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Detection of Platelet Specific Antibodies by Modified Antigen Capture ELISA Test

Hyunjong Kim, M.D., Eun-Jee Oh, M.D., Jayoung Kim, M.D., Yeon-Joon Park, M.D., and Kyungja Han, M.D.

Department of Laboratory Medicine, The Catholic University of Korea, College of Medicine, Seoul, Korea

Background : Autoimmune thrombocytopenia (AITP) is characterized by autoantibody-induced
platelet destruction. Although several studies have shown that pathogenic autoantibodies are mainly
IgG directed platelet glycoproteins (GP), a platelet GP specific test is not available in clinical labo-
ratories. The aim of this study was to evaluate the clinical usefulness of a Modified Antigen Capture
Enzyme-linked immunosorbent assay (MACE) test in the diagnosis of AITP.

Methods : We investigated fifty-seven patients who showed a platelet count lower than 100 x 10°/L
and underwent a bone marrow examination. They were classified into primary AITP (P-AITP) (n=21),
secondary AITP (S-AITP) (n=15), and non-immune thrombocytopenia (NITP) (n=21) by bone mar-
row findings and clinical diagnosis. Platelet GP (llb/llla, la/lla, Ib/IX, IV)-specific antibodies and anti-
HLA class | antibody were detected by MACE test.

Results : Among 57 samples, platelet GP specific antibodies were detected in 8 (22.2%) of 36 pa-
tients with AITP and 1 (4.8%) of 21 patients with NITP. The specificities were as follows: GP llb/llla
(n=4), GP la/lla (n=5), GP Ib/IX (n=3) and GPIV (n=2). Of the nine patients with platelet GP specific
antibodies, four (44.4%) had more than two platelet GP specific antibodies. The sensitivity, specifici-
ty, positive predictive value and negative predictive values of the MACE test for AITP were 22.2%,
95.2%, 88.9%, 41.7%, respectively. A previous transfusion history was associated with a higher de-
tection rate of anti-HLA class | antibodies (P<0.05).

Conclusions : The MACE test is a convenient method to detect platelet GP specific antibody and
is very specific to diagnose AITP. In clinical practice, even though it is not sensitive, the MACE test
would be useful in differentiating AITP from NITP. (Korean J Lab Med 2006;26:192-7)

Key Words : Autoimmune thrombocytopenia, Modified Antigen Capture ELISA test (MACE),
Platelet glycoprotein specific antibody, Antiplatelet antibodies
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Table 1. Main features of 57 patients with AITP and NITP

AITP
NITP
P-AITP S-AITP Total
N 21 15 36 21
Male:Female 1.1 2.0 14 1.6
Age (years)* 523+1.9 386+9.0 49.2+127 63.0+16.0
Platelets count”, 37.0+31.7 57.1£27.0 45.3+31.4 565+23.7
x10°/L
Previous transfu- 4 (19.0) 7(46.7) 11(30.6) 12(57.1)
sion, N (%)
Platelet GP- 5(23.8) 3(20.0) 8(22.2) 1(4.8)
specific antibody, no (%)
GP lib/llla 2 2 4 0
GP la/lla 2 2 4 1
GP Ib/IX 2 1 3 0
GP IV 1 1 2 0
Anti-HLA class | 11(52.4) 9(60.0) 20(55.6) 21(100)

antibody, no (%)

*mean+SD

Abbreviations: AITP, autoimmune thrombocytopenia; NITP, non-immune
thrombocytopenia; P-AITP, primary autoimmune thrombocytopenia; S-
AITP, secondary autoimmune thrombocytopenia; GP, glycoproteins.
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MACE kit (GTI, Brookfield, WI, USA)Z o]&sto] P
GP TIb/Ia, Ia/lla, Ib/IX, IV HLA class Io] th3t S—Olf‘%}iﬂ
AT,

A AAE S5 BA AFS EDTA 838 o)&3139°
H, AAL A7EA 70T BASIHA, HAAR A slEste] AME-
ahgith BE AARE AZALE] AU St MACEE 47439

Human anti-platelet ALP-labeled anti-

/EP lib/llla /K uman lgG
N

platelet

Murine MoAb
specific to platelet
GP lib/llla

Fig. 1. Detection of platelet specific IgG antibodies to platelet gly-
coproteins (GP) lib/llla, la/lla, 1b/1X; IV or HLA class | (GP llb/llla in
this example) by MACE assay. Washed platelets were first incubat-
ed with human plasma (containing anti-platelet GP llb/llla in this
sample). The antibody-sensitized platelets were then lysed and the
supernatant was added to a microplate precoated with murine mon-
oclonal antibodies (MoAb) specific to platelet GP or HLA class I.
Any human IgG bound to the GP or HLA class | antigen were de-
tected with a alkaline phosphatase (ALP) conjugated antihuman
IgG and substrate solution.
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1) B4T S0 7
41 809 9] AAE Hot Alxe F
suspension and preservative solut1on2i 13) A3 3 50% &
2% G BET, Fad $4 10 4Lk B B2 100 4L
£ 37CAA 45874 WA HMH Fol cell lysis buffer 200
HLE 949 §3AA, Wae S0l $A) AR PLT GP
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1A Ao T e,

2) Modified Antigen Capture ELISA (MACE)

PLT GP IIb/Illa, Ia/la, Ib/IX, IVS} HLA class 1 3Fol
SolAQl w2 @22 AV 47 THHe} Sl microplate
well] PLT GP %59 50 yLE HE 3 37ColA 4557 vk
A7t 43] MZ ¥ alkaline phosphatase conjugated IgG £
50 uLE H7Fste] 37ColA 4587 whA1710, AlA Fof 713
£l (p-nitrophenyl phosphate, PNPP) 100 yLA<S H7}5to
30w A AoAM wREAIZTE Wk BRI 100 uLE A7t
gk % 405 nmollA FAEE SABIUT A% So|3A 717

ARG, ST S8 2v)
£ o= Wssith

% 579 3 PLT GP IIb/Illa, Ta/lla, Ib/IX, IVl th3t S0
30]_jﬂ7}_ 3k A g AEE 73—?——15 9¢]1(15.8%) o™, %_HLA
class 1 SHAE 41¢](71.9%) o)A %3010tk PLT GPsAb %4

Table 2. Characteristics of specific platelet GP antibodies in
eight patients with AITP and one patient™ with NITP

GPlib/llla GPla/lla GPIb/Ix GPIV N
- - - + 1
- - + - 1
- + - - 1"
- + + - 2
+ - - - 2
+ + - - 1
+ + - + 1

Abbreviations: GP, glycoproteins; AITP, autoimmune thrombocytopenia;
NITP, non-immune thrombocytopenia.
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0] 94| Z 8¢l = AITP (8/36, 222%), 1¢= NITP (1/21, 48%)
FARA, AITP oA =2 WIEE B0y BAZ0R {9
& 2pol= QIATHP=018). X3 AITP 32 F P-AITP9} S-
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(238% vs. 200%, P>05) (Table 1). PLT GPsAb7} %49l
9dl+= PLT GP IIb/Ila (4¢)), Ta/lla (54)), Ib/IX (34)), IV
(2¢)l tﬂfﬂ Eo|3A 24, o] & 271A] o]Ate] PLT GPsAb
3 A7t 44(44.4%) AH(Table 2). AITP Z@E ¢t
MACE 7&*}4 Ui, Eolk, JASE, FAdSES 47
22.2%, 95.2%, 88.9%, 41.7% k.

3-HLA class I A= AITP 34} 364 3 20¢)(55.6%) ¢
M AZHQeH, P-AITP (524%) 9 S-AITP (60.0% ) Ao
o §918 2ol YUK Table 1). NITP $Hale] 7% 219 &
TolM &-HLA class I 37} A& 50] 10049 FHES B
th #AA 8ol e A 238 T £EHo] §le AL 34 Y
S-HLA class 1 8 &S 242 91.3% (21/23), 58.8% (20/
M) 02 F = Abolo] g xpol7h YATHP<0.05). +8¥o]
A= 32 239 F 380l A B-HLA class I 349} PLT GPsAb
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0RE 7k gkl tigk EE FAE o4 Immuno-
ead ¥, MAIPA, MACE ¥ 5°] 9low, 2 Fabris 5{21]
< AITP gk 918 MACES] oW1 E9} Bo|=E 747t 60% <}
97%% BRI, FWel s PLT GP IIb/lllash e Ih/IX
ol i3t GZEFAE ol &ate] A7 MACE ol B
vk gleul12, 19], Ak o] ol 53 ALY #Es}
Y EAA0 Had gk HAAR o] &EA E =
o]8, PLT GP Ia/Ha, Vel tgk SolgA 9] A& Big v
7k 28 fick
& Aol Xs DRIA ] PLT GPsAb &< 98 &3t
MACE kit o|&3lo] PLT GP IIb/Illa, Ib/IX % ojg} PLT
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sAg YAE 98 Aol= QIATH238% vs. 20.0%, P>005).
AITP 92 918 MACE #AM] U4k, Solk, FYA5E,
SRAESEE 77t 222%, 952%, 889%. 41.7%°I1t. 8 7]
ggo] 9l @Ajoll X B-HLA class I 849 FA 50| E3tth
(P<0.05).
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