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Analysis of Hematologic Parameter Changes in Delayed

Samples on the Beckman Coulter LH750 Hematologic Analyzer
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Department of Laboratory Medicine, Kosin University College of Medicine, Busan, Korea

Abstract

Background Delayed sample analysis is not a rare case in clinical and laboratory practice, especially
when blood samples are transported to distant centralized laboratories. In such a case, there might be
changes in hematologic parameters. In this study we intended to evaluate the stability of hematologic
parameters in delayed blood samples stored for as long as 24 hours at 4C. Methods Hematologic
parameters were tested twice for 100 same specimens at zero and 24 hours after. For statistical
significance, paired t—test, Bland—Altman plots, limit—-of-agreement analysis, and linear regression
analysis were used. Results Of 31 parameters statistically significant differences were observed in white
blood cell (count and percentage), hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular
hemoglobin concentration, platelet, plateletcrit, mean platelet volume, platelet distribution width,
neutrophiles (count and percentage), eosinophiles (count and percentage), nucleated red blood cell,
immature reticulocyte fraction, mean sphered cell volume and high light scatter reticulocytes {(count and
percentage)(p < 0.05). Bland—Altman plots and limits—of—agreement analysis showed roughly acceptable
percent bias except for white blood cell count (%bias, 7.2), MPV (-10.2%), and eosinophil fraction
(-25.6). Simple linear regression analysis was performed for the parameters with good correlation
showing excellent r? between delayed and original sample test results, which suggested the possibility of
presumption of original test results using delayed sample test results. Conclusion Inevitably do we
confront a delayed sample causing some changes in hematologic parameters, in such a case additional
corrected results need to be reported and alsc further study have to be done for more rational
resolution.
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Table 1. Statistical analysis of hematologic testing

Sample (mean+SD) Desirable %bias (95% confidence __ican

Parameter Sample A Sample B P bias  limits of agreement) (%) ocfoe\:/if;ic;ggtn

WBC (103/uL) 7.02¢ 4.07 6.57+ 4.08 <001 £5.6% +7.2 (-25~39.5) 5.6%
RBC (106/uL) 393+ 0.67 394+ 0.68 0.624 +1.7% 0.1 (2.0~1.8) 0.4%
Hemoglobin (g/dL) 12.37+  1.99 12,39+ 2.00 <0.01 *1.8% -0.12 (-1.01~0.78) 0.3%
Hematocrit (%) 3646+ 5.83 36,61+ 5.88 <001 *1.7% 04 (-24~1.6) 0.6%
MCV (L) 9323+ 6.97 93.53+ 7.02 <0.01 +1.2% 0.3 (-1.8~1.2) 0.5%
MCH (pg) 3165t 2.62 31.67 263 0703 =x14% 00 (-20~2.0) 04%
MCHC (g/dL) 3393+ 0.54 33.84x 0.58 0013 10.8% 03 (-1.8~2.4) 0.6%
RDW (%) 1473+ 3.06 1478+ 2,99 0.109 *1.7% 04 (-4.6~3.8) 12%
Platelet (103/uL) 24381+ 102.97 24381+ 102.97 0018 +59% +1.4 (-13.5~16.4) 2.3%
Plateleterit (%) 0.19+ 007 020+ 007 <001 - -8.7 (-237~6.3) 71%
MPV (fL) 7.92+ 1.07 877+ 1.13 <0.01 +2.3% -102  (-19.0~-1.4) 7.3%
PDW (%) 16.58+ 0.59 1637+ 0.57 <0.01 - +1.2 (-3.7~6.1) 1.4%
WBC Diff (%)

Neutrophils 6107t 1602 5891+ 16.61 0010 +9.1% +3.5 (-30.3~37.2) 6.9%

Lymphocytes 27.60+ 14.78 28.55+ 14.24 0.191 %7.4% 4.1 (-55.6~47.5) 11.2%

Monocytes 7.85+ 3.01 838+ 561 0311 x132% +8.7 (-979~115.2) 23.9%

Eeosinophils 299+ 3.19 372+ 391 <0.0! =*19.8% 256 (-110.4~59.3) 22.0%

Basophils 048+ 041 045 038 0.466 +15.4% 112 (-1499~1724) 45.6%
nRBC (%) 0.04+ 028 1.08+ 2.63 <0.01 - -180.8 (-341.6~-20.0) 139.8%
nRBC count (103/uL) 0.0018+ 0.01 0.06x 0.14 <0.01 - -181.0 (-341.6~-20.4) 139.7%
Reticulocyte (%) 1.92+ 1.00 1.94+ 1.04 0361 27.8% 0.1 (-254~25.3) 6.8%
Reticulocyte count (106/pL) 007+ 003 0.07+ 0.03 0325 £7.8% 0.1 (25.6~25.3) 6.9%
MRV (fL) 100.96+ 10.63 100.69+ 11.48 0331 - +0.4 (-5.1~5.8) 1.6%
IRF 026+ 0.08 027+ 0.08 <001 - 4.4 (-30.5~21.7) 8.0%
MSCV 89.37+ 7.75 87.90+ 7.80 <0.01 - +1.7 (-1.5~4.8) 1.3%
HLR (%) 054t 0.51 0.57x 0.54 <0.01 - 45 (-41.3~32.3) 10.83%
HLR count 0.02+ 0.02 0.02+ 0.02 <001 - -45 (41.6~32.5) 10.9%

The differences between sample A and B were evaluated using Student’s t-test. Mean differences between samples are written as %bias and
Bland-Altman 95% confidence limits of agreement. All values analysed were compared with the currently recommended desirable bias. Mean
coefficient of variation is mean of CV of each sample pairs. Sample B was analyzed 24 hours after sample A had been tested.

Abbreviation : WBC, white blood cell ; RBC, red blood cell ; MCV, mean corpuscular volume ; MCH, mean corpuscular hemoglobin ;
MCHC, mean corpuscular hemoglobin concentration ; RDW, red cell distribution width ; MPV, mean platelet volume ; PDW, platelet
distribution width ; Diff, diiferential count ; nRBC, nucleated RBC ; MRV, mean reticulocyte volume ; IRF, immature reticulocyte fraction ;
MSCV, mean sphered cell volume ; HLR, high light scatter reticulocytes.

Table 2. Simple linear Regression analysis for parameters showing statistical significances in the paired t-test

2

Parameters r p Equations for linear regression

White blood cell 0.962 <0.01 Sample A = 0.728 + 0.925xsample B*
Hemoglobin 0.999 <0.01 Sample A = 0.040 + 0.996xsample B
Hematocrit 0.996 <0.01 Sample A = 0262 + 0.989xsample B
Mean corpuscular volume 0.990 <0.01 Sample A = 0.839 + 0.988xsample B
Mean corpuscular hemoglobin concentration 0.614 <0.01 Sample A = 8.983 + 0.737xsample B
Platelet 0.990 <0.01 Sample A = —0.912 + 1.014xsample B
Plateletcrit 0.985 <0.01 Sample A = —0.002 + 0.922xsample B
Mean platelet volume 0.875 <0.01 Sample A = 0.184 + 0.883xsample B
Platelet distribution width 0.545 <0.01 Sample A = 3.991 + 0.768xsample B
Neutrophiles (percentage) 0.764 <0.01 Sample A = 11.45 + 0.843xsample B
Eeosinophiles (percentage) 0.769 <0.01 Sample A = 0.329 + 0.716xsample B
Nucleated red blood cell (percentage) 0.075 <0.01 Sample A = 0008 + 0.029xsample B
Nucleated red blood cell (count) 0.147 <0.01 Sample A = 0.000 + 0.036xsample B
Immature reticulocyte fraction 0.828 <0.01 Sample A = 0.014 + 0.908xsample B
Mean sphered cell volume 0.967 <0.01 Sample A = 3468 + 0.977xsample B
High light scatter reticulocytes (percentage) 0.978 <0.01 Sample A = 0.006 + 0.939xsample B
High light scatter reticulocytes (count) 0.966 <0.01 Sample A = 0.000 + 0.939xsample B

*Sample B was analyzed 24 hours after sample A had been tested
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Fig 3. Scatter plots of simple linear regression analysis for white blood cell (WBC), hemoglobin, hematocrit, mean corpuscular volume
(MCV), platelet (PLT), plateletcrit (Pct), mean sphered cell volume (MSCV), and percentage and count of high light scatter
reticulocytes (HLR) showing statistical very significant difference in the paired t-test.
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