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ABSTRACT: 
Background: In transfusion medicine it may be necessary to remove antibodies (Abs) that have sensitized red blood cells (RBCs) in vivo 

when evaluating a patient’s positive direct antiglobulin test (DAT). Hence; the present study was undertaken for assessing and comparing 

two different elution methods of Removal of antibodies from red cells. Materials & methods: Direct antiglobulin test (DAT) and 

Indirect antiglobulin test (IAT) were performed using gel cards. Comparison of two different elution methods as done: Heat elution and 

Chloroquine diphosphate elution methods. Both the methods were performed on all DAT positive samples and their efficacy in removal 

of autoantibodies was compared. Sensitization of red cells Samples of red cells sensitized in vivo were obtained from patients with warm 

reactive autoantibodies in their sera. A total of 40 samples which were positive by gel cards, were subjected to two elution methods. All 

the results were recorded and analysed using SPSS software. Results: Mean DAT agglutination score among heat elution group and 

chloroquine elution group at 1+ was 2.23 and 2.84 respectively. Mean DAT agglutination score among heat elution group and 

chloroquine elution group at 2+ was 4.84 and 4.86 respectively. Mean DAT agglutination score among heat elution group and 

chloroquine elution group at 3+ was 6.86 and 7.39 respectively. Mean DAT agglutination score among heat elution group and 

chloroquine elution group at 4+ was 8.65 and 9.81 respectively. Significant results were obtained while comparing DAT Agglutination 

score before and after heat elution method and chloroquine elution methods. Conclusion: An elution method, which requires small 

amount of red cells, provides quick and reliable results with little damage to the red cell antigens should be selected in patients with DAT 

positivity.  
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INTRODUCTION 

In transfusion medicine it may be necessary to remove 

antibodies (Abs) that have sensitized red blood cells 

(RBCs) in vivo when evaluating a patient’s positive direct 

antiglobulin test (DAT). There are many reasons why 

patients can present with a positive DAT and these include 

haemolytic transfusion reactions, autoimmune haemolytic 

anaemia, drug-induced haemolysis, and haemolytic disease 

of the newborn (HDN). The identification of Abs that cause 

positive DATs can aid in patient diagnosis and treatment. 

In order to identify the attached Abs it is necessary to 

remove and test them against a panel of RBCs of known 

phenotypes.
1- 3

  

Saline reactive antisera, chemically modified antisera and 

IgM monoclonal antibodies are available for some of the 

red cell antigens but; antigens detected by indirect 

antiglobulin test are difficult to phenotype. It is therefore 

necessary to remove antibodies from in vivo sensitized red 
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cells to phenotype them. Various elution procedures are 

used for dissociating antibodies from red cells.
4- 6

 Hence; 

the present study was undertaken for assessing and 

comparing two different elution methods of Removal of 

antibodies from red cells. 

 

MATERIALS & METHODS 

The present study was conducted for assessing and 

comparing two different elution methods of Removal of 

antibodies from red cells. Data of patient which sent their 

samples for serological evaluation of autoimmune 

hemolysis were enrolled. Direct antiglobulin test (DAT) 

and Indirect antiglobulin test (IAT) were performed using 

gel cards. Comparison of two different elution methods as 

done: Heat elution and Chloroquine diphosphate elution 

methods. Both the methods were performed on all DAT 

positive samples and their efficacy in removal of 

autoantibodies was compared. Sensitization of red cells 

Samples of red cells sensitized in vivo were obtained from 

patients with warm reactive autoantibodies in their sera. A 

total of 40 samples which were positive by gel cards, were 

subjected to two elution methods. All the results were 

recorded and analysed using SPSS software. Chi-square 

test was used for evaluation of level of significance.   

 

RESULTS 

A total of 40 samples which were positive by gel cards, 

were subjected to two elution methods. Comparison of two 

different elution methods as done: Heat elution and 

Chloroquine diphosphate elution methods. Mean DAT 

agglutination score among heat elution group and 

chloroquine elution group at 1+ was 2.23 and 2.84 

respectively. Mean DAT agglutination score among heat 

elution group and chloroquine elution group at 2+ was 4.84 

and 4.86 respectively. Mean DAT agglutination score 

among heat elution group and chloroquine elution group at 

3+ was 6.86 and 7.39 respectively. Mean DAT 

agglutination score among heat elution group and 

chloroquine elution group at 4+ was 8.65 and 9.81 

respectively. Significant results were obtained while 

comparing DAT Agglutination score before and after heat 

elution method and chloroquine elution methods. 
 

Table 1: Comparison of DAT Agglutination score before 

and after heat elution method and chloroquine elution 

methods 

DAT Heat elution 

method 

Chloroquine elution 

methods 

p- 

value  

Wk + 

ve 

0.53 0.79 0.00* 

1 + 2.23 2.84 0.45 

2 + 4.84 4.86 0.36 

3 + 6.86 7.39 0.01* 

4 + 8.65 9.81 0.02* 

Total 4.78 5.35 - 

*: Significant  

DISCUSSION 

Red blood cells (RBCs) can be removed from the 

bloodstream at an accelerated rate by antibody-mediated 

mechanisms in a number of immunologic conditions 

including the following: 1) autoimmune hemolytic 

anemias, 2) transfusion of incompatible allogeneic RBCs 

into a recipient whose blood contains a corresponding 

alloantibody, 3) transfusion of passive antibodies into a 

recipient whose RBCs express the cognate antigen, 4) 

transplacental transfer of maternal allogeneic RBC 

antibodies into a fetus with RBCs expressing the cognate 

antigen resulting in alloimmune hemolytic disease of the 

fetus and newborn, and 5) posttransplantation transfer of 

viable donor lymphocytes capable of producing antibodies 

directed against recipient RBCs (e.g., group O donor into 

group A recipient).
6- 9

 Hence; the present study was 

undertaken for assessing and comparing two different 

elution methods of Removal of antibodies from red cells. 

In the present study, A total of 40 samples which were 

positive by gel cards, were subjected to two elution 

methods. Comparison of two different elution methods as 

done: Heat elution and Chloroquine diphosphate elution 

methods. Mean DAT agglutination score among heat 

elution group and chloroquine elution group at 1+ was 2.23 

and 2.84 respectively. Mean DAT agglutination score 

among heat elution group and chloroquine elution group at 

2+ was 4.84 and 4.86 respectively. Mean DAT 

agglutination score among heat elution group and 

chloroquine elution group at 3+ was 6.86 and 7.39 

respectively. Rahul Katharia et al studied the efficacy of 

various elution methods in removing the antibodies coating 

the red cells and their impact on different blood group 

antigen activity. Patient samples sent for serological 

evaluation of autoimmune hemolysis were included in the 

study. DAT and Indirect antiglobulin test (IAT) were 

performed using gel cards (ID system, DiaMed 

Switzerland). Antibody coated red cells, either by in-vivo 

or in-vitro sensitization, were used to assess the outcome of 

three elution methods. Out of 93 DAT positive samples 

already sensitized in vivo, 28 (30 %) samples became DAT 

negative post elution using either of three methods, while 

36 (38.8%) showed reduction in strength of reaction, 

whereas in 29 (31.2%) there was no change in strength of 

reaction. Similarly, out of the 17 samples prepared by in 

vitro sensitization, 12 samples became completely negative 

after glycine-HCl/EDTA elution, 9 and 5 samples became 

negative after heat elution and chloroquine diphosphate 

elution methods, respectively. On comparative analysis 

glycine-HCl/EDTA elution method was better than the 

other two methods and can be used for eluting 

immunoglobulins from intact red cells.
10

 

N Burin des Roziers compared methods of removing IgG 

antibodies from intact red cells. Antibodies coating red 

cells that were sensitized in vivo (warm-reactive 

autoantibodies: 8 patients) or in vitro (42 alloantibodies) 

were eluted by using glycine-HCl and EDTA (acid/ 
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EDTA), heat (56 degrees C, 10 min), or chloroquine 

method. Acid/EDTA elution gave the best results, reducing 

DAT positivity to microscopic levels or rendering the DAT 

negative in 48 of 50 instances, whereas 4 samples remained 

resistant to heat elution and 24 to chloroquine. Standard 

DAT agglutination scores demonstrated that both 

acid/EDTA and heat elution were superior to the 

chloroquine method (p < 0.0001). With the gel low-ionic-

strength saline indirect antiglobulin test, acid/ EDTA was 

superior to heat (p < 0.001). Overall, acid/ EDTA elution 

dissociated more antibodies than heat (p < 0.0001), 

especially for Kell system (K, k, Kpa, Kpb) alloantibodies. 

Common red cell antigens, other than Kell system antigens, 

were unaffected by acid/EDTA elution. In contrast, the 

expression of most blood group antigens was diminished 

after heat elution. However, it was possible to type red cell 

antigens by using gel low-ionic-strength saline indirect 

antiglobulin tests or tube agglutination methods. Although 

heat elution may be used on a limited basis, the acid/EDTA 

method appears to be the procedure of choice for typing red 

cell coated with warm-reactive IgG alloantibodies or 

autoantibodies.
11

 

In the present study, mean DAT agglutination score among 

heat elution group and chloroquine elution group at 4+ was 

8.65 and 9.81 respectively. Significant results were 

obtained while comparing DAT Agglutination score before 

and after heat elution method and chloroquine elution 

methods. Mock DM et al documented the ability of a 

method using biotin-labeled RBCs (BioRBCs) to measure 

RBC survival (RCS) shortened by coating with a highly 

purified monomeric immunoglobulin G antibody to D 

antigen. Autologous RBCs from 10 healthy D+ subjects 

were labeled with either biotin or 51Cr (reference method), 

coated (opsonized) either lightly (n = 4) or heavily (n = 6) 

with anti-D, and transfused. RCS was determined for 

BioRBCs and for 51Cr independently as assessed by three 

variables: 1) posttransfusion recovery at 24 hours (PTR24) 

for short-term RCS; 2) time to 50% decrease of the label 

(T50), and 3) mean potential life span (MPL) for long-term 

RCS. BioRBCs tracked both normal and shortened RCS 

accurately relative to 51Cr. For lightly coated RBCs, mean 

PTR24, T50, and MPL results were not different between 

BioRBCs and 51Cr. For heavily coated RBCs, both short-

term and long-term RCS were shortened by approximately 

17 and 50%, respectively. Mean PTR24 by BioRBCs (84 ± 

18%) was not different from 51Cr (81 ± 10%); mean T50 

by BioRBCs (23 ± 17 days) was not different from 51Cr 

(22 ± 18 days). RCS shortened by coating with anti-D can 

be accurately measured by BioRBCs.
12

 

 

CONCLUSION 

An elution method, which requires small amount of red 

cells, provides quick and reliable results with little damage 

to the red cell antigens should be selected in patients with 

DAT positivity.  
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