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Studies on the RBC alloimmunization

detected in irregular antibody screening test

We-Jong Kim

Department of Industrial Microbrology, Graduate School of Industry.

Pukyong National University

ABSTRACT

Alloimmunization to red blood cell (RBC) antigens may cause a delayed
hemolytic transfusion reactions (DHTR) and a delayed serologic
transfusion reactions (DSTR). In the present study, the frequency of
alloimmunization and its clinical significance were evaluated. Also,
transfusions were correlated with antibody formation.

The results from 17.365 samples out of 11,372 patients were
retrospectively analyzed by antibody screening tests performed 10 days
interval during 25 months period from Feb 2003 to March 2005 at the D
medical center by searching computer blood bank files.

Among them, alloimmunized patients were turned out to be 38 (n=38).
The records of transfusions and the results from serological tests were
analyzed from those patients. Irregular antibody screening and
identification tests were performed using LISS/Coombs gel test with

DiaMed-ID system (DiaMed AG Cressier, Morat, Switzerland).

From the results analyzed, 38 patients were turned out to be positive
at irregular antibody screening test. Alloimmunization rate was 0.63%.
Alloimmunization rate in multiple transfused patients was 24.5%. The
most common clinically significant alloantibodies of  alloimmunized

patients were found to be Rh antibodies (52.6%).



Nine patients out of 38 (23.7%) becamec undctectable after the first
detection. To be positive at antibody screening test after RBC
transfusion was mean transfused numbers: 3.7 units, mean transfused
periods: 56 days, mean transfused frequencies: 1.7 times.

The results from antibody specificity and RBC transfusions were
comparatively analyzed and it shows that Rh system antibodies were
longer than other antibodies (p<0.05). In case of disease group,
malignant diseases was longer than other diseases (p<0.05).

In order to prevent the formation of RBC alloimmunization, irregular
antibody screening tests were performed at propriety intervals in

multiple transfused patients.
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[D-DiaCell I-1I

1 B2 &a dE AL
(DiaMed AG Cressier, Morat, Switzerland)

© Set ID-DiaPanel
(DiaMed AG Cressier, Morat, Switzerland)

2) B A E A
Set ID-DiaPanel P
(DiaMed AG Cressier, Morat, Switzerland)
Polvvalent [.ISS/Coombs card
- (DiaMed AG Cressier, Morat, Switzerland)
P Y FFewd g4

NaCl/Enzyme card
(DiaMed AG Cressier, Morat, Switzerland)

| Polyvalent LISS/Coombs card

(DiaMed AG Cressier, Morat, Switzerland)
NaCl/Enzyme card
(DiaMed AG Cressier, Morat, Switzerland)

M A7 Bz A

ID-DiaCell I, I (DiaMed AG) A¥ 3= JAHoz Fagh 3
slel 08 AETLE AR89} Set ID-DiaPanel (DiaMed AG)2

F 1199 M2 & F4AzYH F3¢ 4 79I EA, Rh A<

ki

H

o]‘\

o] D, C E, c e Cv 89, Kell 192] K, k, Kp*, Kp”, Js,* Js" &9
2 Duffy, Kidd, P, MNSs, Lutheran 28] Xg IUAE X3 so}
Set ID-DiaPanel P (DiaMed AG)+ Set ID-DiaPanel (DiaMed AG)E
a4 Aget wid 424 Set ID-DiaPanel (DiaMed AG)ZF &4
&S 7FAY Duffy, MNSs, % Xg @912 papain°l 3] 5o} &)}

A et



1) 23rAEkA AE A AHIrregular antibody screening test)

NF L AWM (column agglutination technology)ell ]38k E-+f 218z A
H 7l AL 2 A LISS/Coombs cardoll screening cellq! 0.8% ID-DiaCell 1
2 05 z2+z 500 microtubeo] FYPs A4 A 2BuE 7HEHS
37T 1587 A3 & ID-Centrifuge 6S (DiaMed AG)E ©]-& 3 A

1175 rpmell A 10%7F 43 Fo] whgel dote) JRFde vEs

i~

of WMol weh 4, & 1+, 2+, 3+ % 442 BHIAG VE

&7 5o nieho) stgpgow AE AR AAHEHAI, A
b QFe] A AR $AHEA 4+2 wASIETE Uex| AdE Az
Abe]l AW 2 0~4+ grading svstem< o] &&llA HA3}A

ojmj = o]Are] WgS wQ Fxjol uaiM = B A TA FHAA
(Irregular antibody identification test), 23 2= Ed HAHDirect
Antiglobulin Test, DAT), 738 &= =2%2%d ZAHIndirect Antiglobulin
Test, IAT), A7} & 7 AHAutologous Control, A/C)& A3 & o).

2) B A3 =473 A HIrregular antibody identification test)

(1) LISS/Coombs 7}

SRR AdPAs 2 gwes 1b) dFade P4 5
4 HTEE olgalA AAE Adsach Axel aye BRAGA A

HAAeE FAE o R Al
(2) NaCl/Enzyme 7}=
Neutral gele]l £9°]0%  microtubed] papain®= Agj¥l  Set
ID-DiaPanel P (DiaMed AG)E 747 50p¥ & 3k €A 25uE
Hdrbskelch Ax #4e LISS/Coombs 7h=¢F Sdgh Wi +

A7 S



3) AF stz ET @AKDirect Antiglobulin Test, DAT)
LISS/Coombs(polyvalent) card®] microtube®] 1,0004¢ Diluent II
(LISS) &-olo] 32} A& 10 =y 18 20us FFA7 1% 2+

130 o)

g ol(cell suspension) 50p0E FUs 1175 rpmol A 103 A H g

Fol wrew d7e SRS NAAAC Ane WYL B
HEzAbsh FAG PHoE AR

4) z7F iz ZAF (Autologous Control, A/C)

(1) LISS/Coombs 7}=

LISS/Coombs(polyvalent) cardel microtubeol] 1,000x¢ Diluent 10
(LISS) 9o &z A 10w EF 18 20uE FHA2 1% EF
R gol(cell suspension) 50E FUd A FY BWE 7 ¥

1,175 rpm oA 1087 433 3o ute%

| A7) $HYYe A
vt Al He BirHFA AEAs A% PEoE AP

o},

(2) NaCl/Enzyme 7}Z

LISS/Coombs(polyvalent) card ¢} 5L vt oz Al33}H Diluent
[ (Bromelin) 2508 F712 Yok 23 BA& Bqrady d4dy

Abeb Eoldh Wl o Al skl

4. g9 B4

Boodd Axes B4 272321 Microsoft Excel (Microsoft, USA)
i} SPSS Windows version 12.0 & o]&3sfo] #Astslen, 5
i dao) Solduel djn WA, A¥S FER A% vlal B4
& Mann-Whitney U test® ol &38tdvh ¥4 A3 P value?} 0.05

olakel 4% frelsrial TS



m. 2

1 5FH W3l g TFIA 44

AN F F 1137291736549 sEA7E 40,383 el wEAE
TE 7 wskth a1 FollA 23] ol el wafEH A A
shdwl 59939 e FAs F 38WelM 38§ FAA
A FdeR dEHe Ady TFue

28
=9
o

o
ot

whgo) Feld 3w BAE F BRI FAPANE NG A7
2aiol AM BA) Solgo]l EAHACH 14ne] RRlAE Aol B
ool wE A=A eralth Solde]l BA¥ UAY HAS F 09 @
sold gAY n, e S0 FAE FAE FAYD, ulx 28e

b AR AU P FFHY el 3R A A

of hgh HAF wbH Z#E aofshd 1yl £vh dA @A 11,372
W F 155" o] EqrA A AdPAlelA FAEs Bded, EAHEA

of Wbl = 136% (155/11,372) o]t



Total tests performed antibody screening tests during 25 months
N = 17,365

Patients detected irregular antibody

N = 155

Patients performed two times or more antibody screening tests
N = 5993

Patients detected antibody after transfusion

N = 38

24 patients with

identified antibodies

14 patients with

unidentified antibodies

20 single antibody
2 two antibodies

2 multiple antibodies

4 nonspecific alloantibody

3 nonspecific alloantibody
and/or autoantobody
7 autoantobody

Fig. 1. Summary of alloimmunization after RBC transfusions.
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Table 1. RBC alloimmunization data

Alloimmunization cases / patients
Alloimmunized patients 38 / 5,993
Alloimmunization rate in males 17 / 3,263
Alloimmunization rate in females 21 / 2,730

Alloimmunized rate in multiple

38 / 155
transfused patients

rate (%)

0.63

0.52

0.77

24.5

12



3. &z 54

A8 FEudoel walg 3838 F oofzk HAbrh 217W(653%), WA
Shp7E 179 44.7%) ol Ax, Hat AES 541 16~74) o1t

4 B F shale W o U A 138 342%), e A3 @
b 5% (132%), 3 A3 gk 5% (132%), t-Ede A% 5
(132%), Fd A& gk 4% (105%), 417 ds 32 39(7.9%), H%
£37) AZ 32 39 (79%) o2 ot T FAANAM HEF FFHY

of M7k A Ax e itk (Table 2).



Table 2. Clinical data of alloimmunized patients after RBC transfusion

(N=38)
Disease group No. of patients %
Malignant tumor 13 34.2
Hematologic disease 5 13.2
Cerebrovascular disease 5) 13.2
Hapato-biliary disease 5 13.2
Infectious disease 4 105
Renal disease 3 79
Cardiopulmonary disease 3 79
Total 33 100.0

* Ratio of male / female : 17 / 21

Mean age (range 16~74) : 54.1 years
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(105%), vl Eo] E=& A9 271 A7 FAlo &3 Aoegd F4

5= @271 38(79%), @A Arh @A Exsks #arb TH(18.4%)
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Table 3. Specificity of the alloantibodies detected post transfusion

No. of patients Percentage

System Antibody specificity (N=3) (%)
Rh anti-E 15 39.5
anti-D 1 2.6
anti-C 2 5.3
anti-E+c 2 5.3
Kidd anti-Jk(a) 1 2.6
Lewis anti- Le(a) 1 2.6
Multiple anti-C+e+Jk(a)+Le(a)+Le(b) 1 2.6
anti-E+Other antibodies 1 2.6
Unidentifiedt NAx 4 105
NA + Autoantibody 3 79
Autoantibody 7 184

* Nonspecific alloantibody
+ Specificity was not identified; however, the antibody was demonstrated

to be IgG using a monospecific antiglobulin reagent
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iy

B A B ANA Fgel E Wrkx F AR FEYE
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FR85E A7 528089 1~37) o 2ck(Table 4). vhx= 2323
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Table 4. Average transfusion data for RBC alloimmunized patients

Alloimmunization

Transfusion
After the first AST*  After the last AST
Number (units) 12.8 3.7
Period (days) 3294 56
Frequency (times) 5.2 1.7

* Antibody Screening Test

18
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Table 5. RBC transfusion according to antibodies specificity

Transfusion

Antibody Number (units) Period (days)  Frequency (times)
specificity
Median Range Median Range Median Range

anti E 4 1~10 40 14~178 2 1~3
anti-DY 5 1~5 24 1~24 3 1~3
anti-Jk(a) 6 1~6 13 1~13 3 1~3
anti-C 2 1~2 34 29~38 1 1~1
Le(a) 6 1~-6 18 1~-18 3 1-3
anti-E+¢ 3 2~3 655 20~109 2 1~2
anti-E+Other

o 11 1~11 37 137 3 1~3
antibodies
CretJk(a)+Le(a)+Le(h) 2 1~2 178 1~178 1 1~1
NAx* 3 2~4 32 20~143 3 1~3
NA+Autoantibody 2 2~8 16 10~19 2 1~4
Autoantibody 2 1~12 22 T~47 1 1~3
Total 3 1~12 32 1~178 2 1~4

* Nonspecific alloantibody

T 10 units of D-incompatible platelet concentrate transfused

20



Table 6. Antibodies specificity and transfusion date for RBC alloimmunized

patients

Antibody type Rh system antibodies; Other antibodies

Transfusion (N=21) (N=17)
Number (units) 381 £ 256 3.65 £ 2.87
Period (days)* 7157 + 57.12 I 3994 + 47729
Frequency (times) 1.67 = 0.91 1.76 + 1.03

* 1 p < 0.05

21
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Table 7. RBC transfusion according to disease group

Disease group

Malignant tumor

Hematologic

Cerebrovascular

Hapato-bihary

Infectious

Renal

Cardiopulmonary

Total

Number

(units)

Median Range

Q]

1—6

3~11

1~12

Transfusion

Period
(days)
Median Range
40 23~178
22 16~109
14 7~35
20 13~37
143 38~150
23 1447
38 13—152
23 7~178

Frequency
(times)
Median Range
1 1~3
1 1-3
1 1~4
3 1~3
1 1~3
2 1~3
1 1-3
1 1~4

Median

age

36

67

48

56

Range

47~68

27~67

41~69

67~74

16~63

4272

16~74

23



Table 8. Discase group and transfusion date for RBC alloimmunized

patients

\

W group = Malignant diseases Other diseases
Transfusion (N=15) (N=23)

T~

Number (units) 280 = 1.42 435 + 3.11
Period (days)* 7647 + 6143 45.00 + 47.01
| 153 + 0.74 183 + 1.07

Frequency (times) !

* 1 p < 0.05

24
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Table 9. Number of patients with antibodies in relation to disease group

One Two > 2 NA or/and
Disease group  antibody antibodies antibodies A AAT AA - Total
Malignant tumor 9 . 1 2 1 13
Hematologic 1 1 2 1 5
Cerebrovascular 1 1 3 5
Hapato—biliary 3 1 1 5
Infectious 2 1 1 4
Renal 2 1 3
Cardiopulmonary 2 1 3

* Nonspecific alloantibody

¥ Autoantibody

26
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Table 10. Antibody detectability in nine patients with undetectable

antibodies

_ o Time in months to become
Antibody Agglutination

o undetectable
specificity grade - 1~4 4~8 S ]
E 1+ 1
D 2+ 1
JK(a) 2+ 1
C+e+Jk(a)+Le(a)+

2+ 1

Le(b)
NAx* 1+~2+ 1 1
NA+Autoantibody 2+ 1 1
Autoantibody ks 1

* Nonspecific alloantibody

28



10. Case report
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Al A Fdo] o] F oz AL Karl Landsteineret 12 ARFEo] A
o Fayge AY BYE 0¥ ¢ ABF o BEFHI olFetx & & Y

(1), A8 Sl Foje] HATFE Baol A FUNFR, ARRS
'

© 348 fas) F718 vebe AaWdelth 48T EuelE FRe

(alloantibody) 501 44E o2 o] A% % 4T 487TE
7] ofeldl Fdel AW oleled etk el halE ABO
Rh(D) ©o}¢j2) AATF 3¢
83 Exaavt 2 AN AE ek e AT 237 YA E

debn dalT sdlel de s AAe Ea %S HAAE £ As

o} & dE=x @ 4 ¢l7] wFol vl 7] & A (unexpected antibody)
= B A8 A (irregular  antibody) 2t % o} ] EF A

(irregular antibody)i= 1Alojup =38 Sol 9ldte] A== W A
ojuf AR= A waHon Mz £ 9oy EqFA A el Rh,
Duffy, Kidd % Kell &9l g @& 34 ©e 44 =4

=}
L
. 23 1 o) = PN = [OJe.S
g W Aol §BA Aol Aot £ JomE YYHOR ofs F
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