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Introduction: ABO and Rh are the major blood group systems in Transfusion Medicine, the ABO system based on two red cell
antigens (A, B) while the Rh has about 50 antigens of which five are highly clinically significant (D, C, c, E, e). These vary among races and
ethnic groups. Blood type phenotype incompatibility between mother and fetus may result in antigen mismatch, triggering alloimmuniza-
tion, and thus causing hemolytic transfusion reaction (HTR), which results in hemolytic disease of fetus and newborn (HDFN). This study
aimed to determine the frequencies of ABO and rhesus blood group antigen in the pregnant women in South Western Uganda.
Methods: A cross-sectional study was carried out on 1369 pregnant women who were recruited and provided consent to participate
during their regular antenatal visits between August 2020 and July 2021. Four milliliters (4mL) of EDTA-anti-coagulated blood
samples were collected and ABO and Rh-blood grouping including Rh antigen screening was done using the agglutination technology
comprised of glass beads and reagent contained in a column of the Ortho Biovue ID Micro Typing System (Ortho Clinical Diagnostics,
New Jersey, USA). The Rh antigen phenotypes and frequencies were then determined.
Results: There was percentage distribution of 99.8%, c 99.3%, D 94.3%, C 19.2% and E 15.9%, with Rh cDe/cDe (65.1%) being the
most common phenotype followed by cDe/CDe (15%), cDe/cDE (10.8%) and cDE/cDE 0.1% least common. The ABO grouping
frequency was obtained as O 49.4%, A 29.5%, B 17.0% and AB 4.1%, with D positivity at 94.3%.
Discussion: Population genetic variations result in varied expressions of red cell antigens that may have clinical complications.
Knowledge of the presence of these Rh antigen distributions and phenotype frequencies during pregnancy help in rational management
of the pregnancy, alloimmunization and better approach to safe blood transfusion.
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Introduction
Blood groups are useful antigenic and genetic markers in the study of immune-haematological complications in
a population. The Rh system, having many antigens, is easily classifiable into various phenotypes and genotypes in
different populations and can be associated with particular complications.1 The distribution patterns of ABO and Rh
blood group systems are complex around the world and their antigenic variations often occur in populations within one
small particular area. A significant regional heterogeneity has been reported in the ABO and Rh blood group gene
frequencies.2 However, one population may exhibit a high degree of similarity with a distant population that can be
attributed to the common history of these populations.3

The frequency distribution of ABO group antigens varies across ethnic populations; for example, Asians have been
found to have higher frequency occurrence of blood group B4 than White Europeans and among Africans, but the
distribution of ABO blood groups is generally: B, 20%; A, 27%; AB, 4%; and O,:49%.5
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The Rh blood group antigen has more than 50 antigens, including D, C, E, c, e, f, Cw, Cx, which have been linked to
haemolytic diseases of the fetus and the newborn.6 Clinically, D antigen has high immunogenicity thus classified as D+

(Rh-positive) or D– (Rh-negative). Amongst the White population, d+ frequency occurrence is 85%, while amongst the
Black population it is 92%.7,8 Most D– individuals will automatically produce anti-D when they are exposed to D+. The
anti-D will then cause haemolysis of the recipient’s red cells, which is the alloimmune haemolytic disease.9 The other Rh
antigens like C, c, E, and e are of less immunogenic activity. They only become important in patient care upon the
development of the corresponding antibody. D and E antibodies are mainly IgG in nature, although there are some of
them that are IgM in nature, and mostly react at 37°C with anti-human globulin.2

Blood group antigen data in a population is important for effective management of related conditions. A 2.2% maternal
alloimmunization prevalence has been reported in Uganda, especially in the south west. This study was done with the aim of
determining the prevalence and trends of ABO and Rh antigen among the pregnant women attending antenatal clinics in South
Western Uganda. Blood group antigen data are important in guiding population genetic studies that are not easily captured by
current screening methods during antenatal visits but important in some complications that may arise.10,11

Materials and Methods
This was a cross-sectional study where 1396 pregnant women attending antenatal clinic, not critically ill, were consented
by use of informed consent system and recruited during their regular antenatal visits in the months of August 2020 to
July 2021. 4mL of EDTA-anti-coagulated blood samples were collected, and ABO and Rh antigen testing was done using
the agglutination technology comprised of glass beads and reagent contained in a column of gel to capture agglutinates in
a semi-solid medium of the Ortho Biovue ID Micro Typing System (Ortho Clinical Diagnostics, New Jersey, USA).The
gels column is about 75% packed gel and 25% liquid in micro-tubes embedded in a plastic card to allow ease of
handling, testing, reading, and disposal.

Known positive and negative control samples were included in accordance with the relevant guidelines of quality
assurance. ID cards were identified with the individual’s initials and study identification number. The aluminum foil was
removed, 10µL red cell suspension of 5% concentration added to the respective micro-tubes and the ID cards centrifuged
for 15 minutes. The ID cards were read visually for agglutination or hemolysis.

Results
A total of 1396 pregnant women were recruited and they had a median age of 25 years and a median parity of 2, with
median gravidity of 3. Most of them (65%) were in their second trimester (Table 1).

The distribution of ABO antigens in the participants showed most pregnant women having blood group O (49.4%),
followed by A (29.5%), in the order of O, A, B, AB. The D antigen was observed in 94.3% of the participants (Table 2).

The Rh antigens c and e were common in most participants (99.3% and 99.8%, respectively), while E was least
prevalent (15.9%). The Rh profile cDe/cDe (65.1%) was most common, followed by cDe/cDE (10.8%) while cDE/cDE
(0.1%) was the least common (Tables 3 and 4). There was no significant difference in the distribution of antigens among the
respective blood groups. The most common antigens were highly prevalent in those groups with high appearance (Table 5).

Table 1 Demographic Characteristics of the Participants (N=1369)

Variable Category Frequency %

Age (n=1365) (Min=14yrs; Max=45yrs); (Med= 25yrs; IQR=10yrs)

Parity (n=1350) (Min=0; Max=11); (Med= 2; IQR= 3)

Gravidity (n=1354) (Min=0; Max=12); (Med= 3; IQR= 3)
Trimester (n=1327) First 88 6.6

Second 862 65.0

Third 377 28.4
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Discussion
Variability in genetics of different populations results in varied expression of red cell antigens. The distribution of the
ABO blood group in this study was in the order of O > A > B > AB, which is similar to that obtained in other studies.
Mbalibulha et al,12 Apecu et al13 and Natukunda et al14 also reported similar findings amongst pregnant women and the
general population in this area. This is the same order of blood group distribution in Ogoni ethnic group in Nigeria and
North India, as reported by Christian et al6 and Mungwana,15 respectively.

Table 2 The ABO, Rh Antigen Distribution in the Study Participants (N=1369)

Variable Category Frequency %

ABO blood group A 404 29.5
B 233 17.0

AB 56 4.1

O 676 49.4
Rh group Pos 1281 94.3

Neg 78 5.7

Table 3 The Rh Antigen Distribution (N=1369)

Variable Frequency %

Rh Antigen - D 1299 94.9

Rh antigen - C 263 19.2

Rh antigen - E 218 15.9
Rh antigen - c 1360 99.3

Rh antigen - e 1366 99.8

Table 4 The Rh Antigen Phenotype Combination Distribution (N=1369)

Variable Category Frequency %

Rh antigen ccDee (cDe/cDe) 891 65.1

CcDee (cDe/CDe) 205 15.0

Ccdee (Cde/cde) 17 1.2
CcDEe (cDe/CDE) 39 2.8

ccDEe (cDe/cDE) 148 10.8

CCDee (CDe/CDe) 7 0.5
ccdee (cde/cde) 60 4.4

ccDEE (cDE/cDE) 2 0.1

Table 5 Distribution of Rh Antigens by ABO Blood Groups

Blood Group Rh Antigens

D (%) C (%) E (%) c (%) e (%)

A 387 (29.8) 81 (30.8) 61 (28.0) 401 (29.5) 404 (29.6)

B 214 (16.5) 45 (17.1) 33 (15.1) 230 (16.9) 232 (17.0)
AB 54 (4.1) 13 (4.9) 9 (4.1) 55 (4.0) 56 (4.1)

O 644 (49.6) 124 (47.1) 115 (52.8) 674 (49.6) 674 (49.3)
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Prevalence of D-positive in this study was 94.3%, which is similar to previous reports by Mangwana (94.5%)15 and
Mbalibulha et al (96%)12 in India and Africa, respectively. There are variations in prevalence of D in populations
worldwide that range from 83–89% in European and American populations and up to 100% in Far East populations. This
variation in the distribution of population groups has significant clinical impact as regards the potential for hemolytic
disease of newborn and of hemolytic transfusion reaction as a result of alloimmunization from these antigens.

The highest prevalence among the Rh antigens was shown by e antigen (99.8%) followed by c, D, C, (99.3%, 94.3%,
19.2%, respectively) and E (19.66%) being the lowest. These findings are very similar to studies in Nigeria by Mukhter1 and
Erhabo et al8 but different when compared to those studies by Gupta et al,16 Dholakiya et al,17 and Gundrajukuppam et al18

done in India and other Far East populations. This difference is mainly attributed to the difference in ethnic and multi-racial
group composition of these populations around the world.

The Rh phenotype distribution observed in this study among the pregnant women shows the order of commonest
phenotypes to be cDe/cDe, CDe/cDe and then cDe/cDE. Similar findings have been observed in various studies in
Africans.19,20 However, similar results are observed in a few white populations and about 2.9% of the Indian
population.1,21,22 These findings are not similar to those obtained by Sarkar,23 Makroo et al24 Prinja et al25 and Basu et al,4

who observed the order of prevalence to be CDe/CDe, CDe/cDe, CDe/cDe, and cDe/cDE. This is possibly due to the ethnic
differences in the populations in these areas.

It’s evident that the Rh antigen frequency in this population is unique to this population and would be helpful in
serological investigations and transfusion support to pregnant women. Knowledge of varied frequency and phenotypic
expression of major clinically relevant antigens in these blood group systems are helpful in more rational approach for
pregnancy management, monitoring the initiation of alloimmunization by the antigens and its follow-up. This will help in
the decision of who receives RhIG prophylaxis, thus minimizing costs. Methodological studying of these Rh antigens and
blood group data in relation to alloimmunization in this population continues to be worthwhile.
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