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Case report
First case report of Hemoglobin Bunbury (Beta codon 94 Asp—>Asn,
GAC—AAC) a rare variant with high oxygen affinity causing erythrocytosis

in Thailand
Nuttiruetai Chanpo, Natthaphat Thawatsomlak and Noppadol Siritanaratkul

Division of Hematology, Department of General Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:

Hemoglobin Bunbury, the amino acid substitution (GAC—AAC) at codon 94 of the beta globin
gene, 1s one of several high oxygen affinity hemoglobin variants which can cause compensatory erythrocytosis.
We investigated a 27-year-old Thai male presenting a case of compensatory erythrocytosis. The results from
complete blood count test showed Hb 17.8 g/dL and Hct 52.6% while physical examination revealed the absence
of hepatosplenomegaly. Then, hemoglobin typing by capillary electrophoresis (CE) and high performance liquid
chromat o graphy (HPLC) methods were examined. The result from capillary electrophoresis (CE) and high
performance liquid chromatography (HPLC) showed Hb A = 53.4%, Hb A2 = 2.7%, Hb F = 43.9% and Hb A =
47.9%, Hb A2 = 44.3% and Hb F 0.8%. Both methods could not be used to diagnosis abnormal hemoglobin. The
beta globin gene sequencing was investigated and showed Beta 94 (G—A) / N result. Thus, it could be used
to diagnosis the Hemoglobin Bunbury heterozygote.

Keywords : ® Hemoglobin Bunbury @ High oxygen affinity @ Compensatory erythrocytosis
J Hematol Transfus Med. 2020;30:85-90.
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Hemoglobin Bunbury NANMINGN Elﬁuﬁf‘ﬂm Beta globin
chain 71 codon 94 ¥ WARMTIAEuNIRaedlsan Aspartic
acid (Asp) 41 Asparagine (Asn) ¥38 GAC—AAC™ 1o Hﬁ
1n59879999 Hemoglobin Bunbury Sansiaiessans
TOULAY Isopropanol ‘ﬁzﬂ‘ﬁ Hemoglobin Bunbury el
90 lumssusandanlinehandieausiu (High oxygen
affinity)"* & Ha iR s ARanZan (Hypoxia) kazdin1sn
SyeUMIET IR ALAIEaNINT 1IN (Compensatory
erythrocytosis)®” 498l lnaduidlenuansnsnlunsdusandian
Soehamilenusis (High oxygen affinity) fiRTIEmn3Ia
wilulsenelnesiud Hb Tak [Beta codon 147 (+AC)™
WaY Hb Kodaira II [Beta codon 146 (HC3) His—Gln
(CAC—CAG)™

Hemoglobin Bunbury Sj‘ﬂENWWH?WU@%LL‘ST]SL%WQGGHYJ
Sona 01t 43 1 Tiifios Bunbury tssineiaemands Tl a.e
1983 prafipanunnds L smeduiaaanamens
gnvasBlalnadufintnd (Abnormal Hemoglobin) L
ynosne s 3 T1e Wl 061 1990° esartanam e
01t 48 1 uazgnan o1y 22 Diiidlas Philadephia tasnel
oudm 1l e 1992 adsianyluasouesimuasie
fiifias Nova Scotia laemulugnan we uass) Tull el

2007" waeeutheikiumawy Hemoglobin Bunbury
Assuan lusunelne

LA
swamwﬂﬂw

dsgiihe: dthemelne 1y 27 9 sy Tquyviusy

Asuoanasos

msesaeme: arahemelinuduuasshale

MangIaMeiastfifnig

CBC: Hb 17.8 g/dL, Hct 52.6%, Rbc 6.04 x 10* /L,
MCV 87 fL, MCH 30 pg, MCHC 34 g/dL,
platelet 277 x 10° /L, Whc 6.1 x 10° /L

Clinical Chemistry: BUN 12.2 mg/dL, creatinine 1.13
mg/dL, uric acid 6.4 mg/dL, total protein 7.7
g/dL, albumin 5.1 g/dL, globulin 2.6 g/dL,
total bilirubin 0.56 mg/dL, direct bilirubin 0.19
mg/dL, AST(SGOT) 23 U/L, ALT (SGPT) 23 U/L,
alkaline phosphatase(ALP) 68 U/L

Ferritin: 385.9 ng/mL (Reference range 30.0-400.0 ng/mL)

Erythropoietin (EPO): 15.7 mlU/mL (normal range 3.7-

29.5 mlU/mL)

Hemoglobin typing: AMIATalaNLA 2 ¥anms i

mewah Table 1 Wa¢ Figure 1

Table 1 Result of hemoglobin typing by Capillary electrophoresis method and High performance liquid chromato-

graphy method

Method Capillary electrophoresis method High performance liquid
chromatography method
Hb A (%) 53.4 47.9
Hb A2 (%) 2.7 44.3
Hb F (%) 43.9 0.8
z15 z14z13  z12 z11 zwﬁﬁs Z(F) Z(D) Z(S)Z(E)Z(AZ)Z(C)  Z1 A B
| HbF
| Hb AZ
0 1 2 3 1 5 §
[ w0 @ s w0 @0 1o w9 w0 20 2w e e 20 3o Time (min.)

Figure 1 A Electropherogram by Capillary electrophoresis method; B Chromatogram by High performance liquid

chromatography method

Msdslaiaineazgedasusmslaia O7 30 il 1 anTiesN-Snas 2563



13
88 MQ§QW8 GJ%‘V]%IW‘E LT PITAS

Multiplex gap-PCR for common [3-globin gene deletion
in Thai: Negative for 3.48 kb, Filipino (B)°, SEA HPFH
(B)°, Chinese Gy(A gdP)°, Thai (df)° deletion, Hb Lepore,
HPFH-6 “y(* gdp)°, Siriraj-thalassemia Sy gdP)°.
Beta globin gene sequencing: Beta 94 (G—A)/N [Beta
94 (G—A) = Hb Bunbury]

N15I%hIRY

ANKHANIETANIABIGIGMS wuh siledtFmnoudes
daauad (Rbe) malilnadu (Hb) wasdanlnsese (Hot)
ganhenung Asldsumanmaiensisiauazanadieis
NGl (Hemoglobin typing) Toemanms Capillary
electrophoresis (CE) Wafa Hb A = 53.4%, Hb A2 = 2.7%
ey Hb F = 43.9% (Table 1) LLamemmaamﬁm@m”w
#anm3 High performance liquid chromatography (HPLC)
Wafa Hb A = 47.9%, Hb A2 = 44.3% W& Hb F 0.8%
(Table 1) WA U35ow Hb F ﬁwudwqﬂwﬁﬂmﬁ CE
fls 1b F flefususemanns HPLC anvsmsesiam
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vaeTalssmetlnelwueaiiound dabufiedsmsfizl-
Tnafiufiain@ (Abnormal Hemoglobin) i mﬁiauﬁa%iﬁ@hl,mm
F (Zone F) lunénms CE uasiienumis A2 (A2 window)
lymanms HPLC uaedl retention time (RT) 71 3.78 wifl
Tpeanuanmsasiengimafiowasenudidiuasdlaln
a1 (Hemoglobin typing) Yasissamanms laansouen
o gihedElalnaduisunfsiola delddwmmatud
e Beta globin gene sequencing WU codon
94 989 Beta globin chain Amanmerisiriiiuaeuninas
Aluan Aspartic acid (Asp) i Asparagine (Asn) yian
GAC—AAC %qmﬁau‘[muﬂ%“mm Hemoglobin Bunbury
Seeqlorhfoenflummes Hemoglobin Bunbury amnifilet
FnilsySiesauasanu o lEsiaudasenasmmanang
\Aomifion37a CBC Wy Hemoglobin typing WUTansend
@ CBC ﬁaghmm«ﬁﬁﬂ@ LaZNaYaY Hemoglobin typing
aidn AA Send dnsimeuazipssdslissnsaamasn
aadanls deinaemamalu Figure 2

ot
ndoaals Table 2 wuh wiheswlng) (Case 2-6
uaY Patient) Ailwmnme Hemoglobin Bunbury aimsads
Lﬁ@Lﬁ@@LLNLﬁIN‘%% (Compensatory erythrocytosis) &Nk

Case 1 daflumeammastyllsemeoasiaside Alsw
mmwmﬁﬁmmzmﬁ%’mLﬁmﬁa@L,Lml,ﬁw%u((}ompensatory
erythrocytosis) wasli Table 2 wa@aen P (M Poz‘ﬁ 50%
Hb Saturation) Iugthausnenafienias lasen Sioan
AFRAITIANNENANTD I 0, vaedlulnadudannan®

NN Table 2 NAMTH1592 Hemoglobin typing 2843 &,JT/
thenbilsimsnsnuensfiouasemududians Hemoglobin
Bunbury iflausilemeduilafimeouanniow Wasnis
MINTIRAETIRENSTW e Case 1 1935 Electrophoresis’,
Case 2-3 1‘1193% Cellulose acetate Electrophoresis g
Isoelectrofocusing (IEF)°, Case 4-6 ‘lﬂizuﬁﬁﬂﬁimiﬁawﬁ
Hemoglobin typing’ "‘éﬁtﬁmim’m Hemoglobin typing
989 Case 1-3 sausdamanafauasinmadunan o
mihsruimahiesemmaliensisiauasanatidang
lalnatusalualfivmanns HPLC uay CE shldnaunids
MaRaAa AnssemdnM sl o Hb A siuldlng
WAeiuTI % Case 1-6, @ Hb A lywanms CE vl
narinalfetumeruli Case 1-6 usindnms HPLC 4
ﬁmﬁqﬂﬁaﬁﬁmﬁum Hemoglobin Bunbury T Case 1-6
W&@IN Hemoglobin Bunbury shdimaiedouia Q"ﬁ'leht,mm
ey Hb A wasen Hb F lumdnms HPLC salena
FrdiAestuneanuli Case 1-6 udvanmMs CE saudieni
gelndifesrfueh Hemoglobin Bunbury lusieu Case
1-6 Udinanms CE ﬁ?uﬁmﬁqﬂﬂa’lﬁmﬁ’um Hemoglobin
Bunbury GL‘Lm 2% Case 1-6 g9 Hemoglobin Bunbury
i"fuﬁmimé"auﬁag’ﬁ@ht,mmﬁmﬁuﬁ’u Hb F

GL%ﬂﬁm’J’% Hemoglobin typing lpemanms HPLC /&
1w Figure 1(B) s envasilstiusanaiia Hemoglobin

) Patient

Figure 2 Patient’'s Pedigree
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Table 2 Result from review literature and patient in this case report

Case 1 2 3 4 5 6 Patient
Sex-Age F-43 M-48 F-20 F-21 M-49 M-? M-27
RBC (10"/L) 488 6.83 5.63 5.54 6.72 5.43 6.04
Hb (g/dL) 12.8 20 16.8 17.1 19.1 16.8 17.8
Het (%) N/A N/A N/A N/A N/A N/A 52.6
MCV (fL) 84 93.8 92.5 915 84.7 91.2 87
MCH (pg) 27.9 N/A N/A 30.9 28.4 30.9 30
MCHC (g/dL) N/A 31.3 32.3 33.7 33.6 33.9 34
Hb A (%) 602 57.30 56.00 57.1 56.3 58.3 53.4%,

47.9**
Hb A2 (%) 2.02 2.8P 3.1b 3.3 3.3 3.2 2.7%,
44.3%
Hb F (%) 0.18 1.00 0.60 N/A N/A N/A 43.9%,
0.8*
Hb Bunbury (%) 382 38.9P 40.2P 39.6 403 38.5 -
o Genotype N/A ao/ao ao/ao N/A N/A N/A ao/ao
P_ (mm Hg) 21.0C 195 17.0 19.54 20.54 19.5d -

Case 1 Italian women from Bunbury, Western Australia”

Case 2-3 Caucasian man and his daughter from Philadelphia, USAY

Case 4-6 Canadian family form Nova Scotia®

@Electrophoresis on Cellogel method at pH 9.2: DCellulose acetate and isoelectrofocusing (IEF) method;

CControl 26.5 mmHg; dNormal range : 24.0-27.0 mmHg, N/A = Not Available,

*Result for Capillary electrophoresis method; **Result for High performance liquid chromatography method

E heterozygote Vlm” Wiaaan Hemoglobin Bunbury Wl

v 6 v X . A va
MITERANNNADANUAIL RT (Retention time) Alnaifes
AU Hemoglobin E A9nuiiu3ne Hb A UL

aqu

e ey Hemoglobin Bunbury avilnme Com-
pensatory erythrocytosis Lﬁmmﬂ Hemoglobin Bunbury
ungualulnadiu high oxygen affinity 49 wthoaglaifions
dladsrmamaiasfiimaaswuen RBC way Hb gennund
dulun1361999 Hemoglobin typing YNNOTIa@EMANNTS
Cellulose acetate Electrophoresis ¢ IEF a8NUGILA
284 Hemoglobin Bunbury 8g/5ewiashumils Hb A il Hp
5 Sosmomsnmmiuduiseaia lulaqsiasfuans
dulvejaTaavn Hemoglobin typing AIAADIRTITA TN
5lusd laeldnanms HPLC wagm3a CE ynesiaeme
$#aNM3 HPLC 2gnu Hemoglobin Bunbury I%W]S‘Qﬂsﬁ%

aanan Ui Ho A Faunanms CE Biagny
Adunadeniuiu Hb F f9msasiaies Hemoglobin
. A | a ' Vi@ A A A
typing Wesaehaden iammnsavanlediuglulnainia
Undirfiale F9n38imasseTratiugieeg Beta globin gene

sequencing
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