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Abstract

The western region of Saudi Arabia is known as a multinational region
with different ethnic groups of people. This study aims to evaluate the
ABO and rhesus blood groups among study subjects in the Western
area of Saudi Arabia and their comparison with other regions of the
Kingdom. It is a retrospective study. 35,388 participants were included.
ABO blood grouping was done using tube method. Agglutination in
any tube or hemolysis was considered as positive. Blood grouping
was done by a preliminary finger prick, and was repeated again and a
serum sample was obtained at the time of donation. Statistical Package
for Social Sciences software was used for the data analysis. Results
showed that the most common blood group is O, (50.1%) followed by
A (29.7%), B (16%) and less frequent is AB (4.1%). Rhesus positive were
91.3%, while rhesus negative were 8.63%. These results demonstrate
that the most common blood group in the Western province is O.
Blood group A was noticed to be less frequent. Understanding the
frequencies of the blood groups and their phenotypes is crucial for
blood banking and for setting transfusion service protocols.
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Introduction

Karl Landsteiner, an Austrian scientist had
discovered the concept of ABO blood grouping

Many research reports have defined occurrence of
ABO and rhesus (Rh) phenotypes in diverse inhabitants
of the world. Even though ABO blood groups are
determined at conception and continue during the
course of life, deviating phenotypic consequences

system in 1900 which was the major invention in the
blood transfusion medicine history. He originated
three diverse blood varieties and he labelled them as A,
B, and O blood groups. In 1902, Alfred Von Decastello

and Adrian Sturli revealed the 4 variety AB!"?. Basis
of blood groups is grounded on genetical ingredients
which are inborn over the outer layer of erythrocytes®.
Therefore, these groups have been categorized into
four varieties: A, B, AB and O in the ABO system™,

have been found through different ethnic residents in
diverse environmental limitations®®.,

The worth of blood grouping system not only exist
in laboratory medicine, their worth in people genome,
residents journey designs, forensic medicine and
doubtful parenthood cases is also well recognized”#.,
Clinical implication of blood group systems rest on
capability of agglutinins, which lead to the occurrence
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of hemolytic transfusion reactions and hemolytic
disease of the fetus and newborn.

Occurrence of ABO blood groups differs
geographically all over the world. Variety as well as
inventory of blood and blood yields existing in the
hospital transfusion medicine sectioninany community
have to preferably carefully associate through the
delivery of the clinically noteworthy erythrocyte
antigens in the common populace®. The awareness
of dissemination of ABO blood grouping is vital for
effective organization of blood bank portfolios at the
provincial and countrywide stages!'?. Precise research
studies have been passed out on the frequency of ABO
and Rh blood groups all over the kingdom.

Therefore, the theme of our research was to govern
the incidence of ABO and Rh systems in Saudi blood
donors in King Abdulaziz Medical City of the National
Guard, Jeddah, Western Region of Saudi Arabia.

Materials and Methods

This is a retrospective study to review and analyse
blood donor’s data from the last two years.

Any healthy subject eligible for blood giving for
donation purposes and not for therapeutic purposes.
35,388 participants were included in our research from
February 2014 to February 2016. Altogether ABO and
Rh were serologically tested in the transfusion medicine
section of King Abdulaziz Medical City of the National
Guard, Jeddah. ABO blood grouping were conceded
out via tube technique by means of market based
primed antisera. Agglutination in any tube or hemolysis
establishes affirmative outcomes. ABO blood grouping
was conceded out via primary digit puncture, and were
repeated over and a serum taster was acquired on the
spell of contribution. IBM SPSS Statistics for Windows,
Version 20 (IBM Corp., Armonk, NY USA) was used for
data scrutiny. We did not consider any ethical approval
because the study was retrospective and was based on
patient’s past laboratory test result record.

Results

In this study, an aggregate of 35,388 blood donors
were screened for ABO and Rh grouping. Results
showed in Table 1 that the major blood group is O,
(50.1%). The least frequent blood group is AB (4.1%).
Overall occurrence of ABO blood groups during this
study were the following: 50.1% Group O; 29.7% group

A; 16% group B and 4.1% group AB (Table 1). Incidence
of Rh+ and Rh- existed as: Rh+ remained 91.3%, while
Rh- remained 8.63% (Table 2).

These results demonstrate that supreme common
blood group in the Western province is O. A was noticed
to be less frequent relative to that observed in Western
populations. Understanding the frequencies and

Table 1. Frequency occurrence of ABO blood groups among
blood donors.

Blood Groups Percentage (%)
0 50.10%
A 29.70%
B 16.01%
AB 4.12%

Frequency (%)
= N w S [ o
o o o o o o

o

II.&
t 2 3 4

Blood Groups

Table 2. Frequency occurrence of rhesus factor among blood
donors.

Rh Factor Percentage
Rh Positive 91.31%
Rh Negative 8.63%

Rh = Rhesus

B Rh Positive B Rh Negative
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distribution of the blood groups and their phenotypes
is crucial for blood banking and for setting transfusion
service protocols. This is also imperative for scientific
and population studies (e.g., disease association).

Discussion

Our research study revealed that the predominant
blood group is O (50.1%) and the least frequent blood
group is AB (4.1%). Some studies already described
the incidence and dissemination of ABO as well as Rh
systems in different parts of country. Mondal et al.!'"
showed that incidence of O was recorded uppermost
(36%), tracked by B (33%), A (22.5%) and lowermost
incidence remained observed with AB (6.49%). Their
outcomes stay very nearly to this research as well
as to results reported by Hamed et all'?. All these
studies including the present study display common
occurrence of variety O and prove that this one isn't
exclusive to any one area of the Kingdom. Keramati et
al."¥ described ABO incidence over northern as well as
eastern Iran in the direction of O>A>B>AB whereas this
one also remained same (direction) in Nojavan et al's.
study"; both of these workings remained in similarity
through the outcomes of our reasearch.

Our research study outcomes are also in
accordance by means of the researches completed
elsewhere in African countries®™'. Same dissemination
of ABO system has been grasped in researches piloted
amongst Western Europeans, Bangaali populace, the
African-American and Caucasian populace of United
States®l,

Research reported in United States, Mauritania,
Kenya, Thailand, Saudi Arabia, Gaza, Nigeria, and
Jordan, blood group “O” was the predominant and AB
the less prevalent blood group!'”. Their findings are
similar to that of our research study results.

The results of this study describe occurrence of
blood groups from the Kingdom’s Western region
where a multi nationality with different ethnic groups of
people of which some originally belong to the Arabian
Peninsula while others originally belong to different
parts of the world, especially Asia. Our outcomes might
support in framing a nationwide total for upcoming
orientation or database setting for the ABO and Rh
frequency.

Conclusion

These results demonstrate O as the most common
variety all over the Western province. A was noticed to
be less frequent relative to that observed in Western
populations. Understanding the frequencies and
distribution of the blood groups and their phenotypes
is crucial for blood banking and for setting transfusion
service protocols. This is likewise significant for
hospital based and population based researches (e.g.,
pathological relationship).

Conflicts of Interest

The authors declare that there are no conflicts of
interest regarding the publication of this paper.

Disclosure

The authors of this publication had received research
support from the Deanship of Scientific Research of the
Imam Abdulrahman Bin Faisal University, Dammam.
The terms of this arrangement have been reviewed
and approved by the University in accordance with its
policy on objectivity in research.

Ethical Approval

Not required.

References

[11 Eweidah MH, Rahiman S, Ali MH, Al-Shamary AM.
Distribution of ABO and rhesus (RHD) blood groups in Al-
Jouf province of the Saudi Arabia. Anthropologist 2011;
13(2): 99-102.

[2]1 BehraR, Joshi YR. Distribution of ABO blood group and RH
(D) factor in Western Rajasthan. Natl J Med Res 2013; 3(1):
73-75.

[3] Kondam A, Chandrashekar M. A study of “incidence of
hypertension in ABO and rhesus blood group system”. Int J
Biol Med Res 2012; 3(1): 1426-1429.

[4] Nishi K, Gupta NK, Sharma SC. Study on the incidence of
hypertension and migraine in ABO blood groups. ISCA
J Biological Sci 2012; 1(2): 12-16.

[5] Akinnuga AM, Bamidele O, Amosu AM, Ugwah GU.
Distribution of ABO and Rh Blood Groups among Major
Ethnic Groups of Medical Students of Madonna University
Teaching Hospital, Elele, Nigeria. Asian J Med Sci 2011; 3(3):
106-100.

Journal of King Abdulaziz University - Medical Sciences e Volume 25 No. 1,2018 |  wwwjkaumedsciorg.sa 11



[1e]

N7

12

Frequency of ABO-Rhesus Blood Groups in the Western Region of Saudi Arabia

FM. Alzahrani et al.

Chandra T and Gupta A. Association and distribution of
hypertension, obesity and ABO blood groups in blood
donors. Iran J Ped Hematol Oncol 2012; 2(4): 140-145.

Pennap GR, Envoh E, Igbawua I. Frequency distribution
of hemoglobin variants, ABO and rhesus blood groups
among students of African descent. Br Microbiol Res J
2011; 1(2): 33-40.

Mondal B, Maiti S, Biswas BK, Ghosh D, Paul S. Prevalence of
hemoglobinopathy, ABO and rhesus blood groups in rural
areas of West Bengal, India. J Res Med Sci 2012; 17(8): 772-
776.

Bhat YR, Kumar CG. Morbidity of ABO haemolytic disease in
the newborn. Paediatr Int Child Health 2012; 32(2): 93-96.

Hoffbrand AV, Moss PA. Essential Haematology. 6th edn.
Hoffbrand AV, Moss PA, Pettit JE, eds. Chichester, UK: Wiley-
Blackwell, 2011.

Mondal B, Maiti S, Biswas BK, Ghosh D, Paul S. Prevalence of
hemoglobinopathy, ABO and rhesus blood groups in rural
areas of West Bengal, India. J Res Med Sci 2012; 17(8): 772-
776.

Hamed CT, Bollahi MA, Abdelhamid I, Med Mahmoud
MA, Ba B, Ghaber S, Habti N, Houmeida A. Frequencies
and ethnic distribution of ABO and Rh(D) blood groups
in Mauritania: results of first nationwide study. Int J
Immunogenet 2012;39(2): 151-154.

Keramati MR, Shakibaei H, Kheiyyami MI, Ayatollahi H,
Badiei Z, Samavati M, Sadeghian MH. Blood group antigens
frequencies in the northeast of Iran. Transfus Apher Sci
2011;45(2): 133-136.

Nojavan M, Shamsasenjan K, Movassaghpour AA,
Akbarzadehlaleh P, Torabi SE, Ghojazadeh M. Allelic
prevalence of ABO blood group genes in Iranian Azari
population. Bioimpacts 2012; 2(4): 207-212.

Mbalibulha Y, Muwanguzi E, Mugyenyi GR, Natukunda
B. Occurrence of anti-D alloantibodies among pregnant
women in Kasese District, Western Uganda. J Blood Med
2015; 6: 125-129.

Talukder S|, Das RK. Distribution of ABO and Rh blood
groups among blood donors of Dinajpur district of
Bangladesh. Dinajpur Med Col J 2010; 3(2): 55-58.

Giri PA, Yadav S, Parhar GS, Phalke DB. Frequency of ABO
and rhesus blood groups: A study from a rural tertiary care
teaching hospital in India. Int J Biol Med Res 2011; 2(4):
988-990.

Journal of King Abdulaziz University - Medical Sciences @ Volume 25 No. 1,2018

www.jkaumedsci.org.sa



Frequency of ABO-Rhesus Blood Groups in the Western Region of Saudi Arabia
F.M. Alzahrani et al.

Ayl dslaal) (pa Ay ad) d8hiall A ( ABO-Rh ) adll Jibad | S5 Jara
40 grd)

Ba e ey b Jlu g (AN Juasd
LuISY) & pisall o ple A

Ldpbaill Lubl) o glel] LIS

i o pas e pleY) drala

L geal] 4y pall ASLaa) - aloa]

UAM\QAQEWQAL&B?@LQJM\@)A\MIw@ﬂ\&k&d\goﬁa}u&\o&d\qﬂ,‘,,A.L{iud/
Oe Adlita el 3al 0 AT ety et A pall 8 0al) 4k ) Sl Leie and) adiy ddlide 48 e cldla (4
A el ASLedl) (e A yal) Aiaiall & aally Cpe iiad) Gu (ABO-Rh) sl Jibad il 55 4 el Lo dual 5 callal
YO XM z a5 xSl A ) asealy Clblae) e ye s ASladll (e soal 3hlie pa L jlia s Ay gl
& Al il o) paall pall LA 5SS ) gl (gl 8 dalail) ysimy 5 gl ARyl sl pal) maend i 1S L
Jsemal) o35 oally Ce il B35 Ay 35 (g0 58T B30 585 ¢V @l JA 5 aske O pall il and o) o)
DT bl Jalal (Gaas) daelaia¥) a slell dilan ! L jall zali y aladinl &5 ¢ il Cdy 3 Juadl e e
pll 5o il OS5 (Z8,)) AB s 1,185 8l (V1) B (AY3,Y) A Leli (7045,)) O (& Lo sad pall Jilad
le g aal) Jilad ST (o gliall o2a < pglal 7A,TY OIS Rh (el alls e i) of cps 8 <79, Y Rh s
agd O adl ISl b cadas o ) @l 45 jlaa ) il g5 8 culS A aall Aluad o T gl a8 O & A el dilaial) b
Y S g aungs aall 4 paddl cleaddl 8 4l Al el 4 el Ladlais adll Cle gane ao 535 <laa il

PRINSEENEN

Journal of King Abdulaziz University - Medical Sciences e Volume 25 No. 1,2018 |  wwwjkaumedsciorg.sa 13




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /MyriadPro-Semibold
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'SJIM'] [Based on '[Press Quality]'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


