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Proficiency testing in laboratory diagnosis of common thalassemia and
hemoglobinopathies in Thailand

Goonnapa Fucharoen'”, Kanokwan Sanchaisuriya', Duangrudee Changtrakun', Nattaya Sae-ung’,
Yossombat Changtrakun®, Supan Fucharoen'

Abstract

To improve the efficiency of laboratory diagnosis of common thalassemia and hemoglobinopathies in Thailand,
the proficiency testing program was set up at the Centre for Research and Development of Medical Diagnostic
Laboratories (CMDL), Khon Kaen University. The KKU-Hb controls were sent to laboratory members together
with essential hematological parameters. Each time, two control samples designated as husband and wife were sent.
Upon receiving, all laboratory members analyzed control samples in their routine practices and interpreted the result
using hematological data received and result of Hb analyses in their laboratories. The result of laboratory investigations
and the interpretations as well as the risks of having fetuses with 3 severe thalassemia diseases including homozygous
o - thalassemia 1, homozygous [3-thalassemia and [-thalassemia / Hb E disease were applied into the form provided
and sent back to CMDL. Three cycles were investigated with 21, 23 and 66 participant laboratories, respectively.
All control samples were received within appropriate times and conditions. It was found that more than 90 % of
participant laboratories could report acceptable levels of Hb A, and Hb F and give accurate interpretation. Members
were analyzed and grouped into 4 different quality groups; Excellent, Good, Fair and Need improvement.
The proportions of members in the Excellent, Good, Fair and Need improvement groups were respectively found to
be (81.0, 9.5, 4.75 & 4.75 %) in the first cycle and (69.6, 0, 21.7 & 8.7 %) in the second cycle and (56.0, 18.2,
24.3 & 1.5 %) in the third cycle. It was found that the values of Hb A, and Hb F were reported quite accurately
from each laboratory member. However, when samples with complicated data were supplied, the increased in
mis-interpretation and evaluation of relative risks were observed. This result indicates the requirement of further
improvement in the laboratory interpretation and knowledge related to laboratory diagnosis of thalassemia
and hemoglobinopathies of the participants. The evaluation system developed should prove useful in both development
of external quality control program in laboratory diagnosis and further facilitate the prevention and control program

of thalassemia and hemoglobinopathies in Thailand.

Keywords: Thalassemia, Abnormal hemoglobin, Proficiency testing
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Code Interpretation
I-01 Non-thalassemia or non-clinically significant thalassemia *
I-02 Suspected a. - thalassemia **
1-03 B - thalassemia trait with or without o - thalassemia **
I-04 Hb E trait with or without non-clinically significant thalassemia *
I-05 Hb E trait with or without a. - thalassemia **
I-06 Homozygous Hb E with or without o - thalassemia™*
-07 Hb H disease (a - thal 1/ a - thal 2)
I-08 Hb H disease (a - thal 1 / Hb Con Sp or a - thal 1 / Hb Pakse')
1-09 EABart's disease (Hb E trait with o - thal 1/ a. - thal 2)
I-10 EABart’'s disease
(Hb E trait with o - thal 1 / Hb Con Sp or . - thal 1 / Hb Pakse')
[-11 Homozygous BO— thalassemia with or without o - thalassemia **
[-12 B“- thalassemia / Hb E with or without a. - thalassemia **
-13 B - thalassemia / Hb E with or without o - thalassemia **
I-14 Suspected B’-thalassemia / B-thalassemia or
B -thalassemia / B -thalassemia
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Code Interpretation

I-15 Suspected homozygous Hb E or BU- thalassemia / Hb E

[-16 Suspected HPFH

* Heterozygous o- thalassemia 2, heterozygous Hb Constant Spring or Hb Pakse’

** Heterozygous o - thalassemia 1, homozygous a-thalassemia 2, heterozygous oi-thalassemia 2
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KKU-Hb 51_01 KKU-Hb 51_02
Hb type AA Hb type AA
Hb A, (%) Hb F (%) |HbA,(%) HbF (%)
LPLC mean | 2.0 <0.5 4.9 <0.5
N=7 SD 0.26 - 0.42 -
min 1.5 - 4.3 -
max 2.3 - 5.4 -
HPLC mean | 3.2 0.1 5.6 1.1
N=5 SD 0.23 0.14 0.22 0.05
min 2.9 0 5.3 1
max 3.5 0.3 5.9 1.1
CZE mean | 2.8 0.1 5.4 0.4
N=9 SD 0.05 0.17 0.13 0.24
min 2.8 0 572 0
max 2.9 0.5 5.6 0.7

RBC parameters

RBC 4.23 x10™/ |

Hb 13.4 g/dl, Hct 36 %
MCV 85 fl, MCH 31.6 pg
MCHC 37.1 g/dl

RBC 4.75 x10"™/ L

Hb 11.0 g/dl, Het 32.7 %
MCV 68.8 fl, MCH 23.2 pg
MCHC 33.6 g/d|

RDW 12.2 % RDW 15.1 %
Interpretation [-01 (-03
non-thalassemia or beta-thalassemia trait
non-clinically significant with or without alpha-
thalassemia thalassemia
Fetal risk no risk

LPLC: Hb-Gold Analyser (Drew Scientific Ltd., UK.)

HPLC: Hemoglobin Variant (Bio-Rad Laboratories, USA.)

CZE: Capillary zone electrophoresis; Capillarys 2 (Sebia, France)
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KKU-Hb 51_03 KKU-Hb 51_04
Hb type AA Hb type EA
Hb A, (%) HbF (%) |HbA,(%) HbE (%) HbF (%)
LPLC mean | 1.9 <0.5 - 21.1 <0.5
N=7 SD 0.35 - - 0.82 -
min 1.2 - - 19.8 -
max | 2.2 - - 22.2 -
HPLC mean | 2.9 0.3 - 21.1 0.8
N =6 SD 0.35 0.2 - 1.06 0.08
min 2.4 0 - 19.9 0.7
max 3.4 0.4 - 22.6 0.9
CZE mean | 2.6 0 3.3 19.4 0
N =10 SD 015 - 0.10 0.34 -
min 2.3 - 2.6 18.8 -
max 2.8 - 3.4 19.8 -
RBC parameters RBC 6.41x10'%/ | RBC 5.41x10'7/ |
Hb 13.6 g/dl, Hct 43.4 % | Hb 12.2 g/dl, Hct 35.9 %
MCV 68.7fl, MCH 21.5 pg | MCV 64.4 fl, MCH 22.6 pg
MCHC 37.1 g/d MCHC 34.0 g/d!I
RDW 15.8 % RDW 15.3 %
Interpretation 1-02 I-05
suspected Hb E trait with or without
alpha- thalassemia alpha-thalassemia
Fetal risk Hb Bart's hydrops fetalis

LPLC: Hb-Gold Analyser (Drew Scientific Ltd., UK.)
HPLC: Hemoglobin Variant (Bio-Rad Laboratories, USA.)

CZE: Capillary zone electrophoresis; Capillarys 2 (Sebia, France)
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KKU-Hb 51_05

KKU-Hb 51_06

Hb type AA Hb type A A
Hb A, (%) Hb F (%) Hb A, (%) | Hb F (%)
LPLC mean | 2.2 <05 4.8 0.9
N =56 SD 0.26 - 0.28 0.4
min 1.7 - 4.1 0
max 2.9 - 53 1.6
CZE mean | 3.0 0 5.5 0.3
N =10 sD 0.17 - 0.15 0.32
min 2.7 - 53 0
max 3.3 - 57 0.7

RBC parameters

RBC 4.73 x10"7/ |

Hb 10.2 g/dl, Het 31.7 %
MCV 67.0 fl, MCH 21.6 pg
MCHC 32.2 g/di

RBC 5.48 x10'7/ |

Hb 12.5 g/dl, Hct 37.4 %
MCV 68.2 fl, MCH 22.8 pg
MCHC 33.4 g/dl

RDW 17.6 % RDW 15.1 %
Interpretation [-02 I-03
suspected beta-thalassemia trait

alpha- thalassemia

with or without

alpha-thalassemia

Fetal risk

Hb Bart’s hydrops fetalis

LPLC: Hb-Gold Analyser (Drew Scientific Ltd., UK.)

HPLC: Hemoglobin Variant (Bio-Rad Laboratories, USA.)

CZE: Capillary zone electrophoresis; Capillarys 2 (Sebia, France)
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