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Original Article
Method validation of the Capillarys 2 Flex Piercing hemoglobin

analyzer to investigate thalassemia and hemoglobinopathies

Chaowanee Wangchauy and Chawadee Nopparattana

Hematology Unit, Department of Pathology, Faculty of Medicine, Prince of Songkla University

Abstract:
Objective: The study aimed to evaluate the accuracy of hemoglobin analysis by the Capillarys 2 Flex Plercing using
capillary electrophoresis (CE) method compared with the Variant II using high pressure liquid chromatography
(HPLC) for reference method. Material and Method: A total of 344 routine EDTA blood samples were collected
to diagnose thalassemia and hemoglobinopathies. Results: Regarding normal Hb typing, carrier, thalassemia and
hemoglobinopathies as the percentage of HbAZ, Hb E and Hb F detected by Capillarys 2 Flex Piercing (CE) and
the reference method (HPLC) did not significantly differ (p > 0.05), i.e., 337 samples agreed with the hemoglobin
typing interpretation and 7 samples disagreed (6 of the Capillarys 2 Flex Piercing reported CSAZA, a suspected
Hb CS trait). However, Variant II reported AZA and 1 of the Hb type = AZEA from Capillarys 2 Flex Piercing but
Variant II reported AZA (A2 = 3.8%) indicating the f-thal trait. Using the coefficient of variation the within-run
and between-run precision was less than 5% Conclusion: The Capillarys 2 Flex Piercing is capable of identify-
ing and quantifying hemoglobin species. The major advantage of the CE method is its ability to separate and
quantitate HbAZ, Hb E which are important parameter required to diagnose f-thal trait. Alternatively a blood
transfusion could successtully detect unstable Hb as Hb CS in the heterozygous state. This instrument proved
useful in providing relevant data to investigate thalassemia and hemoglobinopathies.
Keywords : @ Capillarys 2 Flex Piercing ® Capillary electrophoresis ® High pressure liquid chromatography
@ Thalassemia @ Hemoglobinopathy
J Hematol Transfus Med. 2019;29:121-30.
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LLN@TW;;{G (high pressure liquid chromatography; HPLC)
LACLULLSIAUM (low pressure liquid chromatography;
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FeaanI@ILTWINeSNNAET (retention time: RT)
=) a Iﬂl 1 1 v ﬁl‘ o 1
ﬂﬂﬂawwgﬂ%aaﬂmazgﬂmmﬂﬁmLma@mwmm
A A A &
MIYANAULENTNANNLTINAY 415 Wil Yazananaiin
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(capillary electrophoresis; CE) I%Mé/ﬂmm&m%iﬂﬂaﬁu
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a A a a 1 L% ‘ﬂl
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1. MsasRdnneisaidindanuas (red blood cell
indices) loehénatnadonysanng 2 fadaes wawlidniu
Lashlanadeneidairiasiumadisindonsalus@ XT
1800i (Sysmex, Japan)'? Tufineeaihindanund Usenau
el RBC, Hb, Hct, MCV, MCH wag MCHC

2. MIANHANNLNRENTBINTATIRDATIZALT I
HbA , ua¥ Hb F Faenedas CE Toeldmamueuammm
normal control waw Shathadeeifien HbA , uaz Hb F &9
T ANk within-run LAerihane91a
Aemei 20 asmelsTudienii uay between-run ag
ThaBeTsiTuay 1 e Aadoruduam 22 Su

3. mssmadeTiriauasSnadliinadudeeios
AeTeEalus Variant T (33 HPLC) wasmadeneiad
Capillarys 2 Flex Piercing @% CE) mﬂu‘?wﬁmﬁu AN
siouazsnndlilnadudasafiefiesadiiansioansnle
UssfiwemagnéasasmInmaliensilaeSuuiieuisis
HPLC FaflissbBaiin maularaminsaiiensisiouay
Uasnoidlalnaiu laglfinasimuglamatesfiiimsnse
Aasmdsfidousydlulnalafionnd auniSuige 2668°
mslencidaya

1. Wannidanssan l6un eiade (mean) srwdesis
1N@IYU (standard devidation, SD) Auniendiiinidan
uas ueneangamdsTiluasalulnadulaunduiasee

2. Aenzienuusiudlamswnda s ansaa
L9159 (coefficient of variation, %CV) annMINA&aL
anseuANAnMN DN total CV < 033"
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3. IMANNE RIS HbA  HbE uwag Hb F
inNL@%@@ Capillarys 2 Flex Piercing LLatLﬂ‘%ad Variant
11 PeE® Pearson’s correlation

4. uBnufeudieasasFina. HbA , Hb E uas Hb
F ﬁ@mﬁlmwzﬁé”mm%m Capillarys 2 Flex Piercing Lae
584 Variant [ 36506 paired t-test NNMITNATBUT U
izéﬁuﬁaéﬁ@maﬂﬁ@ﬁ p <005

NANSANIA
1. Nams"ammzﬁﬁ*ﬂﬁsﬁmﬁaﬂLLmLmnmunajuéf'aaaiN
a v A @ A 17 [~ v v

mMsademsisrtisadanuans laald MCV fiushen
N38N a-thalassemia Wae B-thalassemia ‘Wi_ldﬂumjm normal
7Aflna Hb type=A A, A < 35% d113u 135 TLAZFANIN
unnoanidu 2 nguearmue MCV fia 1)ynilen MCV
> 80 L ﬁ@Lﬂ%ﬂ’sﬂN normal or non clinically significant
thalassemia 3144 39 MNUTIRMRAEUDI MCV + enidlers
\WUNAIPIU WML 84.6 + 4.4 fL 2)yniAen MCV < 80 L
a0 Lﬂuﬂﬁjm normal Hb typing, not rule out a-thalassemia
U 96 T8 FIRARALIRI MCV + enid] ENLLUNGITT I
WU 69.0 + 7.6fL Glumjm B-thal trait 13ia Hb type =
AA A >35% 3mm 35 NeFIRMRALYaI MCV + e
Lﬁmmummgm WU 64.4 + 5.8 fl. wazdmSuamae
989 MCV + ndesumsnasgn lungsdug 8n 13 nan

v

1ouanal3lss Table 1
2. NANSANHIAINKEN

NAMIANNANNLENYRAS0d Capillarys 2 Flex
Piercing IWMIAnNEhL5anm HbA ua¢ Hpb F loems
AlameAdvs AN AL within-run W% between-run Wy
I A v a 4§ v Y (%
NUFNUTEENIANNLLTUT I ENNTas 5 64 Table 2

Table 2 Precision data for hemoglobin A2 and Hb F on
the Capillarys 2 Flex Piercing.

Within-run Between-run
mean (%) CV (%) mean (%) CV (%)
Normal
Hb A2 2.59 2.66 2.6 2.66
Abnormal
Hb A2 414 1.21 413 1.27
Hb F 16.04 0.63 15.96 0.94

3. wamsiansiriauasyssnadlulnadn
maudanamsasinensiaiouacsysanndlalnadn
dhathadan 344 1o Tneiedag Capillarys 2 Flex Piercing
Ssoremdnms CE wReufieuiuieses Varant T d
winM3s HPLC |dwamssi 337 T1a meﬂuﬂ@jmﬁ@ﬁ:
normal Hb typingnot rule out a-thalassemia 135 318,
B-thal trait 35 918, Hb E trait 39 918, Hb E trait with or
without a-thal trait 34 978, Hb E homozygote 11 318,
Hb H disease b 918, Bo—thal/Hb E disease 2 ¢, B’-thal
disease or HPFH 1 318, abnormal Hb 2 918/, normal Hb
typing IAFNLINAREA 60 T, o-thal trait WwdinuInAaen
4 918, Hb E trait Mﬁmm@aa@ 4 918, normal Hb typ-
ing not rule out o-thalassemia Mﬁmﬁﬁmq 2-6 \haw 4
ey Hb Bart's hydrop fetalis 1 UGN Table 3 Lagny
mawanalsinsetu 7 1o 1&un wsamdnms Variant T
utawalihis B-thal trait (AA A =38%) walipGaamEnms
Capillarys 2 Flex Piercing \anailu AEA (A = 2.2%
E = 1.4%) 9w 1 18 %@Lﬁamwﬂau%asgaﬂé’uwudw
Aihelésuideamelu 3 Wauraussnmailensiafiouay
Banaulalnatiuuazesas Varians T dnaifhs A A uld
waLlih normal Hb typing mmsﬁlm%m Capillarys 2 Flex
Piercing \Axauin CSA A uwtamasiu suspected Hb CS
trait 91W2% 6 918604 Table 4
MINTRIANEALUTNI HbA,

Gl%mja\l normal Hb typing not rule out a-thalassemia
135 918 LLaBﬂ@:N B-thal trait 35 318 Lﬂ%m Capillarys 2
Flex Piercing 35 CE Ameit5anns HbA, fehiade + o
Lﬁmmummgm whiiuSeway 2.6 + 0.37 uae 5.0 + 1.03
NG 109 Variant 1 33 HPLC Semevidianms HbA,
fenmdn = eifsaumnasg whiu Souey 27 £ 0.32
WY 5.1 + 0.93 MAAFL avhmmegey paired t-test
W‘udﬂ,aiLmn@mﬁuﬁﬁzﬁuﬁaﬁwﬁm 0.005

LS9 N0 HbA. FAmEaINIFD9 Capil-
larys 2 Flex Piercing LAUA309 Variant I élumjmﬁf;aa'mw
170 T8 VLG?T@'W correlation coefficient (r) WAy 0.9683 Lﬁa
LLHﬂLﬂuﬂﬁjN normal Hb typing not rule out a-thalassemia
ae P-thal trait 1¢eh correlation coefficient (r) Wnnu
0.9582 Ly 0.9297 eNNAGL
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Table 4 Interpretation of Hemoglobin typing from Capillarys 2 Flex Piercing (CE) compared with those from

Variant II (HPLC)

Capillarys 2 Flex Piercing (CE)

Variant II (HPLC)

Number
Hb type Hb A (%) Other Hb (%) Interpretation Hb type Hb A (%) Interpretation
1 CS AZA 2.3 CS=0.6 Suspected Hb CS trait AZA 2.7 normal
2 CS AZA 2.3 CS=0.6 Suspected Hb CS trait AZA 2.7 normal
3 CS AZA 2.3 CS=0.9 Suspected Hb CS trait AZA 2.3 normal
4 CS AZA 2.7 CS=1.1 Suspected Hb CS trait AZA 2.7 normal
5 CS AZA 2.7 CS=15 Suspected Hb CS trait AZA 2.7 normal
6 CS AZA 2.0 CS=0.7 Suspected Hb CS trait AZA 2.0 normal
7 A2 EA 2.2 E=14 Check blood transfusion AZA 3.8 [ -thal trait
M5A52931A9185310% Hb E Fasal

Gluﬂ’sj'&l Hb E trait 39 318, Hb E trait with or without
o-thal trait 34 9eiae Hb E homozygote 11 ﬁﬂ&ll,@%ad
Capillarys 2 Flex Piercing 35 CE A051e5ans Hb E
fenade + mﬁmmummgm WuSeray 293 + 1.13,
24.8 + 467 WA 91.3 + 156 MNAG LeR0S Variant I 35
HPLC Siesesit5anns Hb E Sleniade ml,ﬁ'mmummgm
Wudaeay 272 + 0.87, 22.9 + 3.44 1ag 80.0 + 2.23 ¢«
& devhmamesay paired t-test wuh lsiuanehemudi
FYAUTRIAATY 0.005

AdatudasBins Hb E flaTesiannietas Capillarys
2 Flex Piercing ey #1304 Variant 11 Mﬂﬁjm‘"nam 84
N8 \léfﬂlﬂ correlation coefficient (r) WML 0.9948 I@HLLH‘H
Lﬂuslumjm Hb E trait, Hb E trait with or without o-thal
trait a% Hb E homozygote ¢teh correlation coefficient
(r) WU 0.9373, 0.9426 LAY 0.8950 GNANAI
MIAFAINATELIUSN10 Hb F

Twdnuaneann (1gsiaand 1 iow) Afing normal Hb
typing 60 718, Hb E trait 4 978 UWa¢ o-thal trait 4 978
m’%aq Capillarys 2 Flex Piercing 39 CE S@9git5anm
Hb F fleniade + mﬁ'mmummgm whiiuSeuay 80.97 +
11.94, 81,85 + 3.8 UaL 819 + 3.8 MAAE 1A309 Variant
11 5% HPLC SiemeriBanns Hb F Senisde + eifess
AU WAL Toeas 77.54 + 12,83, 83.8 + 109 Uae
76.87 + 6.2 AL lavmmesay paired t-test WU
dﬂsiu@m@mﬁuﬁszﬁuﬁaﬁwﬁm 0.005

Aadaiudas B, Hb F ifiaeanishas Capillarys
2 Flex Piercing LLazLﬂ‘%aﬂ Variant 1I »Lﬁﬂl? correlation
coefficient (r) WML 0.9064

f\nﬂwamﬁwﬂmaﬁ'mﬁﬁmmMawam@ﬁuﬁ”’aaaﬁ%
Swu 337 70 loeusiadlis 14 nga (Table 3) wuh wag
Capillarys 2 Flex Piercing (35 CE) AANINATIALLEN
sionavinnzasdlalnatuldashogndas o feuidiey
16309 Variant IT (33 HPLC) 391815uas8ebs Tnusniads
NI HbA;L;JLLmﬂ@mﬁum@aﬁa (p > 0.05) %@ﬂ&ju
normal Hb typing not rule out o-thalassemia LLasﬂaq'N
B-thal trait (Figure 1) P84 CE TemiisenBanaidosas
HbA2 hmﬂm normal Hb typing not rule out o-thalassemia
Wi 1.86 119 3.34 Warlunga B-thal trait whiy 3.8 fa
6.2 ugaslfifiwi mImasoUdBIAAes CE aanseitiads
Wngad B-thal trait loelfinauiseras HbA snnnd 35°
I¢oehsfisyaninmn dmsudsanme Hb E (Figure 2)
mjm Hb E trait, Hb E trait with or without c-thal trait
way Hb E homozygote WaMIacei5anns HoE 5a8mu
1330 HbA InieRad Capillarys 2 Flex Piercing i3au
FeufunaUFsnns HbE a1niees Varians T wuh lauen
gharumsatidl (p > 0.05) BNKIuNgN Hb E homozygote
(b < 0.05) ust v nasemsuanadauanitasn
1Ran04 HBE viasadialsmausanaiii Hb B homozygote
R laemanssanadhanstSanns HbE TaaifuySanm
HbA, nuees Capillarys 2 Flex Piercing Wnga Hb E
trait, Hb E trait with or without o-thal trait ey Hb E
homozygote Sleniade + mﬁ'mmummgm whiiu Seway
292 +1.13, 24.8 + 467 LkaY 91.3 £ 1.66 FNNAGL (Table
1) ﬁammsﬂ%mﬁwﬁqLamﬁ’ﬁ%mmgmvl,é’ﬁﬂuﬂmlﬂa
NALlPEMTTeLRsn0s HDE 59t Banas HbA 6
ﬁu MINTIVNANLAFan0 HOE I@am‘%'aa Capillarys 2
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Figure 1 Relationship of the percentage of Hb A2 obtained from Capillarys 2 Flex Piercing compared with Variant

II in normal Hb typing and B-thal trait.

MsiSeuiguna Hb E 52W9N94A589 Variant II Ay
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Figure 2 Relationship of the percentage of Hb E plus Hb A2 obtained from Capillarys 2 Flex Piercing compared

with those from Variant II in Hb E trait and homozygous Hb E.
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Figure 3 Relationship of the percentage of Hb F obtained from Capillarys 2 Flex Piercing compared with Variant

II in the newborns.
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