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Comparison of the Bio-Rad Variant and Primus Ultra 2 HPLC instruments for detection of variants

Method characteristic

Bio-Rad (Variant)

Primus (Ultra2)

1. Time 4-6 min
2. Program
3. Calibration Two point (A, F)
4. Sample dilution Predilution
5 UL to 500 pL
5. Temperature 30-35C
6. Normal peak 5 peaks
7. Identified peak Retention time
8. Band measurement

Beta thal short, Alpha thal short

Beta thal short program : fast

4 min (Quick scan)

10 min (High resolution)

Variant

Four point (F, A, S, C)

On-board dilutor or manually dilute
7.5 YL to 1,000 pL

Room temperature

10-12 peaks

Relative retention time

Fast band measured

band not measured
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Table 2. Performance of different technique or instrument for separate abnormal hemoglobin found in Thailand

Technique (instrument)

Separation of abnormal hemoglobin Electro-phoresis HPLC HPLC LPLC CE (Sebla) Reference
(Alkaline) (Bio-Rad) (Primus) (Drew)
1. HbE Hb C No’ Yes’ Yes' Yes’ Yes® 3,4
2. HbE Hb A2 No' No'” No’ No’ Yes®’ 1,2, 57
3. Hb Hekinan Hb A No™ No”*'° Yes" N/A No" 8-11
4. Hb Lepore Hb A2(E) Yes®™ No" Yes®* No* Yes™ 4,12-15
5. Hb Pak num po Hb A No* N/A N/A No' N/A 16
6. Hb Constant Spring  Hb Pakse No" No'* N/A No” No* 17-19
7. Hb Dhon buri Hb A No” No” N/A N/A N/A 20
8. Hb Malay HbA No” No™ N/A N/A No* 19, 21, 22
9. Hb Tak Hb F Yes™ Yes™" Yes Yes No™* 19,23, 24
10. Hb Q-Thailand Hb F Yes™ Yes™ N/A N/A No™ 24, 25
11.  Hb Kodaira II Hb A No™ Yes™ N/A N/A N/A 26
12. Hb New York Hb A Yes™* No”™* N/A N/A Yes® 27-29
( Hb Kaohsiung)
13.  Hb J Bangkok Hb Pygros No* N/A N/A Yes® N/A 30
14. Hb Siam, Hb Queens Hb S No* N/A N/A No”' Yes" 19, 31

saaladiainguazizenansuimslaio 1724 aifufl 2 wweu-Rgnen 2657



164

Hb Lepore Wudlulnatiufenndfinulévas loamadia
Sianlaslvaie wae CE azagsznine Hb A uaz Hb A §ns
, 2
a v 1 i
waialassnnnnfvandenedos Variant wuhazaefly
ks Hb E %50 Hb A il ansnsnuanaanantilé
e iuanaitn Ho B wansfimedia CE snanan
ueneanan Hb E uas Hb A, & %3 Hb Lepore fuany
Aeninfrasananaduasudlnadn wmnTInmuwdnoas-
a A o A a v
Flevh Ramslafianshunansld
Hb Pak Num Po i lalnadiuiienndifing 6oy fiqas
vAa G v A A o v v a
surafuearmdsfiflavh imss smeuaarhlnaduan
ad ﬁaa;ﬁuwudwﬁvl,simmiamnwﬁlﬁéhamﬂﬁ@ LPLC, 218
T la%a 3237 ToleBianvBalniaas (isoelectric focusing,
IEF)

iy 1 vnlAu Hb H disease Aflonmslafiaaisquuss

~ A A A a Xa L o
EIINIﬂa‘]J‘LLN@Uﬁ(ﬂ‘ﬁ%@%w\lawﬂi’mﬂﬂLLaﬂWTﬁWﬁﬁ-

Hb Constant Spring (Hb CS) Wudlulnaduinin
fnulgvaesasan Hb E dasnndudlulnaduilsingi
A Aa 2 A % l/til [ K A
uaediFsnasiaaienlssnadosay 1 ludiduwme 368
Tomalainy loenfialisdinnlasliaas mnldshnaaduiu
a2l 1Bsnushatheilalaim snanidnanaiaglasadion
o % ra 1 ! aa 1A
ynliesrany Hb ¢S I¢dnd #ds HPLC nuhillama
7% ‘ﬂl a v Aad L% z: 1 a
et eoslaenomnudlofiuuiAs CE duhungy Sian
ToslnGTa FeiussAvBmnlumassadu Hb ¢S e
1 Aa A 1 [~ 2 Aas
nax medialanninnmilmaathalsfions fedsmansa
Annziriinuaz Sl inadudslsiamnsnuenamausn
§19389919 Hb CS wae Hb Pakse wsiiiasnnglulnaiuiia
Un@visansaiia sl ldra [ARnenugmsmameSanmiiuan
| % =3 M Y Y A a an % A (% a
sharu 29kl lema lhAena iy lumsitaderBomssnm e
[ Yy 1% Aa ‘ﬂl
usiona Wdayamedhussnainennmeinaanlyl
Hb Dhon buri Wiudlslnafvfindnfaasseiusuasri s
1% % a a vAa G % v A a
masssmeiudhlnafuanaslnelemanifidundhnaafide
AT A ¢~ a A A v
FeudainmInnTensiriawas Sinadlalnaduee
watiasen laicnsnsnasanuldudifiosnnilomasaifidy
v v A a XK =3 Aa Al I
wéhmdadidleuan SsemanuisenafiaUnd ldlaewud Hb
A gerinfndaunmssawdhndddemly
Hb Malay WudlulnadufinuUnfvassnawdnuasyi i
v U a a vAa Q) % %
masdesnaiwdnlnadvanaslaefiamautfidy wéhmas-
Fdowan  doianmsenaliengiriiauasFnm
A A % A [ 1 ¥ 1 ;ﬂl A
Flulnadushumedinenee Wasnsnamanuldusidiomnns
va G % v A A XK XK Aa Aa
AuasFdu Wwinmde@duuIn JsaTanuiseNuRaUng
loemud1 Hb A gendunfmiiowwmeanswdhndadide

J Hematol Transfus Med Vol 24 No. 2 April-June 2014

Yosand wiegalsatt uay lannd eefs

nly usmnwusindu Hpb E ﬂﬂﬁﬁgmmuﬁiﬂﬂaﬁmﬂu
EFA anavh duauiumveaad Hb E uswuhidadinang
fllnatufieundly Teemuhdianm Hb E Sauay 53.6
Hb F 5088y 11.8 way Hb A Sovay 34.6
i @ A A A A
Hb Tak Wag Hb Q-Thailand {udlslnafuiainGues
Muduazaanesey sumnanandlalnaiulng
1787 a A a A 1 1
Iaehamedialasanlnnnfve uay Siaalas WaTe uiwum
a oy w . day o . ¥ ad
Sims¥euwiumu Hb F o lfinedia CE & lunsdifinu
Hb F gedematia CE mslfimediaduilansiasen
Hb Kodaira T Whlalnafiufiennfiassanenndn depssn
Fuoanaulduminung Ho A 29 liiame polycythemia
] 1% a a Aaa
lalsnssnueneanan Hb A enewede diaalaswWade
uAENNTDLENAaNaN Hb A ¢meAd HPLC
Hb New York iudlulnaduiaunfivessnesngd
[« A 9-/:2; [« 1 % % v A A I o Y A
LﬁuwmzmawmuwmzsamuLmnmaaemsdaﬂwﬂmm@
wendemm lsnaanuenaanain Hb A smemedia dian
oW Lay HPLC snsanuanain Hb A sewmedia CE
Hb J Bangkok 4% Hb Pygros uglalnadufiaund
U lﬂl 1 =Y a A A a :j
aaseneiudn e [finededianlasinagsnunalulnadur
fa390eyi Hb A uglaglind) Hb Bart's sesseisafl
TndiAesiu usanaaowuenauanes leenemafin HPLC
38 LPLC
Hb Siam W&y Hb Queens {udlslnafuiainGuas
meusarh deawmefiediaalasliida uas LPLC azagjsumis
a (9 % o Y v 1 [~
Wty Hb S vhlddnlamaafiv Ho S Tusawanansn
1 78 % a 1 [~3 ‘ﬂl o R
LenaMNLENE lemameinCE  athalsfienuiladii
fagend mniuenvelomefiazdiu Hb Siam uay Hb

Queens {NNN

aegﬂ
weafiavaairsadaf |4 lumsugnafiauazlsaodla-
a ] a 1 Y A v % tﬁl 1 % (% é/
Iﬂauummmmm 206 TRDEARANGNIUEIT
Sanlasvate  Wmefieusnilglumsuensfiouas
1Rsnodlalnadiu e Assnsnuendlalnadnfuaziia
Un@lavanesiio n3asiladnanma? bidudan sansouen
a A y A =52 a
#HavsanTianwy Hb H uay Hb Bart's 166 ussidadalu
il  dem e A e a4
nytiudlulnadunfiUsnmraia T oS omeasng
WnuglaRens WUNRANNUAUENVZaYN AR Tunadh
A Aa til v | Yo 1% [ L% o
ﬂﬂﬂaumwaﬂmagﬂﬂammaamﬁ&mnmuazmwmmzy

39 Hwnafiafifufosnamuazissnuan



anuamanaaulumitasyalilnadvilaUndnnmedenlFlumsamadieneiriouaz Snmdlulnadi

HPLC  Whanefiefiduszuudalui@  Seldadflaibn
WAINA WAL Sdnlenfiauas Snmdlalnadin
va Aa A a U 1 o =52 A ‘il
vlmﬂizawﬁmwgm Nemugnensusnengs uaddaiedipl
a a ‘il A o a 1 % v [
wudllnaduiuenl@fisunuie daudhoenn dosandums
Anvdaenadnalumaeu anaflilymdmsu Hb Bart's
Way Hb H 29inaesaslainenusSanomd Variant (Bio-
rad) & wea3a9 Ultra2 (Primus) WU Hb H aggauriy
MU Hb Alc & LPLC taddaifuadneny HPLC ues
YseENMwWsIN
CE dwmellaszuudalul@@eifodifssdntnm enn
U 1 o [~ a ‘il ° Y a t:;
ARGENERINEN HmefinfisnsnsarnawlduUsmosnnd
dtﬁl 1 a a tﬁl v ] v (% a
fifigm mu,gﬂLmuﬂﬂﬂaumLmﬂ»lmammmmmu A
o WaZaanmzens uesissAnsmwmananafinglalnadin
14ifinh qausuficdnyfomananuen Hb E uas Hb A 14
Ay a d‘i‘ (% 1 ‘il a ° v ) [ Aa
aidadansdifichachofl s Hb A vldnaeumieindds
FagrhErmemsnaNiUaenisl Hb A
st Lifimedievdaiedasiioniialaafianiieteansnsn
v A a a Al 1% a v v v
mw«muﬂmauuw@ﬂﬂmv[@mﬂﬁmw mmgmmmﬂﬂma
SfeRIazmeiaaL N NI aNAMHAR AR
Aaa (%3 A a a a a a
AhsursananuriiouazSinnasdulnaiulaanmyaly
Tnatiuiednd lumendutusnanso Mwedafusnehoiugae
a a Aa a % ‘g A ] = % a
Tumsemanuglnlnadufieund ldsnnauisede Suiuaiio
a a a a 12
aps8lulnaduinungle

LaNa1581984

1. Clarke GM, Higgins TN. Laboratory investigation of hemoglobinopathies
and thalassemias: review and update. Clin Chem 2000,46:1284-90.

2. Gosselin RC, Carlin AC, Dwyre DM. Comparison of the BioRad
Variant and Primus Ultra2 high-pressure liquid chromatography
(HPLC) instruments for the detection of variant hemoglobins. Int
J Lab Hematol 2010;33:159-67.

3. Sanchaisuriya K, Fucharoen G, Sae-ung N, Siriratmanawong N,
Surapot S, Fucharoen S. Molecular characterization of hemoglobin
C in Thailand. Am J Hematol 2001;67:189-93.

4. Keren DF, Hedstrom D, Gulbranson R, Ou CN, Bak R. Comparison of
Sebia Capillarys capillary electrophoresis with the Primus high-pressure
liquid chromatography in the evaluation of hemoglobinopathies.
Am J Clin Pathol 2008;130:824-31.

5. Sanguansermsri T. Diagnosis of Severe Thalassemia Trait Using
the Low Pressure Liquid Chromatography Hb Gold Drew System.
Bull Chiang Mai Assoc Med Sci 1999;32:144-9.

6. Winichagoon P, Svasti S, Munkongdee T, Chaiya W, Boonmongkol

P, Chantrakul N, et al. Rapid diagnosis of thalassemias and other

17.

165

hemoglobinopathies by capillary electrophoresis system. Transl
Res 2008;152:178-84.

Van Delft P, Lenters E, Bakker-Verweij M, de Korte M, Baylan U,
Harteveld CL, et al. Evaluating five dedicated automatic devices
for haemoglobinopathy diagnostics in multi-ethnic populations.

Int J Lab Hematol 2009;3:484-95.

. Harano T, Harano K, Imai N, Ueda S, Seki M. An electrophoretically

silent hemoglobin variant, Hb Hekinan [alpha 27(BS)Glu----Asp]
found in a Japanese. Hemoglobin 1988;12:61-5.

. Chunpanich S, Ayukarn K, Sanchaisuriya K, Fucharoen G, Fucharoen

S. Laboratory diagnosis of a compound heterozygosity for Hb
Hekinan [alpha27(B8) Glu-Asp] and a deletional alpha-thalassaemia
2 in Thailand. Clin Lab Haematol 2004;26:355-8.

Fucharoen S, Changtrakun Y, Ratanasiri T, Fucharoen G, Sanchaisuriya
K. Complex interaction of Hb Hekinan [alpha27(B8) Glu-Asp] and
Hb E [beta26(B8) Glu-Lys] with a deletional alpha-thalassemia 1
in a Thai family. Eur J Haematol 2003;70:304-9.

Shih HC, Shih MC, Chang YC, Peng CT, Chang TJ, Chang JG.
Hb Hekinan in a Taiwanese subject: a G-->T substitution at
codon 27 of the alphal-globin gene abolishes an Haelll site.
Hemoglobin 2007;31:495-8.

Ropero P, Gonzalez FA, Sanchez J, Anguita E, Asenjo S, Del Arco
A, et al. Identification of the Hb Lepore phenotype by HPLC.
Haematologica 1999,84:1081-4.

. Phylipsen M, Gallivan MV, Arkesteijn SG, Harteveld CL, Giordano

PC. Occurrence of common and rare delta-globin gene defects
in two multiethnic populations: thirteen new mutations and the
significance of delta-globin gene defects in beta-thalassemia

diagnostics. Int J Lab Hematol 2011;33:85-91.

. Viprakasit V, Pung-Amritt P, Suwanthon L, Clark K, Tanphaichtr

VS. Complex interactions of deltabeta hybrid haemoglobin (Hb
Lepore-Hollandia) Hb E (beta(26G-->A)) and alpha+ thalassaemia
in a Thai family. Eur J Haematol 2002;68:107-11.

. Chaibunruang A, Fucharoen G, Jetsrisuparb A, Fucharoen S.

Hemoglobin Lepore EF Bart’s disease: a molecular, hematological,

and diagnostic aspects. Ann Hematol 2011,;90:1337-40.

. Viprakasit V, Tanphaichitr VS, Veerakul G, Chinchang W, Petrarat

S, Pung-Amiritt P, et al. Co-inheritance of Hb Pak Num Po, a novel
alphal gene mutation, and alpha0O thalassemia associated with
transfusion-dependent Hb H disease. Am J Hematol 2004;75:157-63.
Viprakasit V, Tanphaichitr VS, Pung-Amritt P, Petrarat S, Suwantol
L, Fisher C, et al. Clinical phenotypes and molecular characterization

of Hb H-Pakse disease. Haematologica 2002;87:117-25.

. Singsanan S, Fucharoen G, Savongsy O, Sanchaisuriya K, Fucharoen

S. Molecular characterization and origins of Hb Constant Spring
and Hb Pakse in Southeast Asian populations. Ann Hematol

2007,86:665-9.

. Fucharoen G, Srivorakun H, Singsanan S, Fucharoen S. Presumptive

diagnosis of common haemoglobinopathies in Southeast Asia

saaladiainguazizenansuimslaio 1724 aifufl 2 wweu-Rgnen 2657



156

20.

21.

22.

23.

24.

25.

J Hematol Transfus Med Vol 24 No. 2 April-June 2014

Yosand wiegalsatt uay lannd eefs

using a capillary electrophoresis system. Int J Lab Hematol
2011,33:424-33.

Viprakasit V, Chinchang W. Two independent origins of Hb
Dhonburi (Neapolis) [beta 126 (H4) Val-->Gly]: an electrophoretically
silent hemoglobin variant. Clin Chim Acta 2007,376:179-83.
Fucharoen S, Sanchaisuriya K, Fucharoen G, Surapot S. Molecular
characterization of thalassemia intermedia with homozygous Hb
Malay and Hb Malay/HbE in Thai patients.
2001,86:657-8.

Ma S, Chow E, Chan A, Kung N, Waye J, Chan L, et al. Beta-

Haematologica

thalassemia intermedia caused by compound heterozygosity for Hb
Malay (beta codon 19 AAC-->AGC: asn-->Ser) and codons 41/42
(-CTTT) beta(0)-thalassemia mutation. Am J Hematol 2000,64:206-9.
Charoenkwan P, Thanarattanakorn P, Chaovaluksakul S, Sittipreechacharn
S, Sae-Tang R, Sanguansermsri T. Hematological and molecular
characterization of beta-thalassemia/Hb Tak compound heterozygote.
Southeast Asian J Trop Med Public Health 2003,;34:415-9.
Jindadamrongwech S, Tungbuppha N, Chuncharunee S, Butthep P.
Hb Tak and Hb Q-Thailand in Thai patients are S-window hemoglobin
variants revealed by high performance liquid chromatography.
Hemoglobin 2010,34:161-4.

Zheng W, Liu Y, Chen D, Rong K, Ge Y, Gong C, et al. Complex
interaction of Hb Q-Thailand and Hb E with alpha(0)-thalassemia
and hereditary persistence of fetal hemoglobin in a Chinese family.

Ann Hematol 2010;89:883-8.

26.

27.

28.

29.

30.

31.

Ngiwsara L, Srisomsap C, Winichagoon P, Fucharoen S, Svasti
J. Hb Kodaira II [betal46(HC3)His --> Gin] detected in Thailand.
Hemoglobin 2003;27:37-9.

Joutovsky A, Hadzi-Nesic J, Nardi MA. HPLC retention time as a
diagnostic tool for hemoglobin variants and hemoglobinopathies:
a study of 60,000 samples in a clinical diagnostic laboratory. Clin
Chem 2004;50:1736-47.

Lee AC, Ma ES, Chan AY, Szeto SC, Chan LC. Double heterozygosity
for Hb New York [beta 113 GTG-->GAG; VAL-->GLU] and beta
degrees-thalassemia mutations manifests as a thalassemia trait.
Pediatr Hematol Oncol 2008,25:227-31.

Li DZ, Zhou JY, Xie XM, Liao C. Association of Hb New York
with Hb E and alpha(0)-thalassemia in a Chinese woman identified
by Sebia CapillaryS2 system. Hemoglobin 2012;36:157-60.
Fucharoen S, Singsanan S, Sanchaisuriya K, Fucharoen G. Molecular
and haematological characterization of compound Hb E/Hb Pyrgos
and Hb E/Hb J-Bangkok in Thai patients. Clin Lab Haematol
2005;27:184-9.

Fucharoen S, Singsanan S, Hama A, Fucharoen G, Sanchaisuriya
K. Rapid molecular characterization of Hb Queens and Hb Siam:
two variants easily misidentified as sickle Hb. Clin Biochem

2007;40:137-40.



