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ackground: Neither Rh(D) positive individuals nor Rh (D) negative individuals 

normally have anti-Rh(D) antibody in their blood; however, Rh (D) negative 

individuals have the ability to form such antibody when they are transfused with 

Rh(D) positive blood. 

Objective: To determine the prevalence of anti-Rh (D) antibody in Karbala. 

Patients and methods: From January 2012 to March 2013, 226 patients (127 males and 99 

females with age range of 20-49 years) were studied after their consent. For each patient, 4 

ml of venous blood sample was obtained and investigated as follows:  

Two ml of blood were transferred to EDTA tube for ABO and Rh(D) grouping using the 

commercially available kit (monoclonal anti-A, anti-B and anti-D) by doing the ordinary tile 

method (equal volumes of blood and reagent were mixed on tile looking visually for the 

agglutination for positive reaction and positive result. Absence of agglutination means 

negative reaction and negative result). The other 2 ml of blood were transferred to plain tube, 

centrifuged and serum is investigated for anti-Rh(D) antibody in Rh(D) negative individuals 

by double dilutions of each serum and antibody titration method. 

Results: Out of 226 individuals, 186 (82.3%) were Rh(D) positive, 40 (17.7%) were Rh(D) 

negative, and 2 were found to be  positive for anti-Rh(D) antibody. The prevalence of anti-

Rh(D) antibody is 0.88%. 

Conclusion: The study showed that the prevalence of anti-Rh(D) antibody in Karbala   is 

0.88%. 
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 الملخص

ٌسس الذم بغض الٌظش ػي فظٍلت الذم )س فً الحالاث الطبٍؼٍت لا ٌخىاجذ الجسن الوضاد للشٌسس ًىع دي فً: الخلفية

لهن القذسة ػلى حكىٌي هزا الجسن فً سالبت ( هغ رلك فاى الاشخاص الزٌي ٌحولىى فظٍلت سٌسس دي سالبتاو  هىجبتدي 
 لهن. هىجبتالذم ػٌذها ٌخن ًقل دم ًىع سٌسس دي 

           الجسن الوضاد للشٌسس ًىع دي فً الذم. ًسبت وجىد لوؼشفت : الهدف
لغاٌت آراس  2172للفخشة ها بٍي كاًىى الثاًً سٌت (الزكىس هي 721 الاًاد؛ يه 99) شخظا 222 دساست حوج: الطرق

 الوخخبشٌت الفحىطاث اجشاء وحن شخض كل هي الىسٌذي الذم هي هلٍلٍخش 4 سحب حن. هٌهن الوىافقت اخز بؼذ  2172سٌت 

اي بً او وكزلك سٌسس )الخخثش هل هي الذم الى اًبىبت الاخخباس ًىع اي دي حً اي لوٌغ  2باضافت  الذم بفظٍلت الخاطت

باسخخذام الطشٌقتالشائؼت وهشاهذة الخفاػل الحاطل بٍي الكوٍاث الوخساوٌت هي الذم والجسن الوضاد فً قطشة ًىع دي 

هل  2الاخخباس بالؼٍي الوجشدة.وجىد حجوؼاث الخلاٌا ٌؼًٌ اٌجابٍت الخفاػل واٌجابٍت الٌخٍجت والؼكس بالؼكس( وحن وضغ 

ًبىبت اخخباس بذوى هادة الخخثش لٍخن فظل هظل الذم واجشاء اخخباس لىجىد الجسن الوضاد للشٌسس ًىع دي هي الذم فً ا
سالبت.سٌسس دي  هي ًىع فً الفظائل الخً حكىى  

%( 7121) 41سٌسس دي الوىجبت و  الذم ٌحولىى فظٍلت شخظا 222%( هي هجوىع 8222) 782 اى حبٍي: النتائج

%( شخظا للجسن الوضاد للشٌسس دي.1288) 2ت وٌحول ٌحولىى فظٍلت الذم السالب  

%.1288فً كشبلاء هى  الجسن الوضاد للشٌسس ًىع دي فً الذم ًسبت وجىد: الاستنتاج   

Introduction 

Many systems of red cell surface antigens 

are detected; however, some of them are 

clinically important like ABO grouping 

system because of the presence of 

naturally occurring potent IgM antibodies 

against A and B antigens. On the other 

hand, Rh grouping system is very 

important clinically despite the absence of 

naturally occurring anti-D antibodies. 

Anti-D antibodies are usually formed 

when Rh(D) negative person is transfused 

with Rh(D) positive blood or 

B 
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transplacental passage of few milliliters of 

blood from Rh(D)positive baby to Rh(D) 

negative pregnant  woman after normal 

delivery or following abortion with future 

risk of hemolytic disease of newborn 

(HDN)
1
. Other systems of antigens include 

Lewis system, MNS system, Lutheran 

system, Kell system, Kidd system, Duffy 

system and others. Rh system antigens 

include C, D, E, c and e antigens. Rh(D) 

antigen is the most important clinically 

because it is immunogenic and the normal 

immune system can develop antibodies 

against it
2
. Other antibodies like anti-C 

antibodies are rare cause of HDN and very 

rarely reported in literature
3
. Individuals 

who develop weak reaction to anti-D 

during Rh(D) grouping should be regarded 

as Rh(D) negative to prevent future Rh(D) 

positive blood transfusion and 

development of anti-D antibodies
4
. The 

isolation of chemical characterization and 

direct measurement of anti-D antigen of 

red cells has not yet been accomplished; 

however, relative differences in red cell D 

antigen reactivity have been serologically 

estimated by hemagglutination method
5
; 

however, autoradiography using 
125

I-anti-

D provides a mean of assessing the 

uniformity of D antigen content of 

individual red cells
6
. 

 In clinical practice anti-D antibody has a 

variety of uses like prevention of 

sensitization of the immune system of the 

mother after normal delivery or abortion. It 

has been shown that 20 µg (100 iu) of anti-

D immunoglobulin given intramuscularly 

will give complete protection from 1 ml of 

concentrated Rh(D) positive red cells 

(approximately 2 ml of blood). This figure 

is the basis for standard dose of 100 µg 

(500 iu) anti-D given postpartum in United 

Kingdom, as it will cover the vast majority 

of transplacental hemorrages. A dose of 

3.2-4.0 mg of anti-D intravenously will 

protect the Rh(D) negative recipient 

against the consequences of  transfusion of 

one unit of Rh(D) positive blood (200 ml 

of red cells)
4
. Another clinical use is 

intravenous anti-D therapy in immune 

thrombocytopenic purpura
7
 and fetal 

intraperitoneal injection of immunoglo-

bulins to treat alloimmune hemolysis
8
. 

Patients and methods 

From January 2012 to March 2013, 226 

patients (127 males and 99 females with 

age range of 20-49 years) who attend a 

private legal laboratory specialized for 

hematological investigations (Zaid Bin Ali 

medical laboratory/karbala city/Iraq) were 

studied after their consent. For each 

patient, 4 ml of venous blood sample was 

obtained and investigated as follows:  

Two ml of blood were transferred to 

EDTA tube for ABO and Rh(D) grouping 

using the commercially available kit 

(monoclonal anti-A, anti-B and anti-D) by 

doing the ordinary tile method (equal 

volumes of blood and reagent were mixed 

on tile looking visually for the 

agglutination for positive reaction and 

positive result. Absence of agglutination 

means negative reaction and negative 

result). The other 2 ml of blood were 

transferred to plain tube, centrifuged and 

serum is investigated for anti-Rh(D) 

antibody in Rh(D) negative individuals 

according to recommended procedure for 

antiglobulin test
9 

 using the double dilution 

method of serum. A set of 12 glass tubes 

(75 X 10 mm) with numbering from 1 to 

12. Two drops of serum for tube number 1 

and 2 together with 2 drops of normal 

saline solution in tube number 2 to 12. 

Tube number one is undiluted and tubes 

from 2 to 12 are diluted serially by 

transferring 2 drops from tube number 2 

after mixing to tube number 3, and so on. 

Blood group O Rh(D) positive red cell 

suspension is prepared (3% suspension) by 

four times vigorous injections (washing) 

and centrifugation of 0.5 ml of fresh O 

Rh(D) positive blood. After each 

centrifugation, the supernatant is 

discarded. Normal saline is added to the 

last concentrate to get 3% red cell 

suspension. One drop of red cell 

suspension is added to each tube starting 
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from tube number 1 to tube number 12. All 

tubes are mixed well and incubated at 37
◦
c 

water bath for 45 minute. Tube number 

one is considered to be the neat (undiluted 

serum) while tube number 2 represents the 

1:1 dilution, the third tube represents 1:2 

dilution and serial dilutions end at tube 

number 12 which represents 1:1024 

dilution. After incubation, four times 

washing is done for all tubes followed by 

adding 2 drops of antihuman globulin for 

each tube with thorough mixing and 

centrifugation at 500 g for 15 second 

followed by visual and microscopical 

detection of agglutination. Antibody 

titration was done for every anti-Rh(D) 

positive case.  

Results 

Results of ABO and Rh groups are shown 

in table 1 and 2, respectively. Out of 226 

individuals, 186 (82.3%) were Rh(D) 

positive, 40 (17.7%) were Rh(D) negative, 

and 2 were found to be  positive for anti-

Rh(D) antibody (titers were 1:128 and 

1:256) . The prevalence of anti-Rh(D) 

antibody is 0.88%. One of the two 

individuals who had anti-D antibody in a 

titer of 1:128 was thalassemic male patient 

with Rh(D) negative blood group and had 

been transfused with Rh(D) positive blood 

and the other one was female, Rh(D) 

negative blood group with anti-Rh (D) 

antibody titer of 1:256 and had previous 

abortion without suitable treatment or 

prevention of anti-D formation. Out of 226 

individuals, 54 (23.89%) were group A, 58 

(25.66%) were group B, 48 (21.24%) were 

group AB, and 66 (29.2%) were group O. 

Table1. ABO blood groups.  

ABO blood 

group 

Number (%) out of 

226 

A 54 (23.89%) 
B 58 (25.66%) 

AB 48 (21.24%) 

O 66 (29.2%) 

Total 226 (100%) 

Table 2. Rh (D) blood groups. 

Rh(D) blood 

group 

Number (%) out of 

226 

Rh (D) positive 186 (82.3%) 

Rh (D) negative 40 (17.7%) 

Total 226 (100%) 

Discussion 

The study showed that 54/226 (23.89%) 

had blood group A, 58/226 (25.66%) had 

blood group B, 48/226 (21.24%) had blood 

group AB, and 66/226 (29.2%) had blood 

group O. No similar studies were found 

regarding Karbala city to compare the 

results because such figures of blood 

groups are different in different countries 

and different cities. The study showed that 

186/226 (82.3%) were Rh (D) positive 

while 40/226 (17.7%) were Rh(D) 

negative. Throughout the world the figure 

is well known to be 85% Rh(D) positive 

and 15% Rh (D) negative
1,2 &4

. The Rh 

system of antigens is a complex system 

and previous studies showed that the 

immunological reactivity of Rh (D) 

antigen depends on the different 

combination of such complex antigens, for 

example the agglutination of red cells of 

individuals who carry cDe/cDe gene is 

more than the agglutination of cells of 

individuals who carry CDe/CDe gene 

when cells react with anti-D antibody
10

. 

Similarly, ABO incompatible Rh system 

compatible red cell reactivity is less than 

ABO compatible Rh system compatible 

red cells when react with anti-D antibody
 

4&9
. A study showed that there is also a 

race difference in Rh (D) antigen reactivity 

as Rh (D) antigen reactivity is enhanced by 

the presence of E antigen in Nigro while 

Rh (D) antigen reactivity is significantly 

reduced by the presence of C antigen in 

Caucasian individuals
11

. 

It is possible that in utero exposure to anti-

D antibody in cases of Rh(D) 
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incompatibility hightens the risk for 

structural brain changes which in turn 

increase the risk of developing 

schizophrenia as there is a preliminary 

evidence of significant volumetric 

differences between schizophrenia cases 

with or without maternal-fetal blood 

incompatibility
12

. Rh(D) antigenic sites are 

not only present on red cell surface, but the 

detection and quantification of such 

antigens on human leukocytes was present 

since more than 50 years
13

. 

Conclusion 

The study showed that the prevalence of 

anti-Rh(D) antibody in Karbala is 0.88%. 

So that special attention is required during 

Rh (D) grouping together with careful 

management for each Rh (D) negative 

pregnant woman  
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