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ANALYSIS OF IMMUNOLOGICAL FACTORS IN PLATELET
TRANSFUSION-REFRACTORY PATIENTS
—COMPATIBLE PLATELETS TO IMPROVE TRANSFUSION EFFICACY

Satoshi Saito, Yumi Komatsu, Satoshi Ota, Keiko Tamaki, Hideyuki Seshimo,
Yuichiro Yamazaki and Setsuo Nomura
Japanese Red Cross Nagano Blood Center

Refractoriness to platelet transfusions is considered one of the major obstacles in treating pa-
tients with hematological disorders. Although various transfusion procedures have been tried to pre-
vent HLA alloimmunization, some patients still develop HLA and/or HPA antibodies and become re-
fractory to platelet transfusions. We investigated the AHG-LCT, MPHA, LIFT and FlowPRA meth-
ods for detecting HLA antibodies and MPHA using chloroquine-treated platelets for HPA antibodies
to analyze immunological factors in platelet transfusion-refractoryd PTRO patients. Results showed
that HLA antibodies were detected in 55 patients, HPA antibodies in 2 and both HLA and HPA anti-
bodies in 2 patients. HLA-A and -B-compatible platelet transfusions were successful in boosting plate-
let levels in 27 of the patients. Nine patients developed not only HLA-A and/or -B antibodies but also
HLA-C antibodies and became refractory to HLA-A and -B-compatible platelet transfusions. Match-
ing of the HLA-C antigens was required in these patients to ensure the effectiveness of platelet trans-
fusions. In some patients, ABH incompatibility reduced the effectiveness of transfusions. In these pa-
tients, platelet crossmatching was useful for predicting platelet survival. Of the 68 ABH-incompatible
transfusions evaluated at 24 hours post-transfusion, 20 with positive crossmatches had corrected
platelet count increments of 3.1+ 410 x 10°C)/L. In contrast, 48 transfusions with negative cross-
matches had corrected platelet count increments of 18.1+ 7.60 x 10°CYL. Other weak HLA antibodies
in ten patients were not detected by the conventional methods but were detected by the FlowPRA
method. Owing to screening and crossmatch tests, platelet transfusion efficacy was improved in 59
immunological PTR patients.

Key words[] ABH compatibility, HLA-C compatibility, HLA compatible platelet concentrates(] HLA-
PCO Platelet transfusion refractorinessd PTRO
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Table 1
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Immunological factors of PTR over 5 years

PTR Factors

Number of
patients

10 HLA antibodies

55

O HLA-A and/or -B antibodies

O HLA-A and/or -B antibodies 0 HLA-C antibodies
O HLA-A and/or -B antibodies 0 Anti-ABH antibodies

00 Weak HLA antibodies detected by FlowPRA

27
9
9

10

20 HPA antibodies

0 Naka antibodies
0 HPA-3a antibodies

30 HLA antibodies O HPA antibodies

0 HLA-B antibodies O HPA-2b antibodies

non-Hemolytic Transfusion Reaction caused by

NN NP PN

anti-HNA-1b antibody
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Table 2 Clinical characteristics of patients in whom HLA-C-incompatible transfusions were ineffective

Patient

Blood

Patient HLA type

Primary antibody screening tests

Additional antibody screening tests using
HLA-A and-B compatible cells

ID. | Type AHC | LIFT | MPHAT | MPHA® | specificity of | e | LIFT | MPHAT | MPHA® | Additional
alloantibody specificity
A B CwH P/NU P/N P/N P/N P/N P/N P/N P/N
AU BO 2|24 | 52 | 60 | 1202 | 0801 12/12 12/12 12/12 0/12 Unidentified 4/10 4/10 4/10 0/10 Anti-Cw3
BH Al 2| 24 | 54 | 60 | 0102 | 0304 12/26 12/26 12/26 0/26 Anti-B52 5/15 5/15 5/15 0/15 Anti-Cw8
co Al 24 | 31 | 13 | 61 | 0304 12/12 12/12 12/12 0/12 Unidentified 6/10 6/10 6/10 0/10 Anti-Cw8
D oo 26 | 11 | 13 | 61 | 0304 18/24 18/24 18/24 0/24 Anti-B5CREG 0/8 4/8 4/8 0/8 Anti-Cw8
EH Al 2| 26 | 54 | 61 | 0102 | 0801 12/12 12/12 12/12 0/12 Unidentified 6/13 6/13 6/13 0/13 Anti-Cw3
Fa oo 2| 24 | 52 | 61 | 1202 | 0801 0/20 16/20 0/20 0/20 Anti-Cw30 Cw7 0/20 10/20 0/20 0/20 Anti-Cw30 Cw7
G oo 2|11 | 62 0102 | 0401 12/12 12/12 12/12 0/12 Unidentified 0/12 7/12 7/12 0/12 Anti-Cw30 Cw7
HE Al 2| 31 | 51| 62 | 1402 | 0303 12/12 12/12 12/12 0/12 Unidentified 3/10 3/10 3/10 0/10 Anti-Cw7
| od 2|26 | 39 | 62 | 0702 12/18 12/18 12/18 0/18 Anti-B40CREG 5/8 5/8 5/8 0/8 Anti-Cw3
U0 Cases reported in reference 11
B0 Number of positive panels/Number of tested panels
T O MPHA with chloroquine-untreated platelets
+ 0 MPHA with chloroquine-treated platelets
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Table 4 Influence of ABH compatibility on efficacy of HLA-PC transfusions
Blood Total Number of patients in whom Patient ABH antibody titer Number of Number of
rou number of ABH-incompatible D ABH-incompatible ineffective
group patients | transfusion was ineffectiveld %0 e anti-A anti-B transfusions transfusionsd %[
J 640 250 10 20 20.00
A 8 20250
K 12801270 7 10 14.30
L 12800270 11 200 18.20
B 7 20290
M 640 2601 22 30 13.60
N 2,048001 21100 | 1,0240 2100 3 301000
(6] 25601 2800 2560 280) 3 301000
o 5 50 1000 P 2560 280 25601 280 5 300 60.000
Q 51200 2°0 5120 2°0 4 200 50.000
R 51201 2°0 5120 2°0 3 1033.30
Table 5 Clinical characteristics of patients in whom ABH-incompatible transfusions were ineffective
Antibody screening tests
; Patient HLA type P
Patient | Blood ] T + Specificity of
ID. Type AHG-LCT LIFT MPHA MPHA antibodies
A B Cw P/NE P/N P/N P/N
J Al 24 | 11 7 | 54 1 7 12/24 12/24 12/24 0/24 Anti-B5CREG
K Al 24 | 26 | 52 | 61 8 6/24 6/24 6/24 0/24 Anti-B44
L BO 24 | 11 | 62 | 75 4 9 8/24 8/24 8/24 0/24 Anti-B5CREG
M BO 24 | 11 | 54 1 5/12 5/12 5/12 0/12 Anti-B40CREG
N oo 2| 11| 62 1 4 12/12 12/12 12/12 0/12 Unidentified
o ou 24 | 26 | 52 | 61 | 10 12/24 12/24 12/24 0/24 Anti-A2
P ou 2| 24| 61 8| 10 3/12 3/12 3/12 0/12 Anti-A26
Q o0 1 2| 37| 62 6 8 10/24 10/24 10/24 0/24 Anti-B40CREG
R oo 2| 26| 39| 61 7 6/24 6/24 6/24 0/24 Anti-B22CREG

B0 Number of positive panels/Number of tested panels
T 0 MPHA with chloroquine-untreated platelets
# 0 MPHA with chloroquine-treated platelets
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Table 6 Relationship between the results of crossmatch tests and CClaanoursTd mean + SDO in HLA-PC transfusions
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Table 70 Response to platelet transfusions in patients carrying weak HLA

antibodies
10 Case S
HLA-A HLA-B HLA-Cw o
Patient 2% 31 | 51 13 | 10 0% 10%/L0
7130 | 31 51 167
4 | 26 31 | 51 263
Donor 8680 | 11 31 | 51 54 1 163
13844 2 11 | 54 el 110 39
5,494 2 31 | 51 6 | 10 28
20 Case T
HLA-A HLA-B HLA-Cw —
Patient 2 24 | 52 54 1 0% 10%/L0
3868 | 2 24 | 52 54 1 194
4385 | 2 24 | 52 54 1 311
Donor 108 | 2 24 | 52 54 1 168
2731 | 2 24 | 51 54 1 21
9461 | 2 24 | 51 54 1 19
Case S Case T
= [
o
[ ]
o M1 o Ml
WO - +——p W4 —
~— -
10.3% 1 64.8%
o 2]
gﬁ? EH.
] [=] ] A
] =
DE DR E
o ] = ]
T ] T ]
= ' o il A
] 0 1 2 3 4
w gt wf g of w? gt a® it
Humean IgG FITC Human IgG FITC

Fig. 1 Comparison of FIowPRA results in case S and case T after incubation with
negative controlO ---0 or patient’s serumO —0O
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