl) Difference % P* Mean bias (95% Cl) Difference % P*
CRP, mg/dL 0 (-0.07-0.07) -0.17 0.996 0 (-0.07-0.07) -1.34 0.969
AST, U/L 18.47 (-2.81-1.84) -2.61 0.682 -06(-291-1.72) -3.2 0.611
ALT, U/L 18.84 (-3.96-4.74) 2.04 0.861 0.21(-4.19-4.61) 1.1 0925
ALP, U/L 57.52 (-6.13-5.13) -0.87 0.861 -0.44 (-6.04-5.17) -0.76 0.878
GGT, U/L 27.53 (-11.52-11.58) 0.12 0.996 0.03 (-11.58-11.64) 0.12 0.996
T. Bil, mg/dL 0.56 (-0.13-0.15) 1.78 0.872 0.01 (-0.13-0.16) 1.74 0.879
D. Bil, mg/dL 0.16 (-0.03-0.05) 4.8 0.571 0.02 (-0.03-0.06) 6.21 0474
Ca, mg/dL 9.3 (-0.27--0.03) -1.58 0.015 -0.19 (-0.31--0.07) -2.06 0.002
Mg, mg/dL 1.9 (-0.07-0.04) -0.84 0.525 -0.03 (-0.08-0.03) -1.26 0.360
P, mg/dL 3.4(-0.21-0.23) 0.27 0932 0(-0.22-0.22) 0.05 0.987
Fe, pg/dL 107.06 (-16.77-14.65) -0.99 0.894 -1.77 (-17.57-14.02) -1.66 0.824
UIBC, pg/dL 223.42 (-30.34-13.37) -3.8 0.444 -8.13 (-30.12-13.86) -3.62 0.466
TP, g/dL 6.8 (-0.41-0.49) 0.61 0.853 0.01 (-0.44-0.46) 0.09 0977
Alb, g/dL 4.67 (-0.08-0.09) 0.14 0.878 0.01 (-0.08-0.1) 0.2 0.827
Glu, mg/dL 101.1 (-4.18-7.73) 175 0.556 142 (-4.52-7.36) 14 0.637
UA, mg/dL 5.54 (-0.47-0.58) 0.94 0.842 0.06 (-0.48-0.6) 1.12 0.818
LDH, U/L 175.52 (-12.86-4.19) -2.47 0316 -4.84 (-13.36-3.69) -2.81 0.263
CK, U/L 116.13 (-25.02-24.66) -0.15 0.989 0.44 (-24.39-25.26) 037 0972
BUN, mg/dL 12.67 (-1.77-0.79) -3.84 0.449 -0.43 (-1.72-0.85) -3.37 0.505
Cre, mg/mL 0.72 (-0.08-0.04) -2.36 0.501 -0.01 (-0.07-0.05) -13 0.708
T. Chol, mg/dL 187.39 (-16.13-10.55) -149 0.68 -139(-14.7-11.92) -0.74 0837
TG, mg/dL 141.34 (-38.5-31.82) -2.36 0.851 -1.66 (-35.34-32.02) -1.18 0.922
HDL, mg/dL 57.21(-4.52-6.72) 191 0.700 0.55 (-5.18-6.28) 095 0.850
LDL, mg/dL 1165 (-11.07-12.75) 072 0.889 121 (-10.75-13.17) 1.03 0.842
T3, ng/mL -0.06 (-0.09-0.00) -6.36 0.045 -0.05 (-0.08-0.00) -5.66 0.064
FT4, ng/dL -0.02 (-0.06-0.06) -1.2 0915 0.01 (-0.05-0.05) 0.76 0.704
TSH, plU [mL 0.03 (-0.35-0.42) 1.67 0.863 0.03 (-0.35-0.42) 1.57 0.869

*P-values were determined by using the paired t-test.

Abbreviations: CRP, C-reactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyltransferase; T-Bil,
total bilirubin; D-BIil, direct bilirubin; Ca, calcium; Mg, magnesium; P, phosphorus; Fe, ferrous iron; UIBC, unsaturated iron binding capacity; TP, total protein; Alb, albumin; Glu,
glucose; UA, uric acid; LDH, lactate dehydrogenase; CK, creatine kinase; BUN, blood urea nitrogen; Cre, creatinine; T. Chol, total cholesterol; TG, triglyceride; HDL, high density
lipoprotein; LDL, low density lipoprotein; T3, triiodothyronine; FT4, free thyroxine; TSH, thyroid stimulating hormone; Cl, confidence interval.
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Fig. 1. Bland-Altman plot of the difference of results between BD Vacutainer and Vacuon (A) mean corpuscular hemoglobin concentration (MCHC),
(B) cell hemoglobin concentration mean (CHCM), (C) lobularity index (LI).
Abbreviations: ULOA, upper limit of agreement; LLOA, lower limit of agreement.

82 www.labmedonline.org https://doi.org/10.3343/lm0.2019.9.2.77



AR @|: Comparison Between Medion and BD Tube

MO

O OF
Qa0 5

N e g =

HHZ: 2ol Ao A] o] Folx]= &
o] g2l 4] o] Fo|x|aL Qlrt. & A= AEA 7 Vacuon (Me-
dion, Korea)¥} BD Vacutainer (BD, USA)S o]-85}o] TN 3}s}
TE)ar WY HARS BaL 24 sk
2 5 3372 HAke} 27789 ofabzm S E 6078 ] et A1
1?%"1]’\1 7 BARe) Zs A d ol HAIE AFstich EDTA A&
22559 N EOFHALE 3= 4] 0]-8-5|%13L, Serum separat-
ing tube% 24%0] spsIAReL 35| VA 715 AARS sk T
o] &L}tk Axl= paired r-test@} Bland-Altman plotg ©]-8-5}¢]
BBkl 27kE0 2, 7 AR SIS A 915 A
o el 204171 39| A0S vl wstc
g = ARo] oiet 255 dalRopaAL, 2652 SaiAL 3
Z0] A 7)1 HALE paired ttest2 BASH A3} 2 YA %
HSATk BD Vacutainer A|&0]| H]3}] Vacuon A dtolA 2
O] FHFEOFHAHMCHC, CHCM)® Bto] A SA=| AL 15
A FOFHAHLD S| Fato] W7 SA= U T HA 2} 244
H HAE vt Ao A= 7 AlFoll A vlssgt AxE
+14|, BD Vacutainer®j| Al+= MPV, Pct, eosinophil, calcium, triio-
dothyronine®]| A, Vacuon A2 &3}o] A+ MPV, HDW, CHCM,
Pct, eosinophil, calciumof| 4] A4 0 & 2}o]E Bt
A2 BD Vacutainer®} Vacuon2 AFE3F A= & 7}x|2] ol
HAHMCHC, CHCM, LD 2ol & Hylom L] HAME S
2231 o Wt}

N1 OO0

ek

Hl

° Ol~N m[m ofN

9 ()

H]

OfaH2tA|

|53
o
o
WL

T
ot

AA5L 1 Qo ptsto] ojmg olaEiA =
Yek

https://doi.org/10.3343/lm0.2019.9.2.77

REFERENCES

1. Narayanan S. The preanalytic phase. An important component of lab-
oratory medicine. Am J Clin Pathol 2000;113:429-52.

2. Lippi G, Guidi GC, Mattiuzzi C, Plebani M. Preanalytical variability: the
dark side of the moon in laboratory testing. Clin Chem Lab Med 2000;
44:358-05.

3. Oh SH and Ki CS. Comparison of two new plastic tubes (Sekisui INSE-
PACK and Green Cross Green Vac-Tube) with BD Vacutainer tubes for
49 analytes. Korean ] Lab Med 2007;27:69-75.

4. Landis JR and Koch GG. The measurement of observer agreement for
categorical data. Biometrics 1977;33:159-74.

5. Kim JY, Nam DH, Kim SH, Yang JH, Yoon SY, Lim CS, et al. Evaluation
of Green Vac-Tube in clinical laboratory tests. ] Lab Med Qual Assur
2008;30:307-14.

6. Medicare, Medicaid and CLIA programs; regulations implementing the
Clinical Laboratory Improvement Amendments of 1988 (CLIA)-HCFA.
Final rule with comment period. Fed Regist 1992;57:7002-186.

7. Hill VL, Simpson VZ, Higgins JM, Hu Z, Stevens RA, Metcalf JA, et al.
Evaluation of the performance of the Sysmex XT-2000i hematology
analyzer with whole bloods stored at room temperature. Lab Med 2009;
40:709-18.

8. Pinter E, Laszlo K, Schuszler I, Konderak J. The stability of quantitative
blood count parameters using the ADVIA 2120i hematology analyzer.
Pract Lab Med 2015;4:16-21.

9. Won EJ, Shin MG, Jang MJ, Cho D, Kee §J, Kim SH, et al. Comparison
between V-tubes and BD Vacutainer tubes for use in laboratory tests.
Lab Med Online 2013;3:145-54.

10. Ismail Y, Ismail AA, Ismail AA. Erroneous laboratory results: what cli-

nicians need to know. Clin Med (Lond) 2007:7:357-61.

www.labmedonline.org 83



