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Table 1 Conditions for changing to donors blood type in blood grouping test results 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 is used
Negative direct antiglobulin test
Adsorption-elution test shows loss of recipient antigens

Minor mismatch

Major/minor mismatch

The criteria for both major and minor mismatch are met
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Table 2 Patients characteristics at the time of transplantation
Number of patients 51
Mismatch type (minor mismatch:major and minor mismatch) (34:17)
Recipient blood type
A type 21
B type 20
AB type 10
Sex
(Male:Female) (29:22)
Age (years)
Median (range) 52 (19-72)
Disease
Acute leukemia 34
Malignant lymphoma 4
Myelodysplastic syndrome 9
Chronic myeloid leukemia 3
Aplastic anemia 1
Performance status
0-2 51
3<
Use of TBI (Total body irradiation)
(Yes:No) (16:35)
Transplant risk
(Remission:No remission) (16:35)
Myeloablative transplant
(Yes:No) (36:15)
Number of blood units transfused prior to transplant™®
Red blood cells 14 (0-106)
Platelet concentrate 70 (0-415)
* Median (range)
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Table 3 Patient data at first follow-up

Number of patients
Number of first follow-up days*
Number of days after grafting™®

Number of blood units transfused post-transplant*

Duration of dependency on blood transfusion post-transplant*

ABO genotyping

Recipient type glycosyltransferase activity

Recurrence during first follow-up

Change to donor blood type

Possibility of blood type conversion

Reason why donor blood type could not be changed* *

51
148 (121-297)

WBC 20 (13-35)
RET 25 (16-46)
PLT 34 (17-88)
Red blood cells 14 (4-58)

Platelet concentrate

210 (110-745)

721

(minor mismatch vs major and minor mismatch

Red blood cells 37 (8-201)
Platelet concentrate 38 (21-365)
(Recipient type:donor type) (0:51)
Detected 50
Not detected 1
(Yes:No) (0:51)
(Possible:impossible) (12:39)

(32.4% vs 5.9%)

Patient blood group antigen adsorption elution test positive 21

Patient blood group antigen forward grouping test weakly positive * * * 15
Direct antiglobulin test positive 1

Partial agglutination 10

* Median (range)
* % Multiple answers
* % % Weak reaction with anti-A reagent in all cases
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Donor blood type Adsorption—elution test ~ Forward grouping test
. \. p value
changeable group only positive weakly positive
Number of patients 12 21 15
No mold substance 12 5* -
Difference in suppression value
2 tube difference - 15 2
3 tube difference - 1 6
4 tube difference - 0 7
Average suppression value - 1.65 3.33 <0.001
20 * The adsorption—elution test became negative during follow—up in 5 cases
Cases
18
16
B Donor type changeable group
14 0 Adsorption—elution test only positive
B Forward grouping test weakly positive
12
10
2
6
4 % =
2
0

No mold substance 2 tube difference

3 tube difference

4 tube difference

Fig. 1 Comparison of recipient plasma-derived substances (first follow-up)

Comparison of recipient-derived plasma-type substances among the group of patients in which conversion of their ABO

type to the donors blood type was possible (control), the group in which positive results were obtained only in the adsorp-

tion-elution test (adsorption-elution test only positive), and the group in which weakly positive results were obtained using

the test tube method for forward grouping (test tube method for forward grouping weakly positive) at the first follow-up.

Blood type substances were not observed in any cases in the control group, but were observed in 16 of the 21 cases that

tested positive only in the adsorption-elution test. All cases with a weakly positive result using the test tube method for

forward grouping showed detectable blood type substances and significantly higher average threshold values for suppress-

ing these substances than cases with positive results only in the adsorption-elution test (3.33 vs 1.65, p<0.001).

The 5 cases that tested positive in the adsorption-elution test but had no detectable blood type substances at the first fol-

low-up showed negative results in the adsorption-elution test in the subsequent follow-up, making it feasible to change their

ABO type to the donor’s blood type.
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Derived from recipient  Derived from recipient

A antigen* B antigen p value
Number of patients 21 10
Difference in suppression value
2 tube difference 7 10
3 tube difference 7 0
4 tube difference 7 0
Average suppression value 3.0 20 <0.01
12 * Recipients with AB blood type had only A—type substances
Cases
[ Type A substance
10
M Type B substance
8
6
4
2
0

2 tube difference 3 tube difference 4 tube difference

Fig. 2 Comparison of plasma substance suppression values by recipient blood group antigen
Comparison of recipient blood group antigens and threshold values for suppressing blood type substances
among 31 cases in which detection of blood type substances at the first follow-up made it impossible to
change their ABO type to the donor’s blood type. Average threshold values were significantly higher when
blood type substances were derived from a recipient with the A antigen (3.0 vs 2.0, P<0.01).

Among 21 cases with plasma substances derived from a recipient with the A antigen, Only A-type sub-
stances were observed in 3 cases of recipient blood type AB.

Table 4 Evaluation of anti-A reagents by recipient blood group among antigen forward grouping test positive cases

First follow-up blood group results Adsorption-elution Anti-A agglutination titer
(Agglutination score for anti-A reagent and anti-Al lectin) test® Bio - Rad anti-A
o Colu_mn Bio '_Rad Immucor Ort_ho Anti-_Al Immucor Ort_ho Patient ACIO Itljggld
anti-A anti-A anti-A anti-A lectin anti-A anti-A cells
1 1+ 1+ 1+ 1+ - NT NT x2 x 512
2 1+ - 1+ - + NT x1 x 512
3 1+ - 1+ - + NT X2 x 512
4 2+ - 2+ - + NT x1 x 512
5 2+ w+ 2+ - NT NT x1 %512
6 1+ - 1+ - + NT x1 x 512
7 1+ - 2+ - + NT x2 % 1,024
8 2+ 1+ 2+ - NT NT x1 x 512
9 1+ - 2+ + NT x1 x 512
10 1+ + + x1 % 1,024
11 1+ - - + + x2 x 512
12 2+ - 2+ + NT x1 x 1,024
13 1+ - 1+ + NT x1 x 512
14 - 1+ - 1+ - + NT x1 x 512
15 1+ 2+ w+ 3+ - NT NT x2 x 1,024

* Adsorption-elution test with negative anti-A reagent
NT =Not tested
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Table 5 Change in test results after multiple follow-ups

Reasons why the donor type could not be
changed at the first follow-up

Recipient blood group
antigen positive
adsorption-elution test

Recipient blood group
antigen forward grouping
test weakly positive

Number of cases that could be followed 15
Number followed * 5(2-9)
Cumulative number of follow-up days* 613 (198-1,155)

Change in blood group test result
Forward grouping test weakly positive — negative (or strong positive)

No change 15
Change in plasma-type substances
No — Yes 0
Yes — No 0
No change 15
Change in glycosyltransferase activity
Recipient type detection — Not detected 0
No change 15

11
5(2-8)
620 (213-918)

11

11

11

* Median (range)

Forward grouping test ~ Adsorption—elution test Donor type changeable value
weakly positive only positive group (control) P
Number of patients 15 21 12
Number of follow-up days” 390 (148-918) 578 (164-1155) 336 (155-1122)
Recurrence/Re—implantation
No 11 19 10
Yes 4 2 2 02

1.00 -
b—t—s— Adsorption—elution test only positive group 77.9%
H L e L T ]
1
30-80' - — - — —— — ——
% Forward grouping test positive group 65.2%
_g [EYTITTTLITIY T1 ITTTTY ﬁ‘,...iQ...M........Q -
o 0.60 - :
DL_ Donor type changeable group (control) 63.5%
0.40 -+
P=0.274
0.20 4
0-00 T T T T T 1
0 200 400 600 800 1000 1200

Days after transplantation

Fig. 3 Prognosis by test result at first follow-up

*Median (range)

Comparison of recurrence and survival rates between groups with positive results only in the adsorption-elution test (21
cases) at the first follow-up or weakly positive results in the forward grouping test (15 cases) who were unable to undergo
a change to the donors blood type, and groups who were able to undergo a change from their ABO type to the donors
blood type (12 cases). There were no significant differences in recurrence or survival rates between the two groups.

The vertical axis in the figure shows the survival rate, the horizontal axis shows the survival period, and the percent value

in the figure indicates the cumulative survival rate.
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CAUSES OF RECIPIENT BLOOD GROUP ANTIGEN POSITIVITY AFTER
ENGRAFTMENT AFTER MAJOR/MINOR AND MINOR ABO MISMATCH IN
CORD BLOOD TRANSPLANTATION
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Rie Sakurai", Tatsuhiro Yoshino", Midori Takahashi', Masanori Fukawa", Naoyuki Uchida”,

Shauichi Taniguchi® and Shigeyoshi Makino"
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Abstract:

We analyzed the causes of positive blood group antigens (R antigen) in 51 recipients with minor/major and minor
ABO mismatch in cord blood transplantation without recurrent findings. Recipient-derived plasma-type substances
were observed when the R-antigen adsorption-elution test was positive. Further, weakly positive results (recipient
blood type A: 14cases, AB: 1cases) were obtained in the forward test when the amount of blood type-specific sub-
stances was large. Although reactions with anti-A reagents were observed in all cases with a weakly positive result
in the forward test, they were not present in other cases, depending on the blood-type specific reagents present. Pa-
tients with a positive adsorption-elution test result and weakly positive forward grouping test result did not have sig-
nificantly different recurrence or survival rate compared to cases in which the donor blood group could be changed.

These results suggest that recipient-derived plasma-type substances adsorbed to donor-derived erythrocytes
and reacted with antiserum in a dose-dependent manner. The amount of B-type substances was relatively small and
showed low adsorption to erythrocytes. The R-antigen adsorption-elution test had lower clinical impact and may not
be suitable for post-transplant scrutiny. Anti-A reagents with less reactive blood-type-specific substances are desir-
able for the test tube method.
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