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Abstract  

Background: Before a blood transfusion, there are a series of proceedings pulled out to make sure proper 

blood from the patient, cross-hatching is the end of this series is done to ensure that a particular unit of blood 

may be safely transfused to a patient. A total of 120 blood samples attending the blood bank of NIMS 

hospital, from 26 February 2018 to 15 April 2018 crossmatched, evaluated by gel card technique and saline 

tube method.  

Aim: The main aim of the research is to compare the accuracy and sensitivity of the gel card technique 

(LISS/COOMBS) and the saline tube technique.  

Methods: All samples included were subject to crosshatched by the following techniques: 

1. ABO and Rh (D) grouping using monoclonal anti-A, anti-B, and polyclonal IgG, IgM.  

2. The gel card system used was ID-Card “LISS/Coombs micro typing system containing polyspecific 

Antihuman globulin with Anti IgG, C3d activity, manufactured by Bio-Rad diagnostics P Ltd;  

3. A saline tube technique at room temperature (RT) and 37℃ using polyspecific AHG Reagent and 

monospecific manufactured by Eryclone.  

Results: The results show that the highest number of case studies based on blood groups was B+ (33.3%) 

followed by O+ (30%),  A+ (28.3%), AB+ (5%), A-(1.7%), O-(0.8%), and B- (0.8%)  respectively. All 

samples were negative (compatible) 100% by gel card technique and saline tube method at room temperature 

(RT). As well the saline tube method at 37℃ (Indirect Antiglobulin test) also shows the same result 120 

samples negative (compatible) 100% while sensitivity and accuracy  100% in both techniques.  

5. Conclusion: During the techniques carried out in the study, the procedures used for both method shows 

that gel card is easier to use and the factors affecting the results are less. The time-consuming in two 

methods also put the gel card first method in favor. 
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Introduction 

Before a blood transfusion, there are a series of actions pulled out to ensure proper blood for the patient. These 

procedures try to establish the compatibility between donor and recipient ABO and Rh systems and to rule out 

the existence of antibodies in the recipient’s serum that could react with transfused red cells. To establish the 

ABO and Rh compatibility between donor and recipient, both the recipient and the blood to be transfused are 

typed to rule out the existence of antibodies (other than anti-A or anti B) (1). 

The terms compatibility test and crossmatching are sometimes used interchangeably it is a 

part of a compatibility test, a crossmatch is carried out to ensure there are no antibodies present in the 

patient`s serum that will react with donor cells when transfused. (2) Even if the blood groups of the 

donor and patient are known, it is necessary to perform a cross-match as the final serological test of 

compatibility as this will also show if any mistakes have been made in the ABO grouping of the 

patient or donor, remember that it is ABO incompatibility between the patient’s plasma and donor red 

cells that causes fatal hemolytic transfusion reactions. Whenever possible, an indirect Antiglobulin 

test should be used for the cross-match. (3) 

The gel card method introduced by Lapierre et al is used for crossmatching of blood along 

with the saline tube method. In the gel card method washing steps are not required and the time taken 

is only 30 min. (4) The gel test is a reliable and advantageous method and is suitable for routine use for 

detection and identification of alloantibodies in a community hospital transfusion service laboratory. 

(5) 

Saline tube technique crossmatch has been the mainstay for antibody detection for a long  

Period, it is still considered the gold standard in pretransfusion testing, it still has various 

disadvantages and depends on the accurate hand-to-eye work of the laboratory personnel, therefore, it 

is greatly recommended to be used routinely in pretransfusion testing. (6) 

Material & Method  

A total of 120 samples was included in the study. These samples were referred to Blood bank  NIMS 

hospital for crossmatching. All samples included were subject to crossmatch by the following 

techniques:  

1. ABO and Rh (D) Grouping using monoclonal anti-A, anti-B, and polyclonal IgG, IgM 

2. The gel card system used was ID-Card “LISS/Coombs micro typing system containing polyspecific 

Antihuman globulin with Anti IgG, C3d activity. Manufactured by Bio-Rad diagnostics P Ltd The 

Microtubes of the ID-Card “LISS/Coombs” contain polyspecific AHG, to be used for cross-matching, patient 

serum, and donor red cells are added to the Microtubes. The card is incubated at 37℃ for 15 minutes and then 

centrifuged for 10 minutes Washing and check cells are not required(7). 

3. A saline tube technique using polyspecific AHG Reagent and monospecific. Manufactured by 

Eryclone. The saline tube technique is done both for IgM and IgG antibodies Patient serum or plasma and 

reagent red cells are combined, then centrifuged, and observed for agglutination. 
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 Incubated at 37°C 

The tubes are incubated at 37°C for 30-60 minutes, depending on the enhancement media used. After the 

incubation period, the tubes are centrifuged and observed for agglutination. The cells are washed 3-4 times to 

remove any unbound antibody. This is an important step in the tube method. Improper washing may lead to 

false-negative results. 

Indirect Antiglobulin test or Anti-human globulin (AHG) 

AHG is then added, the tubes are centrifuged, and are observed for agglutination. Cheek cells are added to all 

negative tubes. Cheek cells are cells coated with IgG and should react positively with the AHG in the tube. If 

check cells are negative, the procedure was not performed correctly and should be repeated (8). 

Results 

The present study was carried out in the Blood Bank of NIMS hospital during the period from 26 

February 2018 to 15 April 2018. A total number of 120 blood units were crosshatched with 80 patient 

samples requesting blood. All samples were evaluated by gel card technique and saline tube 

techniques. The highest number of case studies based on blood groups was B+ (33.3%) followed  by 

O+ (30%),  A+ (28.3%), AB+ (5%), A-(1.7%), O-(0.8%), and B- (0.8%)  respectively. (Table 1) 

(Graph 1). 

 

Blood group type Number of samples            Percentage % 

B+ 40 33% 

O+ 36 30% 

  A+ 34 28.3% 

AB+ 06 5% 

A- 02 1.7% 

O- 01 0.8% 

B- 01 0.8% 

Total 120 100% 

                                    Table 1 Case studies based on blood groups 

 

 

Graph 1: Showing Case studies based on blood groups 
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120 samples were negative (compatible) 100% by gel card technique and saline tube method at room 

temperature (RT), as well the saline tube method at 37℃ (Indirect Antiglobulin test) also show the 

same result 120 samples negative (compatible) 100% (Table 2) (Graph 2). 

Technique use Number of Samples Negative  

(Compatible) 

Positive  

(Incompatible) 

Gel card technique 

 

120 120 00 

Saline tube at RT 

 

120 120 00 

Saline tube at 37℃ (IAT) 

 

120 120 00 

 

Table 2 Result of techniques used in studies 

  

Graph 2 Showing Result of techniques used in studies 

Discussion 

The crossmatch test has traditionally meant the testing of the patient’s serum with the donor 

RBCs, including an Antiglobulin phase or simply an immediate spin phase to confirm ABO 

compatibility and. It may detect the presence of an antibody in the patient’s serum that will react with 

antigens on the donor RBCs, but that was not detected in antibody screening because the 

corresponding antigen was lacking from the screening cells. (9) 

The Gel technique has been introduced to simplify the technique and interpretation. It was 

initially introduced in the developed country and has now become popular in several blood banks. (10) 
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requesting blood, where the number of men 57 and female 23 in the rate of (71.5%) men and 

(28.75%) female, the approximate number of blood request per patient is 2 units per patient, it is 

similar to the result of a study conducted by Nidhi et al found 1.47:1. (13) 

The results of a recent study showed the compatibility of the gel card technique with saline 

tube technique, all samples crosshatched by both technique gel card and saline tube show 100% 

compatibility that means the sensitivity and specificity is 100%,  that may be related to select the 

similar blood group in crossmatching and this may increase the chance of matching or compatibility. 

Therefore the result of the present study similar to some other study conducted by Singh et al in 

Etawah, India. (14) 

Another study followed and Gond et al demonstrated the sensitivity and specificity of gel card and 

saline tube method they found 100%, also match with the result of a study conducted by Hitesh et al. 

(4) (15) 

In the present study, the results are close to some other conducted in South Carolina by John 

et al demonstrated the sensitivity of gel card 95% and saline tube technique 99,1%. (5) While the study 

conducted in Maharashtra, India by Bhagwat et al demonstrated the sensitivity of 95.1% .(16) And a 

study conducted by Varshney and Gupta showed the sensitivity in gel card 100%, while was 63% in 

saline tube technique. (6) 

The gel card method is better than the Spin saline tube method because of its simplicity, the stability 

of results, better handling, the longtime recorded, the dispensation of controls with a comparable 

procedure which is followed by both techniques. (15) 

In the present study, the saline tube method at room temperature showed 100% compatibility did not 

find cold antibodies this may be due to the absence of cold antibodies in the study samples. The saline 

tube technique is also sensitive and able to detect warm antibodies, but the factor affecting the test 

such as incubation frequent cell wash makes the test need good experience to do it. (2) 

Conclusion 

During the techniques carried out in this study, the procedures used for both method shows that gel 

card is easier to use and the factors affecting the results are less. The time-consuming of the two 

methods also put the gel card first method in favor. The advantages of gel card as an easy reading of 

Microtube, easily recording the results for a long time, handling, and disposal. By gel card technique 

can detect the ABO incompatibility; also the gel card essay appears to be an excellent method for 

detecting agglutination better than the saline tube method and easy to read weak agglutination. The 

performance of the saline tube technique requires more experience and high accuracy due to its long 

stages and multiple washing. But gel card method is costly due requirement of the costly and separate 

incubator and centrifuge. 
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