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ABSTRACT

Background and Objectives

ABO grouping is one of the most important pre-transfusion test in blood
banks, requiring concordance between forward (cell-type) and reverse
(back-type) methods. ABO discrepancies arise when these two methods
yield mismatched results, necessitating resolution to prevent adverse
outcomes. A rare but significant cause of such discrepancies is the presence
of weak B subgroups, characterized by markedly low B antigen expression.
These subgroups are detected through the adsorption & elution method,
which is very difficult and time-consuming. Molecular techniques offer a
more accurate and efficient alternative for detecting these variants. This
study presents three uncommon cases of weak B subgroups, in which ABO
grouping failed using serological methods and was clarified by molecular
method.

Case Reports

Three patients samples were referred to the Immunohematology Reference
Laboratory for ABO discrepancy analysis. The first case involved an 18-
years-old female hospitalized for gastric surgery; the second, a 42-year old
female undergoing cesarian section. In both cases, the packed RBC were
requested and their mothers reported an O positive blood group. The third
case was a 15-year-old mail with a mental disability whose sample was sent
due to unresolved ABO grouping result. The cell-type and back-type ABO
grouping was performed using both automated and tube methods. The
results showed different discrepancies: cell-type grouping suggested weak
B antigens, while the back-type grouping was consistent with group O. To
resolve this incompatibility, Molecular testing was conducted using the
PCR-SSP technique. The molecular results confirmed the presence of the B
allele in all three cases. These molecular findings, integrated with
serological results, support the classification of all patients as carriers of
weak B subgroups.

Conclusions

The Molecular methods serve as valuable complements to serological
methods in accurately determining ABO blood groups in both donors and
patients. Notably, ABO genotyping plays a critical role in confirming weak
expression of A or B antigens, especially in cases where serological results
are inconclusive.
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Blood Transfusion

Copyright © 2025 Journal of Iranian Blood Transfusion, Published by Blood Transfusion Research Center.
This work is licensed under a Creative Common Attribution-Non Commercial 4.0 International license.

\FA



http://dx.doi.org/10.61882/bloodj.22.2.168
https://orcid.org/0000-0001-8660-0055
https://orcid.org/0000-0001-6552-9368
https://orcid.org/0000-0002-7865-7032

OFAVYE) VE-F il ¥ o )lad YY 6y9

<
L 4

3,90 o)l

31893190 i )13 2 Fsg0 gy LABO S 095 @llai pus &3

B &b g o sldog ¥ )

r.

"s39 3,1 oo Ly (D) e daloli <

,Jeq ‘5;‘.)[44 u“’)ﬁ

Olnl= OlRs = 93 JEsl b (cimgh 5 (Bigel Jlo dne— 95 JUl Slidod S 50— (93 Sl g halgilen il Wlid )5 -
Ol = ol = 095 Jiil b (ctaghy 5 ($Sisel (o dunsge - (g3 Jil Slidios S 5e - 05 Sib g (lidosS PhD -v
Olrl= Ol - s> JEsl cb ctagh 5 (D9l (Jlo o - (g5 JEl Dladog 55 0 o cwlid gy sl elidlS Y
Ol = 0l = 0% JUl b (il 5 (sbisel e dmsga - G Ji) Slaios S 5 Jledils - 93 S 5 omlises PRD -f

Oduid

S g dirly

4 95550 plonl g5 Sl 5o 95 JUH 51 JB e GtalejT e lsie 42 ABO (saieg S
ABO llas pae bl andls cillas K355 b ool o5 ol gopus 5 (slobes skizog,S ol
pae 4g5 yo a3l 41dls 092y (Kinleal (s g (Jolo sai0g)F o o5 W80 &) Sloj
sleog S 55 09d 6ol UL 93 G2, 5 B 99D Jo (9> JUal 5l S il @illes
b ol Eondh il 0ol (2lS ABO (g5 09,85 ikl pac &b, S ;0 45 B G
(Adsorption & elution) g, b &5elgpmw ofiale;l ;8 B Chund sloog,S ;5 Laudeds .5l
Foge o) b (o2l (ausiS (Jg gdi oo plowl ol (e gy Gloj Sl g, oS
Sl 45 Gl B Caund 09,5 115 0,590 ¥ 5l 50,90 sl gt 155 a8l,l andllae ol 5 Bow il o
G B ABOGS poe JJs 41 (Siedg p (g, 50 S8 nl (S5 095 il oo gl
ol 00 s (JoSlge B9, b Caled 50 9 03958

Q90 I3

e o oK talojl 4 Loy diged o5 ol 115 20 ) slons s 4 g jo (63,90 SIS !
sone oz e 4 Wl VA 5550 5y b Sl ol g3 JU! slojbo 53 gilangion!
Slow 58 8 sl g ead (g Gliwlen o plaaly e 4 a5 Al FY (il> S
O lagyl g 09,5 Jlows 99y jolo 4 4y g 02 00l 05150 308 JgalS 03,519 sl
1 ol e 45 a5 il o 03 Cudalan (gl Alis 1Dy S pgus slons bl g0 Carto
52 9 ok ABO gti09)5 (pzand b Jlo | )] diged s Jlass Lassi (Gig5 09,5 (peats
&S Gk w4 ol plas ) Folie b Jlew dw b gl Sl 9 Ggmmlegsl by, 4
S pas @) gl ldge GLas ) 0 098 ooy sy, S g hand B (Jolo (g S
olas ) B Yl o9z (JoSIgn alejl gulti .ad ploxil PCR-SSP (59, b (J9Sge (Aulesl ABO
Aiblon B ciand 09,5 05 slons das o oS30 5 (Saielgpw gl 4 dazgs b il

S

9% 0955 Tue (e 50 Suiglg e Sgdy sl iyl JoSe gy o (J5Sge g,
LA slagisl dand ol anl joliie 4 ABO uligis ()b 5l adlyge jlows 5 sasSTaal
Cootl b gy S plge 4 (o g (ol suni0g)S 50 00 olowl (slaHls o3, 9 B
g g0 0olizul

09> JUsl :AABO (595 09,5 (aillal pus (ABO g5 05,5 piunsmw 3subell Slals”

VECFY) il e ol
VECFLYIVA Gy gl

d http://dx.doi.org/10.61882/blood].22.2.168

Sadeghi-Bojd Y, Mirzaeyan F, Khooban Z,
Oodi A. Molecular Resolution of ABO
Discrepancies: A Case Series Involving
Uncommon Weak B Subgroups. J lran
Blood Transfus. 2025: 22(1) : 168-174

- o5 JEl Slihos S e Jlenils gl 95,1 5
- o5 JE b agh g el e dsgo
olnl- oS

VESEA-N VOV 1 iy Gpiio

a.oodi@tmi.ac.ir

IR.TMI.REC.1404.004

154



http://dx.doi.org/10.61882/bloodj.22.2.168
https://orcid.org/0000-0001-8660-0055
https://orcid.org/0000-0002-7865-7032
https://orcid.org/0000-0001-6552-9368

Ohles 5 oz Bolo i

ABO g 09,5 1l pae

05 0 pmedysacsly Hs-dise w3l y (Shs s o
(3) 93,5 0 B sloog 5 pj elyl ol

Gkzog S (iaSTy 508 b Vgane B og)S 5 (s i
L 9929 (JUglS 550 H 51 5 AB 1 9 B 5T L ABO
olwlis ¢ ;0 B 5T (a3 olSTe 5l ABO 0924 pac
Adsorption ) :yigll g L slaadllas (5l 0 B 5 gl
9 oy 53 (&3l 3 B e > B 51 L (& elution
(7 A wdloo Jsge slaiy,
gy opl Lel il co SG580g s o lasbil sl o,
a5l bl &8, jshate 4 a5 0oy olacasgaze lls
PCR-SSP & Real time ,.1a JoSdge slo yig, 3l eolail
o 9 Fob G009)5 (e S99 Sla RS Ay
3,10 0g3g diged 09,5 i 40 ol Sl 5 0080 I3l
slasab T 5l ealiwl b So3glga slasby, yo 4z S
5 00 030 s il cax s og,S 1 ST JUslS gige
O)‘é 3929 oL».»_wl oa)f u.».».t.) )L:? Lol "‘\49_'*’&54 d.»...)j.lf—‘
JoSe (B9, Sq e Jose Loty (o p (V0 -IT)
09,5 e (e 50 Sislg e oy, sl e
4 ABO 98] 69;.‘4 )‘ | )144.: 9 IRSSLIRYY! @9’
&5 5B LA slagjil e o o anls jshate
A ooy g (ol (30,5 10 00l Syl sla a8l
0955 325 3 33U 3,50 ¥ (s 2 183,90 )15 addllae
I9¥9e b9, L ABO Bl pae (o> j0 45 302 B
Dgy 08D QS'L""L"""'

) oyge GBI
(8 o..\mf‘ﬂ&l.{:d.gdfdjb YA gzl
oSk 508 J5elS 03,51, sl 1 (5 sl o 00
D91 Cado O (59 (F55 05,5 jlom jole aiaT a4y 09y 00l
Jsl el 5g)gileangigen! g po o8 iolo;l 4 diges
5heslawl b o ialay] jo ans )8 J—w)l olpl e
S HLES (g0 5 (Jobos g0005,5 (1) ABO (3L
u....Slj AQS"J l_' ‘59...0 u.u.as‘j 9 (5’5’1_“" 6..\.;;)05;
Sl lsd [y H o b 698 +Y j2uSTy s B ST b s

\Ve.

e
Jsl 51 8 pge Gialej] S lsie 4 ABO (gaies S
09 ) Jolld a5 358 o0 plonil (95 SO y0 o3
adls cdnlas Kouo bwb g ol oy g Jsbw
Om A5 W oo 7y (Sl ABO gl pae () (V) il
L ol axdls 092y (Sinloal (goyuw g (Joho giiveg S
Gl pae s &) (Jad g (LS mls e Bl poe
b b 03T b by 15 e a5 Wl
L il L baye (slse ams &) (SeiSs Jslye
sl Ol b g el ool g8 ez Jolod ool il
(S5 09,5 SlepisEl Ol by r 5 s lST
sty 5 (Joho Ganog S 50 o)litie 8 sla 25Ty
g5 o (1 F) wdbioo (oo (095 50 o)lie 2
Gy 5B o2 J= (93 JUisl ) g8 b llas pac
ogS mo pd 95 azlizr 008 ol 5Lt o5
e 08 ABO slagols il oo )5 50,55 ABO Ll
sladslS (B952 090 jlgen 9 leleS 5l Jlud 4
e Slinil (S 9d s5lS DS s LBlse g 503
33,5 o0 (37 0% pS S e Sale o 9 DIC) (Bge 1o
s 555 05 3BTk Jdo 4 ABO slaes 5 505 .(0)
el as Gl e o 2uSly 5e)8 sleJolS
L ol poe ool a8 08 o olzl Jslw saisog,S
& P 2 a5 BogS pj () sg-dioe (oo S35
el oL ezl 0als S ABO g 05,5 (pollas pas
L 3 RBC 3 B slapjstl jlake 2als LB og)5 55
g g0 ATt doed e ol 3l Dloeds 530 B olge jgua>
Sy aslae A loog S 5 5l S ol ggeis
S 0 B oy sl HT jo g Jdo au B slees,S 5
Sl o 5T Cdlad )0 Dl i 4y mie g 09 o0 48,5
S o a8lal sl o H 5 sl a0 1) B aid aS 00 5 o0
&9, ABO lagj il (o 508" Jotno gla T .(#-A)
0 JoS25 (49351 V I ABO (5. 0)1s 51,3 % pg5909 5
Ol o ) G e Vg 7 Lagl jo a8 el
5 ABOAOL sla ) T .08 o Lyl B 5 A sl ]
GogtlS s ST pndygaish wix i 5| ABOB.OL
S Sl 695 Slam b aSV (45551 40 055 42 (SNP)
ABOB.OL T .05 ls gles 355080 b el 351 S
50 GaeilS e sla 03> (6l)ls ABOAOL & oS
9 C.7T96C>A . €.703G>A . ¢.526C>G lac . 28gss
JUss 4 g el ol id @) yomie a5 el €.803G>C



\f’f uLumJL) Al D)LA.,::: Y 0)50

<
<

S I o ols plsi | H T Uy og8 +F ST
b [y, GV B Joboo b (238Ty (2l 31 (g0 (09,5
(O Jgo2) 092 (e J 7S9350 Jshoo b (25T5 0l

Wged « ABO Billai pue > S yidon (omp 2 Sl
ch—lesl ol Jlo)l (G55 oy, S g ollinlesl &
555 s, Skl 5l eslawl L PCR-SSP g, Lo JsSUge
Olsie 4 (NGH) glowsl iy yg0,90 0 ploxil coais
3529 J9dse Slubesl bl o b eolawl J=ls J o8
5 Seislorm @S 4 azg b () ) ol e |, B T
3l oo B og)S 5 i syl sle (J5SUse

1050 5,15
S g imd Eodslre (gLls Wl VD ey Sy Lo
e (b lon Lasgs (S93 09)5 (et 50 Sl e
Jil plojles 5glgilangige] oz po olSitgl sl &y o
0 53 9> 09,5 Hlow a2iS &b Jw)l ylpl o=
Ogamwlegsl sloslaiwl b ¢ iulesl yo U] FYPD SN 9
Slkail pac ol S5 09,5 (sllg— ) sws g ORTHO
B ol o 5 (Jokw G09S e 1, ABO
9 Bsl Al b ite STy (5 (ol gaiueg S
oS Jl> yo ol las |y AB Sl b cass ST o H )
9 AL Jsbw L 58 +F 2515 ol (go o (s005)8
mleylols Las 1B Jolow L (g9— 3 +V STy
ABO &yl 1) (sl 09 (ke i (edg2lS T
SYsb ga—wlisSI L o5 il ax 0 F slos ;o digal
+) STy Jolw (saeg )3 ad ulejl ad o Ve uw
Ol g0y (s3k0g 5 oS b jo 0l Ll | B il b
e Sl g+ Y O Joloo b (2STy ols lis | azes

O Jgaz) o9

shie i elglS BT Gnlejl 5 ol siil s 82
a0 ¥ gles o abges « ABO &plas 28, sl 0g
Sleg] 45 T St sl (b L 315 L
oS Jopoobs plasly amet les sk (saieg S b
obas |, 61 B Jobao b asSTy (ial8l ooy (gk09 S
(O Jg92) 092 (Ghie JyuS 951 5 O Joho Ly (2355 0l
4 @903 « ABO @illas pas Jo Sz fidin sy sl
otalesl o Jow)l (Gig5 (slmey S gy oR ol
PCR- (PCR-Sequence Specific Primer) s, L JsJg0
G T s oos >,k gla 55T 5l oslie ol | SSP
45,5 5wl adllas 5l 45 B 3 A2 AL 02 01 sABO
a5 (MGH) sl 0, (0,99 O T) 0 alocl g 00
JsSge Lialesl s s eslizul L3ls J7uS oy
b aazg L) JSo) ol lzi |, B Ml o9y
29 B 09,5 nj i hlo o ( JsUga 5 (Soiglg

T oyge SBIS
5 00 (6 s boaly Cde a4y aS Wl FY (il S,
g2 00 051550 508 J5lS 00 )91,8 conslys 1o (g5 (s
4 diges D9 oo O (59 (S95 09,5 ¢ o jolo aaS a
olrl o> Jl plosls s5slsilongigal gz o olKtslojl
3 ORTHO (ygumslogs! 5l oozl b o olejl o 0 Jlo)
o |y ABO el poe ol g3 05,5 (lls— 1) s
9 (Johoo aieg )5 0lo HLid (oo g ok (sn09 S
LHGTL Y 28ty s B sl g Al b aie STy
edaslS (5T GalasT g ol il 6,858 ol s
Sboo )0 4505 ABO & plis @d) (sl 090 (soie palienns
a8 B Ve Sow GYsb ewligSSI L ol )5 il ax 0 F
9 kau—‘ l_: W J"‘S‘ﬁ L_J?L‘) 6"\*")5; R u.....:Lo)i

ABO quligid crmass )8 Syjglypm slogisTly 1) Jooor

S Sieg S ok goi09,5
coAr:Jttrc())l O cells B cells Al cells Anti-H Anti-AB Anti-B Anti-A

+f +Y W** RT* ool
+Y +f +Y ol F gilw a0 F | ) o)
+¥f +) w RT SylS
+\ +f +¥f w w ol F silwaz 0 F | Vo5
+f +Y +¥f w 0 RT ol
+f +Y +f +Y +) ol F gilw a0 F | Vo 50

s Room Temperature, ** Weak

A



Ohles 5 oz Bolo i

ABO g 09,5 1l pae

b T sl olaisl A2 g B 02 01 sla 55T (A2 B 02 O1) M solaisl slo,55ET L o 255 PCR wlakad J§ 5,989 550 1) S

01 JT-Y s i oy lacSaly aitwn (abgyye T 090 ausds (gly) solais! 12 non A2 4 non B mon 02 mon O1 sl ,5514T  actun
M- (b cax 140) B JT-0 (5L cas VAY) 02 ,e JT-F (L cax VAF) 02 PT-V (5L cax VYY) O L& PT-¥ (Gl cas 1Y)
B Cute S5 e 4 (sl Ay (9098 o3 RGH -2 (Gl cair VW) A2 & JT-A (Gl i 1#9) A2 JT-V (5l ciz VAF) B L8
02 sla T sg29 pac 53 01 g B slo T ;a5 10 .ol n! dojl 5ue56 BSy <8 18 (Lot: AZDS0212) 5L cian \+ + Ladder -\« g (5L <z FYF)

6L®u.u5) )| °)3)"" (\ \ ‘\?) ML 6&.\.&4 )b)‘ A.q‘y‘;c
o9 GuF L ohlem Rl il s)lse o (JoSse
J> ABO (555 09,5 pimas s loog 5 505 0,5
(o 5 Job—w ABO (saog)S (e sl 2Bl
4 byloe (5lidgll 5 (lwiST B Golsid o youlS
3200 NV 0g b o oolaiwl asd, iy Il S leie
St 43S Olyie 4 gamd i (JsSse slagty; e
aS i i 0 ABO 09,5 15 e id ly
Il G Glsie 4 g3 SOb sleelKinle;] Loy wilgs o
ooliiinl 5,90 So350g e slatule;] anl gy (oS
NS 13

a5 oah (et B og)S 5 e69,90 st cnl 5o
0L ooy 5 (Jokaw ABO (guinog 5 yo ) (Jglite gulis
3> e 5 4B g5 sl ol (st 5 s e
L awd oo LA 1,0 09,5 (o0 (09 S &5 JI>
28 9ol Bog S nj (JsSge by, 5l ool

Sl o 9 slow slp 02 ABO (sloog S 5 (bl
JLQ...:‘ MN U""‘S‘S T A ;‘ ] o oS lanl
o ] 002G w)‘; B (_ngos)f).') J.cL..u (HTR) UP
S,l8 3529 HTR olou! Sl (3Likail 28, sue & y9—o
4 oL.»._w‘ a Sl ui.o.o B 03; ) w ulf..\»fb.ml
095 Olles ool &0 31 Ldlaite 5 2ig 250 0 05,8 (lsie
Ko (3,5 anti-B anti-A ggl> 0 05,5 =S L JolS
2 el ple e—d oo sl o3 Uil S gen 25T

\YY

A& ol ABOB.01 JIT.A2 4

4 43503 ABO (il poe J> oz i ()2 2
otalesl o Jlsl 55 (sleog S culisiy oS tylojl
S sl ,55lel 5l soliiwl LPCR-SSP b9, L JsSUge
Olsie 4 (NGH) glowsl oy yg0,90 0l ploxil o
3529 90 inles] s ad ol J=ls J s
5 Sislrm @S @ azg L.() S ol s 1, B I

ASboe Bog)S s caisid shls e ( J55ge

ey

2l slogilly 5l (S ABO (gaes)S )0 illas pas
@ e el e a5 Sl (93 SOb sloolKinle;l 5o
JYs 098 gux (b B)lse g (e JEI s ol
5 b slasoli T Jals Wi oo il o 0
s Lo «B3L AZ aiile 10 glaog )5 15 S92 dewsdly
OF A0) adl (8 Jelse g pokeo b (comy) aiile (55>

hlo b ol olhley jo a5 Wlools i easlllas
Slmyl el csl (S (50l BT a1 el oS
(JS—io ) &) lp 258 Gty S 0 Bl pue
Owlesl Anti-Al lectin oile ol sla g, 5l ool
dmogi slom Jlo 25 B85 (o 9 gtd g OO
oS J5S dedlgins 2l rires S9b
ez e Jleisl Wlgi ge (gaieg S aul 8 o
P A SSaS ald e aes el ] ol Soeleal
508 P90 lagialel 0l 092y ol (slaog, 5



VF-¥ QL».“».\[) Al O)Lo.:a Y 0)30

<

el 093 JESI G 09l Jo 0L ABO (gaiseg S )0 nlie
9 ool 2

ko i b
=2l 2l 5 O (b culem e (358 adllla

e b by o

IR TMI.REC.1404.004 551 o5 (gl 5l adlllas
b igh g —Digel Jleawio B anS
el Q|ﬁ| LQ‘).Q,S 09> JLQ,.;\

&b @ bad ok
2 2o ()5 LS w8 (oo bl (Bains

O i 0 i

2575 <) (o050 Sl plomil ooy Bolo iy
(Sals e b3l 0atiS asl 5 sl e dobold 125
&5 salesl plomil s by 1o

ol o Je:ge ol w3l sasSasl 5504l 95,1 xS
wlodbl bl sy g e ol gl )b

il yaei § yuuiei
oSilesl o)) Ken g oylows 51 B a5 aleg (po

Aisled go Sl )08 5SS hglgilengigel a2 e

References:

1- Kravchun PG, Korzh MO, Leontieva FS,
Zinchenko OA, Lyzohub MV, Dielievska VY.
Resolving Discrepancies in Forward and Reverse
ABO Blood Group Typing. Scr Med 2023; 54(4):
425-37. [DOI:10.5937/scriptamed54-45572]

2- Harmening DM, Forneris G, Tubby B. The ABO
blood group system. In; Harmening DM. Modern

w8 (roal s JUSIB 995 o il plis azs a8
B sl yils & jgue 0 Bog S 55 shls ol 4y 09
F) 098 G5 Bl glaen B og)S 50 (55 05,5 Wil
(F

Slr g o Jooro p8 s B sloog )55
9 o9l g i wile slasd iy slaty; 4 el
S9u> B (sloeg 55 Slold (A V) wdls 5l (oS
Gl Gl 0t Comaz oy 0 &S el F B YIY
et 5 5 L a5 (ghaalllan o . VA A9)
A (0 e odiSTaal B yo 1y B og S ) i plal
Loyl laisgy o 51 (6,550 aslllas jo0 (V+) W ,S 5,158
25 35— 93« ABO Billai pas 5,90 B) Sl il S
ol podle (VA) al (5155 JoSge (g) 4 B ogS
1B 09,3 5259550 99 9 d—w i 9 S lo g Ll 53l
XYY wn,S byl

e g o gy 45 glanllae 5 LS o
b 350 oaiiSlaal S 50 B 0g S n 5 990 o i plx]
9 0P g 5,500 ()l 50 (YY) b (3,158
Jos co Jlo S 0B og S 5 0550 S S
(YY) 2u,5 G015 SNy jo 8 (o>

@ ohes g 80055 Lwgs oS slaslllas ol o
s el JySlye s, b ABO s pe o st
il iz 0 4) 5, ST 1B os,S
S5 e ool il Ses 5 ears Lags 45 (5,550
Oledal jo ez saSTaal S 51 B 0g )5 159,50
V) o5 o)l

& ol i
O 0B ol Seg)S p 0,90 slan,lS (ol jo
‘_gl.ﬁuqa) sl 00 G:LMJL_MJ ABO dl...la;‘ r:..\.c J_‘>

9 ABO (sloog ) 5 e iS 6l 5o (—b9; « J9ge

Blood Banking & Transfusion Practices. 6th ed.
Philadelphia: FA Davis Company; 2012. p. 119-
49.

3- Qiu H, Wang X, Shao Y. Forward and reverse

typing discrepancy and crossmatch incompatibility
of ABO blood groups: cause analysis and
treatment. Hematology 2023; 28(1): 2240146.


https://doi.org/10.5937/scriptamed54-45572

Ohles 5 oz Bolo i

ABO g 09,5 1l pae

10-

11-

12-

13-

[DOI:10.1080/16078454.2023.2240146] [PMID]
Cohn Claudia S, Delaney M, Johnson ST, Katz
LM. Technical Manual. 20th ed. USA: AABB,;
2020.

Carson JL, Stanworth SJ, Guyatt G, Valentine S,
Dennis J, Bakhtary S, et al. Red blood cell
transfusion: 2023 AABB international guidelines.
JAMA 2023; 330(19): 1892-902.
[DOI:10.1001/jama.2023.12914] [PMID]

Elardo E, Elbadri N, Sanchez C, Powell V, Smaris
M, Li Y, et al. B subgroup detection in a small
hospital transfusion service. Immunohematology

2021; 37(2): 89-94.
[DOI:10.21307/immunohematology-2021-014]
[PMID]

Chaurasia R, Rout D, Dogra K, Coshic P,
Chatterjee K. Discrepancy in Blood Grouping:
Subgroups of B-Challenges and Dilemma. Indian J
Hematol Blood Transfus 2017; 33: 628-9.
[DOI:10.1007/512288-017-0788-x] [PMID] []

8. Tiwari AK, Setya D, Arora D, Mehta SP,
Aggarwal G, Mitra S. An algorithmic approach to
serological work-up of ABO sub-groups which
present as ABO discrepancies in resource
constraint settings. J Immunol Methods 2020; 487:
112895. [DOI:10.1016/j.Jim.2020.112895]
[PMID]

Jalali SF, Gudarzi S, Amirizadeh N, Mirzaeeian F,
Oodi A. Analysis of ABO subgroups which result
in ABO discrepancies in Iranian blood donors.
Transfus Apher Sci 2023; 62(2): 103586.
[DOI:10.1016/j.transci.2022.103586] [PMID]
Khorshidfar M, Chegini A, Pourfathollah A, Oodi
A, Amirizadeh N. Establishing blood group
genotyping to resolve ABO discrepancies in Iran.
Indian J Hematol Blood Transfus 2019; 35: 43-
538. [DOI:10.1007/s12288-018-1044-8] [PMID]
I

Usmani A, Morris GP, Murphey C. The increasing
need for ABO blood group genotyping and quality
assurance implications for laboratory
implementation. Hum Immunol 2024; 85(2):
110766. [DOI:10.1016/j.humimm.2024.110766]
[PMID]

Meny GM. Recognizing and resolving ABO
discrepancies. Immunohematology 2017; 33(2):
76-81. [DOI:10.21307/immunchematology-2019-

012]
Gassner C, Schmarda A, Nussbaumer W,
Schonitzer D. ABO  glycosyltransferase

genotyping by polymerase chain reaction using
sequence-specific primers. Blood 1996; 88(5):

\Y¥

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

1852-6.
https://doi.org/10.1182/blood.V88.5.1852.1852
[DOI:10.1182/blood.V88.5.1852.bloodjournal885

1852]

Dean L. Blood groups and red cell antigens; 2005.
Available  from: https://www. ncbi.nlm.nih.
gov/books/ NBK2261/

Harmening DM. Modern Blood Banking &
Transfusion Practices. 5th ed. Philadelphia: FA
Davis Company; 2018.

Rahman MH, Islam MA, Khatun A, Rahman MA,
Chowdhury TT, Saha M. ABO Blood Group
Discrepancies Among The Recipients In A
Tertiary Care Centre. Bangladesh Journal of
Medicine 2025; 36(1): 43-9.
[DOI:10.3329/bjm.v36i1.78397]

Shahshahani HJ, Hayati A. Blood group
discrepancies at a regional blood center. Int J
Hematol Oncol Stem Cell Res 2020; 14(1): 38-44.
Sharma T, Garg N, Singh B. ABO blood group
discrepancies among blood donors in Regional
Blood Transfusion Centre GTB Hospital, Delhi,
India. Transfus Apher Sci 2014; 50(1): 75-80.
[DOI:10.1016/j.transci.2013.11.002] [PMID]
Thakral B, Saluja K, Bajpai M, Sharma RR,
Marwaha N. Importance of weak ABO subgroups.
Lab Med 2005; 36(1): 32-4.
[DOI:10.1309/X59TAAYPEPCNBLUJ]

Kaur G, Kaur P, Basu S, Kaur R. Blood group
discrepancies at a tertiary care centre-analysis and
resolution. Int Jo Lab Hematol 2014; 36(4): 481-7.
[DOI:10.1111/ijIh.12176] [PMID]

Makroo R, Chowdhry M, Bhatia A, Gupta R,
Rosamma N, Phillip J. Two case reports of rare
weak 'B'subgroup detected during routine testing.
Apollo  Medicine  2010;  7(3):  217-9.
https://doi.org/10.1177/0976001620100312
[DOI:10.1016/S0976-0016(11)60109-9]

Khan MN, Khan TA, Ahmed Z. Discrepancy in
ABO blood grouping. J Coll Physicians Surg Pak
2013; 23(8): 590-2.

Khatun A, Biswas J, Habibullah MM, Islam A,
Shill N, Rahman A, et al. B subgroup: Bx blood
group in a patient: A case report. Bangabandhu
Sheikh Mujib Medical University Journal 2012;
5(1): 81-2. [DOI:10.3329/bsmmuj.v5i1.11032]
Mohammadi S, Moghaddam M, Babahajian S,
Karimian MS, Ferdowsi S. Discrepancy in ABO
Blood Grouping in a Blood Donor: a case report.
Iranian Journal of Blood and Cancer 2018; 10(2):
61-3.



https://doi.org/10.1080/16078454.2023.2240146
https://www.ncbi.nlm.nih.gov/pubmed/37535059
https://doi.org/10.1001/jama.2023.12914
https://www.ncbi.nlm.nih.gov/pubmed/37824153
https://doi.org/10.21307/immunohematology-2021-014
https://www.ncbi.nlm.nih.gov/pubmed/34170644
https://doi.org/10.1007/s12288-017-0788-x
https://www.ncbi.nlm.nih.gov/pubmed/29075085
https://doi.org/10.1016/j.jim.2020.112895
https://www.ncbi.nlm.nih.gov/pubmed/33058890
https://doi.org/10.1016/j.transci.2022.103586
https://www.ncbi.nlm.nih.gov/pubmed/36428189
https://doi.org/10.1007/s12288-018-1044-8
https://www.ncbi.nlm.nih.gov/pubmed/31388270
https://doi.org/10.1016/j.humimm.2024.110766
https://www.ncbi.nlm.nih.gov/pubmed/38402098
https://doi.org/10.21307/immunohematology-2019-012
https://doi.org/10.21307/immunohematology-2019-012
https://doi.org/10.1182/blood.V88.5.1852.bloodjournal8851852
https://doi.org/10.1182/blood.V88.5.1852.bloodjournal8851852
https://doi.org/10.3329/bjm.v36i1.78397
https://doi.org/10.1016/j.transci.2013.11.002
https://www.ncbi.nlm.nih.gov/pubmed/24314713
https://doi.org/10.1309/X59TAAYPEPCNBLUJ
https://doi.org/10.1111/ijlh.12176
https://www.ncbi.nlm.nih.gov/pubmed/24325154
https://doi.org/10.1016/S0976-0016(11)60109-9
https://doi.org/10.3329/bsmmuj.v5i1.11032

