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Evaluation of Vacutainer Distribution Conditions

Chang-Eun Park

Department of Biomedical Laboratory Science, Namseoul University, Cheonan 31020, Korea

A s et

SIS 2| HEHol [HE Tt

Pre-analytical variables account for most laboratory errors and many factors affect the results from
a patient. Type of tubes facilitated rapid separation and prevented hemolysis upon prolonged
storage. However, there were some limitations associated with vacutainer conditions. To
circumvent the problems, the comparability of complete blood cell count values was examined
using various vacutainers. The results of the analysis showed a large coefficient variation of 0.24,
0.21 in the value of white blood cells and platelets, and significant correlation was observed
between white blood cells, platelets, and the value of red blood cells (p<0.01). In each of the three
tubes, compared to the value of platelets, white blood cells, the greatest coefficient variation was

0.27,0.21. In correlation of the three companies, significant difference was observed in values of
white blood cells, platelets, and platelet distribution width (p<0.01), however G and B, the value of
platelets, and platelet distribution width were significantly lower (p<0.05). In conclusion, analysis
of vacutainers showed that they were suitable for stability of these analytes under vacutainer

conditions.
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Table 1. Information of K:EDTA tubes and analysis items

Lot Number

Manufacture (expiration date)

Analytes

S Co. 31040287 (15/11)  WBC, RBC, Hb, HCT, MCV,
31040291 (15/11)  MCH, MCHC, RDW, PLT,
31040597 (16/1)  PDW

B Co. 4155545 (15/10)

4191554 (15/11)
4191579 (15/12)

G Co. D1306004 (14/12)
D131200V (15/6)
D1410011 (16/4)

Abbreviation: WBC, white blood cell; RBC, red blood cell; Hb,
hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume;
MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular
hemoglobin concentration; RDW, red cell distribution width; PLT,
platelet; PDW, platelet distribution width.
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Table 2. Precision measured by CV of G tubes for expiration date
(as followed by 2014, 2015, 2016 year)

v
mean

Years Mean SD  Variance CV

WBC (10%/ul) 2014 631  1.45 2.10 0.23

2015 637 157 2.48 0.25

2016 659  1.54 236 023 0.24
RBC (10°/ul) 2014  4.52  0.48 0.23 0.11

2015 457 047 0.22 0.10

2016 460  0.41 0.17 0.09 0.10
HB (g/dL) 2014 1280 1.20 1.43 0.09

2015 12,66  1.71 292 0.13
2016 12,77 1.47 217 012 0.1
HCT (%) 2014 38.83  4.68 2190 0.12

2015  39.23  5.07 25.68 0.13

2016  39.50  4.34 18.86 0.11 0.12
PLT (10*/ul) 2014 260.50 51.47 2649.15 0.20

2015 265.78 158.88 3466.33 0.22

2016 276.88 61.68 380391 0.22 0.21
MCV (fL) 2014 8595 473 22.40 0.06

2015 86.16  5.62 31.57 0.07

2016  85.66  5.68 3230 0.07 0.06
MCH (pg) 2014 2790 198 3.93 0.07

2015 2795 224 5.03 0.08

2016  29.34  8.02 64.33 0.27 0.14
MCHC (g/dL) 2014 31.64  4.63 21.48 0.15

2015 3243 093 0.86 0.03

2016  34.22  9.22 84.99 0.27 0.15
RDW (%) 2014 1228  0.69 0.47 0.06

2015 1227 0.80 0.65 0.07

2016 12.21 0.77 0.59 0.06 0.06
PDW (fL) 2014 1042 1.61 2.61 0.15

2015 10.71 0.61 0.37 0.06

2016 10.60  0.60 0.35 0.06 0.09

Abbreviation: See Table 1.




Table 3. Precision measured by CV of individual G, B, S

manufacture tubes as followed

Manufacture Mean SD  Variance CV v

mean
WBC (10%/u) G 637 157 2.48 0.25
B 651 1.82 3.32 0.28

S 6.44 1.88 352 029 0.27
RBC (10°/ul) G 457  0.47 0.22 0.10
B 473 0.44 0.19 0.09

S 463 045 0.21 0.10 0.10
HB (g/dL) G 1266 1.71 292 0.13
B 13.00 1.51 2.27 0.12

S 1262  1.62 263 0.13 0.13
HCT (%) G 39.23  5.07 25.68 0.13
B 40.68 415 17.18 0.10

S 4051 4.71 2222 012 0.12
PLT (10%/uL) G 26578 5888 346633 0.22
B 281.59 5865 3439.24 0.21

S 279.69 59.91 3589.50 0.21 0.21
MCV (fL) G 86.16  5.62 31.57 0.07
B 86.63  5.56 30.87 0.06

S 87.22 563 31.65 0.06 0.06
MCH (pg) G 2795 224 5.03 0.08
B 27.82 223 498 0.08

S 2735  2.40 5.75 0.09 0.08
MCHC (g/dL) G 32.43 093 0.86 0.03
B 32.06 0.95 091 0.03

S 3132 1.54 237 0.05 0.04
RDW (%) G 12,27 0.80 0.65 0.07
B 12.29  0.71 0.50 0.06

S 1230 0.80 0.64 0.07 0.06
PDW (fL) G 1071 0.61 0.37 0.06
B 10.57  0.62 0.38 0.06

S 11.01  1.03 1.05 0.09 0.07

Abbreviation: See Table 1.
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AARIEE2] AT ZAPA = 523 Afol & WP A] ekt
(data not shown).
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718t A3}, WBC, PLT7H0.27, 0.21% 71 2 Hol A%
c}. 3k MCHC, MCV, RDW7F0.04, 0.06, 0.062.2 7174
OJAIE K It} 53] 3AFAIE 5 SAFS] AlEo] thE BHALA]
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Table 4. Correlation of G-tubes for expiration date (as followed by 2014, 2015, 2016 year)

WBC PLT RBC PDW
2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016
WBC 2014 1
2015 745 1
.000
2016 173 366 1
225 008
PLT 2014  501*  313* 146 1
000 025 305
2015 313 336* 163 638~ 1
025 016 254 000
2016 164 242 315* 130 464 1
252 087 025 364 001
RBC 2014 117 -039 -099  .401* 103 -173 1
413 786 490 004 473 225
2015 -157 087 -016 046 106 -230  .563* 1
270 543 910 751 459 104 .000
2016 -102 030  .139 006 -.049 132 180  .449% 1
477 836 329 965 734 357 206  .001
POW 2014 -031 -144 -108 -071 -046 -009  .095 -127 -118 1
829 313 452 618 747 950 506 374 409
2015 .029 -005  .009 -275 -378%* -297* 198 147 109 013 1
839 971 952 051 006 035 164 305 446 927
2016 .025 -102 057 -056 -279* -381* 213 141 110 -233  377% 1
859 477 692 696 047 006 133 325 441 100  .006

Abbreviation: See Table 1, *p<0.01, *p<0.05, r(p).
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Table 5. Correlation of G-, B-, S-tubes as followed

WBC PLT PDW
G B S G B S G B S
WBC G 1
B L54%* 1
.001
S .808** 381** 1
.000 .006
PLT G .336* 172 151 1
016 229 291
B 169 .303* .255 277* 1
235 .031 .071 049
S 273 311* .206 .795** 450%* 1
.053 026 148 .000 .001
PDW G -.005 -.256 -.066 -.378** -.294* -.569** 1
971 .070 647 .006 .036 .000
B 101 .081 023 -.161 -.319* =124 .299* 1
481 573 872 258 023 .385 .033
S -.096 -.264 -.151 -.350* —.445%* -.460** .739** 401%* 1
501 061 289 012 .001 .001 .000 .004
Abbreviation: See Table 1, *p<0.01, *p<0.05, r(p).
il = EoflA 772] ‘Not allowable” #74-& wh-2 A& 42912 (6] &
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2 Aol A=A AuE Hrt 28435 Bt 984 B EAg71o] A A Bl A= RST (rapid separate tube)2}
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reticulocyte 5 4550l A 6712] ‘Not allowable’ g §HFI1,

BAFE] 73-$- MCHC, PDW, basophil, reticulocyte, HbAlc 5 5%
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SST (serum separate tube)}& B|wF7} 3k o] o] Ha1[14]o]A]
AIEAAY HAY Mol Alsx(within-subject coefficients of
variation, CVw)&} 7§47 WHolAl4=(between-subject coeffi-
cients of variation, CVg)& ZAFSH= 71d& 7|Hte 2[15]. ZF A

A dlo]o] A0 AE-S- 9]t - Hmean difference (%))
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