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ABSTRACT
Objective: The objective of this study was to determine the frequency of red cell alloantibodies in pregnant 
women of North West Pakistan.
Study Design:  It was a descriptive study.
Place and Duration of Study.  This study was conducted in one year November 2012 to October 2013 at the 
Haematology Department, Army Medical College, National University of Sciences and Technology (NUST) in 
collaboration with Department of Gynaecology and Obstetrics, Military Hospital, Rawalpindi.
Materials and Methods: A total of 600 samples were studied and it was a non probability convenience 
sampling. Pregnant females of any age, parity and gestational age were included in the study and women with 
known autoimmune diseases (SLE, Rheumatoid Arthritis) were excluded. Data was collected through 
specifically designed proforma and was analysed by using SPSS version 20. Descriptive statistics were used to 
describe the data. Frequency and percentages were calculated for qualitative variables like blood group and 
alloantibodies. Mean and standard deviation were calculated for quantitative variables like age, gestational age 
and parity. Chi-square test was applied to find an association between all categorical variables. p-value <0.05 
was considered significant.
Results: The frequency of alloantibodies in pregnant women in this study was 0.5% (3/600). Prevalence of 
alloimmunization specifically in Rh- negative blood group was 5.5% (3/54). All the antibodies detected were 
anti-D antibodies.
Conclusion:  Rh D antibodies are the only frequent antibodies in majority of pregnant women with Rh negative 
blood group. So the practice of routine antenatal antibody screening for every pregnant woman should be 
avoided. 
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3
Newborn.
Antibody screening is done in pregnancy to identify 
these pregnancies which are at risk of fetal and 
neonatal hemolytic disease resulting from clinically 

4
significant maternal alloantibodies.  Despite the 
introduction of Rh Ig this ABO and Rh incompatibility 
is still the major cause of  Haemolytic disease of the 
newborn in developing countries raising the 
importance of antibody screening in all antenatal 

5women irrespective of their blood phenotype.
Studies have shown variation in frequency of 

6,7alloantibodies among different countries.  In Asia 
although Anti-D antibodies are the most frequent 
but the difference lies in the frequency of rest of the 

8,9clinically significant antibodies.
Developed countries like UK and Netherlands do 
have their own guidelines for the antibody screening 

10,11in pregnant women.  In Pakistan only few case 
reports and prospective studies reveal the presence 
of some rare alloantibodies like Anti-Rh17, Anti-

12,13,14Rhnull and Anti-Kell antbodies.  These cases do 
raise the importance of such studies in order to know 
the prevalence of alloantibodies among Pakistani 

Introduction
Red blood cell alloantibodies are the unexpected 
immune- antibodies found other than the naturally 
occurring antibodies in the body, produced in 
response to the introduction of red cells possessing 
antigens that the subject lacks, as in cases of 
pregnancy, transfusion, transplantation or injection 

1,2
of any immunogenic material.  In pregnancy 
alloantibodies appear  when  fetal RBCs carrying a 
paternal antigen that is foreign to the mother, enters 
the maternal circulation and this incompatibility of 
blood groups between the mother and fetus  can 
lead to Alloimmune Haemolytic Disease of the 
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women which can  enable us to set our own 
guidelines for the antenatal antibody screening.

Materials and Methods
It was a descriptive study and was conducted in the 
Hematology Department, Army Medical College, 
National University of sciences and Technology 
(NUST) in collaboration with Department of 
Gynaecology and Obstetrics, Military Hospital, 
Rawalpindi. It was completed in one year from Nov 
2012 to Oct 2013. It was a Non Probability 
Convenience Sampling.
 A total of 600 pregant females were recruited from 
the out-patient department of Gynaecology and 
Obstetrics who came for routine antenatal checkups 
and were advised routine blood tests.   All pregnant 
women were included irrespective of their age, 
parity and gestational age. Women with known 
autoimmune diseases were excluded.  History was 
taken from the females according to the structured 
questionnaire. Their age ranged from 19 to 40 years. 
Majority of females were in their third trimester and 
were primigravida. They were asked about their 
gravida status, transfusion experience and especially 
the blood group of their husbands. Out of 600 
women only 321(53.5%) were aware of their 
husband's blood group. Obstetric history was also 
taken and those who gave history of one or more 
abortions were considered to have bad obstetric 
history.
Permission from the hospital ethical committee was 
taken. Informed consents were obtained from all the 
patients.
5.5 ml of Venous blood was withdrawn from 
antecubital vein using 10 ml syringe and was 
collected in two separate tubes. 2.5 ml blood was for 
the tube containing EDTA for ABO and Rh grouping 
and the other 3 ml blood was left to clot in the plain 
tube for antibody screening and identification. 
Sample of each patient was given a laboratory 
number and record was maintained. Each sample 
was then analysed.
Blood group was determined by forward and reverse 
blood grouping technique using commercially 
prepared blood grouping reagents (Biotec) and 
freshly prepared pooled red cells. During Rh blood 
typing, indirect antiglobulin test was performed on 
all negative results in order to confirm the weak D 
phenotype before reporting the sample as Rh 

positive or negative. But we were not able to notice 
the presence of any weak D antigen among 54 Rh 
negative blood samples.
All samples irrespective of their blood group were 
screened for antibodies using 3 cell panel (Diamed) 
by performing Indirect Antiglobulin Test (IAT). The 
samples which showed positive results on screening 
were identified using 11 cell panel (Diacell). 
Microscopy was done on all negative samples in all 
stages of IAT.
Data was entered on a specifically designed 
proforma and was analysed  using SPSS version 20. 
Descriptive statistics were used to describe the data. 
Frequency and percentages were calculated for 
qualitative variables like blood group, alloantibodies. 
Mean and standard deviation (SD) were calculated 
for quantitative variables like age, gestational age, 
parity. Chi-square test was applied to find an 
association between all categorical variables. p-
value <0.05 was considered significant.

Results
A total of 600 women were screened for red cell 
alloantibodies. Age range of patients included in the 
study was 19 years to 40 years. Maximum number of 
patients 351(58.5%) presented in their third 
trimester. (Fig I).

Fig 1: Presenta�on of Study Group in Various Trimesters

Previous transfusion history was given by 
123(20.5%) women. Regarding the major blood 
group systems, Figure II shows the frequency of 
major blood group systems
There were 546 (91%) D antigen positive and 54(9%) 
D antigen negative women in the study group.  
Among the study group there were 348(58%) 
primigravida and 252(42%) multigravida females. 
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Out of 348 primigravida 37(10.6%) were found to be 
D antigen-negative and the rest of 17 D antigen 
negative were multigravida (Table I).                                                                                         

obstetric history and in 0% (0/485) of antenatal 
women without an adverse obstetric history hence 
this study also shows a statistically significant 
association between adverse obstetric history and 
alloimmunisation rate (p<0.001) (Table II).

Fig 2: Frequency of Different Blood Groups among 
Study Group

Table I:  Rh Phenotypes of Primigravida and Mul�gravida 
Females   

A total of 3 irregular antibodies were identified in 
their blood samples, showing an overall frequency of 
alloantibodies as 0.5% (3/600). Within the whole 
study group (n=600), anti-D was the only detected 
antibody, accounting for 100% of all the 
allantibodies. The husband's blood group was found 
to be D antigen-positive in all. Among the 54 women 
in the D antigen-negative group, 3 developed 
antibodies, so the prevalence of alloimmunization in 
this group was 5.5% (3/54). No antibody was 
detected among the D antigen-positive group, 
showing an association of Rh D antigen with 
antibody formation (p<0.001). An association is seen 
between antibody formation and the blood 
phenotype, as all the three women who were anti-D 
antibody positive belong to A negative blood 
phenotype. In this study, alloantibodies were found 
in 1.2% (3/249) of multigravida females and in 0% 
(0/348) of antenatal women who were primigravida 
showing statistically significant association between 
multigravida status and alloimmunization rate 
(p<0.041). As alloantibodies were found in 2.7% 
(3/112) of antenatal females with an adverse 

Table II: Associa�on between An�body Forma�on
and Rh Phenotype (p<0.001), Gravida Status
(p<0.041), Adverse Obstetric History (p<0.001)

Discussion
This study with 0.5% frequency of red cell 
alloantibodies shows that throughout the world this 
frequency varies. A comparison of different study 
results are shown in Table III.
In this study frequency is less as compared to the 
study carried out in Iran(4.5%) and Southern 

15,16Pakistan(1.8%).  Reason  behind it is that firstly the 
sample size in this study is smaller which increases 
the chances of missing rare antibodies which are 
reported in different case reports  and secondly 
majority of females are primigravida in this study.
It is also evident from this study that multigravida 
status, bad obstetric history and Rh-negative 
phenotype are main risk factors for antibody 
formation which supports the studies carried out in 

9,17India and Malaysia.  In contrast to these studies, a 
Nigerian study reveals comparatively higher 
alloimmunization rate of Rh positive phenotype 
when compared to Rh negative phenotype as 13 out 
of 17 detected antibodies were found in sera of Rh 

4positive females.
Anti D antibodies are the most frequently seen in this 
study like Europe, Arab and Asia with China as an 
exception showing anti E and anti Mi antibodies 

8,18 more common than anti D antibodies. Recent 
studies carried out in America and Australia also 
show anti E antibody more prevalent than anti D 

19,20antibodies.  So these antibodies other than anti-D 
antibodies are the reason behind persistence of this 
hemolytic disease even after the introduction of 
RhIg. The different red cell alloantibodies reported to 
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cause haemolytic disease worldwide are anti Co (a), 
anti Rh 17, anti Diego, anti Kell , anti c, anti Cw, anti- 

21-,29Jk(b) and anti Kpa.  Keeping in view the evidence 
of presence of these rare alloantibodies in Pakistani 
women  each and every blood group was screened 
for red cell alloantibody  but none of these were 
found. 
Many developed countries have formulated their 
own antenatal antibody screening guidelines in 
order to decrease the disease incidence. These 
countries include UK, Netherlands, Sweden, 

10,11,30,31 Australia and Newzealand. Studies conducted 
in China suggested that routine antenatal antibody 
screening of every Chinese pregnant woman is not 
beneficial except those who are D antigen-negative 
or those having a previous history of haemolytic 

8,18
disease of the newborn.  Guidelines for screening 
have also been laid down by the Drug Controller 
General, India (Drugs and Cosmetics Act., 1989). In 
2007, a case was reported in India wherein two 
women of Rh (D) positive phenotype were found to 
be positive for alloantibodies has promulgated the 
need for antibody screening in Rh (D) positive 

32
women as well.
Unlike these countries, Pakistan lacks the availability 
of proper antenatal antibody screening guidelines. 
This study can be helpful in formulating these 
guidelines by suggesting that regular antibody 
screening of each and every pregnant woman is not 
necessary and can be a burden on economy so it 
should remain limited to females with Rh negative 
phenotype. Females who have bad obstetric history, 
are multigravida should also be considered  
important candidates for antibody screening.
There is a need of carrying this study in all regions of 
Pakistan with large sample size so that we could be 
able to identify population which is at increased risk 
of developing haemolytic disease of newborn. 

Conclusion
Rh D antibodies are the only frequent antibodies in 
majority of pregnant women with Rh negative blood 
group. However, keeping in view the absence of non-
Rh D antibody in our setup, a guideline can be 
formulated about introduction of routine antenatal 
red cell alloantibody screening for just the women 
having Rh-negative phenotype. However in order to 
lower the risk of Haemolytic disease of  the newborn, 
Rh – positive women with bad obstetric history and 

Table III: Frequency of Red Cell Alloimmuniza�on
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increased gravida status can also be selected for 
alloantibody screening test.
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