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wwInnnsiilienagslaensivamien Asian-type DEL

ABnsfn wummiimﬂiimaEJ'NL?;IuiwumﬂgmﬁfJ’a;ﬂa PubMed wag Google Scholar ATBUARY
YALIAINITHAUNY A.A. 2000 — 2025
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Abstract

Introduction: RhDel is a variant of the RhD-positive blood group, with an extremely low D
antigen expression which cannot be detected by standard serological methods, resulting in its
misclassification as RhD-negative. Further specialized techniques such as adsorption-elution or
molecular biological testing are required to distinguish RhDel from true RhD-negative individuals.
Asian-type DEL is highly prevalent among RhD-negative individuals in Asian populations, and
can induce anti-D alloimmunization in truly RhD-negative recipients, potentially leading to
hemolytic transfusion reactions (HTR) and hemolytic disease of the fetus and newborn (HDFN).
Therefore, understanding the prevalence, clinical significance, and means of accurate laboratory
identification of Asian-type DEL is essential for safe blood transfusion practices.

Objective: To review and analyze data on the prevalence, clinical significance, and safe
transfusion practices of the Asian-type DEL blood group.

Methods: A systematic literature review and analysis of research articles related to the Asian-
type DEL from PubMed and Google Scholar, covering publications from 2000 to 2025.
Results: The Asian-type DEL has a high prevalence among RhD-negative individuals in East Asia
and Southeast Asia, including Thailand. Clinical evidence demonstrates that individuals with
Asian-type DEL do not develop anti-D after receiving a transfusion with RhD-positive blood, or
from carrying RhD-positive fetuses. In contrast, blood donated from individuals with the Asian-
type DEL has been reported to stimulate anti-D production in RhD-negative patients.
Conclusion: The Asian-type DEL is a crucial consideration for transfusion management in Asia.
Molecular biological techniques must be combined with standard serological methods to
ensure an accurate identification. Patients with Asian-type DEL can safely be transfused with
RhD-positive blood, while donated blood from Asian-type DEL individuals should be managed

as RhD-positive and restricted to RhD-positive recipients only.

Keywords: RhDel, Asian-type DEL, anti-D
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system) \UuvgjidonnilainudAny5eeadu1ain
niiiienszuutedle (ABO blood group system)
wauALlUNAAY YoMy IFenTEULIUTENBUAIY
wouAau D, C, ¢, E, e Inguaumiau D [unoudiau
A o o A = ~
nianudrfguinigalussuy Rh 1ieand
AuandfnsrdugiiAuiugs (immunogenicity)
Mlia1u1sanseAuUNIsas1aLouRUaf laandd
WOUALIUAULUTTUULAYINU A1TRTIANDILUA
wiidoA RhD u3n (RhD positive) uag RhD
au (RhD negative) 33dAud1Agsanislu
wazsuldon TIUTINITALANNIAIATIA Lile
Uosiunsasiauaufvefsoloumiau D (anti-D
alloimmunization) #v@19tlUginidenuaLan
na9nN133uLden (Hemolytic transfusion reaction;
HTR) #13901%dALEALAILANYBINITNIUATIA
Lazn1sNLINLAA (Hemolytic disease of the fetus
and newborn; HDFN)'!

viidonensievna (D-elute, RhDel) tJu
#Wulnd (Phenotype) goguas RhD uan#idnis
UERILBNUBILAURALIU D UuRIwaddlnldanuLAg
syaumauldansansanulanieisn1e@lslad
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=l a a .
738N139TANNBUTIIMNYT (Molecular biology)
399zu8n00N97N RhD auiuviasela™® Jaqiudl
578474 RhDel 111031 48 ¥ila lneviidan RhDel
wfiaeide (Asian-type DEL) WWuailafinulaues
d‘ = U 5 =
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1199910 RhDel JUS1naLousiaL D Lansoantias
wazdaINNAYDINITNTIMLREA RhD MeITnTIa
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RhDel fspaidufiavlalunusuininden fa
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wazAudIRynAain Saudifyedieds
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AnusingiuaugniunguUsyrIng anudfsy
n19Addn wazkuInaNsiuazSulienagne
Uaenadelugnivyiden RhDel ¥ila Asian-type

DEL

nyjidenanflovinanaziugiusziuluanaves
Asian-type DEL

wyidenaisionaa (RhDel) Wumyiden
RhD uanwilanilefifinisuanseenvesuoudiau
D foand 50 Wanasowwaalinidenuns RhDel
Win3nauRaUnAn1svugnssulugu RHD
Faviminfiaauaunisadiaeudiau D dena
Tin1suansoenveaufiay D vuiiwadiie
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International Society of Blood Transfusion (ISBT)
a Jufl 31 fwnAy A.e. 2023 F1E4UNTATIT
Wudada DEL 91u7u 48 dada’ wazusinglu
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nalnvian e splice site variant, single missense
variation, nonsense variation, partial gene
deletion, hybrid alleles, frameshift mutations
wa intron polymorphism®

Asian-type DEL (RHD*01EL.01) #3®
AFundnTein KA09K wio RHD1227G>A 1Ju
RhDel #iiinannnisivdsuuvasiianilelng
Wige@LnUaLRYl (single nucleotide variant)
fidunis c.1227G>A Ty exon 9 9838 RHD
Fuduudiinsesrasening exon wag intron
(splice site) AAn1svIMMelUz0e exon 9 vl
mRNA daulvgjfiasrsduilassaddliauysaiuay
gnidanieluwad wds mRNA Usunaudniles
whiulansnsoadlassadsauysaiinilouty RHD
Un# (full-length RHD transcripts) kagiuasia
Julusiule®® dealinisuanseonveiuoufiiau
D vuiwadifinidenunsanasetsnniadu
Uszanas 22 Tuanasiewad Woiflsuiunyiden
RhD Un@fiuansean 10,000-30,000 Taanasie
\waa’

AUYNVRY Asian-type DEL Tuuszns
lLanziueen WwItenzIusandedld wazlney

AYINYNUDILLERA RhDel innauansnariu
othedonau mudend Tasusernsluglsy uas

auisnuiazdauynvevyidon RhD augeds
Joway 15 ¥eaUsyyINT WAlTIBUNTNUMLLEeN
RhDel sifieadosay 0.26 Tuvnglsy uay 0.16
Turmeufuniiingiden RhD avu® vaeiiuszvng
eWeny TusenilAuynemiiden RhDel gslu
naugTiTviiden RhD au Taefisenuluuszyng
Fudomisu quu wasnva wuamugnemy
;Fon RhDel Tugfifivsiiden RhD au wiriufesas
23.30, 8.70 way 12.69 a1ua19u'*" (M54
7l 1) vgjiden RhDel wila Asian-type DEL 1iu
yilnfinutssfigelulszansieideny fusen way
Anduannnindesas 85 vesilivyiden RhDel
ﬁqwmg\lﬂJO%Z

N13AN®IANNYNVBY RhDel Tulseine
Founmuindanuynlugfuiaeladiaidviden
RhD auwinfusesar 15.80° Useimnaunaiie
WUANNYNVDIWILLABA RhDel ¥ia Asian-type
DEL 1adefoway 23 Tnonusosay 18 Tuftheuas
Yowar 28 luffusaalafindiilngiden RhD au'
dmsuuszimalnenuauynveiion RhDel
vila Asian-type DEL ¥oway 15.00-18.90 lugi

fvafiden RhD aumiUsena™

wazganesauay
27.20 Tununnangiusenidsanie’® (115199 1)
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Faagoulyiiudnanuynvenyiaan RhDel
¥ilm Asian-type DEL lugiiniaieignsiusen
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BedldlndidesiuiedienzTuoen agralsinnu
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M1919N 1 ﬂ'J']@JGQﬂGUE)Q‘ViHLa@ﬂ A5|an—type DEL 114L8L7f89]3'3u@@ﬂLLa%L@Lsﬁﬂmgﬁu@@ﬂLﬁﬂﬂim

nauUsEYINg U a.A. Asian-type DEL (% in RhD-negative) LONE1581994

LelTunyuaan

Ju (F) 2021 21.60 10

G 2021 8.42 11

LA 2016 12.69 12
Wdenyunenidesle

Gt 2025 23.00 14

Tne (nNgamnumuAg) 2012 18.90 15

e (Fauszne) 2021 15.60 16

Tne (Fauszine) 2023 15.00 17

ne (Menyiusenidsanile) 2022 27.20 18

AMALEEIYBINNINTEAUESS anti-D 9N
nslasuiden Asian-type DEL TugUas RhD au

wurlfuanaslidenlulssinalnely
U2 0u sunansidenvzinseuiioamy] RhD aulviiy
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\Fon RhD au vhlsiEfusnaladindisingidion RhDel
%iln Asian-type DEL gndnlu RhD au dawali
FUns RhD aufiwiesafimnuidssiiozldsuiden
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N3nseAUas e anti-D Tuguie RhD au
waslasudiulsznauiliadenuns RhDel win
Asian-type DEL fisneaululssimanivala Ju
Juu uaglve Tagnuiinisnszduaine anti-D
Tugftae RAD avdvsnisnszduadauuutsund
(primary alloimmunization) LLazmimzéjua%fN
wuunRend (secondary alloimmunization)™”*

n1snsgRuassuulguginulugiesen 1- 4
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é?mﬁﬁqm RhD U3n31iau WAnTIanuNIsnseau
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Tuvnigiinsnszduasianuuniogd wuluguae
51891 5-8 (1151991 2) FeflUseTRnsnsrany
anti-D 9nMIRIATIAyATTTngden RD van
sosulden RhD vinunneu wuidlszaulanes
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nssuLAen ™™
NTIBNUNTANWIEAIATUI LHen
NngUsATiingden RhDel wila Asian-type
DEL anansanszdullsitias RhD auadis anti-D Ju
inmendsld Georafanmmananniden RhDel wiln
Asian-type DEL in15u@ni9anuaaau@lau D uy
Auvadidinidenuns wifvsunaidesuniads
22 Wwanasewgadtinidenuas uadinsieilny
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M13199 2 $9891UN1INTEAUATII Anti-D 91N155ULREA RhDel %iln Asian-type DEL Tugtae RhD au

Y. A P JuALAY UszaRn1ssulaen/ Anti-D o -
WU28 218 WULADR  LYUIA o v g . L@NE19919849
“ vl Fuunlasu AIATIN Alloimmunization

1 64 A D- AW RBCs, 2 1aid] Primary (day 5-7) 19

2 68 D- Ju RBCs, 2 Taid] Primary (day 22) 20

3 17 B, D- Tne RBCs, 4 Suidem D- Primary (day 62) 21

q 73 B,D- Iy RBCs, 1 il Primary (day 24-38) 22

5 38 AD lne RBCs, 1 amsss Secondary (day 35) 22

6 33 B, D- u RBCs, 1 AIATIH Secondary (day 25) 23

7 a4 B, D- U RBCs, 1 wansad Secondary (day 4) 23

iy Julden D+
8 67 B, D- iu RBCs, 1 Secondary (day 29) 24

LATHIATIA

Wewe: RBCs=a1uUsznoutdnidonunadudy; D-=RhD-negative; D+=RhD-positive;

Primary=n13n35AuainauuuUgugll; Secondary=nsnseAuasiewuuniegil

AMuUaRnABYaINIsMALaan RhD uan
unigUqe RhDel %lla Asian-type DEL

denny RhD aududenmennluginie
e fesannuiissdesas 0.10 - 1.00 ¥4
Uszans Jaduanuiinievessuiaisidenly
N159nrLaan RhD aulyiiganalaziuiign
n15lAaen RhD U’mLLdQ’ﬂ’;&Jﬁﬁ RhDel 3a.du
wudadildsunruaulonasinisinwisely
naneUsend n1sAneues Ji et al Tuussineu
lsmaasdlilaiinudann RAD vanunguaeiiing
1&07 RhDel il Asian-type DEL 4112u 54 57
HansAnwnud WilUenelafnufisenldis
UseasAa1Inn155uLdan (transfusion reaction)
wazliwunisnseduatne anti-D Tuflhenguiivs
42 78 Mdr$un1snsrRnmUNandInIsTuLden
Huszerinan 32-1350 Juislunguiiheiisuiden
vyj RhD viniflemilagiin (23 518) waznguills
Sudanvy RhD uinunndt 1 giis (19 518)° Fadl
Han1sAnwaennfeiunIsAnuluglie 2 518
Tuusenan mala® 91n51891UA15ANEI179879

aguldindihediiiniiden RhDel viln Asian-type
DEL @1u15a5ulden RhD ulnlaeg1slasnsiey
Foarteuddymnisuiauaauiden RhD auvly
WLunruanLazialtuny Jusaniadla

AL A9RaN15AAN12E RAD-HDFN u
7150 RhD uan ﬁLﬁﬂmnmiﬂmy:Lﬁaﬂ Asian-
type DEL

AMrindeALALANYRIMSNIUATIT LAY
snusNLANT (hemolytic disease of the fetus
and newborn (HDFN) ﬁa’]mg}mﬂ anti-D (RhD-
HDFN) LﬁUﬂ’]’JzﬁLﬁﬂmﬂM’]iﬂ’]ﬁﬁﬁ;‘JjLaaﬂ RhD au
gnnszAulaiia anti-D mﬂmiéfﬂmiﬁgﬂﬁﬁwg
Fon RhD Uan wiseldsuiden RhD Uan @9 anti-D
Juweuivedwin IeG anunsasusnluvhaneida
HoALAYRIIINTUATIA karle1NITTULIINTD
A1y HDFN mﬂwglﬁamzw?ju 9

N13ANYINI5QANTEAUASIS anti-D Tu
M@qﬁ’%ﬁﬁﬁﬁwglﬁam RhDel ¥iin Asian-type
DEL 972w 1,032 78 w09 Ji et al wu3nlidl
N15NTEAUATI anti-D wddmisnluassaasiing
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o RhD van® Gasamsfinunilaonadoatumesu
94 Xu et al Felamumanszduaia anti-D Tunds
Asian-type DEL fissnssinisnvigidon RhD
UIn 91U 101 518 wazdada RHD*01EL.02
(c.3G>A) 91w 5 5787 ogelsinu nusIeu
msnszdun1sad anti-D lundsfsnsadivgiden
RhDel wilndaia RHD*01EL.44 (RHD-CE(4-9)-D)

v a

9ada RHD*01EL.08(RHD (IVS3+1G>A))*" way

v A

Sada RHD*01FL.30 (RHD(delEx8))® (9151491 3)

N5 Rho(D) immune globulin (RhIG)
uAssAATvyden RhD au Adsliadhe anti-D
Tuga9918A558 28 dUa v uazudsnaen 1Ju
wumsUfoRiiedesfunisnseduadne anti-D
Aevas agalsiany nsanwilulssmenmale
wuImdaenssAilasunsasiatuiusameda
au@ineninluwiin Asian-type DEL liignnsesu
Tias1a anti-D wazladndudesldsu RhIG”

M19199 3 N1INTEAUATI Anti-D lundanivgifden RhDel Waniassanisniidivgiden RhD uIn

31U (519) Javd Del allele Anti-D HDFN LONE1591999
1032 A RHD*01EL.01 Negative No 8
101 u RHD*01EL.01 Negative No 26
5 M RHD*01EL.02 Negative No 26
1 oo RHD*01EL.44 Titer 256 HDFN 26
1 DOALATIALU RHD*01EL.08 Titer 512 HDFN 27
1 UL RHD*01EL.30 Titer 128 - 28

nuEnn: HDFN = hemolytic disease of the fetus and newborn

WUIN9N15ATIINLLABA RhDel M9
osfiRnrsuaznisliideniiuasafedmiu
Usznelneg

mimwmqﬁaqﬂﬁﬁ’ﬁﬂ’rsl,ﬁaizwyjlﬁa@
RhDel %iia Asian-type DEL iA21udnAgadna
feenuvanafovosnsliidonlulszmalneg
Hosniianungs Snfisn1sesiansdidon RhD
ae3salslaguinsgiulunulseintuldaiuise
LN RhDel 910 RhD auuvia3ale tudaqdull
FIPNUNTANYINUANLFURUS TENI MY LFeR
Asian-type DEL flun1suansoaniaufiau C
Favanemsnulduugilildennuduius iy
niluisnnsszydedsnoudansiadudusiae

15,29,30

W98 TIINEN AITURUINIINITATIR

s¥ynyiaen RhDel vila Asian-type DEL fifi

UsgdAnsnndesefeisn1edlslaguinsgiusiy
UNNTATIINDUTIINGIEMIU Asian-type DEL
(1227G>A) 1ne735 Polymerase Chain Reaction
Sequence-Specific Primer (PCR-SSP)"** %30
real-time PCR” Fafuisndnnuusiugigs uazlé
funmsianldlunaemsfinunisiiuan
LUINI9NTATIINYLEOA RhD 13Uy
AIEN1TATIININBUALIY D A2835N19T 1518
1953u nbinaduay asandunisnsiam
LOURAAL C ABlUNITMUANTIINULBUALIU C AT
MMN15M598UTU Asian-type DEL lngoduinaila

2 mnnan1snsaluguianaladin

UTIINEN
Juuan (positive) dalumyidion RhDel ¥iin
Asian-type DEL miaﬂaa’lﬂuumLaaﬂu%’lmﬂu

RhD uan wazdrinnishviidengatianizyuaed
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fivyiden RAD vanuindu® minlinalduavens
fasanvinsneaeusiniiudes adsorption-
elution 58 DNA sequencing \lens7am DEL
alleles 3u 9 uarluszainaiimsliidon RhD au
urgUasngudsnauiietdestunisnseduaiig
anti-D Tugflhe RhD-negative Muvia3e
GELY

nyiden RhDel ¥ila Asian-type DEL
Juwiagesues RAD van fildannsansianule
Ae3sM1ealslagunsguluaulsedniy wasl
mngdlugingidon RhD auluieiTens usen
LdgngTueanidedlsd sudszmalng N130339
seyniiaen RhDel ¥ila Asian-type DEL 38
WneaEinginvgiuinallan1edlslagied
AudRseaNUannielun1sitazsuLdon
Tudszmalveuazgiinnaede {Uaediingiden
RhDel %iia Asian-type DEL @1u1905ULa0a
vy RhD vanldegratasnds Tusazidenain
fuianadisivngiden RhDel ¥iin Asian-type DEL
mislisunsdanismileuiuiionusaangiien
RhD w3n uagiiansanlviianizgdis RhD uan
W38 Asian-type DEL winiiu agnslsfiny desndu
FosinsAnwiduiiiuiudierharudlaniugu
NTUFAIANSHAZAINAINITAIUNITNTEA U
Aufuresdada RhDel windu q uenwilonn
Asian-type DEL 53184M15HRILILLININITATID
AmngaufuuiuneusayUszine

aeAnmSTnl

viden RhDel vl Asian-type DEL i
Anuyngeaaeadeiululsenelng WWeun
WNALTY LazlaldenTueen N13NTINTEYMLREN

a

Asian-type DEL lussivang@iingimuaivmaile

[

= a q' a °
qusﬁiiiaﬂ LU EULLAZIANUEAEY

<

soauUaendglunslvivassudonludssmelng
a =~ DX Ao A a
WazHUNIALOLTE §UBVIUNYLaEA RhDel ¥l
Asian-type DEL @a13a5utdon RhD vanlaogis
Uaoasde luvuziidenuTannaingnivyiaen
RhDel %ila Asian-type DEL mishvitanizguae
RhD u2n#38 RhDel wila Asian-type DEL 1¥i11iu

References

1. Avent ND, Reid ME. The Rh blood group
system: a review. Blood. 2000; 95: 375-87.

2. Kormoczi GF, Gassner C, Shao CP, Uchikawa
M, Legler TJ. A comprehensive analysis of
DEL types: partial DEL individuals are prone
to anti-D alloimmunization. Transfusion.
2005; 45: 1561-7.

3. Gu J, Sun AY, Wang XD, Shao CP, Li Z,
Huang LH, et al. Analysis of density and
epitopes of D antigen on the surface
of erythrocytes from del phenotypic
individuals carrying the RHD1227A allele.
Blood Transfus. 2014; 12: 244-9.

4. Kwon DH, Sandler SG, Flegel WA. DEL
phenotype. Immunohematology. 2017;
33: 95-101.

5. Flegel WA, Srivastava K. 40 years of
researching the Del phenotype results in a
change of transfusion practice. Transfusion.
2024, 64: 1187-90.

6. International Society of Blood Transfusion.
004 RHD Alleles [Internet]. 2023 [accessed
Feb 13, 2026]; Available from: https://

www.isbtweb.org/resource/004rhd.html



65

Bu J Med Vol.13 No.1 January — April 2026

10.

11.

12.

13.

RhesusBase. The Human RhesusBase
database [Internet]. 2023 [accessed Feb
13, 2026]; Available from: https://www.
rhesusbase.info

JiY, LuoY,Wen J,Sun Y, Jia S, OuC, et al.
Patients with Asian-type DEL can safely be
transfused with RhD-positive blood. Blood.
2023; 141: 2141-50.

Wagner FF. Serology and molecular
biology of DEL: a narrative review. Ann
Blood. 2023; 8: 2.

Yin Q, Flegel WA. DEL in China: the D
antigen among serologic RhD-negative
individuals. J Transl Med. 2021; 19: 54.
lto S, Ohto H, Ogiyama Y, Irino M, Omokawa
S, Shibasaki I, et al. A practical and
effective strategy in East Asia to prevent
anti-D alloimmunization in patients by C/c
phenotyping of serologic RhD-negative
blood donors. EJHaem. 2021; 2: 750-6.
Seo MH, Won EJ, Hong YJ, Chun S, Kwon
JR, Choi YS, et al. An effective diagnostic
strategy for accurate detection of RhD
variants including Asian DEL type in
apparently RhD-negative blood donors in
Korea. Vox Sang. 2016; 111: 425-30.

Wah ST, Chi SN, Kyaing KK, Khin AA, Aung T.
Serological detection of Rh-Del phenotype
among Rh-negative blood donors at
National Blood Center, Yangon, Myanmar.
Adv Hematol. 2020; 2020: 8867230.

14.

15.

16.

17.

18.

19.

Kambali MM, Srivastava K, Flegel WA. Asian-
type DEL among D-negative patients and
donors in Malaysia can ease the demand
for D-negative red cells and RhIG. Blood
Glob Hematol. 2025; 1: 100029.

Srijinda S, Suwanasophon C, Visawapoka
U, Pongsavee M. RhC phenotyping,
adsorption/elution test, and SSP-PCR:
the combined test for D-elute phenotype
screening in Thai RhD-negative blood
donors. ISRN Hematol. 2012; 2012: 505914.
Thongbut J, Laengsri V, Raud L, Promwong
C, I-Na-Ayudhya C, Férec C, et al. Nation-
wide investigation of RHD variants in
Thai blood donors: impact for molecular
diagnostics. Transfusion. 2021; 61: 931-8.
Nuchnoi P, Thongbut J, Bénech C,
Kupatawintu P, Chaiwanichsiri D, Férec
C, et al. Serologically D-negative blood
donors in Thailand: molecular variants and
diagnostic strategy. Blood Transfus. 2023;
21: 209-17.

Simtong P, Phothi R, Puapairoj C,
Leelayuwat C, Romphruk AV. RHD 1227
A and hybrid Rhesus box analysis in Thai
RhD+ and RhD- blood donors: prevalence,
RHD zygosity, and molecular screening.
Transfus Apher Sci. 2022; 61: 103563.
Yang HS, Lee MY, Park TS, Cho SY,
Lee HJ, Lim G, et al. Primary anti-D
alloimmunization induced by ‘Asian type’
RHD (c.1227G>A) DEL red cell transfusion.
Ann Lab Med. 2015; 35: 554-6.



66

YIINYEnT U9 13 aduil 1 uns1eu - lwgu 2569

20.

21.

22.

23.

24,

25.

Shao CP, Wang BY, Ye SH, Zhang WL, Xu
H, Zhuang NB, et al. DEL RBC transfusion
should be avoided in particular blood
recipient in East Asia due to allosensitization
and ineffectiveness. J Zhejiang Univ Sci B.
2012; 13: 913-8.

Thongbut J, Bénech C, Phiri N, Suwanwootichai
P, Thongpao C, Bejrachandra S, et al.
Anti-D alloimmunization by Asia type
DEL red blood cell units in a D-negative
Thai patient. Transfus Apher Sci. 2023; 62:
103850.

Suksard K, Luangtrakool K, Rungroung T,
Chamsai S, Saetam P, Kittisares K, et al.
Two cases of anti-D alloimmunization in
D-negative Thai patients as a result of the
Asian-type DEL on transfused red cells.
Transfus Med Hemother. 2023; 51: 122-5.
Wen J, Wu Y, Wu Y, Zhong C, Jia S, Wei L,
et al. Secondary alloanti-D immunization
post transfusion of “Asia type” DEL red
blood cells. Transfus Apher Sci. 2022; 61:
103613.

Yasuda H, Ohto H, Sakuma S, Ishikawa Y.
Secondary anti-D immunization by Del red
blood cells. Transfusion. 2005; 45: 1581-4.
Choi S, Chun S, Seo JY, Yang JH, Cho D.
Planned transfusion of D-positive blood
components in an Asia type DEL patient:
proposed modification of the Korean
national guidelines for blood transfusion.
Ann Lab Med. 2018; 39: 102-4.

26.

27.

28.

29.

30.

31.

Xu W, Zhu M, Wang BL, Su H, Wang M.
Prospective evaluation of a transfusion
policy of RhD-positive red blood cells
into DEL patients in China. Transfus Med
Hemother. 2015; 42: 15-21.

Gardener GJ, Legler TJ, Hyett JA, Liew YW,
Flower RL, Hyland CA. Anti-D in pregnant
women with the RHD(IVS3+1G>A)-
associated DEL phenotype. Transfusion.
2012; 52: 2016-9.

Richard M, Perreault J, Constanzo-Yanez
J, Khalifé S, St-Louis M. A new DEL variant
caused by exon 8 deletion. Transfusion.
2007, 47: 852-7.

Jeong IH, Yu SH, Kim TY, Oh SY, Cho D.
Guide to Rho(D) immune globulin in
women with molecularly defined Asian-
type DEL (c.1227G>A). Ann Lab Med. 2024,
a4: 307-13.

Wang YH, Chen JC, Lin KT, Lee YJ, Yang YF,
Lin TM. Detection of RhDel in RhD-negative
persons in clinical laboratory. J Lab Clin
Med. 2005; 146: 321-5.

Sun CF, Liu JP, Chen DP, Wang WT, Yang TT.
Use of real time PCR for rapid detection
of Del phenotype in Taiwan. Ann Clin Lab
Sci. 2008; 38: 258-63.



