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TEMOIVIOBUHOIIATY CPEJY B3POCJIBIX JKUTEJIEN
CAYIIOBCKOW APABUU B TOPOJIE TAU®

Hemoglobinopathies among Saudi adults at Taif city, Saudi Arabia
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I Konnemx npuknagHbix MEBULMHCKUX HAYK, KNUHMKO-Na6opaTop-
Hoe otaenenue, Yrueepcutet r. Taud, Tand, Caynosckas Apasus
2 [eHepanbHLI AMPEKTOPAT CaHUTAPUM U rurreHs Munuctepctaa
snpasooxparerus, Tand, Cayposckas Apasus

B PE3IOME

Beepenue. BapuaHTsl remornobuHa MOryT nposBAATbCS
6o remMornobMHONATUAMM, KOTOpble MPMBOAAT K 3aborne-
BOHMSM, NMBO OCTABATLCS HEMATONOrMYECKMMM BAPUAHTA-
MM, KOTOPLIE HE UMEIOT KIIMHUYECKMX nposieneHuit. Hocure-
M CTPYKTYPHbIX BOPMUAHTOB remornobuta mmetot ot 30 go
50% spuUTpouUMTOB C BAPMAHTHBIM remornobuHom. Haunbo-
fiee pacnpOCTPAHEHHBIM BAPUAHT reMornobuHa — remorno-
6uH S, kotopbii Bhisensietcs y 40% HocuTeneit u otBevaet
3a bonee yem 80% HapyLieHni, oByCnoBneHHbIX remorno-
6uHonatuamu. Mo aaHHbIM BcemnpHroi opranmsaumm sppa-
BOOXpaHeHus, exerogHo nosensercs 948 000 Hoebix nap
HOCHTenei BapMaHToB remornobuHa u Gonee vem 1,7 MaH
HepeMeHHOCTEN NPUXOAMUTCS HA Takue napsbl. Takum obpa-
30M, O4€Hb BAXHO OBECMEYMTL CUCTEMATUHECKYIO MPOrPAM-
MY CKPWMHMHrQ, OCOBEHHO Cpeau Map C BbICOKUM PUCKOM
HOCMTENbCTBA BAPMAHTOB remornobuHa. 1o Morno 6bl no-
MOYb MPEeaoTBPATUTL MK/ U yMeHbMT 30601€BAeMOCTb,
0bYyCnoBREHHYIO PA3MMYHBIMWA BAPUAHTAMM reMOrnobuHa.
Marepuanel 1 metoppl. B HacTosiwem wuccnegosanmu
nsydersl 9008 0bpasuoB KPOBM MYXYMH M XEHLWMH M3
Caypnoeckoit Apasuun, obpatmswmnxcs B Llentp pobpau-
Horo ckpuHuHra (r. Taud) ¢ sHeaps no oktabps 2015 r.
O6pasubl AHANM3UPOBASM C MOMOLLLIO BbICOKO3DPEKTHB-
HOW XWMAKOCTHOM XpomaTtorpadum Ha npubope BIO-RAD
VARIANT Il Haemoglobin Testing System, ucnonbays ko-
POTKYIO Nporpammy beTta-Tanaccemmm.

Pesynbrartel. B 118 cnyyasx BbisiBneHbl aHOManbHbie BA-
puaHThl remornobuHa. Hanbonee vacro, y 58,5% obcne-
BOBAHHbIX (69 cnydyaes), BCTpeuanack reTeposmMroTHOCTL
no remornobuny S. Manas 6eta-Tanaccemms BbISBASNACH
yawe cpean xeHwuH (B 64% cnyyaes), yem cpeam MyXuuH
(36% cnyuaes).
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BN ABSTRACT

Introduction. Hemoglobin variants can be either
hemoglobinopathies which are responsible for diseases
or non-pathological variants which couldn’t make any
detectable disorder. Carriers with structural variant
haemoglobin have 30 to 50% of the variant haemoglobin in
their red blood cells. The most common variant hemoglobin
is hemoglobin S, which accounts for 40% of carriers
and responsible for more than 80% of disorders related
to hemoglobinopathies. According to the World Health
Organization (WHO) there are at least 948 000 new
carrier couples, and over 1.7 million pregnancies to carrier
couples every year. Thus, it is very important to provide a
systematic carrier screening program specially among at-
high risk couples. This might help to prevent or/and reduce
the incidence of blood disorders that related to variant
haemoglobin. The aim of this study was to assess the variant
haemoglobin among Saudis who were attending the Centre
of premarital screening.

Materials and methods. A total of 2008 blood samples
were studied among Saudi male and female who were
attending the Centre of premarital screening from January
2015 to October 2015 at Taif City. Samples were then
analyzed by High Performance Liquid Chromatography.
Results. Abnormal haemoglobin fractions on HPLC were
displayed in 118 cases. The result of this study showed that
Hb S heterozygous was presented as the major abnormality
with 58.5% followed by beta thalassemia minor with 21%.
Conclusion. Clear understanding the genetics and the
prevalence of these diseases will provide opportunities for
prevention or/and reduce the incidence. Thus, this study
suggests that in addition to the huge efforts already accom-
plished by the Saudi Ministry of Health to prevent at-risk
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BuiBOA. flcHOe NOHMMAHME FEHETUKM M PACMPOCTPAHEH-
HOCTM 3TMX 3060NEBAHMI 0HECNEUYNT BOZMOXHOCTH NS UX
npodunakTUkm u/nunn cHuxenmns yactotsl. lanHoe mccne-
AOBAHWE CBUAETENLCTBYET, YTO, B LOMOSHEHUE K OTPOMHbIM
ycunusm Munuctepctea 3apasooxpaHerms CaygoBckoit
ApaBuM, HONPABNEHHBIM HA NpeaynpexaeHue 6pakos, B
KOTOPbIX BLICOK PUCK MOMY4uTb BONbHOE MOTOMCTBO, POH-
HSI OMATHOCTMKA HAPYLIEHMM reMornobuHa Moxet ObiTb
NPeanoXeHa MONOALIM JIOASM, YTOBbI OHU MoK 0BCYAUTL
3TOT BOMPOC Mepes NPUHITUEM PELLEHMS O BCTYMIEHUM B
6pak.

KntoueBble cnoea: 6eta-tanaccemusi, reHeTUHECKME BAPUAHTL, TEMO-
MOBWMHONATUM, FEeMOMOBKH S, reTepo3MUroTh, CepnoBUAHOKNETOYHAS
aHemus
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BBenenune

Mousnekyna remorsiobMHa COCTOUT M3 YeThIPeX INIOOWMHO-
Berx neneit. Meransubiit remornobun (HbF) cocrout ns
naByx anbda- u AByx ramma-ueneit (€2y2), B To Bpems Kak
HOpMaJsibHbIH remorsobun Bapocsoro udesoseka (HbA)
cocrouT M3 AByX aibda- u aAByx bGera-ueneit (a2f2).
B renome uesoBexa ecTb ABe TPy NIl INIOOMHOBBIX TE€HOB,
KOAMPYIOWUX a-nogo0Hble U [-1og00HbBIe LEenu remo-
riobuHoB. ['eHeTnyeckne BapManuu 9TUX IeHOB MOLYT
NPUBECTH K HAPYLIEHUSM B AMMHOKMCJIOTHON MOCJIENO-
BAaTEJILHOCTH IJIOOMHOBOM LEITH, YTO SIBJSIETCS] OCHOBHOM
NPUYMHON BO3HUKHOBEHUS MYyTaHTHBIX (DOPM TremMorJyo-
ouna. Takue reHeTmveckue M3MeHEHMsS MOTYT INPUBO-
AWUTh K CTPYKTYPHBIM M3MEHEHUSIM aMWHOKHUCJIOTHOU
MOCJIeOBATENbHOCTU U aHOPMaJbHbIM (dopMam remo-
rJ00MHA WJIM yMeHbLIATh BbIPAOOTKY IJIOOMHOBBIX ILie-
neit [1, 2]. Hexoropsle us BapuanTos remoriaobuna pac-
CMaTpUBAIOTCS KaK reMOrJIOOMHONATHY U OTBETCTBEHHBI
3a pa3BUTHE TaKuX 3a00JIeBaHMU, KaK CEpIIOBUHOKJIE-
TouHas aHemus u bera-ranaccemusi. Kpome toro, y aun
C yHaCJIeJOBaHHONH KomOMHaumuedl remorsobuHos S,
C, E, remormoounom D-Ilenmxab, Gera-ramaccemueit
nin al-ranaccemueil BO3MOXXHBI Cepbe3HbIe Hapylle-
Hus remorsnobuna [3]. C apyroil cTropoHbl, HekoTOpbIe
BapUaHTBl TeMOIVIOOMHA PAaCCMATPUBAIOTCS KAK HENaTo-
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marriages, the early diagnosis for these disorders might be
offered for young adults as they can discuss the issue in the
early stage of the marriage proposal.
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Introduction
Hemoglobin consists of four globin chains: fetal
hemoglobin (HbF) has two « and two gamma chains
(«2y2) while the adult hemoglobin (HbA) has two « and
two 8 chains (¢2[32). Genes in the a-globin and $-globin
gene are responsible to control globin-chain production.
Genetic variations in these genes, which might lead to
alterations in the amino acid substitution in a globin
chain, are the main reason behind the mutant form of
the hemoglobin variants. Such genetic changes can
generate structural variants that affect the amino acid
sequence and either produce abnormal haemoglobin or
reduce the production of globin chains [1, 2]. Some of the
hemoglobin variants are considered hemoglobinopathies
and responsible for diseases occurrence such as sickle
cell anemia (SCA) and beta thalassemia. In addition,
individuals who inherit combinations of hemoglobin S,
C, E, D Punjab, p thalassemia, or a zero («0) thalassemia
may have a serious hemoglobin disorder [3]. On the
other hand, some hemoglobin variants considered non-
pathological variants and couldn’t make any detectable
disorder, which means that they are harmless and
without signs or symptoms.

Carriers (person has one normal beta gene and one
abnormal beta gene) of structural variant haemoglobin



JIOTMYeCKHe, MOTYT He IIPUBOAUTD K 3a00JeBaHUSAM U He
CONMPOBOKAAIOTCA KIAMHUYECKMMU MPOSBIEHUSIMH.

Y HocuTesell CTPYKTYPHBIX BapUAaHTOB remMOrIoOMHA
(mMuua, uMmerolMe OAUH HOPMaJIbHBIA OeTa-reH remorso-
6una u opun anomasnbubiif) or 30 no 50% spurponuros
HECYT aHOMaJIbHbIH remorsnobun. Hanpumep, y nocureneit
TaJIACCEMUM BBISIBISIIOTCS. MAJIble 9PUTPOLIUTHI U B HEKOTO-
PBIX ClydyasX — yMepeHHas aHemwusi, u bosee uem B 3,5%
cayuaes Boigsiasior HbA2B. B 2008 r. Bcemupnas opra-
HU3ALMs 31PaBOOXPAaHEHUs Mokasaua, 4ro /6% popus-
wuxcs B 229 crpaHax umenu HapyLleHMsI reMOrJIoOMHa.
Bosee Toro, 3naunmple Bapuanuu remorsioOMHa BbISIBJISI-
I0TCSl 0 MeHblueit mepe y 5,2% nacesnenus B mupe u bosee
yem y 7% GepemenHbIX skeHIUH [4].

HaubGonee pacnpocrpaneHHbIi BapuaHT remoraobu-
Ha — 91O remornobun S, xoropsiii BeisBasieTcs y 40%
HocuTesel n orBeuaer 3a Oosnee uem 80% napymenui,
HOCKOJIBKY OYeHb IHUpoko pacrnpocrpanen. Coobmaercs,
uTo G6ostee yem 70% nereii c aTUM BapMaHTOM remMoraobuna
posxknaercs B Adpuxe. Exeronno coobmaercs no meHb-
et mepe o 948 000 HoBBIX Map HOCUTENIEH BADUAHTOB Te-
Moryo0MHa, BCTynawmmux B bpak, u 6oaee uem o 1,7 mun
GepeMeHHBIX >KEHIIMH M3 Mapbl HOCUTEJell BapUaHTOB
remornobuna. Modell et al. [6] coobwmnn o 19 crpanax,
rfie HapyLIeHUs TIeMOrJIoOOMHa HabJII0auCh MEPBUYHO
kax pesysnprar murpanuu. OHU MONLyYNIN 9TU JaHHBIE,
conocrasub nHdopMan U0 06 ITHUYECKONH TPUHAAIEHHO-
CTU WUJM CTPaHe POXKJAEHUSI >XHUTeJeH C 4aCTOTOH reHa B
crpanax — ucrounukax murpauuu [6]. CmeprHocts or
re MOTJIOOMHOTIATHH cpenu aeTeu muajlie 5mers mupe Cco-
crasasier 3,4%, a B Appuxe — 6,4%.

Pannee BbisBieHME M TOYHAsT AMATHOCTMKA BapuaHTa
reMOrJ00MHa MOTYT MTpaTh PoJb B MPEAyNPEXACHUN Y
HOTOMCTBA TAKMX CEpPbe3HBbIX 3aboseBaHM, Kak Tasac-
cemusi. Takum o6pasom, 10J5KeH TPOBOAUTHCS CKPUHHUHT
CHUCTEMATMYECKMX HOCUTEJeH remorJo0MHoONnaTuii npu
NEepBUYHOM MEAMIMHCKOM ODCJIe[lOBAHUU B CTpaHaXx, Iye
pacnpocTpaHeHa 9Ta MMaToJOrusl, IIPEXK/Ie BCEro CPean IT-
Huueckux meHbHCTB [6]. IIporpamma npenaransnoro
CKPUHMHIA YK€ MMEeTCs] B HEKOTOPbIX a3UaTCKUX CTpa-
Hax, B crpanax Kapubckoro 6acceiina u lOsxnoit Esponsr
(3a uckmouennem Anbanun). Bosee Toro, B Beaukobpu-
TAHUM [MATHOCTMKA IeéMOIJIOOMHONATHII PEKOMEH/yeTCs
U npeaJjaraeTcsli B paMKaxX INepBUYHONM MeAMIIMHCKOM ITO-
MOIIY IIapaMm, OTHOCSILIMMCS K rpynnam pucka [6].

CaynoBckast ApaBust — OIHA U3 HECKOJIBKUX CTPaH, B
KOTOPBIX OBLIM NpeanpuHsThl 9(deKTUBHbIE LIATH, Ha-
NpaBJIeHHbIE HA IPeAYPeXKAeHNe 3a00IeBaHN, BHI3bIBA-
emMbIX HapyueHusmu remoriobuna. B 2003 r. npasurens-
crBo CaynoBckoil ApaBum pelnso BHEAPUTD IIPOrPamMMy
obcilenoBaHUs Nepes BCTYIIJIEHUEM B Opak, 4TOObI yMEHb-
IIATH YACTOTY remMorJoonHOIaTUH B Cay,uOBCKOf/’I ApaBI/m,
BKJIIOYAsl CEPIOBUAHOKIETOYHYIO aHemuio. B mociaennue
rofibl CKPUHUHT CTaJ 00s3aTesIbHBIM [J1s1 BCEX Map, IJa-
HUPYIOIIMX BCTYNHUTh B OpaKk M 3alpalinBaloLMX paspe-
wenue Ha Hero [7]. Ilporpamma Gbuna ponosnnena rene-
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have 30—50% of the variant haemoglobin in their red
blood cells (RBCs). For example, thalassemia carriers
have small RBCs and in some cases mild anemia and more
than 3.5% of HbA2p are detected in thalassemia carriers.
In 2008, World Health Organization (WHO) showed
that 75% of births were having haemoglobin disorders
in 229 countries. Moreover, among the world population
at least 5.2% (and over 7% of pregnant women) carry a
significant variant [5].

The most common variant haemoglobin is haemoglobin S,
which accounts for 40% of carriers and is responsible
for more than 80% of disorders because of the very high
prevalence of carrier: accounting over 70% of all affected
births occur in Africa. It has been estimated that there
are at least 948 000 new carrier couples, and more than
1.7 million pregnancies to carrier couples every year. Modell
and colleagues reported 19 countries where haemoglobin
disorders occur primarily as a result of migration. Statistics
were obtained by combining data on residents’ ethnicity
or country of birth with gene frequencies in countries of
origin [56]. The mortality rate from haemoglobin disorders
in children younger than five years was 3.4% and 6.4%
worldwide and in Africa respectively.

Early detection as well as accurate diagnosis of variant
haemoglobin play an important role in preventing the
occurrence of different serious disorders like thalassemia
major in offspring. Thus, systematic carrier screening
must be provided among many countries through primary
health care, where the disorders affect primarily ethnic
minorities [6]. The prenatal screening program has been
established in parts of Asia, parts of the Caribbean and
most of southern Europe (except Albania). Moreover,
in the United Kingdom this diagnosis is recommended
and provided through primary health care for at-risk
couples [6].

Saudi Arabia was one of the several countries, which
adopted effective steps directed toward prevention.
In 2003, the government of Saudi Arabia decided to
implement a premarital screening program to decrease
the incidence of the common hemoglobinopathies in
Saudi Arabia, including sickle cell disease. In the next
year, the screening test was made mandatory for all
couples planning to marry and applying for a marriage
license [7]. The program was complemented by genetic
counseling services for the carriers and the diseased and
offered by trained counselors and wedding authorities.
These services were effective in improving awareness
and provide equitable access to health services, improve
quality of life of those affected and help to achieve
primary, secondary and tertiary prevention [8].

The aim of this study was to assess the variant
haemoglobin among Saudis who were attending the
Centre of premarital screening in Taif city. This will
help in prevention and management of various hemoglo-
binopathies.
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TUYECKUM KOHCYJbTUPOBAHUEM HOCHUTEJIEl MyTaluuil u
GOIBHBIX, KOTOPOE MPOBOAAT O0YUYEHHBIE KOHCYJIBTAHTBI
u GpauHble CiLy>KObI. DTH MEPBI TIO3BOJIMIIM OBBICUTH OC-
BE/IOMJIEHHOCTb U 00eCreduTh PaBHBIA AOCTYIN K MEAU-
LIMHCKOMY OOCILY >KMBAHMIO, YJLyYILIMIN KA4ECTBO >KHU3HU
GOIBHBIX TeMOrIOOUHONATUAMYU W HOMOIIM B obsactu
NepBUYHON, BTOPUYHON U TpeTuuHoi npodunaxktuku [8].

Llesnp HacTOSIIIETO MCCIEA0OBAHMS COCTOSIIIA B TOM, YTO-
Obl OLEEHUTH PACTIPOCTPAHEHHOCTD PA3JMYHbIX BAPUAHTOB
remornobuna cpeau sxureneit Caynosckoit Apasun, noce-
tupmnx LlenTp noGpaunoro ckpununra B ropoge Taud.
JlanHble 8TOrO0 MUCCaEI0BAHMS] TOMOTYT NpU npoduiakTu-
K€ M JIEYEHUM PA3JINIHBIX Fe€MOIIIOOMHOIATHH.

Marepuaasr u meToasl

JlanHoe nmonepeuHoe MCCIeA0BaHNE IPOBOIMIIOCH C STHBA-
ps o oktsa6ps 2015 r. B nem npunsnu yuactue B obeit
caoxknoctu 9008 spoposbix myskunH u ke us Ca-
ynosckoit Apasuu B Bodpacre ot 19 no 40 ner, obparus-
mmxcs B LlenTp nobpaynoro ckpuuuHra. Y y4acTHHUKOB
OpaJ/in BeHO3HY0 KPOBb B 00beme 2—3 mJ1, KoTOpy10 cobu-
panu B npobupku, copepxkamue IATA-K, (Guanazhou,
Improne, Medical Instruments, Co. LTD.), u Tmarensno
nepememnBaau. Ha aBromaTnveckom KJIETOYHOM aHa-
muzarope (Symex-CellDyne) soinonusnu obumit ananus
kposu. [locsie aToro 0b6pasiibl aHaIM3UPOBAIU C TOMOLLBIO
BbICOKOO(PEKTUBHOI >KUAKOCTHOIM Xxpomarorpaduu Ha
npubope BIO-RAD VARIANT II Haemoglobin Testing
System, ucronbaysi KOpoTKylo nporpammy st Gera-Ta-
naccemuu. [logroroska 06pasios kposu He TpeboBaacs,
ecsin ToabKO 00bem obpasna e cocrapasi menee 500 mka
(B aTom ciyuae obpasel mpeaBapuTeNbHO pasbaBsIn
BpyuHy10). [Ipobupku ¢ obpasuamu sarpys<aju B LITATUB
nsis obpasuos Ha npubope. s kasxpoii cepuu uccreno-
BaHMsl LEJIbHON KPOBU MCIOJIb30BaJIM KAPTPUIK.

s karx ol cepuu NpUMeHsIIM KaJIubpaTop remorso-
6una A2/F u nBa ypoBHs KOHTpONst — ypoBeHb | 1 ypo-
serb 2 (BIO-RAD Laboratories). Yposens 1 comeprxan
remornobunsl A2 u F (nopma), a yposenn 2 comeprkas
remornobunsl A2, F u S (naronormuecknii koHTpOID).
O6was npuemsemas niowanb coctasisaa or 1 1o 3 man
mkB/c. Ins kaskpgoro aHaansa BBINOJIHSIACH PELYKIMS
MCXO/HBIX JAAHHBIX C MOMOLIBIO MPOrpPaMmMHOro obecre-
uyenusi «Variant II Clinical Data Management (CDM)
Software» (BIO-RAD Laboratories). [das ynpouenus
MHTEPIPETALMN PE3YJIbTATOB U Kaskaoro obpasua/
xpomarorpammel ¢ nomouisto nporpammsr Clinical Data
Management (CDM) renepuposasiocs coobiienue, noka-
abiBatoliee Bce (PpakLMU BIIOMPOBAHHOIO IFeMOIIoOuHa.
[ns nopmanbHoil dpakiiuy uam oO6bIYHBIX BADUAHTOB re-
MOTJIOOMHA PUHUMAJU UHTETPUPOBAHHBINA MUK HA XPO-
MaTrorpaMmme B ONPEAEJEHHOM TPOU3BOIUTEIEM OKHE Bpe-
meHu coxpanenust (tabu. 1).

Omuueckue coobpancenusn. Becem yuacruukam GOblna pass-
SICHEHa 1leJIb UCCJIE/IOBAHMSI, U BCe OHM noanucanu nugop-
MUPOBaHHOE COIJIACHE HA y4acCTHE B UCCJEJOBAHUU. DTO
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Material and Methods

This study is a cross-sectional study performed from
January 2015 to October 2015. A total of 9008 healthy
Saudi male and female attending the Centre of premarital
screening and aged between 19 to 40 years old were
participating in this study. Venous blood (2—3 ml) was
collected in EDTA-K2 tube (Guanazhou, Improne, Medical
Instruments, Co. LTD.) and mixed well. Samples were
analyzed in automated cell counter (Symex-CellDyne) for
complete blood counts (CBC). Samples were then analyzed
by high-performance liquid chromatography (HPLC) on
the BIO-RAD VARIANT II Haemoglobin testing system
using the VARIANT II R-thalassemia short program. No
sample preparation was required unless sample was less
than 500 pl. In such case, sample was manually pre-diluted.
The sample tubes were loaded into sample racks and placed
on the sampling station. A whole Blood Primer was used
at the beginning of each run to condition the cartridge for
analysis.

Haemoglobin A2/F calibrator and two levels (Level 1
and 2) of controls (BIO-RAD Laboratories) were used at
the beginning of each run. The haemoglobin control level 1
containing A2 and F (normal) and level 2 containing
A2, F and S (abnormal). The total area acceptable was
between one to three million pVolt/second. The Variant 11
Clinical Data Management (CDM) Software (BIO-RAD
Laboratories) performs reduction of raw data collected
from each analysis. To aid the interpretation of results. For
each sarnple a chromatograrn/ sarnple report 1s generated
by CDM showing all haemoglobin fractions eluted. The
integrated peaks are assigned to manufacturer-defined
windows derived from specific retention time (RT) of
normal haemoglobin fractions and common variants
(Table 1).

Ethical Convsiderations. The study purpose was explained
to all participants, then, an informed consent was taken
from them. This study was approved by the research ethical
committee of the health affaires and committee of college of
applied medical sciences, at Taif University.

Statistical Analysis. Data was analyzed by SPSS version
19. Frequencies and percentages were calculated.



Tabnuua 1. Mpuatsie npounzsogmtenem okHa ans BIO-RAD Variant |l
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Table 1. Manufacturer assigned windows for BIO-RAD Variant Il HPLC

HPLC System System
OkHo Bpems coxpanenus (MuH) Window Retention time (min)

P, 0,63-0,85 P, 0.63-0.85
F 0,98—1,20 F 0.98—1.20
P, 1,24—1,40 P, 1.24—-1.40
P, 1,40—1,90 P, 1.40—1.90
A, 1,90—3,10 A, 190-3.10
A, 3,30-3,90 A, 3.30-3.90
D 3,90—4,30 D 3.90—-4.30
S 4,30—-4,70 S 4.30-4.70
C 4,90-5,30 C 4.90-5.30

uccsenoBanue 6o110 onobpeno Vccnenosarenbckum aTH-

YECKMM KOMUTETOM IO BOIIPOCAM 30POBbSI 1 KOMUTETOM

KOJLJIE/PKA MPUKJIAAHBIX MEIUIMHCKUX HAyK yHHUBEPCHU-

teta ropopa Taud.

Cmamucemuueckuit anarus. [{lannvpie anannsnpoBasnce ¢

nomoiusio nporpammsl SPSS, sepcus 19. PaccunreiBann

YaCTOTHI U MPOLEHTHI.

Peaynbsrars Results

Bceero 6b110 uccneposano 9008 o6pasuos kposu. Cpenu
nux B 118 cayuasx (1,3%) c nomoubio BbicOKOddDEK-
TUBHOM >KUKOCTHOM Xpomarorpaduu ObLIM BbISBIEHBI
aHoMaJbHble Ppakuuu remornobuna. Pesyabsrarst uccie-
[OBaHUs MOKa3aau, 4To Hambosee yacto, B 69 ciyuasax
(68,5%), BCcTpeuwasmch sMIA, TETEPO3UTOTHBIE MO T'E€MO-
rinobuny S. Manas Gera-tasaccemus: BBISIBJISIACH yallle
cpenu >kenuH (64% cnyuaes), yem cpean my>kunn (36%
ciyuaes). ['ereposurornoe HocutenbcTBo remoraobuna D
ObIJIO PacIPOCTPAHEHO TOJBKO CPEAM MY KUMH.

Tabnuua 2. KonnuecTso 1 4actoTa BApUAHTOB reMOmobuHa cpean Myx-
4uH 1 xerwmH 8 Caynosckon Apasum

A total of 9008 blood samples were studied. Of these, 118
(1.3%) cases displayed abnormal haemoglobin fractions
on HPLC. The result of this study showed that Hb S het-
erozygous was presented as the major abnormality with
58.5% (69 cases). Beta thalassemia minor was detected at
higher range among female when compared to male with
64% and 36% respectively. However, the prevalence of hae-
moglobin D heterozygous was only detected among male
participants. The result of this study also showed that the
hereditary persistence of fetal haemoglobin (HPFH) was

detected among 14 cases (12%) with female predominance.

Table 2. Number and percentage of HB variants among Saudi male and
female participants

BapuaHnT remornobuna Yneno (%) | Myxumnbl | XKeHwmHe HB variants Number Male Female
Manas 6eta-Tanaccemms 25 (21,2%) Q 16 Beta thalassemia minor 25 (21.2%) 9 16
lemormobun D 4 (3,4%) 4 0 Hb D 4 (3.4%) 4 0
lemornobuH E 3(2,5%) 1 Hb E 3 (2.5%) ]
CepnosuaHokneToyHas 69 (58,5%) 39 37 Sickle cell rait 69 (58.5) 39 37
QHOMQINWA 3PUTPOLNTOB
CepnosuarHokneToyHas 3 (2.5%) ! 5 Sicke cell anemia 3 (2.5%) : 5
aHemms
MepcucteHuns detansbHoro 14 (12%) 4 10 HPFD 14 (12%) 4 10
remormobuHa
Bcero 118 51 (oY4 Total 18 51 (Y4
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Pesynbrarel Halero mccienoBaHMsT MOKa3aau TaKiKe,
4TO HaCJIe[ICTBEHHAsl TepCUCTeH U (PeTaTbHOrO reMoro-
6una G6bwia BoisiBieHa y 14 obenenosannbix (12%), npen-
MyLIECTBEHHO CpeaM >KeHIUMH. B Tpex ciyuasx y B3po-
CJIbIX ObliIa BBISIBJIEHA TOMO3UTOTHOCTD MO reMOrIoouHy S,
4YTO yKa3blBaJIO HAa HAJUUYUE Y HUX CEPIOBU/HOKJIETOIHON
aHemuu. Takske ObLIM BbBISIBJIEHBI TPU YeJIOBEKA C HOCH-
tenbcrBom remoruobuna E (2,5%). Yucno ciaydaes u va-
CTOTA BBISIBJEHMS HApyIIEHUI reMONIOOMHA MPeACTaBIe-
HBI B Ta0OJI. 2.

OGcy»xpaenne

OTo nepsoe uccaenoBanue B ropoae Taud, naxonsmemcs
na sanane CaynoBckoil ApaBum, HanpaBIeHHOE Ha U3y 4e-
HUE HOCHUTEJbCTBA PA3JMYHBIX BAPMAHTOB reMOrIobuHa
cpenu my>xkuuH u >kenwnH Cayposckoit ApaBum, obpa-
tusmmnxcs B Llentp no6paunoro ckpununra ropona Taud
B TeueHue 6 mecsiues, ¢ supaps no okta6ps 2015 r. Ma-za
BBICOKOM CMEpPTHOCTU OOJIbHBIX IeéMOIJIOOMHONATUAMU U
CBSI3AHHBIX C 9TUMU 3aboseBaHUsIMU (PUHAHCOBBIX, COLLU-
aJIbHBIX M MICHUXOJOTMYECKUX M3AEPIKEK paHHee oOHapy-
>KeHUe M TOYHBIA AMarHo3 BapUaHTa reMoraobuHonaTuu
UIPAIOT BaXKHYIO POJib B NPOodUIAKTUKE y TOTOMCTBA Ta-
KUX cepbe3HbIX 3ab0seBaHMi, KaK CepIOBUAHOKIETOYHAS
anemus [9].

B 2011 r. B ceBeprom norpanmunom patione Caynos-
ckoii ApaBuu GBLIO POBEIEHO UCCJIEI0BAHUE, B KOTOPOM
ObLIO HANAEHO, YTO PACIPOCTPAHEHHOCTH IeéMONIOOUMHO-
narumii cocraBaser 2,8%, npu sTom GoabIIMHCTBO 0bCIIe-
MOBAaHHBIX ObLTH HOCUTeassmu berta-rtamaccemun [10]. On-
HAKO pe3yJIbTaThl NCCJIE0BAHUS MOKA3aJIH, YTO BEAYIIeH
aHoMmaJiveil OblLIa reTepo3UrOTHOCTh MO reMOroouHy S,
3a KOTOpPOH csefoBana manas bera-tanaccemus. [Ipyroe
uccsepoBanue nposoansocs ¢ ¢pespass 2004 r. no susapb
2005 r. Y nun, xotopble 0OpaTUINCh 32 pa3pelieHuem Ha
Berynuienue B 6Opak B 70 maboparopuit Munucrepcersa
anpasooxpanenuss Caynosckoit Apasun, B 4,2% ciay4a-
eB OblIM OOHApY>KEHBI CEPIIOBHMHOKJETOYHbIE AHOMA-
aumn spurpounTos, y 3,22% — mapkepbl tajaccemud, y
0,26% — cepnoBuanokaerounas anemust u'y 0,07% —
rasnaccemus [7]. Kpome roro, B aTom >xe uccnenoBanuu
YCTAHOBJIEHO, YTO CEPIOBUHOKJIETOYHAS AHOMAJIHUS OPU-
TPOLUTOB HanboJee YaCTO BBISBJISIACH B BOCTOYHBIX pe-
ruonax Caynosckoit Apasun, B paiione ropoga Ouab-Ky#n-
dyna (15,85% cayuaes), B To Bpems kak 3aboseBaemMOCTb
Tanaccemueit 6p1a Hanbosee BbICOKOI B ropoae [oxusan
(0,39% cayuaes) u na ceepe crpansr (0,27%).

B namnom wuccnenoBaHuu uyeTKO mokaszaHa HU3Kas
PACIpOCTPAHEHHOCTh ETEPO3UTOTHOIO HOCHTEJBCTBA
remorsiobuna E no cpaBHeHUIO ¢ TeTepO3UTrOTHBIM HOCH-
TeJbCTBOM TeMOrJIoOonHa S M MaJioif Oera-Tajaccemuei
cpenn my>xkunH u oxkeHmuH Cayposckoit Apasumn. Ot
PEe3yJIbTaThl COMIACYIOTCS ¢ JAHHBIMHU, MosydeHHbIMu Al-
Jaouni [11], cornacHo koTOpBIM pacnpocTpaHEHHOCTD Te-
mornobuna E 6b11a HaumeHblIel 10 CpaBHEHUIO C pacpo-
CTPaHEHHOCTHIO APYTUX HapyLIEHUI reMoryo0nHa.
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Three cases of adults were diagnosed with Hb S homozy-
gous, which indicated the presence of sickle cell anaemia.
Similarly, only three cases reported with HbE (2.5%). The
number and percentage of haemoglobin abnormalities were
summarized in table 2.

Discussion

This is the first study to be done in the Taif city in
the western region of the Kingdome of Saudi Arabia
to detect various Hb variants among Saudi male and
female who were attending the pre-marriage clinic
at Taif city during six months from January 2015 to
October 2015. Since the high mortality rate and the
financial, social, and psychological cost related to
patients with hemoglobinopathies, thus early detection
as well as accurate diagnosis of variant haemoglobin
plays an important role in preventing the occurrence of
such serious disorders including sickle cell disease in
offspring [9].

In 2011, a study was performed at north border
region of Saudi Arabia and found that the prevalence
of hemoglobinopathies was 2.8% and the majority of
the participants were diagnosed as beta thalassemia
carriers [10]. However, the result of this study showed
that the Hb S heterozygous was presented as the major
abnormality followed by beta thalassemia minor. Another
study has performed during February 2004 to January
2005 among all the individuals who applied for a marriage
license at 70 laboratories of Ministry of health all over
Saudi Arabia and found that 4.20% had sickle cell trait,
3.22% had thalassemia trait, 0.26% had sickle cell disease,
and 0.07% had thalassemia disease [7]. Moreover, within
the same study they found that thalassemia trait was
highest in the eastern region followed by Qunfudah
(15.85%) while thalassemia disease was highest in Jazan
(0.39%), followed by the northern region (0.27%).

This study showed clearly the low prevalence of Hb E
compared to HbS hetrozygous and beta thalassemia mi-
nor disorders among Saudi’s male and female. This result
is in agreement with the finding of Al-Jaouni [11], which
showed that the prevalence of haemoglobin E trait was
the least frequent compared to the other investigated
hemoglobin disorders.

Memish and Saeedi, have reported that there was high-
est detection of at-risk marriage and also greater increase
in marriage cancellation among at-risk couples in eastern
region compared to other regions of Saudi Arabia be-
tween 2004 and 2009 [12]. Clear understanding for the
genetics and the prevalence of these diseases will provide
opportunities for prevention or /and reduce the incidence.
Thus, this study suggests that in addition to the huge efforts



Memish u Saeedi [12] coobmmmu o BeICOKOIT yacTOTE
BBISIBJICHUSI «PUCKOBAHHBIX» OPakoOB M OTMeHbI OpakoB
CpeaM MOABEPIKEHHBIX PUCKY Nap Ha BOCTOKE CTPAHBI IO
cpaBHeHum ¢ apyrumu obnactamu Caynosckoit ApaBum.
SlcHoe mNOHMMaHME Te€HETMKM U PacCHpOCTPAHEHHOCTU
aTHX 3ab0seBaHMit 06eCreYnT BO3MOXKHOCTH ISl UX MPO-
dbunakTUKU U/MNKM CHUKeHUs 4acTOThl. Takum obpasom,
9TO MCCJIEIOBAHNE CBUAETENBCTBYET O TOM, YTO, B JOIOJ-
HEHUE K OTPOMHBIM YCHJIUSIM, yoKe IpUIoskeHHbIM MuHn-
crepcrBom 3apaBooxpanenust Caynosckoit ApaBuu s
Npepynpesk/eHUs] «PUCKOBAHHBIX» OPAKOB C MOMOLIBIO
Nporpammsbl 4O6PAYHOro CKPUHUHTA, PAHHSISL IUATHOCTH-
Ka HapylleHUil remoraobuHa MO>KeT ObITh MpesIoXKeHa
MOJIOABIM JIIOSIM B BBIILYCKHBIX KJIACCAX LIKOJBI U CPEeaU
IpyII BBICOKOrO pucka. B nanbheiiimem onn moryT obcy-
JUTB 9TOT BOIPOC MEPEA NPUHSITUEM PELIEHUS O BCTYTLIE-
HUU B Opak.

Jlureparypa
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