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anti-D Hsiio I9G wae IgM dwlraidennlnauases
Shenauaszadusiaclnauaratne antiD Adamas e
618 epitopes Aunenaians D uoufian Seimadnmiie
faudon panel odlululaaiia anti-D Avsneamiiathan
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frdnanasuen daanldl 2539 1dElHhen Tululaasia
anti-D (IgM+IgQ) Lﬁamiwwudﬁqamﬂaﬁmslmﬁmﬁﬁ%m
#fushen anti-D Tinaau viie HALIN weak Tgamgiifase
ﬁmﬁmﬁawiaﬁ" 37° 4 LLazﬁ" antiglobulin test (weak D test)
ieamalafieiiudu D au vie weak D §uflu weak
D f\]3@@%ﬂﬂaﬁm‘%m@qqﬂyfmﬂmg RhD 11U sisnansa
wenlér i weak D %38 partial D wanINEE RN
waewwishen Tlulaasia anti-D Ya9138nene aglinams
®372 weak D UANG9N ﬁg@mia'mwaﬁaqmmﬁﬁaq Il
antiglobulin test I@mLonwwzaa'mﬁlqmiﬁwﬁﬁﬁ%mﬁu DVI
Y anti-D 2esuLAn amsenuiangwientiu D van
Und Bslalwansanimasisnlfaviauoudian D Tnfihe® ms
Frmee] Lﬁamaqﬁ@miaimm partial D categories §1147)
el,umjmju%mmiaﬁmﬁmndwLﬂu weak D lasiamzae iy
partial  DVI category adhuuselemilumsmauams
fangaNEMLMIeTIaLeUsaY D Tudsnelafin uay
Aihesialyl

Taquazisms

1. Ghathslafia

= i 2% A Y A Aa 6 A

11 Mﬂﬁﬂﬂﬁﬂsﬂawmaqrzﬂmmmiawmmquamms

Tafowsism@ammanalne sewinst w.er. 2539-2550 fir

Aa % 9; a % A L%
MInTRTLandian D smethenlnalaatia vise lululaatia
anti-D (IgM+ IgG) LLasgﬂﬁuﬁﬂwahaamﬂamaﬁflu D
30 weak D fa liinatnilavh indirect antiglobulin test
(IAT) whihwwida steaLniiaend 2+ lumssnaiigamgs

04 waeWinaaulumamasey direct antiglobulin test lagl
Fushaehalafinlushen ACD 0 CPD $1w 81 1o
12 findoauns Rh (D) 10 Wa¥ Rh (D) av e
positive LAY negative control MIUDENIAY 2 718
2. shenlalulaaiia anti-D ( IgM+IgG ) W 6 151
éun
2.1 Monoclonal Anti-D (NBC, guéit/imslafiausmnd
ammmmiw, NBC)
2.2 Monoclonal Anti-D (Tulip Diagnostics, India)
2.3 Monoclonal Anti-D (Totem, Diagast Laboratoires,
France)
2.4 Monoclonal Anti-D (Bioclone, Ortho Diagnostic
System, USA)
2.5 Monoclonal Anti-D (Newmarket Laboratories Ltd,
England)
2.6 Monoclonal Anti-D (DiaMed, DiaMed AG,
Switzerland)
3. ‘4@&‘18‘1@5’3@“%9111@1 partial D categories D-Screen
(Diagast Laboratoires, France) 1sznavsnslululaatia
anti-D 7% IgM wag IgG WaeN 9 cell lines Laudivaf
289458z cell line AANNIUNLF epitopes Auanehatiu
YDIUaUAERN D (mmqﬁ 1)
4. Coombs Control Cells, NBC Winiunaaylsdunan

MINANBY indirect antiglobulin test

Bmanesay

1. amavuaudiau D lushathslafiafidiy weak D Tog
Wiadonuas smesauiulululaatia antiD 1w 6
13 @nm’wLmzﬁﬂummiﬁﬁuﬁwmﬂua'mwaﬁaqmmﬁ
09 thldnauaniiaend 2+ vBonaaL 1 weak D test 6o
To incubate 7 37°% 1% 15-30 Wfiuawh AT waaed
GLﬁwaawmw Coombs Control Cell 1 %86 LLaz‘fllua'mwa
1 detnldnauanuansiih Rh a1ass

2. MINAFULLNTUA partial D categories Inenhiinidon
WAY weak D NedaUA ﬁ@ﬁmm@a D-Screen §NAFNLUEIN
Tsuonansriusinen shenfifulnlulnatia anti-D afie IgM
asiueuigringiies ihefiofiiulaluloaiia anti-D IgG
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ms1efi 1 usnsgUuuulfisenmaiungamealaidonues Partial D categories 6119 Ug@i1eN D-screen (Diagast)

Partial D Categories
No Source* Type | D* | D™ | D™ | D™ | D™ | D" | D™ | DFR | DBT | Ro™ | HMi
DIIIb
ple
1 | HM 10 IgM + + + + - + - + - +
2 | HM 16 IgG + + + + - + - + + +
3 | P3x61 IgM + + + + - + + + + +
4 | P3x3b IgG + + + - - + - - - +
5 | P3x212 11 F1 IgM + + + + - - - + - -
6 | P3x212 23 B10 | IgM - + - + + + + - - +
7 | P3x 241 IgG + + + - - + + - - +
8 | P3x249 IgG + + - + - + + - - +
9 | P3x290 IgG + + + + |+ |+ + - ; +
® “1” means positive results (1+ - 3+)
® “4+” means positive or negative results
® (1) positive or negative reaction:probably due to the DVI categories a,b or ¢
® “_” means negative results

* cell lines used in the production of monoclonal antibodies

M9A 2 WEAd efficacy Tasthenlululaaiia anti-D S 6 70a 1WMIATIANY weak D $1342% 81 T8 laemaa

NaTigMNATiaY (RT) wasmavh Indirect Antiglobulin Test (IAT)

Monoclonal anti-D Efficacy ( n=81)
(IgM + IgG ) No of detected at RT (%) No of detected at IAT (%)
1 | NBC 24 (29.63%) 81 (100%)
2 | Tulip 34 (41.98%) 81 (100%)
3 | Totem 53 (65.43%) 81 (100%)
4 | Bioclone 28 (34.57%) 81 (100%)
5 | Newmarket 34 (41.98%) 81 (100%)
6 | Diamed 32 (39.51%) 81 (100%)
NAMSANI LAnUeNEeRuAe Then anti-D 784 NBC, Tulip, Totem,

antoyafiufinualupasiusastaseudiimalafiouw
7 smmmalne Wl 2550 SfUsnalafieraum
1586,828 T &vyllafie Rh 1an 1,581,202 e (Feway
99.65) vajlafia Rh au 5469 30ty 0.34) Wavdl weak-D
167 718 Goway 0.01) fnalafia weak-D léinausn
vnalafimdndvam 81 1o 3sldihdnathdlafinanyhms
Arunluasol

MO 2 LWARINAMIITINLLEURAL D 2o
anti-D 6 700 TMAEOLTU weak-D $142 81 118 W1 siA

Bioclone, Newmarket e3¢ Diamed 1ﬁwauaﬂ ijaa'mwaﬁ
gAY WnMuSaea 29.63, 41.98, 65.43, 34.57, 41.98,
LasSaaY 3951 MAEY UFMIEUEAT TAT Wuishen
anti-D $96 FAEAITANTIAWLLALFIAN D 299 weak-D
gtamaim 81 ;e

miw?'i 3 a@mamwmmwmﬁw partial D categories
Ioemasay weak D 41143 81 iwaé’hmqw:hmmma D-Screen
NUNEITDLLNTHRAVDS partial D categories VLG?TR?WWJ%
62 118 (Saeae 76.54) laendlu DI 1 3¢ (3oeiay 1.23) DI

saaladiainguazizenansuimslaio 97 20 aufl 2 wwnou-Sgwen 2553
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M1919% 3 UEAIIIIBLAZIDLAZYRI D categories @hd"] Wag weak D mﬂﬂ"ﬁ“ﬂ(ﬂﬂaﬂﬁﬂ"ﬂj@ﬂﬁEJW]TJ’%LL&JTVHﬁWH@J Partial

D (D-screen)

Partial D and weak D phenotypes

No of partial D categories detected (%)

DI 1 (1.23%)
DIII 21 (25.93%)
DVI 30 (37.04 %)
DVII 5 (6.17%)
DFR 5 (6.17%)

Total No. of Partial D

62 (76.54%)

No. of unclassified (weak D)*

19 (23.46%)

* uavaLfiiseniugaienuenaiin Partial D lsiswnsouendlu D categories la9

'
= Aa

519l 4 UEAIEIIL D categories s fiasanulasmssmnafigaungivies Wanesauivshenliluleatia anti-D

Y19 6 U311

D categories cells detected at room temperature
D categories cells (No.) DII DIII DVII DFR DVI Weak D
1 21 5 5 30 19
Monoclonal anti-D (IgM+IgG)
NBC 1 17 4 0 0 2
Tulip 1 20 4 3 1 b
Totem 1 19 5 4 18 6
Bioclone 1 18 b5 1 0 3
Newmarket 1 19 5 1 1 7
DiaMed 1 18 5 1 1 6

21 Ty (3auay 25.93) DVI 30 118 (3ae/ay 37.04) DVI 6
T8 (5882 6.17) waz DFR 5 118 (30882 6.17) §mdn 19
e (Soway 23.46) Ana pattern 20sUfRFeN kmsey D
categories 107 Wanm Aeudanaifiu weak D laeidau
Ingifhwdndosuas ‘ﬁslﬁmamnéamﬁaﬂwﬂﬁﬁ%mﬁﬂﬂu
Traia anti-D vafigimnfies uasvie 7 antiglobulin test

MN59f 4 LRI D categories 61199 fnamy
wasshamasouiushenlalilaasia anti-D 1o 6 159 e
e AT g ita AL NaLan wuhil DI S1mam 1
16 Tinawaniy Tilulaatia anti-D %o 6 13% T DI
duau 21 118 Winawantu Taluleatia anti-D 289 NBC,
Tulip, Totem, Bioclone, Newmarket 8¢ DiaMed W
17,20, 19, 18, 19 4aY 18 318 MNAGL 11k DVII 143w 5
o Twaunty ululeaiia anti-D 999 NBC uay Tulip
dwon 4 Menaeiu lulaatia anti-D 2849 Totem, Bioclone,

Newmarket 48 DialMed 914244 5 318 194 DFR 914204 5 918
Lisimelalinauantu lululeatia anti-D 289 NBC ugilying
vty Iululeatia anti-D 989Tulip, Totem, Bioclone,
Newmarket @ DiaMed F14% 3, 4, 1, 1 a1 718 6N
&6t T DVI d1mam 30 18 Bidmelalauanty Tuly
1A&%a anti-D 289 NBC wae Bioclone wdl lwirauaniiu tulu
I@aﬁa anti-D 284 Tulip, Totem, Newmarket Wag DiaMed
NI 1,18,1 LAy 1 18 NNAIAY fASU weak D M1
19 M8 Winawantu wlulaatia anti-D 789 NBC, Tulip,
Totem, Bioclone, Newmarket a¢ DiaMed a1 2, 5,
6, 3, 7 UAY 6 M8 MNAAL

N9 5 U§PILN3e"as DI, DI, DVII, DFR, DVI 1ay
weak D ionesauiushen ululaatia anti-D ¥ 6 #ia ua
ﬁumﬁwmm‘m D-Screen WU partial D categories §119°]

% tilnl | LY v I
’ﬂﬂ‘ﬂ NALINVIHAONHLLIILEGNG NN NS QSL% D category
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\Aeniu 1 DI (No.16 Wag 51) WikaLan %@Lmammﬁ
‘maq UGIHAHLTILANGNTY DI No.16 Mwamnamumﬂ‘u
m&n anti-D 984 Tulip, Totern LY Bioclone mmmsmtﬂa
waiuns) Rh 10 e amiefi DI No.51 Wikawansaiiunien
anti-D 71 6 138 d w3y DFR uae DVI 1hen anti-D o
GlmyémwmﬂuauﬁqmmﬁﬁmLLaz 37°% uaifl antiglobulin
test A IANALINUT §115U weak D dulngjaglvinauin
athesauffunhen anti-D vimae ﬁaﬁqmmgaﬁﬁaq 37°% WAy

fl antiglobulin test

Jaseluazegy

anwammaaaulumaed 2 lululeatia anti-D ¥19 6
13 YNUNIENNU weak D WAy partial D categories

1 2% [~ v = Aana 1
shen uaglimaiduuonldusiamuussesifteuansig
ﬁﬂumsﬁmmaﬁqmmﬁﬁm Waef antiglobulin test 4
A A A Qv A A ¢ o 64 w
Aediosnn lwmanae [ Feudiuafnnirasenaiusfa
anti-D wenehafiuTsvlanudnduLas avidity a9l
Toatia antiD ehetueny aemtadiihelnluloaia
anti-D %ﬁﬁszﬁw%mwzj&mmzaﬁlum'{[%@mamﬂaﬁm Rh
Tudusnelafia udiflasannfienuuanehetudsnanlums

a Y A a =3 o [~ U XK
ATIINLAURAY D Glu@mmﬂam NudImMaFaLN
antiglobulin test lexavisth ifia [ilaiisnalafin weak
D %38 partial D categories ¢ ZsfianiAuaudiian D
iy Rh au wezeananseduliihy 8519 anti-D
VL9Jv Aa Y 16
AAINHTNEUNLA?

U350 Rh uaufian D Aamauaneamannvanariomad
1330106 Uazmuamn W Hosnnuaudivan D ifiu mosaic 1152
ﬂaué/%mm&lepitopes MIFTIWLNTAA partial D category
fenadudeusnn TuaAamsien partial D categories 619)

o YA @ v . Ao P
%msl,uwmu RhD 190828319 alloanti-D dsu log14isia
\ROAUAILALTSNSY partial D iwaHavihUATend N
(cross-testing) ﬁtymﬁwﬁaﬁLﬂ%@ﬁﬁﬁﬂhﬂﬁ@i’;a partial
D categories 619 fa MINAUARY 354 alloanti-D 7ig31s

VA . A A a o o A o A G au Vy
I@awmu partial D F9NUTsnang SnviailaifuaEsy i
alloanti-D fagFaNLALgaFEAMNN YI9WUT alloanti-D
fig¥anan partial D category Wentuaglaivinufisen
U Partial D category ﬁ%ﬁ“] LLGiQ“ﬂWUﬁﬁ%mﬁU partial
D categories a9 slmmmwmmam faliflanudunzsa
D epitope Fnfowtugais domanaalululaata antiD
Uazaumadisa  sanTnnae ldnaan luuayllisiadBanm
suariilulaata antiD usazrfiaaiianudunzsa D

bNAANE LESRITbS

epitope Auanaai vilianansn Wliluleatauaudued
wishtiuan partial D categories Tgu3melafiovierihe
weak D folimemmsdnmgiidmanians D VI lufiiae
Todan Uil alloant D lsds®

WANIIATIALLYN partial D categories MWSN‘?; 3 WUN
DVI category Lﬂ%ﬁﬁ@ﬁwumﬂﬁqﬂuﬂdu partial D ‘1%0‘1/134@
DVII,

Wi Benafl ieaanadastiu meinm partial D category

S89sn@a DI, DFR uaewu DI %oeiiies 1 31
6119 Tuaufna fiaen LLazﬂmiﬁ'ﬂu 999 Tippett WasAy”
e Tippett WALAME WU DV 34N udmsanm
sl,u@u‘%m@\lwm%aﬁ Tstwu DV 108 andosnuaseudams
Tofiauend smmaalnewund weak D Tudusneladia
Vomaedaray 001 WALATIIWU DVI Saeas 37.04 209
weak D Gavhiiuferay 0.0037 Feeenigiiananizes
DVI lunqurifanalafinuossemednn uoouaud uag
asignLSenay 002, 0.05 UaY 0015 MadF® e
domnathummelitlssmemaniisl weak D snanheslne
Ao%araz 03-0.7 wenani madnmndsinaaanndnstis
fiawy DVI anniige

a7t 4 wazenTwf 5 fiasan DI, DI waw DV &
Suaudan D epitopes "tn@m&l\lﬂl,ﬂm 1-2 epitopes (€134
7 6) partial D mmﬁfﬁﬂﬁwamﬁu anti-D Tumstiug i
aUNNAVnY Uag DI d11an 4 318 1@u No.16 ssnInula
warfhans] RiD wanldidlenaseuiherTululaaia anti-D
1915 Taeiamneathsis DI Suaufian D epitopes AT
‘%ﬁ 9 epitopes 5wfﬂ\la‘]_l’mff‘]_l anti-D 989%0®533 D-Screen
e 3elianansauanain RuD wanndleshni DFR ua
DV el ldwasuiunien anti-D figungiives usliua
‘]J’mLL‘Nﬁ antiglobulin test Lﬁm’ﬂm D epitopes 1NAAL
VLﬂf\ﬁm%mﬂﬁd 5 LAY 6 epitopes ‘%qﬁwm epitopes ﬁﬁ
AN immunogenicity mﬂﬁqmammualﬁm D A8 ep
6/7 (weio o147 6) ﬂa@ﬁuﬁmvﬁﬁ@ﬂm‘[ﬂ@aﬁa anti-D
(IgM+1gQ) rﬁwamzlﬁaﬂiﬂawﬂmmaéﬁa%n anti-D IgM
sufsenlsuaanlasmas useTignmnRfasiuizad Rh
17 UaY partial D 71970 D epitopes Wiekintios W DV
LAy DVII WaNny anti-D IgG ﬁazﬁmﬁﬁ%mﬁu partial D
710 D epitopes JN9) TnawmmnzasaBasmadiine ep 6/7
W DVI uae DFR 3elsiennarnni antiglobulin test ¥
Ss o Wimanveandiayfasaammalafio RED fiolufuiane
Toe uaeludihe
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qﬁ@mﬁmimaa Partial D categories le;u%mﬂiaﬁmim 111

5197 6 WaAY D epitope 71L9ING Wa epitope Minema lUand 11 9 epitopes 284 Partial D category 614 ila

ynunsentu Tululaaiia anti-D #

Partial D Epitopes present Epitopes absent
I 1,2,3,5,6/7,8 49
11 1,2,3,4,5,6/7,8,9 Must be othersmissing
IVa 45,6/7,8 1,2,39
IVb 5,6/7,8 12,349
Va 2,3,4,6/7,89 1,5
VI 349 1,2,5,6/7,8
VI 1,2,3,4,5,6/7,9 8
DFR 1,2,345,6/7,9 2,5,6/7,8
DBT 6/7,8 1,2,3,4,5,6/7,9
HMi 2,34,5,6/79 123589
HMii 1,2,3,45,6/7,89 5,6/7
R "™ 5,6/7,8 1,2,34,5,6/7,9
Lines 2,35,6,6/7,8,9 12457

® [pitopes underlined may be present or absent due to behaviour of different monoclonal anti-D with further partial D

types indicating splits of these epitopes.
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Incidence of Partial D Categories in Thai Blood Donors

Sarika Makechay, Achara Siripongsanusit and Tassanee Sakuldamrongpanich

Department of Antiserum and Standard Cells Preparation, National Blood Center, Thai Red Cross Society

Abstract : Objective : To study the incidence of partial D categories in weak D blood donors of The National
Blood Centre, Thai Red Cross Society. Material and Method : Eighty one samples of weak D (D") cells were tested
against 6 different monoclonal anti-D (IgM+IgG) reagents to demonstrate the efficacy of anti-D by testing against
a panel of monoclonal anti-D (D-Screen) for identification of partial D categories. Results : All of the 81 weak D
samples gave positive reaction against six monoclonal anti-D but gave different grade of agglutination results
at both room temperature and antiglobulin tests. When tested with D-Screen kit, 62 samples could be classified
into the various D categories : 1 DII (1.23%), 21 DIII (25.93%), 30 DVI (37.04%), 5 DVII (6.17%), 5 DFR (6.17%) and
19 samples (23.46%) exhibited a reaction profile which did not match to any partial D patterns, were classified
as weak D. Discussion/Conclusion : The D-Screen kit was sufficient to identify the partial D category. The DVI
cell was the most common category found and DIII gave positive results with all anti-D tested. Therefore, it is
unable to distinguish from normal D positive cells as well as some weak D cells. The molecular biology technique
should be used to identify these partial D and weak D cells.
Key Words : ® Weak D @ Partial D categories @ D epitopes

® D-Screen kit for identification of partial D cells
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