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L. A E=zeddrst FASSHAT A0 o2d @49
FOAAE EAel fFEE gA= 5369 oldeH,
2987 (55.6%), AA7} 254'8(44.4%)°] vt TEE E=A4
0458 96A7H4 v Fdow, A=A F 28
332 (61.9%)2.2 71 wdtH(Table 1).
Table 1. Characteristics of 536 patients enrolled in this study
Age Male Female Total
<28 days 186 146 332 (61.9%)
29 days - <1 year 16 12 28 (5.2%)
1 - <10 years 45 40 85 (15.9%)
10 - <20 years 37 26 63 (11.8%)
20 - <40 years 8 6 14 (2.6%)
40 - <60 years 4 4 8 (1.5%)
>60 years 2 4 6 (1.1%)
Total 298 (55.6%) 238 (44.4%) 536 (100%)

13



gApe] oEAFE Eol/AlAol &g AZ] oAlEHE STt
332M(61.9%)019em 1 tgow LIAYNY AHY RAE
Alste] oj=l® A-5-7F 1038(19.2%) ©1Ath ABO #+43
of 2 Wk 2x}7F 989 (18.3%)°1 o, ABO 4§ g7 o]

T Ax7 I HAJYE A= 3 (0.6%)°] A THTable 2).

Table 2. Disease group for which the direct antiglobulin tests and

the antibody elution tests were simultaneously ordered

Disease group No. of patients (%)
Hemolytic disease of the fetus/newborn 332 (61.9)
ABO incompatible HPSCT 98 (18.3)
ABO mcomgaﬂble solid organ 3 (0.6)
transplantation

Hemolytic anemia episodes 103 (19.2)
Total 536 (100)

No.: Number, HPSCT: Hematopoietic stem cell transplantation.
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Table 3. Results of direct antiglobulin tests and antibody elution tests in 326 patients and clinical correlation with the diagnosis of hemolytic disease of the
fetus/newborn

DAT Bution Totil)lfNo. Red cell sensitization of the patients Clinically diagrllosed as Labs(fir;;(e)r;t/i\fflenilfngS Diagno.sis of. HDFI%\I by
patients  Antibody specificity in elutes  No. of patients HDFN hemolytic episodes?® strict criteria

N N 208 - - 7 37 5
N p 80 Anti-A or B 39 20 11 7
Anti-D 39 12 10 6
Anti-B + Anti-D 1 0 1 0
Unidentified antibody 1 0 0 0
P N 10 - - 3 3 1
P P 27 Anti-A or B 11 9 2 2
Anti-D 13 8 5 4
Anti-A + Anti-D 1 0 0
Anti-E 1 1 1
Anti-E + Anti-c 1 0 0
Total 325 107 62 70 26

DAT: Direct antiglobulin test, No.: Number, HDFN: Hemolytic disease of fetus/newborn, P: Positive, N: Negative.

"The criteria of “clinically diagnosed as HDEN” was determined by reviewing the patients' medical records and final diagnosis described by physicians' and confirming the
incompatibility of ABO or Rh D types between mother and child.

“The criteria of “laboratory findings suggestive of hemolytic episodes” were defined as laboratory test results satisfied all of the following: Hb < 14.0 g/dL, reticulocyte (%) >
2.31%, and total bilirubin > 1.2 mg/dL.

3Diagnosis of HDEN by strict criteria” was defined as the patient both “clinically diagnosed as HDFN” and showed “laboratory findings suggestive of hemolytic episodes” and
evidence of other immune or non—-immune causes of hemolytic anemia could not be found.
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Figure 1. Hemoglobin, reticulocyte (%), and
total bilirubin values of the patients who were
divided into three groups according to the DAT
and elution results in diagnosis of HDEN. The
patients from first group with both DAT and
elution negative neither was diagnosed as
hemolytic disease of the fetus/newborn nor
showed hemolytic episodes (control group, n =
169). The patients from second and third group
with DAT negative or positive and elution
positive were diagnosed as hemolytic disease of
the fetus/newborn according to strict criteria
(red cell sensitized group, n = 13 and 7). A. B.
differences in

(%)

between second and third group, indicating that

There were no significant

hemoglobin and reticulocyte values
there was no significant difference in hemolysis
according to the degree of red cell sensitization.
However, hemoglobin and reticulocyte (%)
values were significantly lower in both second
and third group compared to first group. C. The
total bilirubin values did not show any
significant difference among three groups. Inner
lines, upper and lower ends of boxes indicate
median values, and upper and lower quartiles,
respectively. Whiskers denote maximum and
minimum values, and circles, stars represent
outliers.

DAT: Direct antiglobulin test, P: Positive, N:
Negative, HDFN: hemolytic disease of the

fetus/newhorn
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Table 4. Results of direct antiglobulin tests and antibody elution tests in 89 patients under serologic monitoring of ABO incompatible hematopoietic stem
cell transplantations

Major 27 N N - 14 -
N P Unidenfied antibodies 1 1
P N - 7 7
P P Recipient ABO antibodies 5 4
Minor 33 N N - 22 -
N P Donor ABO antibodies 1 1
P N - 6 6
P P Donor ABO antibodies 4 2
Bidirectional 29 N N - 19
N P Donor ABO antibodies 1 1
Recipient ABO antibodies 1 1
Recipient and donor ABO antibodies 1 1
P N - 5 5
P P Recipient and donor ABO antibodies 1 1
Recipient ABO antibodies 1 1
Total 89 89 27

No.: Number, DAT: Direct antiglobulin test, IVIG: Intravenous immunoglobulin, P: Positive, N: Negative

"Number of patients who IVIG was administrated prior to first positive DAT or antibody elution test was counted.
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Figure 2. Hemoglobin and lactate dehydrogenase values of the patients who were divided into four groups according to the
DAT and elution results regarding major, minor, and bidirectional ABO incompatible HPSCTs. The values from first group
with both DAT and elution negative were the maximum lactate dehydrogenase value and the same day hemoglobin value
after transplantation. The values from second, third, and fourth group with either DAT or elution positive were the same day
lactate dehydrogenase and hemoglobin value as either DAT or elution positive became first positive. A to F. The hemoglobin
and lactate dehydrogenase did not show any significant difference among four groups in major, minor, bidirectional ABO
incompatible HPSCT. Inner lines, upper and lower ends of boxes indicate median values, and upper and lower quartiles,
respectively. Whiskers denote maximum and minimum values, and circles, stars represent outliers.

DAT: Direct antiglobulin test, P: Positive, N: Negative, HPSCT: Hematopoietic stem cell transplantation.
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Table 5. Results of direct antiglobulin tests and antibody elution tests in 3 patients under serologic monitoring of ABO incompatible solid organ
transplantations

Results after transplantation

- Total No. of Antibody specificity in No. of No. of patients with IVIG
Incompatibility . . .. .1
patients elutes patients administration
DAT Elution
Major (Liver transplantation) 1 N N - 12 -
Minor (Kidney transplantation) 2 P P Donor ABO antibodies 23 0
Total 3 3 0

No.: Number, DAT: Direct antiglobulin test, IVIG: Intravenous immunoglobulin, P: Positive, N: Negative.
"Number of patients who IVIG was administrated prior to positive DAT or antibody elution test was counted.

“The B+ patient who received liver from AB+ donor neither was clinically diagnosed as immune hemolytic anemia nor showed laboratory findings suggestive of hemolytic

episode.

30ne out of two A+ patients who received kidney from O+ donors was diagnosed clinically as passenger lymphocyte syndrome and showed laboratory findings suggestive
of hemolytic episode.
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Table 6. Results of direct antiglobulin tests and antibody elution tests in 69 patients under investigation for hemolytic anemia episodes and clinical correlation with the diagnosis of

immune hemolytic anemia

Antibody specificity VChmcally Laboxiatory Dlggnoms of
. Total diagnosed as findings immune
Unexpected antibody Autologous . R . .
DAT R R . Elution No. of immune suggestive of hemolytic
screening and identification control . No. of X X R .
patients serum eluate patients hemolytic hemolytic anemia by strict
anemia’ episodes? criteria®
N N N N 27 - - - 10 9 2
P (one or some panel cells) N N 2 Anti-M - 1 1 1 1
Umd?ntlfled B 1 0 1 0
antibody
P N N N 5 - - - 2 3 2
P (one or some panel cells) P P 4 Anti-C + Anti-e Anti-C + Anti-e 1 1 0 0
Umd?ntlfled Umd?ntlfled 3 9 9 9
antibody antibody
L. panagglutinating panagglutinating
P (all or majority panel cells) P P 7 antibody antibody 7 7 5 5
Total 45 13 23 21 12

DAT: Direct antiglobulin test, No.: Number, P: Positive, N: Negative.

'The criteria of “Clinically diagnoses as hemolytic anemia” was determined by reviewing the patients' medical records and final diagnosis described by physicians'.

“The criteria of “Laboratory findings suggestive of hemolytic episodes” were defined as laboratory test results satisfied all of the following: hemoglobin < 14.0 g/dL (age < 14 years) or < 11.7 g/dL (female age
> 14) or < 13.0 g/dL (male age = 14), reticulocyte (%) > 2.31%, total bilirubin > 1.2 mg/dL, LDH > 247 IU/L, and haptoglobin < 30.0 mg/dL.

*Diagnosis of immune hemolytic anemia by strict criteria” was defined as the patient both “clinically diagnosed as hemolytic anemia” and showed “Laboratory findings suggestive of

hemolytic episodes” and evidence of other non—-immune causes of hemolytic anemia could not be found.
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ABSTRACT

The clinical significance of direct antiglobulin tests and
antibody elution tests

Hyunjin Nah

Department of Medicine
The Graduate School, Yonseil University

(Directed by Professor Hyun Ok Kim)

Direct antiglobulin test (DAT) is performed to distinguish
the patient’s immune hemolysis from non—-immune hemolysis.
Antibody elution test can identify the specificity of antibody
from sensitized red cells. We analyzed ten—year experience
of DATs and elution tests from 2005 January to 2015
December according to the disease categories for requesting
the tests, and evaluated their clinical significance.

Total 1,186 specimens from 536 patients were requested
during the period. Results of laboratory tests and clinical
diagnosis of the patients were reviewed retrospectively
using medical records. Disease categories for requesting
DATs and elution tests were hemolytic disease of the
fetus/newborn (HDFN), ABO incompatible hematopoietic
stem cell transplantations (HPSCTs), ABO incompatible solid
organ transplantations (SOTs), and hemolytic anemia
episodes. Whether or not the patients had clinically
significant hemolysis was evaluated by laboratory findings
including hemoglobin, reticulocyte (%), total bilirubin, lactate
dehydrogenase, and haptoglobin, along with medical records
of the patients. For hemolytic anemia episodes, the
unexpected antibody screening and identification were also
included. Sensitivity of elution test was higher than DAT in
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the patients with HDFN. However, there was no significant
difference in severity of hemolysis according to the degree
of red cell sensitization. The proportion of the patients who
showed both DAT and elution test negative after ABO
incompatible HPSCTs was highest among four groups. The
other groups with either DATSs or elution tests were positive
did not correlate with laboratory findings of hemolytic events.
Whereas in ABO incompatible SOT's, one patients with both
DAT and elution test positive showed correlation between
their clinical features and laboratory findings and the results
of those two tests, but their clinical significance could not be
concluded due to few number of the patients requested for
this reason. Regarding hemolytic anemia episodes, the
number of the patients who diagnosed as immune hemolytic
anemia can be evaluated according to the results of DAT,
unexpected antibody screening and identification with
autologous control, and elution test. The sensitivity of DAT
was higher than elution test in these patients.

Therefore, HDEN could be diagnosed more sensitively and
specifically when DAT and elution test was performed
simultaneously. However, DAT and elution test might be
restricted for the patients who had evidences of hemolytic
anemia after ABO incompatible HPSCT, since there was no
significant difference in degree of hemolysis according to
the results of DAT and elution test. In patients with
hemolytic anemia episodes, DATs and elution tests were
useful for the diagnosis of immune hemolytic anemia.
Although DAT was sensitive for diagnosing immune
hemolytic anemia in most of these patients, other tests were
still needed to diagnose a few DAT negative cases.

Key Words: Direct antiglobulin test, antibody elution test,
immune hemolytic anemia
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