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Abstract

Objectives: To determine prevalence and problem of abnormal hemoglobins (Hbs) on interpreting hemoglobin (Hb)
identification results in Lampang hospital.

Materials and methods: PCR was performed to identify globin gene defects in 102 from 14,909 routine blood
samples failed to identify types and quantities of Hbs by cation-exchange low pressure liquid chromatography (LPLC).

Results: Prevalence of abnormal Hb was 0.68%. These abnormal Hbs could interfere with chromatogram
interpretation. Hemoglobin (Hb) peak residing around F window was Hb Hope (71.6%). Hb peak localized around
S window was Hb Tak (13.7%) and Hb Q-Thailand (10.8%). Hb peaks residing after HbAz, at Hb Constant Spring
window, were Hb AZ-Merourne (2.9%) and Hb AELampang (0.98%). These abnormal Hbs were seen in both single
form and combinations with o and B-thalassemia with alterations of hematological parameters.

Conclusion: Incidence of abnormal Hbs in Lampang was rare but may interfere with interpretation of Hb identification
performed by cation-exchange LPLC. Consideration of hematological parameters and globin gene defects were

necessary to obtain correct interpretation.

Keywords: Hemoglobin typing, abnormal hemoglobin, molecular analysis, low pressure liquid chromatography

Bull Chiang Mai Assoc Med Sci Vol. 47 No. 3 September 2014 153



unAQgo

Qﬁlﬂﬂﬁwﬁ\‘)ﬂ [WadLATz ‘vxmwﬂimm ﬂrummmaiuinauuwﬂﬂn iidan1sudananisaTiariauazlsunn
aImInauuiuIsawuwuwaaﬂﬂﬂa

mﬂuanﬁms mmsm’aﬁ]mmmﬂnmaaUuiﬂauumaﬂaﬁw‘nawﬂumaamaLaa@mm’sﬁﬂumuﬂs‘ymmﬁ]m’m 102
i’]ﬂﬁ]’]ﬂﬂ\‘m&lﬂ 14,909 i’]Emvl&JE‘ﬂZJ’ﬁﬂLLﬂaNﬂﬂ’]i@li’Jﬁ]‘H%@LLa ﬂ‘iN’]mﬂINIﬂaUuN(ﬂﬂﬂ(ﬂﬂ’m’lﬁ cation-exchange low
pressure liquid chromatography (LPLC)

nansdne: anugnuasilulnadudaUndfie 0.68% udarasuniunsudananisasvanlasanlaunsy
aIuInauumﬂmnm F window @ Hb Hope (71.6%) aIuInauu‘naﬂmnm S window fia Hb Tak (13.7%) uaz
Hb Q-Thailand (10.8%) L& aIuInauuwaUUSLam%ao HbA UaZ@INUUILIM Hb Constant Spring window fa
Hb A:Melbourne (2.9%) Uz AsLampang (0.98%) Toumurisiinidenuss zagiwnunuuasrhuazidmaadidiolas
fmaulfauulssmassvnalafaing

gynamsdnun: anwgnvesdlulnadudauUndludindashelig udsunnsuniumulansmasaiiauss
YSunadlulnaiumeis cation-exchange LPLC I msfansandimslafiaineuazanufiadndvasdulnadudn

a‘?aﬁ‘htﬂmﬁaﬂ'smgﬂﬁawaammﬂawa

arsa: minTlienzidlulnadu SlulnadufiaUnd mylianeiszauluiana Low pressure liquid chromatography

unun

Flulnadufdan@ (abnormal hemoglobins or
hemoglobin variants) Lﬂum’]&mmln@mwwuﬁﬂﬁ&l
wm’l,mﬂ@mmw@ﬂﬂmmmﬂIﬂauuluImaﬂamaa
Flulnadu ﬂaauumianwuaIuIﬂauuw@ﬂﬂmvluuaﬂ
131 1,000 wia' dnsululsznalnowyldtesnin 20
a9ia? wiu Flulnadu 8 (HbE) Flulnaiu aeuauanadss
(Hb Constant Spring: CS) Faududlaulnaduiinuldvon
Tulassmsarammsadidoasing® wonaniisiwy
Flulnadufaundaug fnvlalivesituiu AN
aIuInauuwmﬂnm’mea dugasTanuandrotiu o
AUl dveslszTng uas anundenaad dwmivlu
ﬂi”mﬂvlmsum'mmemaﬂmrmwumma mﬂ“ﬂmuu
f#35amamdlulnadufnUn@nanods laun cation-
exchange high pressure liquid chromatography (HPLC),
capillary electrophoresis (CE) or capillary isoelectric

focusing *"

ILRe cation-exchange low pressure liquid
chromatography (LPLC)"
Isawmmaa"wﬂ’mLflukdwmmaquﬁsm”wﬁﬂgﬁ
woad Ju@nislssweiviaditne avariiauszdTuam
Flulnailu (hemoglobin typing) #3835 LPLC a1nenaging
LaammwﬂaUl‘lﬂidWﬂW’]ﬂﬂ'}ﬂN wazlsaneaang

J’]’]EJGL%'%GM’J@]G'I‘]J’]\‘] I@ﬁmnmmmalﬂa viszanak 3,000

154 Nsasnaiamsuwngigoslng

e mumaﬂamammwmnwu peak va98lulnadn
Aaunaflsanmasmuszmlanaanal§iud Sidos
@li’m@]a@]’m?ﬁﬂﬁi”@mimaﬂa LT polymerase chain
reaction (PCR) ﬂ’]iﬂﬂiﬂ’]ﬂid%%lﬂ@lﬂﬂi“’ﬁdﬂLwaﬂﬂ‘]ﬂ’]
ANUTNUAL ﬂmmmaqahﬂnauumﬂﬂmu(ﬂm{l6] T
Swiadihe Lwalwaumﬂuna%mmﬂmn@mm
A3z lwnIuLana hemoglobin typing Uad@latndLiaa
WaY Lwaem\ﬁﬂLmumsa@msmamama@mwamsmw
mu@LLa‘vaJimmaIuIﬂauumeﬂm viatelildumw fia
mmnmmu,w amlﬁmﬁ'} SINWHNRATIY hemoglobin typing
ﬁmmgﬂml,%aﬁa wazidudszlomidaunnglunmsifiany
Tsamslafiainen

ddqua:dsms

1. NRAG0E9

AaLRanamanian 102 Me mﬂmv\m 14,909 Mol
NAINATI hemoglobin typing foe3adi Lﬂi’WﬁT;f[ﬂﬂﬂ%
a@lium (Hb Gold analyzer, Drew Scientific, England)
Walkusmslunudsziniuaeslsswenunadithe s2ning
W aniaEngn 2553 Faldounneanay 2557 fAatnaviinue
1%~aa379 hemoglobin typing fidanmaslasunlawnsa

7 47 afuf 3 Fuenomw 2557



wandrsluaninuluendnd laun wu peak 7
ATIGIUAUS S-window wiadlansmelasuilawny
ligoandosnunanisasianislaiainea laun wu
peak NFWWII F-window 130 dunsslnanudlalnadin
Constant Spring (Hb CS) uddfauiilaiiaailainanutig
Und Selaitsdinfotesnumaadide

2. SuAaRNTANEN

SagII0ENIAanNI 102 T8 WIDUTINANNTATIA
complete blood count (CBC) LLazNaN1361333 Hb typing 14
VS9N AT uaULaTIAD3 Wwaias 110 $1WIw 54 1B
uazdn 48 Mo ahvl,ﬂﬁg{uﬁ’iﬁ?’ﬂLLﬂ:W”@uu’m’]s@mﬁﬁadfﬂ
mMenasdfuanianenisunng (ad.) amzmaiianis
wwnd amrInspvanuin tNansIa3tnTeianuia
Undluszauluiana dainadia allele specific PCR w38
direct DNA sequencing

3. 93U59INN13298

miﬁﬂmuvlmuaummlvxmLuumiﬁﬂmmnﬂmw
ﬂﬁ&m’li’mEJ‘UE]GINWEI’]U’]&E]’]‘]J’N autufintaanui
81 0027.120/222 anum 4 nIngnay 2550

wamsAnNuN

anugnuazansmrpasdlulnaduindnd

NaIINMIIATFANNAaUnGrasduLean Inadn
waziienlnafuludatsfidudagmns 102 newuindu
§lulnadufiaUndvionua AatduanugnLriniy 0.68%
dsznauie Flulnadulad (Hb Hope) 73 518 (71.6%)
Flulnaduain (Hb Tak) 14 Te (13.7%) Flulnaduin
Inouaud (Hb Q-Thailand) 11 518 (10.8%) Flulnadn
LYALB §I (Hb A:Melbourne) 3 11 (2.9%) waz Flalnaiin
La‘nmma (Hb A Lampang) 1 718 (0.98%) mmcﬂﬂu
Table 1 1{83A3z¥unaINEILARINTIAR RN
sTuTnadudaundns 5 siauulasanlaunsy wuialulnads
Aadndmariiinsiadanilndidosiudlalnadulngd
na1afa Hb Hope LARaw L@ unTs F-window (Figure 1)
Hb Tak &z Hb Q-Thailand mﬁiauﬁh@‘inmm S-window
(Figure 2 and 3 m&lm(ﬂ‘u) “Um“n Hb A Melbourne L
Hb A-Lampang Lﬂaauwluml,mmmd Hb A (Figure 4
and 5 AW&AL)

Ufjdunusszninsdndlalnadnindndsunudn

waannaz/vmIalinns1aaBLAe
Luaamnﬂsmﬂmmﬂmuamaavlmmmwmﬂmm

O-thalassemia ez B-thalassemia ﬂawu’maa muma

Bull Chiang Mai Assoc Med Sci

lavinmsanadeneimduues a-thalassemia wazvad
B-thalassemia ludraghanfidamins 102 dage 210
m‘nmevm%miuLaﬂawmﬂﬂumaaﬂﬂﬂauuwﬂﬂﬂm
¥ 5 T%@MﬂﬁauwuﬁiiwﬂﬂU%LLGQW"ILL@J%SQU@I’]YIG&
Sifivere vlvslulnadindalndnasranuudazsial
STuriotuas sﬂLLuumaaaIwInauuw%awn%aﬁﬂ (Table 1)
I@ﬂﬂammﬂu Hb Hope & 9 3luvin ngy Hb Tak 4 4
sTuriod) ﬂawmﬂu Hb Q-Thailand Wy 4 3Turiar] na&m
1w Hb A;Melbourne Wy 3 5Tuviva) uas Hb A- -Lampang
wu 1 3lwied TaokanmssTw Hb typing BuuTNYes
ng§y Hb Hope i HbF ﬂ?nauwﬂﬂumﬂ n§y Hb Tak
L8z HbQ-Thailandi HbSﬂsmauma‘[umﬂua NG
HbA:-Melbourne uaz Hb A- Lampang dunatdn Hb
Constant Spring ‘nnﬂumﬂ ammwﬂgauwuﬁﬂu
a-thalassemia uaz P-thalassemia laivilmsindand
w39 retention time vas&lalnaindaUndilasuulasly

gayanslaiaingrzaswivedlulnaduinlnd
mammﬂaﬂm'ﬂmmmwwm Hb Hope 49 18 W
Hb Tak 7 918 W&z WIne Hb Q-Thailand 8 318 L/aanuas
luanenérsdaanitas (Table 2) memammmmwaua
melafiaingnuasnmeslulnadnialndvs 3 viia wui
dmalafiaineuazasfidaiaauasnnaiia uandan
agadinadAN9aiia (p<0.05) (Table 2) lagan MCV lu
Wwz Hb Tak wazwme Hb Q-Thailand Suwaliudnin
/1 MCV ELuW'mw Hb Hope luamizfiwane Hb Hope i
RDW mﬂa@ EJ‘LNLlIE]Lﬂ‘SEJ‘]JLYIUU‘S”WJ’NW’M‘” Hb Tak
NUNI%E Hb Q-Thailand ‘nd Hb Tak wae Hb Q-Thailand
LARaw UG S- window 1dlauris wuden Hb, Het,
RBC count, W8z MCHC uanenanuagainpsamnig
&6 (p<0.05) &2uA1 MCV, MCH, uaz RDW-CV lidnani

SOSTUWaNSANUN

FlulnadufaUnanulenalan msnszansduas
mmmnmuﬂumam@maaﬂimmuammwmmumam
mdnmainudlulnafiufadng 5 70 T 4 Tiausn
Lﬂumu@mﬂﬂmmsswm’mwuluﬂiwmnﬂmmLLm71“15
LLG\ﬂ’J’]&J‘Hﬂ“{IWUGﬂ\‘mu mawaﬂmmmwnmmmm
i Hb Hope Lﬂuaiulnauuwﬂﬂﬂmﬂwuwﬁnﬂmﬂ
ludszansdamiasth laswuanniiesasuas 71.6 284
SalnadndeUnafiny aefinmadusosdszmndlnawy
dnqn’s ﬁauamﬂuﬂiimuamammmu’l‘mimau
MINATERHANTI hemoglobin typing @838 LPLC ‘ﬁ\‘l
snwmelasunlaunsuwes Ho Hope 95WU peak iNUHES
F-window

Vol. 47 No. 3 September 2014 155



Table 1. Genotype, combination, hemoglobin type and hematological parameters of 102 abnormal hemoglobin types

found.
RBC
DTV C Hb Het Mcv MCH MCHC  RDW-CV
Hemoglobin variants n
by LPLC  (x10°/JL) (g/dL) (%) (fL) (P9) (g/dL) (%)
Hemoglobin Hope (Bm's'ﬁ“"’)
Heterozygous Hb Hope 49 A2FA 4.1+0.6 12.1+1.4 36.1+4.8 87.5+5.4 29.4+2.5 33.611.4 13.2¢1.1
Compound heterozygous Hb Hope and Hb E 6 EF 4.1+0.5 10.4+1.2 32.6+3.8 79.4+4.8 25.5+1.2 31.9+1.2 14.0£1.0
Compound heterozygous Hb Hope and Bo—thal 7 AZF 4.5+0.7 9.0+2.0 28.2+5.8 62.9+5.8 19.8+2.0 31.9+0.6 17.1+£2.3
Double heterozygous Hb Hope and O-thal 1 (SEA) 2 A2FA 4.240.2 9.0+0.8 27.9+2.0 67.0+1.6 21.5+0.8 32.1+0.4 19.4+4.2
Double heterozygous Hb Hope and O-thal 2 (3.7 kb) 3 A2FA 3.3+1.1 7.3+3.3 23.9+9.8  69.9+13.5  21.3%5.2 30.2+1.9 18.6+7.9
Double heterozygous Hb Hope and O-thal 2 (4.2 kb) 1 A2FA 43 10.3 30.2 70.2 239 341 14.7
Double heterozygous Hb Hope and Hb CS 3 A2FA 4.2+¢1.3 10.9¢2.8  35.6+11.5  82.8+3.6 26.2+1.6 31.242.3 14.5+1.9
Compound heterozygous Hb Hope and B”-thal and heterozygous
AF 5.2 12.5 38.5 74.0 24.0 32.4 15.5
QO-thal 1 (SEA) 2
Compound heterozygous Hb Hope and B“—thal and heterozygous
AF 53 10.5 323 60.9 19.8 323 15.3
QO-thal 2 (3.7 kb) 2
Hemoglobin Tak (Bus:erm-mmc inserlion)
Heterozygous Hb Tak 7 SA 5.7+1.4 13.644.0  43.2+11.9  76.0£9.5 24.0+4.1 31.4+1.7 16.1+2.6
Compound heterozygous Hb Tak and B"-thal 5 SF 8.1x1.4 17.412.9 56.9+10.0 68.1+7.0 20.8+2.1 30.6+0.8 22.2+3.7
Heterozygous Hb Tak with compound heterozygous O-thal 2
1 SA 59 13.7 44.0 74.5 232 31.1 15.0
(3.7 kb) and Hb CS
Double heterozygous Hb Tak and Ol-thal 1 (SEA) 1 SA 5.8 13.6 42.8 73.8 234 31.8 15.6
Hemoglobin Q-Thailand (O*~"*)
Heterozygous Hb Q-Thailand 8 AZSA 4.4+1.1 11.3£2.8 33.8+8.2 78.0£8.7 26.1+3.6 33.4+1.0 15.4+2.3
Compound heterozygous Hb Q-Thailand and Hb CS 1 AZSA 4.7 10.5 334 711 223 31.4 16.2
Hb H disease with heterozygous Hb Q-Thailand 1 SHBart’s 3.9 8.5 27.8 71.3 21.8 30.5 20.1
Double heterozygous Hb Q-Thailand and Hb E 1 SEA 5.4 121 38.7 "7 224 313 211
Hemoglobin A -Melbourne (O1asreF M)
Heterozygous Hb AQ-Merourne 1 CS?AQA 4.8 9.5 30.8 64.2 19.8 30.8 20.6
Heterozygous Hb A -Melbourne with heterozygous O-thal
2 1 CS?AA 4.6 9.8 30.3 65.8 213 323 17.0
1 (SEA) 2
Heterozygous Hb A -Melbourne with heterozygous O-thal 2
2 1 CS?AA 55 14.3 43.0 78.0 26.1 33.2 13.2
(3.7 kb) ?
Hemoglobin A -Lampang (O7erTIMTy
Heterozygous Hb A -Lampang with heterozygous Hb E and
2 1 CS?7EA 5.7 14.9 45 78.9 26.1 33.1 14.9

heterozygous O-thal 2 (3.7 kb)

Reference range of hematological parameters shown as mean+SD are as follow: RBC: male = 5.0+0.5 x10%/L, female: = 4.3+0.5 x10°%/uL,

Hb: male = 15.0£2.0 g/dL, female = 13.5+1.5 g/dL, Hct: male = 45+5%, female = 41+5%, MCV = 9249 fL, MCH = 29.5+2.5 pg, MCHC
33.0+1.5 g/dL, RDW-CV = 12.8+1.2%
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Figure 1. The chromatographic pattern of Hb typing in a sample with Hb Hope which migrate in F-window (by LPLC).
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Table 2. Hematological parameters shown as meantSD and statistical test of difference between Hb Hope,
Hb Q-Thailand and Hb Tak.

Hemoglobin variants Hope trait Q-Thailand trait Tak trait Kruskal-Wallis
Case (n) 49 8 7 p

RBC (x10%uL); mean +SD 4.1+0.6 4.4+1.1 6.3t1.5 0.001

Hb (g/dL); mean +SD 12114 11.312.8 15.9+3.1 0.002

Hct (%); mean +SD 36.1+4.8 33.848.2 50.2+11.1 0.001
MCV (fL); mean +SD 87.5t5.4 78.0+8.7 80.316.0 0.001
MCH (pg); mean +SD 29.4+2.5 26.1+3.6 25.6+2.6 0.001
MCHC (g/dL); mean +SD 33.611.4 33.4+1.0 31.8+1.2 0.011
RDW-CV (%); mean +SD 13.2+1.1 15.4+2.3 15.1+1.4 0.001

Reference range of hematological parameters shown as mean +SD are as follow: % Rbc: male = 5.0+0.5 x10°%/uL, female: = 4.3+0.5 x10°%/pL,
Hb: male = 15.0£2.0 g/dL, female = 13.5+1.5 g/dL, Hct: male = 45+5%, female = 41+5%, MCV = 9249 fL, MCH = 29.5+2.5 pg, MCHC
33.0+1.5 g/dL, RDW-CV = 12.8+1.2%
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Figure 2. The chromatographic pattern of Hb typing in a sample with Hb Tak which migrate in S-window (by LPLC).
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Figure 3.The chromatographic pattern of Hb typing in a sample with Hb Q-Thailand
which migrate in S-window (by LPLC).
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Figure 4. A LPLC chromatogram of Hb typing in a sample with heterozygous HbAZ—Merourne
with heterozygous a-thal 2 (3.7 kb).
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Figure 5. A LPLC chromatogram of Hb typing in a sample with heterozygous HbA2-Lampang with HbE.
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