https://journals.su.edu.ye/index.php/jchm

% Sana'a University Journal of Medical and Health Sciences
‘ <

Vol. 17 | No. 1| Page 1 -9 2023 | ISSN: 2958-7476

D0i:10.59628/jchm.v17i1.358

Distribution of ABO and Rh (D) Blood Groups and their Genotypes in
Amran Governorate, Yemen

Adam Abdullah Y. Ahmed
Pathology Department, Faculty of Medicine and Health Sciences, Sana’a University, Yemen.

*Corresponding author: aalsormi@gmail.com

ARTICLE INFO KEYWORDS
Article history: Blood ABO group, Rhesus (D) 5. Amran University
Received: April 10, 2023 Allele 6. Yemen

Accepted: May 13, 2023
Published: June, 2023

Frequency
Blood donor

e\

ABSTRACT

Background: The ABO and Rh blood group systems are essential for blood bank inventory and blood
transfusion services. Therefore, this study aimed to determine the distribution of ABO and Rh (D) blood
group and their genotypes in the Amran governorate, Yemen. Methods: A cross-sectional study was carried
out from January 2020 to December 2021, on 1949 volunteer blood donors were obtained from Amran
University and the blood bank of the Maternity and childhood hospital at Amran. The ABO and RhD
grouping was done by using commercially available monoclonal_IgM antibodies (anti-A, anti-B, and anti-
D) by slide methods. The allele and genotype frequency of the donors was determined by the Hardy-
Weinberg equilibrium assumption. Descriptive statistics were analyzed using the SPSS (version 22)
program. The difference between the observed and expected frequency was tested by an online Chi-square
calculator. A P-value of <0.05 was considered statistically significant. Results: Out of 1949 participants;
were 78.8% of hospital donors, 92.2% of males, and 63.5% of rural areas. Blood group O was the most
prevalent (51.2%), followed by A (31.5%), B (13.9%), and AB (3.5%) with statistically significant
differences (P= 0.002). The Rh (D) positive was present in 86.8% of participants and 13.2% were Rh (D)
negative. Moreover, the allele frequencies were in the order of (1° > 1* > I > AB), where (1° i =0.513, 1" =
0.313, 18 = 0.138, and AB= 0.035). While the Rh(D) and d allelic were 0.868 and 0.132, respectively.
Conclusion: The frequency of ABO and Rh (D) blood group and their genotypes were found to be similar
to those reported from most Asian populations. This crucial information may be helpful in planning for
future health challenges, particularly planning with regard to blood transfusion services.

1. Introduction: an active role in the cells’ physiology and

The term blood group refers to the entire
blood group system comprising red blood cell
(RBC) antigens and a series of genes controlling
the specificity of the blood group, which can be
allelic or linked closely on the same
chromosome. Currently, about 43 blood group
systems containing 345 red cell antigens were
recognized [1]. Human ABO blood-type
antigens exhibit alternative phenotypes and
genetically derived glycoconjugate structures
that are located on the red cell surface which play

pathology [2].

Among blood group systems identified, ABO
(with blood types A, B, AB, and O) and Rhesus
(with Rh D-positive or Rh D-negative blood
types) are the most important in transfusion
medicine. ABO blood group antigens are the
most immunogenic of all the blood group
antigens followed by Rh (D antigen) [3].

According to ABO blood group/Rhesus
factor nomenclature, a person can belong to
either of the following eight blood groups: A
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Rh+ (A+), A Rh- (A-), B Rh+ (B+), B Rh- (B-),
AB Rh+ (AB+), AB Rh- (AB-), O Rh+ (O+) and
O Rh- (O-) [4].

The distribution of ABO and Rh blood groups
are varying among different regions and races in
the world. There are some factors such as
geographical, ethnic, racial, and tribal variations
that result in long-lasting differences in the
frequency distribution of the blood groups. Also,
temporal changes in the frequency distribution
may also occur due to socioeconomic
developments that bring new people into the
population as well as the tendency to move out
to other settlements [5].

The ABO and Rh blood group antigens are
investigated Serologically or Molecular Biology
Technique to Detect Blood Group Antigen
Profile and understanding human inheritance
and migration patterns. These blood group
systems have also got vital clinical and practical
significance. They are routinely screened in
transfusion and transplantation, pregnancy,
forensics, paternity testing, and legal medicine

[6].

Knowledge of the distribution of the ABO-Rh
blood group is helpful for the effective
management of blood banks and safe blood
transfusion services. Particularly, identification
of the Rh system is important to avoid a potential
risk of erythroblastosis fetalis [7,8,9].
Associations between blood type and disease
have been studied since the early 1900s when
researchers determined that antibodies and
antigens are inherited. However, due to the lack
of antigens in some blood groups, there have
been some contentious issues with the
association between the ABO blood group and
vulnerability to certain infectious and
noninfectious diseases [2, 10, 11,12].

Up to date, there are only two studies
conducted in Yemen. A study by Al-Nahari [13]
found that the most common blood groups of
ABO groups was group O (52%), B (24%), B
(17%), and AB group (8%) reported among Al-
Muhamasheen groups. Also, the overall picture
of phenotypic frequencies of ABO blood groups
was O>B>A>AB. While in Tribesmen the most
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common blood group was found to be group O
(53%), followed by Group A (35%), group B
(9%), and Group AB (3%). Frequencies of ABO
groups in the Tribesmen group showed O> A >
B >AB. The distribution of allele frequencies
among Al-Muhamasheen was allele, O (r)
(0.700897), B(g) (0.172675,) and A(p)
(0.126429). While in Tribesmen allele O (r) is
observed with the highest frequency (0.728918).

Moreover, another study conducted in five
Yemeni provinces including Al-Jawf, Lahij, Al-
Hudaydah, Abyan, and Amran by Al-Nahari
[14] the O blood group was highly reported at
78.79% in Al Jawf, 64.62% in Lahij, 63.73% in
Al-Hudaydah, 60.4% in Abyan, and 53.58% in
Amran (0.73326) followed by the A blood group
in Amran 34.25% (0.26375) and the lowest was
in Al Jawf (23.05%). The B blood group was
highly distributed at 10.29% (0.0640) in Abyan
and the lowest frequency 5.07% (0.02846) was
in Al-Jawf. The Rh-positive was 96.32%
O>A>B>AB, and O> A>B among Rh-negative
donors. The highest rate of Rh-positive was
95.93% recorded among the Al-Jawf province
population. The Rh(D) and d allelic frequency
was found to be 0.79826.

To date, there is a paucity of literature on the
frequency and distribution of the ABO blood and
Rhesus (D) blood group among the population
living in Amran governorate, Yemen. Therefore,
the present study amide to determine the
distribution of the ABO blood and Rhesus (D)
blood group among the population living in the
Amran governorate

2. Materials and Methods
Study Design, Area, and Period

This study is a cross-section study conducted
at the Medical Laboratory of the Faculty of
Medicine belonging to Amran University,
Amran City, Yemen during the period from
January 2020 to December 2021. This
investigation was applied at Amran governorate
located about 50 km north of Sana'a, the capital
of Yemen. The experimental work was
performed at the hematology laboratory at
Amran University.
Study population and size


https://journals.su.edu.ye/index.php/jchm

Distribution of ABO and Rh (D) Blood Groups and their Genotypes in Amran Governorate, Yemen

The present carried out among Medical
Laboratory students, Amran University and
donors who attended the blood bank belonging
to Maternity and Childhood Hospital, Amran
Governorate. A total of 1949 participants
enrolled in this work; 414 (21.2%) were
collected from the medical lab. students and
1535 (78.8%) were collected from blood bank.
Inclusion and exclusion criteria

The study subjects who were born in Amran
Governorate aged between 18-70 years old,
above 50 kg in weight, signed informed consent,
delivered blood specimens, and met the required
hemoglobin levels (males >13.0 g/dL; females
>12.0 g/dL) were included. In contrast, the
participants who not bore in the Amran
governorate, his/her data incomplete, refused to
deliver blood specimens, and didn’t sign the
informed consent were excluded.

Data collection

A structured questionnaire was used to collect
the required data from participating individuals.
The required data such as gender, age, and
residential area, marital state were gathered for
participating students via face-to-face interview
and recorded in a questionnaire sheet.

Ethical consideration

The ethical statement for this study was
permitted by Amran University Ethics and
Review Committee and also confirmed by the
blood bank Manager. The concept and purpose
of this study were explained to the study
participants and hospital administration.
Moreover, informed consent was obtained from
all subjects.

ABO and Rh blood groupings analysis

Blood samples were collected from a
sterilized finger from each participant by using a
sterile lancet and placed on a clean white in three
places. In addition, a drop of antisera, anti-A,
anti-B, and anti-D (DIAGAST and Diagnostic
Grifols Barcelona, Spain) was added and rocked
gently with each blood sample. Then, the blood
groups were determined on the basis of
agglutination. In case of doubt, the test was
examined under a microscope, or the results
were confirmed by reverse grouping using
known group A and B red cells [15]. Data on the

Adam Abdullah Y. Ahmed

frequency of ABO and Rh-D blood groups were
reported in simple percentages.

3. Statistical analysis

Descriptive statistics were used to calculate
frequencies of the phenotype of the blood ABO
and Rh blood groups and results were reported
as frequencies and percentages.

The genotypic and allelic frequencies of the
ABO and Rh blood groups were calculated from
the observed phenotypes of ABO and Rh under
the assumption of Hardy— Weinberg equilibrium
[16].

Allelic frequency was estimated by using the
Hardy—Weinberg equilibrium of quantitative
genetics (15).

The three alleles of ABO blood groups, i.e.,
I“, 1B, and 19, and their frequencies were
represented by p, g, and r, respectively. The
frequencies were calculated as follows:

r=+v@ =Allelel®° p=1

~B _ +0=Allele*q

=1-vA +0=AlleleI®

Therefore, the genotypic frequencies are
represented as:
(p+q+n)?=p°+2pq+q°+2pr+2qr+r =1
andp+q+r=1

Where, p2 is the genotypic frequency of I*
14, g? is the genotypic frequency of 1B IB, 2pq is
the genotypic frequency of I~ IB, 2pr is the
genotypic frequency of 14 19, 2qr is the
genotypic frequency of IB 1° and r? is the
genotypic frequency of 1° 1° (16).

The frequencies of the Rh blood group allele
D (dominant allele) and d (recessive allele) were
determined as:

g=vVRh— = Allele d

P=1-q=AlleleD

The Rh blood (D) group genotypic frequency
was calculated from the allelic frequency under
the assumption of Hardy-Weinberg equilibrium
as follows:

DD +2Dd +dd =1

Genotype DD = p2

Genotype Dd = 2pq

Genotype dd = g2

Chi-square (y%) test (P < 0.05) was used to
check whether the observed and expected
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frequency distributions of the ABO blood groups
and Rh factor were in the Hardy Weinberg
equilibrium or not.

X (of — Ef)2
= Ef
Where; Of = Observed frequency;
Ef = Expected frequency.

2

Expected phenotypic frequencies for each
blood group were calculated as:

1. A blood group Ef = frequency of (AA +
AO) X number of total sample,

2. B blood group Ef = frequency of (BB +
BO) X number of total sample,

3. AB blood group Ef = frequency of AB X
number of total sample,

4. blood group Ef = frequency of OO X
number of total sample [16].

Distribution of ABO and Rh (D) Blood Groups and their Genotypes in Amran Governorate, Yemen

4. Results

Socio-demographic parameters

A total of 1949 specimens; 414 (21.2%)
medical students and 1535 (78.8%) hospital
donors to determine the prevalence ABO and Rh
blood groups. It was that the male was
predominant in blood donation accounting for
92.2%(1797/1949). Also, the majority of the
participants lived in rural areas (63.5%). The
highest rate of ABO blood group was O group
(51.2%), followed by A blood group (31.5%) B
blood group (13.9%), and AB blood group
(3.5%). Among the total population, 86.8% were
Rh (D) positive, while the rest of 13.2% were Rh
(D) negative as illustrated in Table (1).

Table (1). Socio-demographic data, blood and Rh(D) groups among study subjects

Variables Categories Frequency No. (%) P-value*
. Student 414 (21.2)
Population Hospital 1535 (78.8) 0.001
Male 1797 (92.2)
Gender Female 152 (7.8) 0.002
. Rural 1238 (63.5)
Residence Orban 711 (36.5) 0.000
A 614 (31.5)
B 270 (13.9)
ABO blood group B 68 (3.5) 0.001
0 997 (51.2)
Rh positive 1692 (86.8)
Rh phenotypes Rh negative 257 (13.2) 0.042

* Measured by Chi square test (P<0.05 is
considered significant)
Distribution of Rhesus (D)
among ABO blood groups

The overall frequency of Rhesus (D) positive
groups among studied population A, B, AB, and

groups

O blood groups was 533(86.8%), 209(77.4%),
60(88.2%), and 890(89.3%), respectively. The
most common Rhesus (D) negative blood type in
the studied population is B with a rate of 22.6%,
followed by A (13.2%), AB (11.8%), and O
(10.7%) with statically significant differences

(P=0.000) (Table 2).

Table (2). Distribution of Rhesus (D) groups among ABO blood groups

ABO blood Rhesus (D) Positive Rhesus (D) Total P_value
group No. (%) Negative No. (%) No. (%)
A 533 (86.8) 81(13.2) 614 (31.5) 000
B 209 (77.4) 61 (22.6) 270 (13.9) 000
AB 60 (88.2) 8(11.8) 68 (3.5) 000
@) 890 (89.3) 107 (10.7) 997 (51.2) 000
JCHM Vol. 17 | No. 1] 2023 | 4
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| Total | 1692 (86.8) |

257 (13.2)

| 1949 (100) | |

* Measured by Chi square test (P<0.05 is
considered significant)
Distribution of ABO blood groups among
Residence

The current result showed that there were no
statistically significant differences (P=0.705)
between the distribution of the blood group
(ABO) regarding the residency areas (Table 3).

Table (3). Distribution of ABO blood groups according to residence area

Residence A No.(%) B No.(%) AB No.(%) O No.(%) P-value
Urban 220 (30.9) 103 (14.5) 21(3.0) 367(51.6) 0.705
Rural 394 (31.8) 167 (13.5) 47(3.8) 630(50.9) '

Total 614 (31.5) 270 (13.9) 68 (3.5) 997 (51.2)

* Measured by Chi square test (P<0.05 is
considered non insignificant)

This result revealed that there were no
statistically significant differences (P=0.450)
between the distribution of the blood group
(ABO) concerning the gender (Table 4).

Table (4). Distribution of ABO blood groups concerning gender

Gender A No.(%) B No.(%) AB No.(%) O No.(%) P-value
Male 572(31.8) 248(13.8) 49(2.7) 928(51.6) 0.450
Female 42 (27.6) 22 (14.5) 19(12.5) 69(45.4) '
Total 614 (31.5) 270 (13.9) 68 (3.5) 997 (51.2)

* Measured by Chi square test (P<0.05 is
considered non-significant)

Distribution of ABO blood groups among
Directorates of Amran

The distribution of blood and Rhesus (D)
groups among Amran Directorates. It was found
the highest rate of blood group O was in Alsoad
(85.5%), A in Thebin (63.3%), B in Shehara
(43.9%), and AB in kaflat Ethir (34.1%). In

contrast, the lowest rate of blood group O was in
Eial Soreh (33.2%), A in Almdan (6.3%), B in
Maswarah (3.1%), and AB in Kamer (1.1%).
Moreover, the highest rate of Rhesus (D)
positive was recorded among study subjects
lived in Almdan (100.0%) and Shehara (100.0%)
while the lowest rate was in Hoth (72.1%).
Similarly, the highest rate of Rhesus (D)
negative was reported in Hoth (27.9%) and the
lowest was in Sowair (3.1%) (Table 5).

Table (5). Distribution of blood and Rhesus (D) groups concerning Directorates

ABO

Directorate (@] A B AB Total erllposmve AN MEGEHTE
0.(%) No.(%)
No.(%) No.(%0) No.(%0) No.(%b)
Alsod 53 (85.5) 5(8.1) 2(3.2) 2(3.2) 62 57(91.9) 5(8.1)
Alsoad 70(77.8) 15(16.7 5(5.6) 0(0.0) 90 84(93.3) 6(6.7)
Aloshshah 24 (61.5) 12(30.8) 2(5.1) 1(2.6) 39 33(84.6) 6(15.4)
Almdan 27(84.4) 2(6.3) 3(9.49 0(0.0) 32 32(100.0) 0(0.0
Banisorim 42(48.8 28(32.6) 12(14.0) 4(4.7) 86 72(83.7) 14(16.3)
Thala 9(40.9) 8(36.4) 5(22.7) 0(0.0) 22 20(90.9) 2(9.1)
Eial Yasid 66(54.1) 40(32.8) 12(9.8) 4(3.3) 122 108(88.5) 14(11.5)
Tholimah 11(78.6) 3(21.4) 0(0.0 0(0.0) 14 11(78.6) 3(21.4)
Harf sofian 28(65.1) 10(23.3) 5(11.6) 0(0.0) 43 32(74.4) 11(25.6)
Hoth 31(50.8) 18(29.5) 5(8.2) 7(11.5) 61 44(72.1) 17(27.9)
Karef 31(41.3) 39(52.0) 4(5.3) 1(1.3) 75 63(84.0) 12(16.0)
Kamer 51(54.3) 30(31.9) 12(12.8) 1(1.1) 94 86(91.5) 8(8.5)
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Thebin 11(36.7) 19(63.3) 0(0.0) 0(0.0) 30 27(90.0) 3(10.0)
Redah 29(39.7) 19(26.0) 24(32.9) 1(1.4) 73 66(90.4) 7(9.6)
Shehara 18(43.9) 5(12.2) 18(43.9) 0(0.0) 41 41(100.0) 0(0.0)
Sowair 12(36.4) 11(33.3) 9(27.3) 1(3.0) 33 32(97.0) 1(3.0)
Amrnan 298(41.9) 209(29.4) 184(25.8) 21(2.9) 712 627(88.1) 85(11.9)
Eial Soreh 71(33.2) 71(33.2) 69(32.2) 3(L.4) 214 174(81.3) 40(18.7)
kaflat Ethir 14(34.1) 7(17.1) 6(14.6) 14(34.1) 41 32(78.0) 9(22.0)
Maswarah 32(49.2) 23(35.4) 2(3.1) 8(12.3) 65 51(78.5) 14(21.5)
Total 997(51.2) 614 (31.5) 270 (13.9) 68 (3.5) 1949 1692(86.8) 257(13.2)

Gene frequencies of ABO blood group alleles
among the different ABO blood groups

The Gene frequencies of ABO blood groups
alleles and allelic frequencies of the Rhesus (D)
groups among the studied population according
to the Hardy Weinberg Law. The allele
frequencies were in the order of (1°> I* > IB >
AB), where (1°i=0.513, 1" = 0.313, I =0.138
and AB=0.035) (Table 6). While the Rh(D) and
d allelic frequencies were 0.868 and 0.132,
respectively, depend on the observed phenotype,
allelic and genotypic frequency of the ABO and
Rh blood group was compared by using the
Hardy—Weinberg equilibrium assumption [16].

Calculation:

Calculation of O allele frequency I° (r)
r2 = frequency of the O phenotype
r=0.716

Calculation of O allele frequency 1 (p)
p = frequency of the A phenotype +
frequency of the O phenotype

p?+2pr+ r2=(p + r)?

p =0.909- 0.716= 0.193

e Calculation of B allele frequency I (q)
q=1-(p+1)
q=1-(0.193 + 0.716)
q=1-0.909=0.091

e Calculation of D allele frequency 19 (u)
u2 = frequency of the d phenotype

u=0.363
e Calculation of D allele frequency I° (v)
utv=1
v=1-u
v=1-0.363
v =0.637
e Calculation of genotypic frequency
> AA=p?=0.037
AO =2pr=0.276
> BB=q?=0.008
BO =2qgr=0.130
> 00=r2=0.513
AB =2pq =0.035
> dd=u?=0.132
Dd = 2uv = 0.462
> DD =v?=0.406

Table (6). Gene frequencies of ABO blood groups alleles among

the different ABO blood groups

q Observed Expected frequency
Variables Phenotype frequency (%) Genotype (%) P-value
AA 0.037
A 0.315 AO 0.976 0.313
GEO?JF?;OOd B 0.139 o0 R 0.138 0.520
AB 0.035 AB 0.035 0.035
®) 0.512 o]e] 0.513 0.513
Total 1.000 1.000 1.000
Rh (D) . DD 0.406 0.868 0.570
positive D positive 0.868 Dd 0.462
Rh (D) D negative 0.132 dd 0.132 0.132
negative
Total 1.000 1.000 1.000

JCHM Vol. 17 | No. 12023 |
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* Measured by Chi square test (P<0.05 is
considered non-significant)

5. Discussion

The knowledge of the distribution of blood
groups is very important for blood banks and
transfusion services which play an important
role in the patient's health care [18]. A total of
1949 specimens; were 414 (21.2%) medical
students and 1535 (78.8%) hospital donors.

The present result showed that male was
predominant in blood donation accounting for
92.2% when compared to female (7.8%) with
statistically significant differences (P= 0.002).
This finding is consistent with reports in Uganda
[5], Jharkhand [18], and Ethiopia [19].

The current result found that the highest rate
of blood group was O blood group (51.2%),
followed by A blood group (31.5%), B blood
group (13.9%), and AB blood group (3.5%) with
statistically significant differences (P= 0.002).
This result is in line with the work of Apecu et
al. [5] indicated that the distribution of ABO
blood group was; blood group O (50.3%); blood
group A (24.6%); blood group B (20.7%) and
blood group AB (4.5%). Also, a similar study
performed by Debele et al. [19] showed that O
was the most prevalent blood group 44.65%
followed by A (28.41%), B (21.24%), and AB
(5.71%). Moreover, it was found that the blood
group O was the most prevalent (61%), followed
by A (27%), B (10%), and AB (2%) among
students of Jazeera University in Somalia [20].

On contrary, some studies in India showed
that it was blood group B that was the dominant
one, [21] while studies in Iran and Europe
indicated that blood group A was the
predominant blood group [22].

The majority of Asians have a typical B> 0O >
A > AB pattern. Some European nations on the
other hand show an A > O > B > AB pattern [23].
Blood type ‘O’ is 50% and higher reaching even
100% in some isolated populations [24]. This
difference in the distribution of the ABO blood
group might be due to geographic, regional, and
ethnic differences as well as genetic variations in
the study groups.

Adam Abdullah Y. Ahmed

In this finding, the overall rate of Rh(D)
positive was 86.8% while the Rh(D) negative
was 13.2% recorded among study participants
with statistically significant differences (P=
0.042). This outcome is in line with earlier
studies conducted in different countries [5, 19,
20, 25]. A study by Al-Nahari [13] conducted in
five Yemeni provinces showed that the
phenotypic distribution and allelic frequencies
of the Rh-positive blood group were recorded at
95.93% in Al Jawf 95.35% in Abyan, 94.58% in
Al-Hudaydah, 93.58% in Lahij, and 91.58% in
Amran. Also, about 89-95% of donors all over
the world are detected as Rh-positive [24].

Considering ABO and Rh blood groups
altogether, the distribution of Rhesus (D)
positive was higher among participants having
blood group O (89.3%), followed by blood
group AB (88.2%), blood group A (86.8%), and
blood group B (77.4%). Whereas, most Rhesus
(D) negative was among study individuals
having blood group B (22.6%), followed by
blood group A (13.2%), blood group AB
(11.8%), and blood group O (10.7%) with
statically significant differences (P=0.000). This
outcome is in line with the findings from the
literature [19, 26].

Humans share the same blood groups all over
the world, although there are obviously some
geographical, regional, and ethnic differences.
Ensuring an adequate supply of D-negative
blood is very important for patient safety [20].

In the present study, the gene frequency of
ABO and Rh (D) genes was estimated under the
standard assumption of Hardy—Weinberg
equilibrium. It was found that the allele
frequencies were in the order of (1°> I* > I® >
AB), where (1°i =0.513, 1" =0.313, I¥=0.138,
and AB= 0.035). While the Rh(D) and d allelic
frequencies were 0.868 and 0.132, respectively.
There was no significant difference between
observed and expected values in the distribution
of ABO blood groups. and between the Rh blood
groups. This result is in accord with the results
of Sadiq [27] in Nianwa, Iraq revealed that the
allele frequencies were in the order of (i > I* >
1B), where (i = 0.647, 18 =0.172, 1* = 0.194).

The distribution of allele frequencies among
Al-Muhamasheen in allele O (r) is observed as

JCHM Vol. 17 [ No. 1| 2023 |
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the highest frequency (0.700897) then B(q)
(0.172675) and A(p) (0.126429). While in
Tribesmen allele O (r) is observed with the
highest frequency (0.728918) then A(p)
(0.210121) and B(q) (0.060961) [13]

In other Region in Irag such as Missan
Province it is shown that the gene frequencies
were (i = 0.5951, 18 = 0.2385 and 1" = 0.1663)
[28], and (i = 0.3662, 1" = 0.3836 and IB =
0.1804) in Jordon [14]. However, in other
countries such as Bahrain and Koria, there has a
dAi\fferent ABO spectrum in the order of (i > 1B >
7).

Another study by Agrawal et al. [29] where
found gene frequency for 1a (p), Is (g), and i (r)
was 0.1653, 0.2254, and 0.6093 respectively.
Observed phenotypic frequency of A, B, O, AB
and Rh (D) blood groups was 0.2316, 0.3410,
0.3456, 0.0818, and 0.9413 whereas the
expected phenotypic frequency was 0.2316,
0.3402, 0.3456, 0.0826, and 0.9413,
respectively.

Recently, a study in India by Patidar and
Dhiman [30] found that the calculated allelic
frequency of O =i(r), A = Ia(p), B =18(q), D =
In(v), and d = lg(u) was 0.5879, 0.1719, 0.2402,
0.7577 and 0.2423, respectively. The
predominance of I° allele may be due to the fact
that blood groups A and B (I*1° and 1B1°) carry
O allele in their heterozygous state, in addition
to the homozygous I°I°.

Limitation of study

This study had a number of limitations The
predominance of male donors is observed might
be because female donors are more likely to be
excluded due to medical backgrounds, such as
low hemoglobin levels, low body weight,
pregnancy, or breastfeeding, lack of education,
social taboo, cultural habits, lack of motivation,
and fear of blood donation. Also, the fact that
there is a general belief that men are healthier
than women and thus are more suitable for blood
don Secondly, the method used in This study to
estimation the donors who weak or partial D
inaccurate. This means very less frequency of
the donors which may influence the results of
RH groups.

6. Conclusion and Recommendations.
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In conclusion, the pattern of distribution of
the ABO blood groups in Amran province was
O > A > B > AB. most of the participants were
Rh+, The Male were higher than Female. The
distribution of ABO and Rhesus (D) blood
groups In Amrnan Directorates were, O is highly
distributed in Alsoad , A in Thebin, B in Shehara
and AB is dominant in kaflat Ethir .While the
distribution of Rhesus (D) groups ,(D) Positive
is highly in Almdan and (D) Negative in Hoth
then Harf sofian . The allele frequencies were in
the order of (1° > 1* > IB > AB. While the Rh (D
allelic. was more than d allelic. We
recommended Further studies in larger
population in Amran province and in different
zones of Yemen, by using more sensitive
techniques. for more accurate distribution
pattern of blood groups populations

7. References

[1] Smart E, Armstrong B.Blood group
systems. ISBT Sci Series. 2020; 15: 123-150.

[2] Abegaz SB. Human ABO blood groups an d their
associations with different diseases. Biomed Res
Int. 2021; 23: 6629060.

[3] Eastlund T. The histo-blood group ABO system
and tissue transplant ation. Transfusion. 2003;
38:975-988.

[4] Doku GN, Agbozo WK, Annor RA, Kisseh GD,
Owusu MA. Frequency of ABO/Rhesus (D)
blood groupings and ethnic distribution in the
Greater-Accra region of Ghana, towards effective
blood bank inventory. International Journal of
Immunogenetics. 2019; 46(2):67-73.

[5] Apecu RO, Mulogo EM, Bagenda F, et al. ABO
and Rhesus (D) blood group distribution
among blood donors in rural south western
Uganda: A retrospective study. BMC Res
Notes. 2016; 9, 513.

[6] Jolly JG. Medicolegal significance of human
blood groups. J Indian Med Assoc. 2000; 98:340—
1

[7] Golassa L, Tsegaye A, Erko B et al. High rhesus
(Rh(D)) negative frequency and ethnic-group
based ABO blood group distribution in
Ethiopia. BMC Res Notes. 2017; 10. 330.

[8] Banafa MA, Al-Awar MS, Edrees WH, Alyafrosi
H. Haemosiderosis, liver and renal diseases
among Thalassemia patients in Sana'a city —
Yemen. Al-Razi Univ J Med Sci. 2022; 6(2):1-10.

[9] Gafer A, Alrabeei NA, Al-Awar MS, et al. Socio-
demographic profile of patients admitted in
Thalassemia center, Sana’a, Yemen. Al-Razi
Univ J Med Sci. 2023; 7(1):8-14.


https://journals.su.edu.ye/index.php/jchm

Distribution of ABO and Rh (D) Blood Groups and their Genotypes in Amran Governorate, Yemen

[10]Jing W, Zhao S, Liu J, Liu M. ABO blood groups
and hepatitis B virus infection: A systematic
review and meta-analysis. BMJ Open. 2020;
10(2).

[11] Edrees WH. Seroprevalence and risk factors for
Helicobacter pylori infection among school
students in Sanaa City, Yemen. Universal J
Pharm Res. 2022; 7(2):67-73.

[12] Edrees WH, Banafa AM, Al-Awar MS, Al-
Shehari WA. Hepatitis A Virus and Helicobacter
pylori among schoolchildren at Sana’a-Yemen:
Seroprevalence and risk factors. Al-Razi Univ J
Med Sci. 2023; 7(1):34-45.

[13]Al-Nahari AM. Genetic variation of ABO and
Rh(D) blood groups polymorphism among
Marginalized people and Tribesmen in Sana‘a
capital of Yemen. Hebron University Research
Journal-A (Natural Sciences). 2017; 7(1): 1-14.

[14] Al-Nahari AM. Gene frequencies of ABO and
Rh(D) Blood group aleles in five Yemeni
provinces. Al-Kufa University Journal for
Biology. 2017; 9(2): 201-207.

[15] Dacie JV, Lewis SM. Practical haematology. In:
Lewis SM, Bain BJ, Bates I, editors. 12" ed.
London:  Churchill  Livingstone, Harcourt
Publishers Limited. 2017; Pp; 444-451.

[16]Hanania S, Hassawi D, Irshaid N. Allele
frequency and molecular genotypes of ABO
blood group system in a Jordanian population.
Journal of Medical Science. 2007; 7:51-58.

[17] Mayo OA. Century of Hardy-Weinberg
Equilibrium. Twin Res. Hum. Genet.,, 2008;
11(3):249-256.

[18] Singh A, Srivastava RK, Deogharia KS, Singh
KK. Distribution of ABO and Rh types in
voluntary Blood donors in Jharkhand area as a
study conducted by RIMS, Ranchi. J Family Med
Prim Care. 2016; 5(3):631-636.

[19] Debele GJ, Fita FU, Tibebu M. Prevalence of
ABO and Rh blood group among volunteer blood
donors at the blood and tissue bank service in
Addis Ababa, Ethiopia. J Blood Med. 2023; 18;
14:19-24.

[20] Mohamud MH, Aweis AD, Adam AS, et al.
Distribution and frequency of ABO and Rhesus
(D) Blood groups in Somalia: A retrospective
study on students of Jazeera University,
Mogadishu-Somalia. BioMed Research
International. 2022, Article ID 7981325, 1-
5:2022.

[21] Chandra T, Gupta A. Frequency of ABO and
rhesus blood groups in blood donors. Asian J
Transfus Sci. 2012; 6(1):52.

[22] Babaei K, Esmaeilzadeh A, Asadi S, Sohrabi
R. Prevalence of red blood cell alloantibodies in
blood donors of Zanjan Province; the preliminary
report of the North West of Iran. Biosci
Biotechnol Res Asia. 2016; 13(4):2207-2210.

Adam Abdullah Y. Ahmed

[23]Khalid M, Aslam N, Aslam M, Ahmad R.
Distribution of ABO and Rh (D) blood groups
among blood donors in district Mardan, Pakistan.
Journal of Saidu Medical College 2013; 3(2):318-
322.

[24] Lemu G, Arega T, Berhanu E, Hassen M. High
rhesus (Rh(D)) negative frequency and
ethnic-group based ABO blood group distribution
in Ethiopia. BMC Research Notes. 2017;
10(1):330.

[25] Doku GN, Agbozo WK, Annor RA, Mawudzro
PE, Agbeli EE. Frequencies and ethnic
distribution of ABO and RhD blood groups in the
Volta region of Ghana, towards effective blood
bank services. Afr Health Sci. 2022; 22(1):641-
647.

[26] Legese B, Shiferaw M, Tamir W, Tiruneh T.
Distribution of ABO and Rhesus Blood group
phenotypes among blood donors at Bahir Dar
blood bank, Amhara, Northwest Ethiopia: A
retrospective cross-sectional study. J Blood Med.
2021; 16(12):849-854.

[27] Sadig MA. Comparative study of some genetical
triates of Ninawa population with Iragq population.
J Edu and Sci, 1989; 9 :100-112.

[28] Mouhaus HA, Abbas SH, Musa AS, Mahawi
HK. A study of ABO blood group and Rhesus
factor distribution among sample of Missan
province population. J Basrah Res. 2010; 36
A(5):15 -48.

[29] Agrawal A, Tiwari AK, Mehta N, et al. ABO and
Rh (D) group distribution and gene frequency; the
first multicentric study in India. Asian J Transfus
Sci. 2014; 8:121-125.

[30] Patidar GK, Dhiman Y (2020). Distribution of
ABO and Rh (D) blood groups in India: A
systematic review. ISBT Science Series. 2020; 1-
12.

JCHM Vol. 17 [ No. 1| 2023 |


https://journals.su.edu.ye/index.php/jchm

