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Table 1 Conditions for changes to the donor blood type in the results of the blood grouping tests at

Toranomon Hospital

Conversion criteria

No history of blood transfusion within the previous 3 months

Test tube method is used
Major mismatch

Negative direct antiglobulin test

Loss of recipient antibodies towards donor blood type antigens
Test results show detection of donor blood type antigens without any partial agglutination

No history of blood transfusion within the previous 3 months

Test tube method are used

Minor mismatch

Negative direct antiglobulin test

Adsorption-elution test shows loss of recipient antigens

Major/minor mismatch

The criteria for both major and minor mismatch are met
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Table 2 Standard data

M group m group Mm group p value
Number of patients 34 25 13
Sex
Male 20 13 9
Female 14 12 4 059
Age (years)
Median (range) 57 (24—73) 46 (23—72) 55 (16—70) 0.33
Disease
Acute leukemia 30 19 9
Malignant lymphoma 1 3 1
Myelodysplastic syndrome 2 2 2
Chronic myeloid leukemia 1 1
Number of days of grafting
WBC 19 (12—27) 21 (14—27) 22 (18—28) 0.06
RET 27 (15—>55) 27 (16—41) 27 (19—40) 091
PLT 31 (20—64) 35 (18—2898) 38 (26—69) 0.13
Number of blood units transfused prior to transplant
Red blood cells 10 (0—118) 12 (0—46) 14 (0—106) 0.84
Platelet concentrate 80 (0—340) 60 (0—415) 60 (0—205) 0.76
Number of blood units transfused post-transplant %
Red blood cells 17 (2—82) 12 (4—56) 18 (12—56) 0.09
Platelet concentrate 185 (90—700) 195 (110—745) 240 (0—490) 0.24
Duration of dependency on blood transfusion post-transplant *
Red blood cells 44 (11—135) 37 (8—134) 41 (29—109) 0.19
Platelet concentrate 33 (20—151) 39 (21—365) 38 (30—115) 0.19
Number of days post-transplant to the first follow up * 147 (115—229) 151 (123—237) 157 (121—210) 0.78

Timing of the first follow up

Possibility of blood type conversion 235% (8 cases) 20.0% (5 cases) 7.7% (1 cases)
Recurrence during the first follow up
Yes 0 0 0

No 34 25 13

* Median (range)

Table 3 Rates of conversion to the donor blood type

M group (n=34) m group (n=25) Mm group (n=13)

Forward grouping test !

Forward grouping test 2

Reverse grouping test ¥

Column method
Test tube method

Column method
Test tube method

Column method
Test tube method

91.7% (31 cases)
32.4% (11 cases)

100% (34 cases)
85.3% (29 cases)

96.0% (24 cases)
60.0% (15 cases)

92.3% (12 cases)
46.2% (6 cases)

100% (13 cases)
84.6% (11 cases)

100% (13 cases)
84.6% (11 cases)

Adsorption-elution test ¥

28.0% (7 cases)

23.1% (3 cases)

ABO genotyping

100% (34 cases)

100% (25 cases)

100% (13 cases)

1) Confirmation of the detection of donor blood type antigens

)

2) Confirmation of the loss of recipient blood type antigens

3) Confirmation of the loss of recipient-derived antibodies against donor blood antigens
)

4) High-sensitivity method for confirming the loss of recipient blood type antigens
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Table 4 ABO genotyping results

Recipient Donor blood

Z
e

post-transplant

ABO genotyping

ABO genotyping

Donor blood post-transplant

No. Recipient

blood type type — serum type— blood type type — serum type—
1 B A A 41 B ¢} 0
2 B 0 ¢} 42 A AB AB
3 AB 0 0] 43 A AB AB
4 B A A 44 0 A A
5 B 0 ¢} 45 AB A A
6 B A A 46 AB A A
7 0 A A 47 0 A A
8 A 0 ¢} 48 0 B B
9 A 0 ¢} 49 A B B
10 A B B 50 B AB AB
11 B ¢} 0] 51 0 A A
12 0 A A 52 0 A A
13 B A A 53 A AB AB
14 0 A A 54 A ¢} 0
15 A 0 ¢} 55 A ¢} 0
16 B AB AB 56 0 A A
17 B 0 0 57 0 A A
18 A 0 ¢} 58 0 A A
19 0 A A 59 0 B B
20 AB 0 0 60 0 A A
21 0 A A 61 0 B B
22 B 0 ¢} 62 0 A A
23 B A A 63 A AB AB
24 A 0 0] 64 0 A A
25 A 0 ¢} 65 0 AB AB
26 0 A A 66 B 0 0
27 A AB AB 67 B A A
28 A 0 0 68 A 0 0
29 B A A 69 AB A A
30 AB 0 ¢} 70 0 A A
31 0 A A 71 0 A A
32 0 A A 72 A B B
33 A B B
34 B A A
35 A 0 0
36 0 B B
37 B A A
38 0 B B
39 0 A A
40 AB B B
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Table 5 Causes for non-conversion to donor blood type
M group m group Mm group
(n=234) (n=25) n=13)

Forward grouping by column method

Partial agglutination 3 - 1

Weak reaction - 1

Forward grouping by test-tube method

Partial agglutination 23 1* 7

Weak reaction - 8** 2% *
Reverse grouping by the test-tube method shows anti-donor antibody positivity
DAT positive/elution test positive Palala
DAT positive/elution test negative 1
DAT negative/elution test negative 2 - 2
Positive adsorption-elution test 11 8
% Case if B-type donor for an AB-type recipient. Partial agglutination present due to reaction with anti-B serum
% *In contrast to regular agglutination, the reaction with anti-serum is a weak agglutination.
Moreover, a weak agglutination reaction occurs with anti-A serum only when the recipient blood type is A or AB.
% 3 % Anti-Al antibodies detected
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EVALUATION OF TEST METHODS FOR BLOOD TYPING AFTER
ABO-INCOMPATIBLE CORD BLOOD TRANSPLANTATION

Shinya Mizumura, Shinji Yoshii, Noriko Seki, Rie Sakurai, Tatsuhiro Yoshino, Midori Takahashi,
Masanori Fukawa and Shigeyoshi Makino

Department of Transfusion Medicine, Toranomon Hospital

Abstract:

This study compared test methods for detailed examination of blood type after ABO-incompatible cord blood
transplantation. Of the 72 subjects who underwent transplantation between May 2016 and October 2018, 34 had a
major mismatch, 25 had a minor mismatch, and 13 had a major/minor mismatch. After transplantation, the first follow
up was performed in those with no history of transfusion in the previous 3 months. Conversion to the donor blood type
was confirmed by forward cell grouping, changes in antibodies by reverse grouping, and loss of recipient antigens by
adsorption elution tests using column tests (C-tests) and test-tube tests (T-tests). Furthermore, ABO genotyping and
an intergroup comparison were performed. T-tests are superior for detecting the sensitivity of partial agglutination,
while a problem with C-tests is that the nozzle of the automatic machine does not accurately sample new donor blood
cells with low specific gravity. The adsorption-elution test revealed remnant recipient antigens in 19 cases (50.0%), in-
dicating missed timing for conversion to the donor blood type. While genotyping showed conversion to the donor
blood type in all cases, the results obtained using other methods differed, which was concerning. We conclude that
blood type examination after transplantation can be performed using T-tests alone.
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ABO genotyping, ABO-incompatible cord blood transplantation, Blood grouping test
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