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The association of DAT positive blood donors and autoimmune diseases

Dussadee Pooreekul, Nootchanat Premprayoon, Sarika Makechay and Udom Tingtoy
National Blood Centre, Thai Red Cross Society

Abstract:

Background: The direct antiglobulin test (DAT) is a method used to determine whether red blood cells have
been coated in vivo with immunoglobulin, complement, or both. The positive DAT have been associated with
autoimmune diseases but unknown in healthy blood donors. Objective: The aim of this study was to evaluate
the positive DAT in blood donors that may be associated with autoimmune diseases. Materials and Methods:
A total of 918 EDTA blood samples collected from DAT positive donors during the year 2005 through 2011
were studied. All samples were repeatedly tested with the conventional tube technique (CTT) and the column
agglutination technique (CAT) using polyspecific antiglobulin reagent (anti-IgG + anti-C3d). Blood donors who
had a DAT positive result by CTT were repeatedly tested at every 3-month until negative result obtained. Blood
donors with consecutively positive DAT at least 2 times in 1 year were sent to the Autoimmune Unit of King
Chulalongkorn Memorial Hospital for autoimmune investigation. Results: Among blood samples of 918 DAT
positive donors, 553 (60.2%) were positive with CAT and 655 (71.4%) were positive with CTT. For the CTT posi-
tive, it was found that 213 (32.6%) were male and 442 (67.5%) were female. In the present study, 21 (3.2%) had
consecutively positive DAT at least 2 times in 1 year. It was found that 11 (52.4%) of these donors had high
level of autoimmune antibodies. There were 2 out of 11 donors (18.2%) had rheumatoid factor (RF) > 15 IU/mL,
6 (54.5%) had antinuclear antibody titer (ANA) > 80, 4 (36.4%) had anti-thyroglobulin (anti-Tg) > 4.11 IU/mL, 2
(18.2%) had anti-thyroid peroxidase (anti-TPO) > 5.61 IU/mL, 1 (9.1%) had anti-thyroid microsomal antibody titer
(anti-M Ab titer) > 100, 4 (36.4%) had anti-cardiolipin IgG positive > 14 GPL/mL, 4 (36.4%) had anti-cardiolipin
IgM positive > 10 MPL/mL and 2 (18.2%) VDRL were reactive. Moreover, 1562 (23.2%) had various factors which
may cause positive DAT such as medication (13.2%), infection (3.9%), allergy (5.3%), vaccinated (6.6%), used of
supplementary food (11.8%) and had risk of exposure to chemicals (2.0%). Moreover, 57.2% had history of drugs
used in combination with allergy, vaccinations, supplementary food, herbs and chemicals. Conclusion: Although
DAT is not routinely used in blood donor testing but DAT positive could be detected in normal blood donors
which may be associated with autoimmune diseases. Therefore, the finding is useful to the donors itself. In
addition, the donors should be asked to refrain from donating until the negative results are obtained in order to
reduce blood loss and the cost of blood and blood component preparation.

Keywords : @ Positive DAT ® Autoimmune diseases ® SLE

J Hematol Transfus Med. 2018;28:415-22.

J Hematol Transfus Med Vol. 28 No. 4 October-December 2018



ANt rasUsNalafiafidl DAT 1anfiy autoimmune diseases

VN
Direct antiglobulin test (DAT) 38 direct Coombs’
[~ A ;:; A da‘u Y [=1 A

test \nafiafldunmasmamuendvediiuiudiaion
waslusameles [ uondiuafeie antiglobulin reagent (i
fhidan' mavesay DAT vnldnansAs wu 35 conven-
tional tube technique (CTT) A% column agglutination
technique (CAT) WagNsNAgaLME flow cytometry Waf
fiuald fo maveaaUfeAs CTT way CAT laeAs CTT
Bimadwazholumassiua logld antiglobulin fisenan
) anti-lgG 4aY anti-C3d IWMINAFEL TENINTNATIA
Wu IgG 16 100-500 molecules/red cell kaz@TANY C3d
16 400-1,100 molecules/red cel? DAT gnshanidlums
#1719 %A%e hemolytic disease of the fetus and newborn
(HDFN) 8¢ hemolytic transfusion reactions (HTRs) 51,%

dﬁ; Yo A A I A A vy [ [ [~
ﬂsmwvlmmaa@ngﬂmuaumuamawmﬂﬁammm
p YA Alve A4 a
L@@@LLW}J@@@U‘W@MWU %34 HTRs Wui DAT 1an
fo¥aray 89° way DAT anaaniian | unaemivitias
autoimmune hemolytic anemia (ATHA) Y1996 cold type
W8 warm type 9 AIHA dhulvajdueiialsiinnum 6] ¥
Aa 1 A [ & d‘ 2 1
HAagewBadumismandonlsnin (secondary AIHA) léun
systemic lupus erythematosus (SLE) Iﬁ@“ﬁaﬁvﬁ La‘ugmmamﬁ
(theumatoid arthritis) sclerosis thyroiditis Lmﬂi@mﬁd@hm
I@HLWNWB@ ¢198)9 chronic myeloid leukemia (CML) ﬁvl,é’%fu
M3¥neE interferon-a TavianIzdaTase) ldun viral
infection (s HIV mycoplasma hypogammaglobulinemia
ovarian tumor Wa% ulcerative colitis Wudu*® wanani
naMIUAL DAT fegniban|Flunsifiade drug induced
immune-mediated hemolysis #nuld lsiae uaifmzam
A A Ao ya AVe | | R
Pfenmanesiefvnliaamas teun aﬂuﬂqm penicillin
Ea% penicillin V, amoxicillin, cloxacillin Lag dicloxacillin
uaﬂmﬂﬁﬁqmmmLﬁ@mﬂmﬂ%ﬁaﬂumjm cephalosporin,
macrolide, fluoroquinolone, sulfonamide, tetracycline,
quinidine LLazmél,uﬂEjS\l chloramphenicol e’ 1%
sumsliideaundihe snesdenasliidesiid DAT
wnl/lFihe Wasandioshluvh compatibility test a

1% v Ao oy /44 a A

slmwammusﬁsmawmamm #3msi DAT 1anlwdon
Auinadmlvgtiuasiinmusuve dsenafinnnanmgh
il DAT vanann 1gG 959 complement® Anvismsidan
135715 sensitivity @ loamnzaenidds CAT Fafhids
fiansnsnemRsuLaudiuafuin IgG 16@ S9emaany DAT

417

10-12

gasfinalainmmelinadiunan®?  luduinalaiie
WU DAT vankae/sifl hemolysis 161 1:1,000 9 1:14,000 Tk
ABMWY 1:1,000 Twamswaaning (UK) wuld 1:14,000 dam
Tutzmensnnuls 1:3,000 wasnulwnemnalfannune

9,10,12-17

NIPILTEANA 2 dlutsemnenemuldtseann
1:3,000 (personal communication)'® LMIHNAE DAT
1N rdaBeaunsdiogduios  udlasananthan
Aasiulsnldloemnss Sufluardasiifoyadun daeney i
Usgifimasonsan Useifnesuian msil autoimmune
antibodies NaM3TIA CBC Faaviamahimaiiasnee sn
Feluns3tiasy 19u elution technique MINARDY anti-
body screening k¥ antibody identification \NaRTIam
a d‘i‘v | A < A =1 ¥
waufivafauaguulIdaiianuag Wusu
€ A a | a a A a ‘iltzl
audiAmslafiouiend smnmnalne idaem el
AN DAT 190 3sldsufnanlssneninasee Wonsiad
e monospecific antihuman globulin #ia IgG o5
CTT uénlinaay azdadonyfarhundudulsmening ud
tlamansaifiu DAT 1anazdmheds uasingusne
ladmsninzamadiyne 3 weu auntaclinaay athsls
< adva T oa a A g 4
AaansdifdiAnalafiniinauindaifioadiunam dena
| 2 A A ) & A o .
twanfemsiinudesdamsdulsafientiy autoimmune
Toun Tsedosnisuganmaed Tseimd systemic lupus
erythematosus (SLE) Wndu Asilinquszasaiiadinmens
Huiuseas DAT vanifuinliumsiilsams autoimmune
A qvy A A Vy 2 -1
dalifismalafinldmmufienmuded ussamnasnguanas

A 4% (% 1 L% I a
mﬂmmﬁiﬂmamqmmw

Taquazisns

smarnniudhathdlafindisvafiang DAT wan Sels
Sudunnlsaentnase Sousid] .61, 2548-2554 S04 918
T8 uuaTlwneiny 309 T8 (33.7%) Wemeds 609 1 (66.3%)
ﬁ?NW%@ﬂaU%ﬁ’m polyspecific antihuman globulin (anti-
1gG + anti-C3d) vasguftAmslafiauisnd smmaalne
WUaLUBILAEM Ortho Clinical Diagnostics (United Kingdom)
1neAs conventional tube technique (CTT)* Uasvagay
¢t column agglutination technique (CAT) eNNFLUALIN
901/3%1 DiaMed Switzerland” §hothadensief inaun
13MAFaLME monospecific antihuman globulin (IgG)
LAY anti-C3d 999131 Ortho Clinical Diagnostics loe
3 CTT ialina DAT ihnnlfntinelafio uasiod]

a a € a a ! o A (%
'J']‘iﬁ'ﬁ‘[a‘vi@n'ﬂEl']LLazL’J‘ﬁﬂ']ﬁ@l‘ﬁJﬁﬂ']‘iIa“@ ﬁ‘jﬁ 28 %Uﬂ_lﬁ 4 AAON-DUNAN 2561



a

418 o)

U

timelafianesimsnazasadnn 3 Wew aunaglinaay
K A Y A A ¥ ! L | A ‘il %
dusanlivinalafiald dudhothadoameninaun
wavslanausinsiiviaiinsathariousasasslusteznmaeng
3 A o o YV A A 5.// A (<]
tian 1 3 vmaiamang s Anelafienesisnanzdond
EDTA blood iassnsianiiauriv o mbaniidurivinen
Tssweninaqvihasnsel smmmnalneg uasdunwoifuiane
Tadmiiaifudoyadseidmssutsenuanns ownsisin ms
Su¥agu Useiemadulsn uasmaSuLssmmenshan) Tamis
[~ 7 vAa Y Aa A 1% | o gj
Fudoyarsrifgusnelada (dun ey me Smauasslums
13nalafin nrenauneavduamItsnalainnnllsuni
nudugiinalafio Tufinnamsama uazdayagiiane
lafie aslulisunsueaafiaumed Microsoft Office Excel
2007 nrihshdeymsniensilagldenadia descriptive

statistics 1o 3oay (percentage)

NAMSANIN

fuAmalafianidl DAT wndmam 918 118 AldSudun
NNlsamenLnaehee Slavhamesaud nunlinaangae
3% CTT S 655 118 (71.4%) wasWinaLaneneds CAT
10 553 181 (60.2%) s liaaL Wi 263 T
(28.6%) [inaauee AT CTT wasiion 365 12 (39.8%) lina
AUREAR CAT et (Table 1) Taudmim 655 T8 7l
NALANGNEAD CTT wuadlnemny 213 T8 (32.5%) inemd
442 118 (67.5%) Tudwnniisinanangaeds CTT 5 21 e
(3.2%) AdhsumsnmaAfiadiumednu autoimmune discases
WUNH 10 318 (47.6%) ‘ﬁxﬁjﬂ'? autoimmune antibodies Ghﬂﬂ
otflunauin® uazs 11 310 (52.4%) fiNa183 autoimmune
antibodies 6199 ganenUng (Table 2) loefidiAanalafin
$1% 2 718 (18.2%) Afien rheumatoid factor (RF) > 15
1U/mL l6ur 167 4 uaeeit 5 Tneenivhi 20.7 uae 646
TU/mL Sad e S8 6 T (54.5%) Afien antinuclear
antibody titer (ANA) > 80 laemei 10 Sehgeqo (> 2,560)
T098941 AB swﬁ 9 (>1,280) imﬁ" 7 (1,280) imﬁ" 11 (320)

q

DANA LAADAY

fumefl 2 uazmefl 3 S 160 S5 4 e
(36.4%) ‘ﬁfl@h anti-thyroglobulin (anti-Tg) > 4.11 IU/mL
laun T 7,8, 9 wased 11 Taeslenwhiy 40, 69.59,
395.06 L&Y 366.92 IU/mL eaaey J81wam 2 18 (18.2%)
‘ﬁfl@h anti-thyroid peroxidase (anti-TPO) > 5.61 IU/mL
gur o7 7 uaemedt 9 Teefeniiy 100 uay 329.78
TU/mL enug ey e 1 3 (9.1%) Tisten anti-thyroid
microsomal antibody titer (anti-M Ab titer) > 100 Iéun
510 3 Toeflenivhiu 400 S6mom 4 1o (36.4%) Fislen
anti-cardiolipin IgG positive > 14 GPL/mL \wﬁ,m' '318“7;
1,2, 6 wared 10 Taadlenwiiy > 91, 19.1, 61.3 L@y
279 GPL/mL madd §ldwom 4 T8 (36.4%) Afien
anti-cardiolipin IgM positive > 10 MPL/mL VLGgTLLﬂ' '318“7;
1,2,7 waesei 10 Toeslenwihiy 445 139, 13.9 uaz 18.2
MPL/mL 6N&WU waviamamn 2 :18 (18.2%) eud 11
7l 2 uaymfl 7 7iflua VDRL reactive guAnalafindman
655 318 78l DAT 17n¢eA% CTT wurh 152 T8 (23.2%)
fitaseauilildan IgG Wa¢ complement Lag 20/152 1
(13.2%) Sl 3fmslden 6/152 318 (3.9%) Sisiammdu
Tan uarlandinida 8/162 T (5.3%) s RnRun uazii
ANl 10/162 118 (6.6%) Sawdms leFusadu 18/152 11
(11.8%) Smasualssmuamnmeauifase) ﬁawﬁmmaag
o aqifu 3/152 318 (2.0%) Semanessamsldfumaed
WAy 87/162 718l (57.2%) ﬁﬁ‘;ﬁ@m‘ﬂ%&lﬁmﬁuﬁﬁaﬁ'm

090k

2 A o Ay oa A Aa o
ynmstnsidioshienfiinalafinfil DAT tandmm
918 T8 NleFuAuNNlTmenLNGee Wathanmesey

g.o/ % Aas aa I aa 2% %
AT CTT uayds CAT wuiis CTT Iriwauinieuay

2% % ! aa 2% %
714 uatlinaaUSoeay 286 &5 CAT nauaniauay
60.2 uazlinaaLTaLay 398 Fauansnsaniinaseulas
lsamentng safhunmelsameninashee fidedudon DAT

v 4 a d o4 :

10 919 ieTasile lummeseufiusnenaiv Sedaulveja

Table 1 The characteristics of blood donors with a positive DAT

DAT with CTT, N (%)

DAT with CAT, N (%)

DAT positive donors N (%)
Positive Negative Positive Negative
Sex Male 309 (33.7) 213 (32.5) 96 (36.5) 171 (30.9) 138 (37.8)
Female 609 (66.3) 442 (67.5) 167 (63.5) 382 (69.1) 227 (62.2)
Total 918 (100) 655 (71.4) 263 (28.6) 553 (60.2) 365 (39.8)

DAT = direct antiglobulin test; CTT = conventional tube technique; CAT = column agglutination test
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Table 2 The results of autoimmune antibodies in 11 blood donors with positive DAT
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