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Assessment of quality control product for thalassemia
screening using MCV and MCH approaches

Duangrudee Changtrakun', Kanokwan Sanchaisuriya'*, Goonnapa Fucharoen', Yossombat Changtrakun®, Supan Fucharoen' .

Abstract

A combined MCV/DCIP or MCH/DCIP is one of screening approach for thalassemia alternative to the OF/DCIP.
Based on this approach, the MCV and MCH values obtained from electronic blood cell counters are of important
that should be accurate and comparable. To evaluate the accuracy of thalassemia screening using the MCV and
MCH measured from different instruments and settings, two quality control (QC) products, the RBC_A (MCV > 80
fl and MCH > 27 pg) and RBC_B (MCV < 80 fl and MCH < 27 pg), were prepared and sent to 13 participated
laboratories. Rbc parameters of each QC product were measured routinely in each laboratory. By comparing to the
initial values obtained in our laboratory, it was found that all Rbc parameters of the two QC products were
accurately measured with the coefficient of variation (% CV) of 2.09 - 9.76 % for RBC_A and 1.11 - 11.04 % for
RBC_B. Regarding to the instruments, the % CV of most Rbc parameters were less than 2 % for both RBC_A and
RBC_B. To evaluate the accuracy of the MCV and MCH in application to thalassemia screening, the MCV cutoff
value of 80 fl and MCH cutoff value of 27 pg were applied. The RBC_A was treated as negative sample and the
RBC_B was treated as positive sample. By using the MCV approach, false negative results were obtained form 2
laboratories. In contrast, neither false negative nor false positive result was found with the MCH approach, suggesting
that MCH might be more appropriate for thalassemia screening than MCV. The results indicate that these QC
products might be used as an internal QC to evaluate the accuracy of Rbc parameters and as an external QC to

evaluate the performance of thalassemia screening using the MCV and MCH approaches of each laboratory setting.
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Rbe parameters % CV
Reference* All instruments Beckman Sysmex
(N=10) (N=13) (N=5) (N=5)
70819 RBC_A
Rbe 0.49 2.09 1.43 0.83
Hb 1.52 2.34 1.08 0.48
Het 0.75 5.50 1.40 2.06
MCV 0.22 4.41 1.01 1.47
MCH 1.45 2.42 1.56 0.90
MCHC 1.46 4.26 1.45 2.11
RDW 0.89 9.76 4.16 1.25
M70819 RBC_B
Rbe 1.97 1.11 1.09 0.62
Hb 0.49 1.28 1.25 0.74
Hct 0.27 453 0.96 1.73
MCV 0.13 4.14 1.30 1.72
MCH 0.51 1.25 0.75 1.05
MCHC 0.24 5.06 1.20 2.03
RDW 0.63 11.04 4.03 2.04
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Rbe HANIIANTINIG (mean + standard deviation)
parameters Reference* All Beckman Sysmex Abbott
(N=10) instruments LH Act5 Xt SF3000 (N=1)
(N=13) (N=5) (N=1) (N=235) (N=1)

#0819 RBC_A
Rbc 3.60 +0.02 3.65+0.08  3.59+0.05 3.58 3.67 £ 0.03 3.74 3.80
Hb 10.7+0.16 113+£026  11.3+0.12 10.5 11.3 £0.05 11.1 11.6
Hct 31.9 + 0.24 337185  32.6+0.46 29.6 35.4+0.73 335 35.0
MCV 89.1 £ 0.20 926+408  91.1+092 83.0 96.5 + 1.42 89.6 92.5
MCH 30.0 +0.44 309+075  31.5+049 29.5 30.9 +0.28 29.7 30.8
MCHC 33.7+0.49 335143 346+0.50 35.6 32.0 £0.68 33.1 333
RDW 13.6+0.12 136+132 132055 117 14.5 £ 0.18 10.7 15.2
#9819 RBC_B
Rbc 470 £0.09 478+0.05  4.74+0.05 476 4.81+0.03 4.81 4.85
Hb 11.9+0.06 1214016  12.1£0.15 12.2 12.140.09 12.1 125
Het 352+0.10 37.0£1.67 362035 329 38.4 +0.67 36.4 37.9
MCV 752+0.10  773+320  76.5+0.99 69.0 80.0 +1.38 75.7 78.2
MCH 253+0.13 254+032  25.6+0.19 25.7 25.1+0.26 25.2 256
MCHC 33.6+0.08 329+1.66  33.5+0.40 37.1 31.4+0.64 332 32.8
RDW 1530.10 158+1.75  154+0.62 12.6 17.1 £035 12.6 18.0

* Lﬂ%m Beckman (Gen-S)

n
- MCV(ﬂ) T MCH(pg)
E o S SIS, .

13
YU

250 b A —d——h——h—h—a

0.0
150
100 4
50 -

11 12

gﬂﬁ 1 wamsnsadia MCV (n.) uag MCH (v.) maqwaﬁﬁmeﬁmmuqmmw RBC_A uag RBC_B 911 13 w8y

J Med Tech Phy Ther e Vol.21 No.2 « MAY-AUGUST 2009

06 127

8/20/09, 11:29 PM

127



06

2. ANNYNADINIIATIVAANTANEIA Flily
NNMI3IRUANNYNADINIATINAANTDIDNG B1ile

yoaringnuuaazuia lagldinad MCV < 80 fl

Wuwauin wundeda RBC_A sudundadannls

v

A g [%
aquaamniidunaay  wsandanaldgndes

ey luvaizidiedns RBC_B #ildaruqu

q

aammranin wuh fmbsnuiinlanafiannuauin
Wunaauinu esheany udifleUszifiuanugnde
MInsNaanIesnd silelagldinast MCH < 27 pg
hunaside “unavin wuh yamhenuuanaldgndes
ﬁ'ﬂé\’qaﬂn RBC_A uaz RBC_B (msnv”i 3)

ATNN 3 MINUL AMINANMIATINILATIZHA MCV (fl) uag MCH (pg) uazmsudanamsniiansodnves” iy

YoInANAAIIANANN RBC_A 1az RBC_B

RBC A RBC_B
Wy | MCV Screening | MCH | Screening | MCV | Screening | MCH | Screening
(1) result (pg) result (f1) result (pg) result
1 90.6 | Negative | 31.9 | Negative | 76.2 Positive 255 Positive
2 90.9 | Negative | 31.1 | Negative | 76.2 | Positive | 25.5 Positive
3 91.5 | Negative | 31.1 | Negative | 77.1 Positive | 254 Positive
4 92.5 | Negative | 32.2 | Negative | 77.7 Positive | 25.9 Positive
5 83.0 | Negative | 295 | Negative | 69.0 Positive 25.7 Positive
6 96.7 | Negative | 30.6 | Negative | 80.5 | Negative | 24.7 Positive
7 95.7 | Negative | 30.9 | Negative | 79-1 Positive | 25.0 | Positive
8 98.6 Negative 30.7 Negative 82.1 Negative 25.2 Positive
9 89.6 | Negative | 29.7 | Negative | 75.7 Positive 25.2 Positive
10 90.1 | Negative | 314 | Negative | 75.1 Positive 25.6 Positive
11 96.7 | Negative | 312 | Negative | 79€ | positive | 254 Positive
12 92.5 Negative 30.8 Negative 78.2 Positive 25.6 Positive
13 94.8 | Negative | 312 | Negative | /80 Positive 25.2 Positive
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