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O ABSTRACTO

Introduction: Complete blood count is routine hematological test used to assess natural
and pathological alterations and monitoring therapy, therefore we report the effects of
storage temperature and duration on complete blood count results.

Methods: We measured complete blood count in 202 blood samples within hour after
blood collection (baseline) and after (4, 24, 48,72) hours of storage at room temperature
and at 4°c. The test was performed on Medonic M20 Basic analyzer. The reliability of the
results was evaluated by the analytical coefficient of variation (CVa%) within the
maximum allowable obtained by the typical error (TE) and ANOVA analysis was used to
compare the difference of means of the results in relution to the baseline sample (1 hours).
The percentage changes between the results after different storage times and degrees and
the results at the initial time were calculated, the mean percentage changes of greater than
8.3% were considered clinically relevant.

Results: RBC, HGB, HCT, MCV, MCH, MCHC, RDW-CV and WBC parameters showed
stability up to 72 hours at room temperature and at 4°C. The platelets count showed
stability up to 72 hours at room temperature and up to 48 hours at 4°C, while MPV was
stable up to 4 hours at room temperature and up to 48 hours at 4°C.

Conclusion: The results demonstrate the importance of clinical analyst’s knowledge about
the behavior of CBC parameters over time under different storage conditions, for the
suitable interpretation of results.

Key Word: analytical variation, complete blood count, hematological equipment, storage
temperature, storage time.
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CVa (%) Maximum Room temperature
allowed
Storage time
Parameters s?al‘i:e:;— Medonic 4h 24h 48 h 72h
the- art TE (CV%) | TE(CV%) | TE (CV%) | TE (CV%)
RBC(Million/pl) 1.1 2.2 0.07(1.5)" | 0.07(1.5)" | 0.07(1.6)" 0.09(2.0)"
Hemoglobin(g/dL) 1 1.8 0.15(1.19)" | 0.16(1.24)" | 0.16(1.26)" | 0.19(1.44)"
Hematocrit(%) 1.4 - 0.7(1.7)° 0.7(1.9)° 0.9(2.3)° 1.02.6)"
MCV(fL) 0.8 1.8 0.5(0.6) 0.8(1)" 1.1(1.3)° 1.3(1.4)°
MCH(pg) 1.5 - 0.3(1.2) 0.4(1.3) 0.4(1.3) 0.4(1.3)
MCHC(g/dL) 0.9 - 0.5(1.3)° 0.5(1.6)° 0.7(2.0)° 0.7(2.0)°
RDW(%) 2.0 - 0.2(1.4) 0.2(1.9) 0.3(2.3)° 0.3(2.6)°
WBC(10° cell/ pl) 2.5 4.2 0.18(2.4) 0.20(2.7) 0.22(3)° 0.20(2.7)
Plateletes(10°cell/ ul) 3.0 5.8 10.8(4.0)" | 12.9(4.9)° 13.1(5.0)° 13.8(5.4)°
MPV(fL) 2.5 4 0.2(2.6)° 0.3(3.0)° 0.33.1)° 0.33.2)°
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Cva (ﬁl)olx\v/l:glmum Refrigerator (4°C)
Storage time
Parameters s?al‘i:e:;— Medonic 4h 24h 48 h 72h
. TE (CV%) | TE (CV%) | TE(CV%) | TE (CV%)
RBC(Million/pl) 1.1 2.2 0.06(1.3)" | 0.08(1.7" | 0.1(2.2)° 0.09(1.9)*
Hemoglobin(g/dL) 1 1.8 0.14(1.08)" | 0.17(1.33)" | 0.23(1.79)* | 0.23(1.79)"
Hematocrit(%) 1.4 - 0.5(1.4) 0.7(1.9)° 0.9(2.3)" 0.8(2.1)°
MCV(fL) 0.8 1.8 0.5(0.6) 0.7(0.8) 0.7(0.8) 0.8(1.0)*
MCH(pg) 1.5 - 0.4(1.3) 0.4(1.4) 0.4(1.3) 0.3(1.2)
MCHC(g/dL) 0.9 - 0.5(1.3)" | 0.5(1.5)° 0.5(1.5)" 0.5(1.5)"
RDW (%) 2.0 - 0.2(1.5) 0.2(1.9) 0.2(1.9) 0.3(2.3)"°
WBC(10° cell/ pl) 2.5 4.2 022.4) | 0345 | 0.4(5.8)*" | 0.46.1)*
Plateletes(10°cell/ pl) 3.0 5.8 11.9(4.6)" | 14.1(5.6)" | 16.9(6.8)*" | 18.7(7.7)*°
MPV(fL) 2.5 4 0.2(2.3) 0.3(3.0)° 0.3(3.4)° 0.3(3.6)°

@hall Uadll (TE ¢ Llail) (ia¥) Joles (CVa

Wla 4 zsanal aall e ST CVA(%) i) 5L pe ®
Medonic M20 Basic jlea Lo 4: zsaal aall (10 ST CVa(%) cdisal) 45l e ©

o cpall Gagyla el kg el 72 s 336 Wi el ) dygeall allead) G (25 1 Jsaall) an
cpdsiall aa CVa% cusy &y MCH

27(4) Al Aol 48 iay Aajall biha Ay dele 24 s Al i RDW kil

HCT Jelils ¢2°(4) dauall Aol 48 iny iyl syha dapn cilelu 4 a4l il ekl 238 MCV L

Al gyl S B Al e w3 MCHC ekl L 2°(4) daaly el 4 a 336 il
clele 4 s Gl 20 WBC sl Laiy L ppall Cagyla SIS 8 4l xiis MCHC 5 HGB (RBC el Al
(AN B pe DRl (kg (i
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Parameters 0Oh 4 h 24 h 48 h 72 h
Mean £ SD | Mean+ SD | Mean £+ SD Mean + SD Mean + SD
(P-value) (P-value) (P-value) (P-value)
RBC (Millions/ul) 4.51£0.59 4.57+0.59 4.58+0.59 4.57+0.59 4.55+0.6
(<0.0001)* (<0.0001)* (<0.0001)* (<0.0001)*
Hemoglobin (g/dl) 12.80£1.50 | 13.01£1.53 12.99+1.52 12.96+1.51 12.93+1.53
(<0.0001)* (<0.0001)* (<0.0001)* (<0.0001)*
Hematocrit (%) 37.25+4.46 | 37.9£4.45 38.16+4.46 39.07+4.53 40.05+4.8
(<0.0001)* (<0.0001)* (<0.0001)* (<0.0001)*
MCV (fL) 83.09+8.18 | 83.36+8.23 83.79+8.15 86.09+8.45 88.53+8.67
(<0.0001)* (<0.0001)* (<0.0001)* (<0.0001)*
MCH (pg) 28.64+3.01 | 28.67+3.05 | 28.58+2.99 28.61+£3.01 28.64+3.06
(0.35) (0.12) (0.39) (0.89)
MCHC (g/dl) 34.46+£1.42 | 34.38+1.42 | 34.09+1.33 33.23+1.42 32.35+1.48
(0.59) (<0.0001)* (<0.0001)* (<0.0001)*
RDW (%) 12.31+1.29 | 12.43+1.29 12.46+1.28 12.75+1.27 12.89+1.23
(<0.0001)* (<0.0001)* (<0.0001)* (<0.0001)*
WBC (103 cell/ul) 7.3£2.1 7.4+2.2 7.4+2.2 7.3+£2.2 7.242.1
(<0.0001)* (<0.0001)* (0.08) (<0.0001)*
Plateletes (10° cell/ul) 265+75 26775 266+76 263£76 257+£76
(0.5) (0.45) (0.12) (<0.0001)*
MPV (fl) 8.43+0.78 8.94+0.79 9.26+0.81 9.62+0.84 9.94+0.81
(<0.0001)* (<0.0001)* (<0.0001)* (<0.0001)*

@lmall Cibaiy! + Jassial)
P <.05) dapall 5yl dayy ddbiaa) Al cligly (dele 1) aeldl duall Gy ala CDEAY) *
)™ ) 9!y e e

& (MPV (RDW (MCV HCT (HGB (RBC) i & Lilas) ala 3 s (f (3) Jsaadl g aadls
ad s delu (72 24 4) xe WBC a8 &5 chelu (72 48 24) xic MCHC o8 s cdielV) aen
(725 48 24 4) 1) xren 3 MCH o 8 Lilas) ala 358 35a5 1Dl ol Ldels (72) aie PLT
(48 24 (4) xic PLT a8 s el (48) xc WBC a8 i clels (4) 2 MCHC a8 _i; dels

el
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Parameters Oh 4 h 24 h 48 h 72 h
Mean £ SD | Mean+ SD | Mean+ SD | Mean + SD Mean + SD
p-value p-value p-value p-value
RBC(Millions/ul) 4.51£0.59 4.52+0.59 4.52+0.60 4.50+0.60 4.47+0.59
(0.05) (0.42) (0.18) (<0.0001)*
Hemoglobin(g/dL) 12.80+1.50 | 12.91+1.49 | 12.91+1.51 12.84+1.52 12.81+1.54
(<0.0001)* | (<0.0001)* (0.17) (0.96)
Hematocrit(%) 37.2544.46 | 37.32+44.38 | 37.24+4.45 | 37.41+4.45 37.55+4.52
(0.18) (0.86) (0.06) (0.0002)*
MCV(fL) 83.09+£8.18 | 83.04+8.23 | 82.95+8.02 | 83.69+8.11 84.44+8.09
(0.24) (0.05) (<0.0001)* (<0.0001)*
MCH(pg) 28.64+3.01 | 28.80+3.08 | 28.82+3.06 | 28.78+3.04 28.85+3.00
(<0.0001)* | (<0.0001)* (<0.0001)* (<0.0001)*
MCHC(g/dl) 34.46+1.42 | 34.67+1.46 | 34.73+1.44 | 34.37+1.43 34.16+1.38
(<0.0001)* | (<0.0001)* (<0.0001)* (<0.0001)*
RDW (%) 12.31+1.29 | 12.33+1.29 | 12.23+1.24 | 12.18+1.25 12.2541.20
(0.2) (0.028)* (0.004)* (<0.0001)*
WBC (10° cell/ul ) 7.3£2.1 7.3£2.2 7.2£2.1 7.1£2.1 7.0£2.1
(<0.0001)* (0.3) (0.0001)* (<0.0001)*
Plateletes (10°cell/ul ) 265+75 259+73 252477 249+79 241+77
(<0.0001)* | (<0.0001)* (<0.0001)* (<0.0001)*
MPV(fL) 8.43+0.78 8.73+0.78 9.04+0.83 9.30+0.84 9.56+0.85
(<0.0001)* | (<0.0001)* (<0.0001)* (<0.0001)*

@) CihatV) + L il
(P<.05) °(4) b Ay ddbisall il clisly (Aele 1) dacll dimll o ala Cday) *

ae)) gaea & (MPV (PLT (MCHC (MCH) od & lilaa) ola (38 <llia (f (4) Jsaall (e Jaadls
ad b5 delu (72) xie HCT ad 35 delu (24 4) xic HGB a8 i, ciels (72) e RBC a8 iy
(72 48 (4) xe WBC o3 i ciels (72 48 24) xic RDW% o3 iy dhels (72 48) xe MCV
(72:48) xic HGB o a5 cdelu (48 24 «4) xic RBC o8 i Lilias) ola 38 a5mp Dl ol el
(4) xe RDW o _is cdelu (24 4) xie MCV o8 35 delu (48 24 4) xc HCT o8 i, cdela

Aels (24) xe WBC ad s cclelus
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Adtiad) sylal) clagag il die)l aey Aulia) 28l el VAl Gles Dla
Aoy dele (72 48 24 (4) sad Jaiall ey Aysedll Cilpiiall ad 3 Jasll Aygiall ol (5) Jsandl
(MCH (MCV (HCT (HGB (RBC) :idlill {ypeill cilpaiiall dpilly  .2%4 5yha dayns 43l 5))a
Wb el By cilags ISos Al S xie %8.3 e Jif Jal) das culs (WBC 5 RDW-CV ¢MCHC
dcls (725 48 24 (4) sadl Laiall ey Aulial) 28l %8.3 (e Ji Jaill duw cwil&s (PLT) ail dpally
ulid) 28l %8.3 (e el Jagl) duws culSy 2°4 5 dayay dele (48 524 4) sad 5 Aajall 5yla Aoy
Ll 2l %8.3 e Ji Jagl) A il (MPV) il Al 274 5a sy el 72 saad Laiall ey
Slel Janll L i€y 274 5 Ay delu (245 4) 52l 5 Al )ha Aoy Glels (4) saal Laiall ey
Aoy el (725 48) sadds Al 5)a Aoy el (725 48 24) saal Jaial) aay Aulidl) 2all %8.3 (g

Y ESIN

2’4 3l dajng bl By Aoy dolu (723 48 24 64) Baal hdad) say A gadl) i piial) (a:é Jui! A giall o) Cpam (S)JJJA

<(4) pa 2451 550
ielu72 | 4elud8 [ 4clu24 | el d | el 72 | 4l 48 | dclu 24 4 A saall Ol riial)
Ailela
-0.88 | -0.22 0.22 0.22 0.88 1.33 1.55 1.33 RBC
0.07 0.3 0.85 0.85 1.01 1.25 1.48 1.64 HGB
0.8 0.42 0.02 0.18 7.51 4.88 2.44 1.74 HCT
1.62 0.72 -0.16 | -0.06 6.54 3.61 0.84 0.32 MCV
0.73 0.48 0.62 0.55 0 -0.1 -0.2 0.1 MCH
-0.87 | -0.26 0.78 0.6 -6.12 | -3.56 -1.07 -0.23 MCHC
-0.48 | -1.05 | -0.64 0.16 4.71 3.57 1.21 0.97 RDW%
-4.1 -2.73 | -1.36 0 -1.36 0 1.36 1.36 WBC
-9.05* | -6.03 -4.9 -2.26 -3.01 | -0.75 0.37 0.75 PLT
13.4« | 10.32+ | 7.23 3.55 17.91% [ 14.11* | 9.84* 6.04 MPV

7 (4) )b Aayag Al 5 daay Aalidal) 3R gl (el 1) Aae @) dual) o (%8.3 Go lef) Jasll 4yl duall *
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