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ABSTRACT
The aim is this study is to determine the prevalence of Rh ¢ and Du phenotype among

pregnant women attending antenatal clinic (ANC) in Bowen University Teaching Hospital
Ogbomoso. The prevalence and distribution of Rh C and Du phenotype was determined
using 50 blood samples of 50 different pregnant women consecutively recruited pregnant
women aged 18-40 years. Samples were tested for Rh C and Du phenotype using the
conventional tube agglutination method using Rapid Laboratories (UK) anti C and Du
anfisera. Out of 50 samples studied, the prevalence of Rh C was 28% (positivity) while Rh
Du was 92% (positivity). The prevalence of Rhesus Du antigens was higher in Ogbomoso
since 46 out of 50 samples (22%) tested positive for Rhesus Du antigens. In._addition, a 28%
prevalence (positivity) obtained does not postulate that Rhesus C antigen distribution in
pregnant women in Ogbomoso is low. We recommend that all pregnant women in the
area be screened for the presence of clinically significant red cell antigens including Rh C
and Du blood group antigens on their first antenatal visit.
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INTRODUCTION

Rhesus (Rh) antigen was discovered in 1940
by Karl Landsteiner and Wiener. In later
years, because of its immunogenicity
along with ABO anfigens, the Rh blood
group system is second most clinically
significant blood group system after the
ABO blood group system. Rhesus antigen
or Rh factor is a certain type of protein
found on the surface of red blood cell. The
protein is genefically inherited. The Rh
blood group system consists of 49 defined
blood group antigens, among which the
five antigens D, C, ¢, E, and e are the most
important [1-10].

Rh phenotypes are readily identified
through the presence or absence of the Rh
surface antigens. Blood group antigens
play a vital role in fransfusion medicine,
genetics understanding, inheritance
pattern, and disease susceptibility [11]. The
benefit of knowledge of the blood group
pattern in transfusion services is the
reducing of maternal mortality rate and
useful in clinical practice, because in
certain conditions an anfigen may react
with its corresponding antibody and cause
serious clinical  effects like hemolytic
disease of the newborn and hemolytic
transfusion  reaction. Therefore, it s
fundamental to have information on the
distribution of these blood groups in any
population group. The Rh anfigens are
highly immunogenic, and most of the
rhesus antibodies should be considered
potentially capable of causing hemolytic
transfusion  reactions and  hemolytic
disease of the fetus and newborn [12-13].
Anti-D causes the most severe form of HDN
and it used to be a major cause of fetal
death. However, all cases cannot be
prevented, and RhD alloimmunization
remains a major cause of disease [14].
Anti-c Rh alloantibodies are also capable
of causing severe HDN [15] which is
considered the most important Rh antigen
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after the D antigen. Rhesus allo-antibodies
that areassociated with mild HDN include
anti-C anti-E and anti-e [16-17].Anti-D, anti-
C, anti-E, and anfi-e have all been
involved in delayed hemolytic transfusion
reactions. The prevention of Rhesus D
Factor (RhD) alloimmunization in higher
income countries remains one of the most
important medical accomplishments of the
last  century [18-20]. The prevention
program involves the administration of Rh
immune globulin (RhIG), both antenatally
and post-natally, and remains the gold
standard in effective prevention [21-24].
Prior to the development of a prophylaxis,
families suffered the loss of the fetus as a
consequence of Hemolytic Disease of the
Fetus/Newborn (HDF/N). The discovery of
the antibody formation in Rh D negative
women toward RhD positive fetuses was a
breakthrough in the identification of DF/N
[17, 25]. Once the mechanism facilitating
HDF/N onset was determined, the
development of =~ a prophylaxis, Rh
immunoglobulin, followed soon after [17].

The aim of the study was to ascertain the
prevalence of Rhesus C and Du
phenotypes among pregnant women
attending antenatal clinic in  Bowen
University Teaching Hospital Ogbomoso,

Nigeria.

MATERIALS AND METHODS

Study area

The research work was carried out in
Bowen University Teaching Hospital,

Ogbomoso, Oyo State.

Selection of Subjects

Subjects for this study comprised of
consenting pregnant women (between 18
and 40 years) attending antenatal clinic at
Bowen  University Teaching  Hospital
Ogbomoso, (BUTH), Ogbomoso.

Inclusion criteria

Pregnant women on neonatal visit, with
age range of 18-40 years and those with
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blood transfusion history were selected for
the research.
Exclusion criteria
Pregnant women with the age group less
than 18 years and more than 40 years were
excluded from the research work.Also,
pregnant women who did not give the
consent were excluded from the study.
Ethical consideration
Approval for this study was obtained from
the Ethical Review Committee of BUTH. The
sample collection was explained to the
patient using the information sheet
provided in written informed consent. Each
patient was required to give a written
informed consent before being eligible to
participate in the study.
Sample Size Determination
The sample size will be obtained using the
formular of Naing et al.(2008) and stated
thus:
Rhesus Du Anfigen :

N=72XP (1-P)/ d?
N = Minimum sample size
P = Prevalence of Du (3.4%) in pregnant
women in Nigeria (Gwaram and Abdullahi,
2013).
d = Desired level of significance = 0.05 (5%)
L = Confidence inferval- =196 (95%
confidence interval)
N = (1.96)2X 0.034(1 - 0.034)/ (0.05)2
N = 3.8416 X 0.032844/ 0.0025
N = 45 approximately 50 (1 significant
figure)
Rhesus C Antigen:
N=Z72XP (1-P)/d2
N = Minimum sample size
P = Prevalence of Rhesus C (28%) in
pregnant women in Nigeria (Gwaram and
Abdullahi, 2013).
d = Desired level of significance = 0.05 (5%)
Z = Confidence interval = 1.96 (95%
confidence interval)
N = (1.96)2X 0.28(1 - 0.28)/ (0.05)2
N = 3.8416 X 0.032844/ 0.0025
N = 309 approximately 300 (1 significant
figure)
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Data Collection

Data from collected blood samples was
collated and analyzed statistically.
Specimen Collection

After aseptic washing with 70% ethyl
alcohol, blood samples were collected
into an EDTA bottle. Five milliliters of whole
blood were collected using a syringe and
needle into EDTA anti coagulated tube.
EDTA anti-coagulated blood was kept at
+4°C36

Laboratory Investigation

Rhesus C Determination

The collected blood sample is used for the
determination of Rhesus phenotype using
Rapid Laboratories anti-C reagents. A drop
of blood from each volunteer was placed
on a glass slide in three places. A drop of
each of the anti-C antisera was added
and mixed with each blood sample, with
the aid of glass rods.

Rhesus Du Determination

A washed 3% suspension-of patient cells
was prepared, later the Du antigen and
anti-C (Rh Control) tubes were set up, if not
already done. The Du and anti-C
immediate spin results were recorded.
When the Rh test was negative, the initial
step was continued. Incubated both tubes
at 37°C for 15 to 30 minutes. Following
centrifugation, agglutination was read for
as usual. When the Rh fest is negative, it
was continued by washing both tubes 3-4
times with saline. Immediately after the last
wash, one-drop Coombs serum was
added to each tube and centrifugation
follows in the serofuge the fime
appropriate  for the Coombs spin
calibration.  Immediately  resuspended
gently and examined for agglutination
using the lighted agglutination viewer.
Results were recorded in the appropriate
column on the worksheet Confirm all
negative results by adding one drop
Coombs control cells to all tubes showing
no agglutination and centrifuge 15-30
seconds at high speed in the serofuge.
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and
were

Suspension
agglutination

examination

for

later done.

Agglutination should be present in this step

or the test is invalid [26].
RESULTS

A total of 50 blood samples were collected
from pregnant women aged 18 to 40 years
Table 1: Age Distribution of the subjects
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with mean age 27.19 + 4.70. They were
attending Antenatal clinic in  BUTH
Ogbomoso. The design is such that an age
interval of é years distributed the subjects
into 5 groups as shown below

Age Group (Years) Frequency in distribution Distribution (%)
15-20 4 8

21-25 4 8

26-30 24 48

31-35 14 28

36-40 4 8

Age group (6 years interval) was designed as shown in the table above. Each age group is sought into its
frequency and the percentage distribution for respective frequency is calculated. Age group (26-30 years) has
the highest percentage distribution (48%).

FIGURE 4.1: AGE DISTRIBUTION OF SUBJECTS

Number of prev

% Distrib.

Figure 1: The Figure above shows the graphical presentation of the Age group distribution among the subjects.
In age group (26-30 years), there were 24 subjects (equaling 48% of the 50 samples). Meanwhile in the age
groups (15-20 years, 21-25 years and 36-40 years), there were 4 subjects each (each equaling 8% of the 50

samples).

The mean of the Rhesus
was
than the negative

(positive  prevalence)
higher (9.20+ 3.81)

Du antigen
significantly

prevalence of Rhesus antigen (0.80% 0.37)

(p<0.05). There was no statistical
significance in the mean levels of the two
Rhesus antigen status. In rhesus (C) antigen
(positive prevalence), p=0.0831 (p>0.05), in
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rhesus (C) antigen (negative prevalence),

p=0.4327 (p>0.05).
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Table 2 shows the Erevalence of Rh Du antigens in the sub'!ects

Rhesus (Du) Antigen status Mean + SEM N P
Rhesus (Du) antigen 9.20+£ 3.81 5 0.0831
(positive prevalence)

0.80+ 0.37 5 0.4327

Rhesus (Du) antigen
(negative prevalence

Values are expressed as mean = SEM. P-value is significant at 0.05, N=5

Key:

SEM= Standard error of mean, p-value =0.05 (CI = confidence interval=95% or 0.95), N= number of groups=5,

Test= 2 way ANOVA.

Table 3: Percentage prevalence of Rhesus Du among subjects

Rh (Du) Antigen Status Number of prevalence % Prevalence
Positive 46 92

Negative 4 8

Total 50 100

The percentage prevalence of Rh Du (Positive and Negative antigen status) were presented in the table. A total
number of 46 samples of blood (92%) were counted for tubes (each containing a specific blood sample)
showing agglutination with anti-Du reagent. These are taken as positive samples for Rhesus Du antigens.
Percentage prevalence of 8% was recorded in the remaining 4 samples not showing agglutination with anti-Du
reagents.

Table 4: shows the prevalence of Rh C antigens in the subjects.

The mean of the Rhesus Du antigen (positive prevalence) was significantly higher (2.80£0.97) than the negative
prevalence of Rhesus antigen (7.20+3.06) (p<0.05) though there was no statistical significance in the mean
levels of the two Rhesus antigen status. In rhesus (C) antigen (positive prevalence), p=0.1084 (p>0.05), in
rhesus (C) antigen (negative prevalence),p=0.1258 (p>0.05).

Rhesus (C) Antigen status Mean + SEM
Rhesus (C) antigen 2.80+0.97 5 0.1084
(positive prevalence)

7.20+3.06 5 0.1258

Rhesus (C) antigen
(negative prevalence
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Values are expressed as mean = SEM. P-value is significant at 0.05, N=5

Key:

SEM= Standard error of mean, p-value =0.05 (CI = confidence interval=95% or 0.95), N= number of groups=5,

Test= 2 way ANOVA.

Table 5: Percentage prevalence of Rhesus C antigen among subjects

Rh (C) Antigen Status Number of prevalence % Prevalence
Positive 14 28

Negative 36 72

Total 50 100

The percentage prevalence of Rh C
(Positive and Negative antfigen status)
were presented in the table. A total
number of 14 samples of blood (28%) were
counted for tubes (containing a specific
blood sample) that agglutinated with anti-
Du reagent. These are taken as positive
samples for Rhesus C antigens. Percentage
prevalence of 72% was recorded in the
remaining 4 samples not showing
agglutination with anti-Du reagents.
Discussion

Aside the ABO blood group system, the
Rhesus blood group system is the second
most clinically significant as reported by
Avent [1]. The Rh system is postulated to be
involved in hemolytic disease of the fetus
and new-born, hemolytic  fransfusion
reaction and in autoimmune hemolytic
anemia and in forensic work. The
determination of Rhesus C and Du status is
of critical importance in the field of
transfusion to prevent hemolytic fransfusion
reaction and obstetric medicine to
prevent HDFN [27]). Currently,in
Ogbomoso, pregnant women are only
routinely tested for their ABO and Rh (D).
Rhesus (C) and Du phenotype testing are
not regularly done. Also the Rhesus

phenotyping of blood donated for
transfusion purposes in Ogbomoso are not
routinely phenotyped for antigen C and
other clinically significant red cell antfigens.
The Rhesus C phenotypes of pregnant
women in the area are not well known.
Pregnant women who are Rhesus C
negative and are married to Rhesus C
positive men run the risk of carrying a
Rhesus C positive baby which can
potentially put their mothers at risk of
production of C antibody following any
sensitizing events during pregnancy or
delivery. This antibody-C can put future C
positive pregnancies at risk of Hemolytic
Disease of the Fetus and Newborn
(HDFN).Similarly anemic pregnant women
who are antigen C negative run the risk of
being fransfused with ABO compatible C
positive donor units. This can potentially put
them at risk of developing antibody C
which can cause HDFN in subsequent C
positive pregnant as well as Hemolytic
Transfusion Reactions (HTR) in subsequent
C positive red cell transfusion.

Table 4.2 shows the prevalence of Rhesus
Du antigen status.In the table, the mean of
the Rhesus Du  antigen (positive
prevalence) was significantly higher (9.20+
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3.81) than the negative prevalence of
Rhesus Du antigens (0.80+ 0.37) at 95%
confidence interval. There was no
staftistical significance in the mean levels of
the two Rhesus antigen status, in rhesus
(Du) antigen (positive  prevalence),
pP=0.0831 (p>0.05), in rhesus (Du) antigen
(negative prevalence), p=0.4327 (p>0.05).
Table 43 shows the  percentage
prevalence of Rhesus Du antigens among
the subjects. In the table, 46 out of the 50
samples investigated for Rh Du festing
came out positive. This result implies that
92% of the tested samples are positive for
Rh Du. The percentage prevalence of
negative rhesus Du antigen is 4%. Table 4.4
shows the prevalence of Rhesus C antigen
status. In the table, the mean of the Rhesus
C anfigen (positive prevalence) was
significantly higher_ (2.80+ 0.97) than the
negative prevalence of Rhesus C antigens
(7.20+ 3.06) at 95% confidence interval.
Also, there was no statistical significance in
the mean levels of the two Rhesus C
antigen - status, in  rhesus (C) anfigen
(positive prevalence), p=0.1084 (p>0.05), in
rhesus (C) antigen (negative prevalence),
p=0.1258 (p>0.05).

In table 5, 14 samples out of the 50 samples
were positive for Rhesus C antigens. This
value corresponds to 28%. The 72% was
therefore the distribution for negative
rhesus C antigens. Our study is also
consistent  with a previous report by
Nwauche and Ejele [28] who studied 65
subject made up of 35 pregnant women
and 30 blood donors in the Niger Delta of
Nigeria and obtained Rh (C) prevalence of
21.35%. Our observed prevalence s
however lower than the prevalence
observed in a previous report to determine
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the presence of clinically significant blood
group anfigens in the Lao population
which indicated a Rh (C) anfigen
prevalence of 60.43% [29]. Anti-C is a rare
antibody and commonly produced in
combination with anti-D by (cde/cde
pregnant women). It can also be
produced in combination with anti-e by
R2R2 (cDE/ cDE) individuals. Anti-C seldom
causes HDFN and when it does, the
disease is usually mild. Anti-C seldom
causes HDFN and when it does, the
disease is usually mild. Anti-C seldom
causes HDFN and when it does, the
disease is usually mild. The finding from this
study reinforces the advocacy to provide
pregnant women and men with child-
bearing potential and red cell transfusion
of their ABO, Rhesus and Kell phenotypes.
This has the potential to reduce the risk of
alloimmunization  to Rhesus and Kell
anfigens in donor units that are lacking in
the recipient. A previous report [30]
suggest matching the red cell phenotype
other than ABO and D (C, E, ¢ and K)
among the transfusion-  dependent
patients in  an aftempt to prevent
alloimmunization.  Similarly ~ Singer and
colleagues (Singer et al, 2000) have
reported that patients who received blood
matched for Rhesus (C, D, E, c and €) and
Kell system from their first transfusion, have
relatively lower rate of alloimmunizaton
among them. Previous report recommends
that all multiply-tfransfused patients should
be phenotyped for the Rh system and that
Rh phenotype specific blood is provided in
order to limit alloimmunization [31].
Alloantibody C is prevalent among
pregnant Nigerian women. In a previous
report, Jeremiah and colleagues identified
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anfibodies in the serum of 17 (3.4%) of their
cohort of 500 pregnant women. The
specificity of the antibodies was as follows:
anti-C 6 (1.2%), anti-E 3 (0.6%), and anti-K 5
(1.0%) [32].

The prevalence obtained in this present
study is consistent with a 28%, 21.35% and
60% prevalence obtained respectively in
Kano North West- ern Nigeria, Port Harcourt
in the Niger Delta of Nigeria and among
Lao population. Determination of the
distribution of red cell anfigen in a
population is vital for several reasons; it
facilitates the optimum stocking of blood
banks with red cells that are negative for
clinically significant red cell antigens, it
enable the determination of the risk of
HDFN and HTR occurring, it allow policy
makers to plan for the obstetric and
neonatal needs of their population and it
allows obstetricians and neonatologist to
effectively manage the risk of HDFN. This
study re-emphasizes the importance of
determining the frequency of red cell
blood group phenotypes among
individuals of different ethnic backgrounds.
Over the last 20-30 years, there has been a
change in the demography of most
countries due to increased mobility and
immigration. The knowledge of the
differences in antigen frequency among
different populations is also vital in meeting
the long-term transfusion need of some
transfusion-dependent patients.

Rhesus Du antigen is the most clinical
significant red cell antigen in the Rhesus
blood group system. Although Rh C, Rh Du
and Rh E are closely linked, they are
inherited independently of each other. The
prevalence of Rh Du negative in the
obstetric population of this study was 8%.
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This is not significantly further from the
prevalence range of 4.6% and 5.7% found
in the general women population at the
Baptist Medical Centre (now Bowen
University Teaching Hospital) and the state
general hospital, respectively, both in
Ogbomoso, by Bakare et al. in the year
2000 [33]. Although a prevalence of 3.3%
was found by Bakare and his colleague in
the general population in Ogbomoso. The
8% RhDu negative prevalence in the
present study is comparable to the 5% from
loadan, [34] also located in the
southwestern Nigeria as is Ogbomoso, but
a higher figure than the 4.5% from Enugu,
southeastern Nigeria. [33].

Conclusion

This present study indicated a Ilow
prevalence in the distribution of Rhesus C
(28% positivity) and a high prevalence in
the distribution of Rhesus Du (92% positivity)
phenotypes among pregnant women in
Ogbomoso, Nigeria.
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