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The purpose of pretransfusion compatibility testing is to prevent immune mediated hemolytic transfusion 
reactions. Our study aimed to evaluate the gel test for detection of clinically significant antibodies in 
repeatedly transfused patients. We investigated 200 thalassemic patients in whom, blood group, Rh-D, Rh 
phenotype determination, antibody screening and identification were done using an ID Microtyping System. 
Red cell alloantibodies were detected in 21 patients (10.5%). Among these patients, Anti-E was detected in 5 
(23.8%), anti-D in 4 (19%), anti-K in 4 (19%), anti-e in 3 (14.3%) and each of anti-Fy

a
, anti-Js

a
, anti-Lu

a
, anti-N 

and anti-s in one patient (4.8%). Anti-E showed the highest frequency in the 21 positive cases that developed 
clinically significant antibodies. The study revealed statistically significant correlation between development 
of transfusion reactions, frequency of blood transfusion and the duration of blood transfusion with the 
incidence of development of clinically significant alloantibodies. It is concluded that the gel test is an easy, 
quick and reliable method for detecting clinically significant antibodies. Antibody screening and 
identification is recommended prior to transfusion to detect if there is blood group incompatibility other than 
the ABO and Rh.  

uman red blood cells (RBC) bear 

numerous cell surface structures that 

can be recognized as antigens by the 

immune system of individuals who lack that 

particular structure. The characterization of 

RBC antigens and antibodies has been the 

basis of compatibility testing in the blood 

transfusion laboratory (Reid et al., 2006). 

Pretransfusion compatibility testing is 

performed to prevent the transfusion of 

incompatible red blood cells (RBCs) that 

might result in an immune-mediated 

hemolytic transfusion reaction including 

disseminated intravascular coagulation, renal 

failure, and death (Shulman et al., 2001; 

Shulman, 1992). Elements of pretransfusion 

testing include reviewing sample 

acceptability, determining ABO group and Rh 

D type, screening for RBC antibodies, 

identifying the specificity of unexpected 

antibodies that are detected, selecting donor 

RBC units that are appropriate for the 

recipient’s ABO and Rh D types and 

unexpected antibody status, and performing a 

cross match between recipient and the unit to 

be transfused. Correct ABO testing is key to 

avoiding ABO-incompatible transfusions, 

whereas correct Rh D typing is key to 

avoiding unnecessary exposure of Rh D-

negative girls and women of child-bearing 

potential to Rh D-positive RBCs. Antibody 

detection identifies clinically significant 

antibodies and should include a 37ºC 

incubation period, as well as the use of 

screening cells that have not been pooled. 

Cross matching allows detection of both ABO 

incompatibility and unexpected clinically 

significant antibodies in the case of 

alloimmunized patients. (Shulman et al., 

2005). Life-long red blood cell (RBC) 

transfusion remains the main treatment for 

severe thalassemia. The development of anti-

RBC antibodies (alloantibodies and/or 

autoantibodies) can significantly complicate 

transfusion therapy. Some alloantibodies are 

hemolytic and may cause, though not 

invariably, hemolytic transfusion reactions 

and limit the availability of further safe 
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transfusion, others are clinically insignificant. 

Erythrocyte autoantibodies appear less 

frequently, but can result in clinical hemolysis 

and difficulty in cross-matching blood. 

Patients with autoantibodies may have a 

higher transfusion rate and often require 

immunosuppressive drugs, a splenectomy, or 

alternative treatments (Kruatrachue et al., 

1980; Argiolu et al., 1990; Cianciulli et al., 

1996). 

Despite the recognition of autoantibodies 

as transfusion-associated risks, little is known 

about the extent and causes of these 

phenomena among thalassemia patients or the 

appropriate prevention methods. Approaches 

for prevention or treatment of 

alloimmunization are under debate. They 

range from provision of RBCs matched for all 

the major antigens associated with clinically 

significant antibodies to blood matched only 

for antibodies that have already been made. 

Reasons for controversy as to the best 

approach lay in the fact that many 

alloantibodies are not harmful, and expensive 

prevention methods may therefore benefit 

only some patients (Ness et al., 1990; Ness, 

1994; Fluit et al., 1990). In addition, donor 

feasibility and the cost of RBC matching 

affects the approach of individual medical 

centers. According to the Clinical Laboratory 

Improvement Amendments of 1988 (CLIA) 

pretransfusion testing included the 

determination of ABO group, Rh D typing, 

antibody detection, antibody identification, 

and cross matching (Shulman et al., 2005). 

Traditionally, red cell antibody screening and 

identification are done by agglutination 

methods in the tube. However, in recent years, 

newer technologies of detection, such as 

various gel formats, have been developed and 

approved, are commercially available for use 

in the blood bank environment (Lapierre et 

al., 1990; Lapierre, 2000). 

Gel technology is based on the principle of 

controlled centrifugation of red cells through 

a dextran-acrylamide-gel. Instead of the test 

tube, the reaction occurs in a microtube 

consisting of a reaction chamber that narrows 

to become a column about 15 mm long and 4 

mm wide. The use of gel methods for red cell 

antibody detection and compatibility testing 

has generally improved since its introduction 

to become a mature and well understood 

technology. Applicable to most of the tests 

performed in blood group serology, it is 

standardized and easy to perform, and it 

provides clear and stable reactions that 

improve interpretation of results as compared 

to tube methods. Microtubes are filled with a 

mixture of gel, buffer, and reagent. Depending 

on the test to be carried out, either a neutral 

gel containing no reagents (reagents are added 

to the top of the gel) or specific gel containing 

reagents (e.g., antiglobulin or anti-A, B, D, 

etc) may be used. At the top of the gel the 

suspension of patient red cells (for typing or 

direct antiglobulin test) or a mixture of patient 

or commercial red cells with patient or 

reagent serum (for reverse ABO typing or 

antibody screening/identification) is added, 

followed by centrifugation through the gel 

under precise conditions. In negative 

reactions, there will be no attachment of 

antibodies to red cells, and these will freely 

pass though the gel and pellet down in the 

bottom of the microtube. Conversely in 

positive reactions, the red cells are trapped in 

the gel in various degrees because of either 

the size of the aggregates or other physical 

forces, with the strongest reaction giving 

minimal to no observable migration with most 

or all red cells remain at the top of the gel 

microcolumn (4+). One obvious advantage of 

the gel microtubes is that it can be saved for 

later supervisory or peer review, for quality 

assurance as well as for assistance in any 

difficult interpretations, since the reaction is 

stable enough to be read for hours afterwards. 

Another advantage over the conventional tube 

technique is that interpretation of the tube 

agglutination reaction requires skilled and 

experienced technologists especially when the 
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reactions are weak. The red cell washing step 

before the antiglobulin phase, required in tube 

methods, is entirely eliminated with gel 

saving time and requiring less skill. In 

addition, technical factors such as improper 

washing of red cells may cause false-negative 

results. The microtubes can be prepared with 

standard commercially available reagents for 

direct and indirect agglutination tests, for red 

cell antigen determination as well as for 

antibody detection and identification among 

others. Other advantages such as a small 

sample size, no cell-washing step, and easy-

to-read and stable results are also reported 

(Rumsey et al., 2000; de Figueiredo et al., 

1992).  

It is generally accepted that the gel test is 

easy to use and sensitive for antigen detection, 

alloantibody screening, identification, and 

cross matching. In one study, sensitivity of the 

gel was 98 % as compared to 92 % for LISS 

tube method (Judd et al., 1997). However, a 

major disadvantage of the gel technology is 

the need to purchase special incubators and 

centrifuges to accommodate the microtube 

cards used for testing. In addition a specific 

pipette must be used in order to dispense 

serum, plasma and red cell suspension into the 

reaction chamber of the microtubes. Other 

few disadvantages for reference laboratories 

include: complexity of antibody identification 

usually requires multiple runs of selected cells 

carrying many common and uncommon 

antigens and that the RBCs must be incubated 

in the diluent for 10 minutes prior to 

centrifugation in the appropriate card; 

therefore it takes a minimum of 20 minutes to 

read the results. The purpose of this study was 

to evaluate the results of implementing the gel 

method to detect clinically significant 

antibodies in repeatedly transfused patients 

aiming at minimizing the transfusion reactions 

in these patients. 

Patients and Methods 

Patients 

A total of 200 patients of thalassemia who had already 

received multiple transfusions (>10 times) were 

randomly selected from thalassemia clinic at El shatby 

pediatric hospital- Alexandria Main University 

Hospitals. Clinical data was obtained with special 

reference to: age; age at diagnosis; frequency of 

transfusions; present clinical status; and any increase in 

the transfusion requirement, etc. Blood samples were 

obtained for compatibility testing, alloantibody 

detection and identification, blood was allowed to clot, 

serum was separated and stored in labeled test tubes at 

–20ºC till the tests were performed in batches. 

Methods 

The column agglutination technique was applied using 

the ID-card LISS/coombs with 6 microtubes of 

DiaMed-ID Microtyping System that containing 

polyspecific antihuman globulin AHG (rabbit anti-IgG 

and monoclonal anti-C3d) within the gel matrix for 

routine alloantibody detection and identification, 

compatibility testing and the direct antiglobulin test. 

Blood group determination was done using ID- 

cards Diaclon ABO/Rh (Figure 1-A) and Diaclon 

ABO/D+ reverse grouping (Figure 1-B). To the first 4 

columns 12.5µl of patient’s red cell suspension (500µl 

of ID Diluent 2 modified LISS and 50µl of RBCs), to 

the fifth column 12.5µl of group A and to the sixth 

column 12.5µl of group B cell suspensions were added 

and then 40µl of patient’s serum (reverse blood group) 

were added to A and B cell column the cassette was 

then immediately centrifuged (Table 1). Interpretation 

of results was done as shown in (Table 2).  

Rh- phenotype determination was done using ID- 

cards Diaclon Rh-subgroups+K (C-cE-e-K-ctl), where 

12.5 of patient’s red cell suspension were added to each 

column and the cassettes were immediately centrifuged 

(Figure 2) Results were then interpreted (Table 3). 

Antibody screening and identification was done using 

the 6 microtubes of the ID- card “LISS/coombs” that 

contain polyspecific AHG (rabbit anti-IgG and 

monoclonal anti-c3d) with test cell reagents “ID-Dia 

cell” I, II, III or ID- Dia panel. For Antibody screening 

50µl of each cell reagent were pipetted to the 

appropriate mirotube, then 25 of patient’s plasma or 

serum were added to each micotube. The ID- cards 

were then incubated for 15 minutes at 37ºC and 

centrifuged for 10 minutes. Results were then 

interpreted by sheets supplied by the manufacturer. The 

same procedure was applied for antibody identification 

using 2 ID-cards “LISS/Coombs” and ID- Dia panel 

that contains 11 vials for antibody identification. 
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Table 1. Technique of blood group determination by column agglutination test. 

 Antigen on cells Reverse group 

Reagent Anti-A Anti-B Anti-D Rh control A cells B cells 

     12.5 µL cells 12.5 µL cells 

Patients donor 
12.5 µL 
suspension 

12.5 µL 
suspension 

12.5 µL 
suspension 

12.5 µL 
suspension 

40 µL sera 40 µL sera 

Reaction       

Table 2. Interpretation of blood group results (SMC Grath 1994). 

Anti-A Anti-B Anti-AB A cells B cells O cells Interpretations 

+ 0 + 0 + 0 A 

0 + + + 0 0 B 

+ + + 0 0 0 AB 

0 0 0 + + 0 0 

 

  

                                 (A)                                                                                                      (B) 

Figure 1. A- ID-cards Diaclon ABO/Rh (A-B-AB-D (VI-)-CDE-ctl), B- ID-card Diaclon ABO/D+ reverse grouping 
(monoclonal) (A-B-D (VI)-ctl/A1-B). (La Pierre, 1994). 

 

 
Figure 2. ID- cards Diaclon Rh-subgroups+K (C-cE-e-K-ctl). ( La Pierre 1994). 
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Table 3. Interpretation of Rh-phenotype results (SMC Grath 1994).  

 Anti C Anti E Anti c Anti e (ctl) negative control Interpretation 

Reaction 1 - 4+* 0 1-4+ 1 - 4+ 0 Ccee 

Reaction 1 - 4+ 0 0 1 - 4+ 0 CCee 

Reaction 0 1 – 4+ 1 - 4+ 1 - 4+ 0 ccEe 

Reaction 0 1 – 4+ 1 - 4+ 0 0 ccEE 

Reaction 1 - 4+ 1 - 4+ 1 - 4+ 1 - 4+ 0 CcEe 

Reaction 0 0 1 - 4+ 1 - 4+ 0 Ccee 

*Grade of reaction from 0 to +4 

 

Results 

The study was conducted on 200 of randomly 

selected patients diagnosed as having chronic 

hemolytic anemia (thalassemic patients). All 

cases presented to the hematology department 

(thalassemia clinic) of El-Shatby-pediatric 

Hospital- Alexandria Main University 

hospitals. The 200 cases of the study included 

110 males (55%) and 90 females (45%) with a 

male: female ratio of 1.2:1, their ages ranged 

from 1.0 to 38 years with a mean of 

10.82±6.69 years (0.5%). 

According to blood group frequency, blood 

group O+ was present in 77 patients (38.5%), 

A+ in 60 patients (30.0%), B+ in 42 patients 

(21.0%), AB+ in 13 patients (6.5%), A- in 4 

patients (2.0%), O- in 3 patients (1.5%), while 

blood group B- was present in only one 

patient.  

The incidence of transfusion reaction was 

found to be present in 53 patients (26.5%) out 

of the 200 cases of the studied group. 

Frequency of blood transfusion varied among 

the studied patients group as follows: weekly 

transfusion was detected in 52 patients 

(26.0%), less than 3 weeks transfusion was 

detected in 39 patients (19.5%), and monthly 

transfusion was detected in 28 patients 

(14.0%), while irregular transfusion was 

detected in 81 patients (40.5%), where as the 

duration of blood transfusion ranged from 

0.33-29 years with a mean of 9.5±5.98 years 

(Table 4) and (Figure 3).  

Antibody screening and identification 

revealed that 21 patients out of 200 patients 

(10.5%) developed clinically significant 

antibodies as a results of repeated transfusions 

(positive cases) while 179 patients (89.5%) 

failed to develop these antibodies by antibody 

screening and identification (negative cases), 

Table (5). 

Analysis of antibody blood group specificity 

(immunogenicity) and its frequency in the 

positive cases (alloimmunized cases) showed 

that Anti-E was identified in 5 patients 

(23.8%) out of the 21 positive cases, both 

anti-D and anti-K were identified in 4 patients 

for each (19.0%), anti-e was present in 3 

patients (14.3%), while for anti-Fy
a
, anti-JS

a
, 

anti-Lu
a
, anti-N and anti-S each was identified 

in 1 case for each (4.8%) from the 21 positive 

cases with the clinically significant antibodies 

detected by antibody screening and 

identification. Table (6). 

When we analyzed the relation between the 

incidence of development of clinically 

significant antibodies and the development of 

transfusion reactions; 19 patients out of the 21 

positive cases (90.5%) showed significant 

incidence to develop immune transfusion 

reactions as a result of repeated transfusions 

in the form of hemolytic reactions, febrile or 
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pulmonary reactions, allergic or anaphylactic 

reactions. (Z= 10.41, P= 0.0001). While 34 

patients out of 179 negative cases [didn’t 

develop clinically significant antibodies] 

(19.0%) showed incidence to develop 

transfusion reactions following repetition of 

blood transfusion due to non-immunological 

causes other than the RBC alloimmunization. 

Table (7) The incidence of transfusion 

reactions was significantly higher in the 

positive cases compared to the negative cases 

(Z = 10.41, P= 0.0001). 

weekly

26%

<3 Weeks

20%
Monthly

14%

Irregular

40%

weekly

<3 Weeks

Monthly

Irregular

 

Figure 3. Distribution of patients according to the frequency of blood transfusion. 

Table 4. Percent development of transfusion reactions according to the frequency and duration “years” of transfusion 
therapy in patients with thalassemia. 

Transfusion therapy 
Transfusion reaction 

No. % 

 53 26..5 

Frequency   

Weekly 

< 3 weeks 

monthly 

Irregular 

52 

39 

28 

81 

26.0 

19.5 

14.0 

40.5 

Duration (years)   

Range 

Mean ± S.D. 

0.33 - 29 

9.5 ± 5.98 
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Table 5. Frequency of detecting clinically significant antibodies among patients with thalassemia. 

 
Frequency 

No. % 

Positive* 

Negative 

21 

179 

10.5 

89.5 

Total 200 100.0 

Clinically significant antibodies (anti-E, anti-K, anti-Fy٭
a
, anti-e, anti-s, anti-Js

a
, anti-N) 

Table 6. Antibody blood group specificity and frequency of clinically significant antibodies in the positive cases among 
thalassemic patients. 

Blood group specificity Frequency Percent 

Anti-D 4 19.0 

Anti-E 5 23.8 

Anti-Fy
a
 1 4.8 

Anti-Js
a
 1 4.8 

Anti-Lu
a
 1 4.8 

Anti-K 4 19.0 

anti-N 1 4.8 

Anti-e 3 14.3 

Anti-s 1 4.8 

Total 21 100.0 

Table 7. Relation between the development of clinically significant antibodies and the frequencies of transfusion 
reaction, transfusion therapy and duration of transfusion in thalassemic patients.  

 
Positive cases "n=21" Negative cases n=179 Total "n=200" 

No. % No. % No. % 

Transfusion reaction 19 90.5 34 19.0 53 26.5 

P* <0.001   

Transfusion therapy    

Weekly 

< 3 weeks 

1/ month 

Irregular 

9 

8 

4 

0 

42.9 

38.1 

19.0 

0.0 

43 

31 

24 

81 

24.0 

17.3 

13.4 

45.3 

52 

39 

28 

81 

26.0 

19.5 

14.0 

40.5 

P* <0.001   

Duration of transfusion (years)    

Range 

Mean 

S.D. 

0.33-29 

11.03 

5.98 

1- 18 

6.01 

4.18 

0.33 - 29 

9.5 

5.98 

P* <0.001  

P< 0.05 is significant 
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As regard to the relation between the 

development of clinically significant 

antibodies and the frequency of blood 

transfusion; 9 patients from the 21 positive 

cases (42.9%) compared to 43 from the 179 

negative cases (24.0%) were weekly 

transfused. 8 patients form the 21 positive 

patients (38.1%) versus 31 patients from the 

179 negative cases (17.3) had a transfusion in 

less than 3 weeks, while 4 patients out of the 

21 positive patients (19.0%) compared to 24 

patients out of the 179 negative cases (13.4%) 

were monthly transfusion. The development 

of clinically significant Abs increase 

significantly with the frequency of blood 

transfusion and was statistically higher in the 

antibody positive cases as compared to the 

negative ones (X2 = 16.6, P= 0.0008), Table 

(7). For the relation between the development 

of clinically significant Abs and the duration 

of blood transfusion: the duration of blood 

transfusion ranged from 0.33 to 29 years with 

a mean of 11.03±5.98 years in the positive 

cases, who developed alloantibodies due to 

repeated transfusion, while in the negative 

cases, the duration ranged form 1 to 18 years, 

with a mean of 6.01±4.18 years. The duration 

of blood transfusion was significantly higher 

in the positive cases compared to the negative 

cases, (t= 3.74, P= 0.0021). There was a 

statistically significant correlation between 

the duration of blood transfusion and the 

development of clinically significant Abs,  

Table (7) & Fig. (4). 

The relation between development of 

clinically significant Abs and the ABO and 

Rh blood groups: There were 2 patients 

(9.5%) from the positive cases and 2 patients 

(1.1%) from the negative cases carrying blood 

group A
-
 (Rh negative) while 3 cases (14.3%) 

from the positive cases compared to 57 cases 

(31.8%) from the negative cases were 

carrying blood group A
+
 (Rh positive). 2 

patients from the 21 positive cases (9.5%) 

compared to 11 patients from the 179 negative 

cases (6.1%) were carrying the blood group 

AB
+
 (Rh positive). In the 21 positive cases no 

patients were detected carrying blood group 

B
-
 (Rh negative) although only 1 patient from 

the 179 negative cases was carrying this blood 

group. As regards blood group B
+
 (Rh 

positive), 7 cases (33.3%) from the 21 

positive cases were carrying this blood group 

and 35 cases (19.6%) from the negative ones 

were carrying this blood group. Only 1 case 

from the positive ones was carrying blood 

group O
-
 (4.8%) compared to 2 cases from the 

negative ones (1.1%) were also carrying this 

blood group and finally blood group O
+
 was 

detected in 6 patients (28.6%) from the 21 

positive cases and was also detected in 71 

patients (39.7%) from the negative group. 

Blood group B with a positive Rh was 

significantly higher in the positive cases (X
2
 = 

12.98, P= 0.042), Table (8). 

Table 8. Relation between frequency of development of clinically significant antibodies and ABO, Rh. Blood groups. 

 

Positive cases 

"n=21" 

Negative cases 

"n=179" 

Total 

"n=200" 

No. % No. % No. % 

Blood group       

A- 2 9.5 2 1.1 4 2.0 

A+ 3 14.3 57 31.8 60 30.0 

AB+ 2 9.5 11 6.1 13 6.5 

B- 0 0.0 1 0.6 1 0.5 

B+ 7* 33.3 35 19.6 42 21.0 

O- 1 4.8 2 1.1 3 1.5 

O+ 6 28.6 71 39.7 77 38.5 

P 0.042*   

P< 0.05 is significant 
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Figure 4. A-The relation between the percent of patients who developed clinically significant antibodies and the 
development of transfusion reactions. B- The relation between the percent of patients who developed clinically 
significant antibodies and the frequency of blood transfusion. C- The relation between the incidence of development 
of clinically significant antibodies and the duration of blood transfusion. 

A 

B 
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Discussion 

Blood group serology or immunohematology 

include the study of antigenic molecules 

present on various cellular and soluble 

components of whole blood, together with the 

study of the antibodies that recognize them 

and their interactions. The definition of blood 

group serology encompasses the following: 

the determination of red cell phenotype using 

antibody reagents of known specificity, the 

search for and identification of antibodies in 

patients’ sera using red cells of known 

phenotype together with compatibility testing 

of patients’ sera against cell samples from 

donor units of same ABO and Rh blood 

groups. (British Committee For Standards In 

Haematology Blood Transfusion Task Force, 

1999; Lawrence, 2003). So pretransfusion 

compatibility testing is performed to prevent 

the transfusion of incompatible RBCs that 

might result in an immune mediated 

hemolytic transfusion reaction (Lawrence, 

2003). 

The most important problem faced by the 

transfusion service laboratories is related to 

red cell alloimmunization. These 

alloantibodies develop as a result of previous 

transfusions or pregnancies. This problem 

clearly indicates the need for a method to 

detect these antibodies to overcome the 

immunological adverse effect of blood 

transfusion (SMC Grath 1994; La Pierre, 

1994; Clark et al., 2001). 

Most studies report on the rate and 

incidence of alloimmunization in chronically 

transfused patients, however, this incidence 

varies. It’s desirable for these patients to 

phenotype the red cell as fully as possible 

prior to transfusion. Transfusion of RBCs that 

are selected on the basis of patient extended 

phenotype can provide a significant measure 

of safety (Schonewille et al., 2006a; 

Schonewille et al., 2003), therefore antibody 

screening is now recommended to be 

performed in all pretransfusion testing to 

detect unexpected antibodies in the serum 

using group O reagent red cells that are 

known to carry common antigens 

(Schonewille et al., 2003; Schonewille et al., 

2006b), It is important to identify the nature 

of the antibodies in the following situations: a 

positive antibody screening, ABO discrepancy 

and an incompatible cross-match.  

The aim of this study is to detect red cell 

alloantibodies to maximize blood transfusion 

safety. A well controlled indirect antiglobulin 

test using microcolumn techniques (column 

agglutination techniques CAT or the gel test) 

using “ID-LISS/coombs” cards (Derr et al., 

1998; Chan et al., 1996; Weisbach et al., 

1999) was our technique in detecting the 

clinically significant antibodies during 

screening and identification process.  

In the present study red cell alloantibodies 

were detected in 21 patients (10.5%) out of 

the 200 cases of the studied patients group. 

The specificity of these antibodies were as 

follows: anti-E was detected in 5 patients 

(23.8%), anti-D was detected in 4 patients 

(19%), anti-K was detected in 4 patients 

(19%), anti-e was detected in 3 patients 

(14.3%) and each of anti-Fy
a
, anti-Js

a
, anti-

Lu
a
, anti-N and anti-s was detected in one 

patient (4.8%). This revealed that anti-E 

showed the highest incidence and frequency 

among the 21 positive cases that developed 

clinically significant antibodies (Schonweille 

et al., 2006a) also found that anti-E was the 

commonest antibody detected in their study 

which was encountered on 1778 patients. 

They found that all patients who developed 

alloantibodies 299 patients (16.8%) did so 

within 14 days after transfusion. The blood 

group specificities involved were RH [n = 180 

predominantly anti-E (n = 128)], JK (n=80), K 

(n=60), MNS (n = 21), and Fy (n=16) 46 

antibodies predominantly anti-E and anti-K (n 

= 21 and n= 14 respectively, were found 
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within 3 days after transfusion in 41 patients, 

(2.3% of all immunized patients).  

On the other hand Giblett (1961) compared 

the frequencies in which particular antibodies 

are encountered with the calculated 

probability of exposure and estimated that the 

relative likehood of non-D blood group 

antibody formation are more with K (0.05)> C 

(0.0205) > E (0.0169)> Fy
a
 (0.0023)> JK

a
).  

This difference in frequency of antibodies 

encountered in our study and in the study 

conducted by Giblett could be attributed to the 

difference in the number of studied cases, 

patients response to the newly developed 

alloantibodies, the relative immunogenicity of 

blood group antigens which depends on the 

interval of testing after transfusion and on the 

probability of exposure to the alloantigens on 

repeated transfusion. 

Our study showed no statistical significant 

correlation between age and sex of the studied 

patient groups and the development of 

clinically significant antibodies. This is in 

agreement with Cox et al. (1983) who stated 

that age, sex and antibody specificity had no 

influence on the length of time needed for the 

development of antibodies. On the other hand, 

Wallis et al. (1996) found that antibodies to 

low incidence antigens among patients 

decreased with age, but he didn’t find an 

association with sex in his study which was 

performed on sera of 1795 patients. Mollison 

et al. (1997) showed that the presence of anti-

C was identified more frequently in younger 

patients and that anti Jka was seen 

predominantly in males in a study with a 

female to male ratio 2.2 to 1 with a mean age 

of 64 years ± 101 days in a study conducted 

on 1778 patients.  

The difference found between our study 

and other studies that didn’t agree with our 

results were probably explained by the 

geographic and racial difference in the study 

population, together with the difference in the 

number and the specificity of the antibodies 

studied and the difference in the number of 

the studied patients groups, our study was 

conducted on only 200 cases compared to 

1795 cases in Wallis et al., study (1996).  

Our study revealed statistically significant 

correlation between incidence of development 

of clinically significant antibodies and the 

development of transfusion reactions. We 

revealed that the incidence of transfusion 

reaction was significantly higher in positive 

cases compared to the cases that failed to 

develop these antibodies (Z=10.41, P= 

0.0001). 

Similar results were detected by the study 

of Schonweille et al. (2006a) who revealed 

that alloimmunization in chronically 

transfused patients such as patients suffering 

from hemoglobinopathies, hematologic 

malignancies, organ transplant recipients and 

patients with renal failure all had a reported 

incidence of up to 60% with an up to four fold 

increased risk of development of multiple 

antibodies compared to the risk of 

development of a single antibody. Pineda et 

al, (1999) revealed that the incidence of 

development of antibodies to low incidence 

antigens (Ab-LIAs) e.g. (anti-Wra, Vr, Cw) 

varied between 0.3 to 10% so the chance of an 

incompatible blood transfusion due to these 

antibodies based on the incidence of some low 

incidence antigens had been estimated to be 1 

in 1600 to 1 in 10,000 transfusions. They 

concluded that blood can be transfused safely 

to patients without performing complete 

cross-matching with very little incidence to 

develop reactions due to these antibodies. 

Our study revealed a statistical significant 

correlation between the frequency of blood 

transfusion and the incidence of development 

of clinically significant alloantibodies, where 

the development of these alloantibodies 

increases significantly with the increase in 

frequency of blood transfusion (X2= 16.6, p= 

0.0001). This is due to the fact that RBCs 

alloimmunization is a common unwanted 

transfusion effect that occurs in up to 40% of 

patients depending on the number of 
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transfusion events (Shiry et al., 2000). RBC 

alloimmunization has been found to occur 

more likely after multiple transfusion events 

than after a single event (Issitt et al., 1998)  

Our study showed a statistical significant 

correlation between the duration of blood 

transfusion, antibody specificity and the 

development of clinically significant 

antibodies. The duration of the blood 

transfusion was significantly higher in the 

patients who developed clinically significant 

antibodies compared to cases who didn’t 

show these antibodies during antibody 

screening (t= 3.74, P= 0.0021). These 

findings agreed with those revealed by 

Schonweille et al. (2006b) who found a 

relationship between the type of the antibody 

and the length of time it was detectable.  

Schonweille et al. (2006b) revealed that 

non-hematooncologic alloimmunized patients 

were high antibody responders with a more 

than 20 times increased risk to form 

antibodies compared to the first time 

alloimmunized patients, this could be 

explained by longer life expectancy of the 

population and the association of increased 

probability of repeated surgeries or diseases 

requiring blood transfusion so the clinical 

relevance of red blood antibodies in non-

chronically transfused patient increases with 

life expectancy. On the other hand both 

Ramsey et al. (1998) and Shonewielle et al. 

(2006a) revealed that antibodies could 

become undetectable over time. The mean 

number of weeks between the duration of 

transfusion and the development of new 

alloantibodies varied. Groups studied by 

Blumberg et al., (2003) resulted in 7% decline 

in detectable alloantibodies with increased 

duration of transfusion. 

As regard to antibody specificity our 

results agreed with Schonweille et al. (21) 

who illustrated that the relative 

immunogenicity of blood group antigens were 

dependent on the interval of testing after 

transfusion and that calculations can best be 

performed after 3 to 6 months after 

transfusion when most antibodies were 

developed and were still detectable. Anti JKa 

and anti JKb were found in patients tested 

within 3 months they are more often involved 

in the short interval after transfusion (P< 

0.001 & P= 0.0016 respectively), where as 

anti-K and anti-Fy
a
 were the most 

encountered antibodies at more than 5 years 

after transfusion (P= 0.003 & P= 0.007 

respectively). The incidence of anti-K showed 

gradual increase from 20% after one month to 

45% after more than 5 years after transfusion 

also the incidence of anti-Fy
a
 rapidly 

increased from less than 10% after 1 year of 

transfusion to 27% after 5 years duration.  

In conclusion, our study revealed 

statistically significant correlation between 

the development of transfusion reactions, 

frequency of blood transfusion and the 

duration of blood transfusion with the 

incidence of development of clinically 

significant alloantibodies. In addition to ABO 

and Rh blood groups, antibody screening and 

identification is recommended prior to 

transfusion to detect if there is other blood 

group incompatibility. The gel test is an easy, 

quick and reliable method for detecting these 

clinically significant antibodies. 
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