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Review of the spectrum of genetic

diseases in Bahrain

S.8. Al-Arrayed’

SUMMARY This paper looks at some of the studies on genetic disorders conducted in Bahrain.
The disorders coverad include: genetic blood disorders, metabolic disorders, chromosomal disor-
ders, including Down syndrome, and cystic fibrosis. The rate of consanguinity in Bahrain and the
results of premarital counselling are also discussed.

introduction

Noncommunicable diseases, especially ge-
netic diseases, are assumed to be a major
cause of morbidity and mortality. Genetic
disorders are a significant burden on health
care delivery systems. Their chronic nature
requires life-long medical attention, expen-
sive supportive and symptomatic therapy
and specialized care. Effective control of
these diseases requires that their natural
history, frequency and distribution be stud-
ied.

A national committee for the conirol
of hereditary diseases was established in
Bahrain in 1993 to conduct population
studies with the aim of determining the
prevalence of genetic diseases within the
country and improving management and
treatment standards of patients suffering
from these diseases. During the past 14
years, the Genetics Unit of the Bahraini
Ministry of Health’s Salmaniya Medical
Complex (SMC) has carried out many
studies in order to provide a picture of the
frequency of these diseases within
Bahrain. This review considers some of
the studies.

Consanguinity in Bahrain

We studied the rate of consanguineous mar-
riage — an historically long-standing prac-
tice among Bahrain’s different social
classes — to see if the frequency of cousin
marriages has changed over time, and to as-
certain the prevalence of genetic disease
[{]. A group of 500 young, married Bahr-
aini women each completed a standard
questionnaire, which included questions
about the family relationship of the hus-
band and wife, and the relationship of their
parents. The questionnaire thus provided
information about 1000 couples back to the
grandparents’ generation. The rate of cous-
in marriage was 39.4% in the present gener-
ation and 45.5% in the previous generation,
indicating a high rate of consanguinity, de-
creasing significantly over time. The rate of
first-cousin marriage was 21%. Interesting-
ly, while 53% of respondents were in
favour of consanguineous marriage, 62%
agreed it could cause genetic disease and
47.8% agreed it could cause social prob-
lems [/]. Table 1 shows the prevalence of
consanguineous marriage in Bahrain in the
present and previous generations.

'Genetics Unit, Salmaniva Medical Complex, Ministry of Health. Manama, Bahrain.
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Table 1 Percentage prevalence of
consanguineous marriage in the current and
immediately previous generations, Bahrain
Relationship Current Previous
generation generation
{r = 500) (n = 1000)
Not related 60.6 45.5
Related 39.4 48.5
First cousins 21.0 24.5
Second cousing 7.8 7.9
First cousins
once removed 3.0 3.6
Distant relative 6.8 71

Congenital abnormalities

A study was carried out to determine the
incidence of congenital anomalies in Bahr-
ain by looking at Ministry of Health statis-
tics for the 11-year period, 1980-1990. The
incidence of congenital anomalies was
found to be 2.7% of live births. Each anom-
aly was studied separately and, wherever
possible, compared with the incidence in
other countries. Anomalies of the musculo-
skeletal system had the highest incidence
(2.28 per 1000 births), followed by the gen-
itourinary system (2.13 per 1000 births).
The incidence of chromosomal disorders
was 0.90 per 1000 births [2]. Table 2 shows
the annual incidence of each anomaly.

Genetic blood disorders

Several studies have been conducted on ge-
netic blood disorders in Bahrain [3-7]. In
1990, hereditary anaemias were the third
most common reason for attendance at
. SMC. In 1986, screening of neonates for
haemoglobinopathies using 10 327 cord
blood samples found sickle-cell disease

Table 2 Annual incidence of congenital anomalies per 1000 births, 1980~1990

Average incidence

1990
0.35
0.38
0.05
0.05
1.27
0.65
.27
0.13
0.20
0.47
0.18

1989
0.44
0.58
0.03
0.07
0.24.
0.90
0.18
0.45
1.06
1.06
0.39

1988

1987

1986
0.54
0.53
0.07

1985
1.21

2.50
0.24
0.81

2.02
3.87
1.53
1.13
1.13
4.03
1.05

1984
1.14
2.53
0.16
0.73
0.98
2.36
0.73
0.82
1.14
3.75
1.22

1983
1.46
1.63
0.34
0.52
1.03
2.41

0.69
1.03
0.77
3.00
1.20

1982
1.24
2.22
0.26
0.53
0.98
3.02
0.89
1.24
0.89
2.49

1981
1.01
2,03

1980

Anomaly

0.95
1.32
0.12
0.35
0.90
1.93
0.65
0.76
0.79
2.07
0.74

0.42
0.30
0.04
0.25

0.49
0.75
0.08

2.18

Neural tube defects

0.49

Coronary heart defects

Respiratory
Cleft palate

0.55
1.02
3.69
1.29
2.03
1.01
3.50
2.03

0.39
0.59
0.89

0.

0.68
1.27
0.486
0.49
0.45
0.89
0.42

0.50
0.93
0.35
0.16
0.42

Gastroitestinal
Genitourinary

1.33
0.37
0.50
0.79
0.90
0.32

37

Undescended testicle

Hypospadias

0.39
0.79
1.78
0.58

Chromosomal

0.90
0.39

Musculoskeletal
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{SCD) in 2% of the neonates, sickle-cell
trait in 11%, a-thalassaemia in 24%
and glucose-6-phosphate dehydrogenase
(G6PD) deficiency in 20%. More recently,
we have determined that B-thalassaemia
carriers comprise 2% of the population.

A further study looked at the nature of
SCD in the population. The study was in
two parts. One part was community-based,
with 100 students with SCD filling in a
questionnaire about the disease. The other
part was hospital-based, in which the files
of 70 SCD patients admitted to SMC with
sickle-cell crisis were reviewed. The study
found exposure to cold to be the principal
precipitating factor of painful crisis (45%
of cases), followed by fever (35%) and ex-
haustion (35%), with the most common
symptoms being pain and fever. The main
signs were anaemia (92%), hepatomegaly
{64%0), jaundice (64%6) and urinary tract in-
fection (30%). Table 3 shows the common
presenting signs and symptoms in SCD pa-
tients. It is interesting to note that 73% of
these patients considered premarital coun-
selling to be essential. -

A third study sought to evaluate the clin-
ical presentation and management of 200
Bahraini SCD patients who attended the
SMC Accident and Emergency Department
for vaso-occlusive crisis during the period
January-March 1994. The male:female ra-
tio was approximately 2:1, with 60% of the
group in the age range 15-30 years. Extrem-
ity pain was the most common presenting
feature (86% of patients), followed by pain
in the abdomen/generalized body ache
(71%). Most patients (83%) responded to
treatment with hydration, narcotic analge-
sics or non-steroidal anti-inflammatory
drugs, and were discharged — suggesting
perhaps that Bahrainis may have the mild
form of SCD.
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Table 3 Most common presenting signs and
symptoms in 200 sickle-cell-disease
patients resuiting in hospital admission,
Bahraln, January-March, 1994

Sign Percentage
Anaemia 92.9
Pailor 90.0
Fever 85.7
Body ache 78.6
Headache 77.0
Abdominal pain 714
Jaundice 64.3
Hepatomegaly 64.3
Joint pain 62.9
Limb pain 60.0
Chest pain 58.6
Backache 58.6
Splenomegaly 857
General infection (not specitied) 45.7
Urinary infection 30.0
Dactylitis 229
Diarrhoea/vomiting 20.0
Ear, nose and throat problems 17.0
Cardiac complications 15.7
Cholecystitis 143
Gall-stones 12.9
Ophthalmological problems 5.7
Priapism 00

Molecular aspects of genetic blood
disorders among Bahrainis
Molecular genetic studies were undertaken
to determine the haplotypes of chromo-
somes carrying the sickle-cell allele in
Bahraini patients, and hence to consider
the possible origin of these alleles. A total
of 59 individuals from 19 families were
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studied, of whom 12 were affected with
sickle-cell anaemia and 35 were carriers.
Haplotypes were investigated by poly-
merase chain reaction amplification of the
globin target, followed by restriction diges-
tion using HindlIll, Ava I1, Hind | and Hinfl
polymorphism.

Within the 19 families, the beta S gene

was found to be linked to the Asian haplo- -

type in 33 chromosomes (90%), and to the
S2 haplotype in two chromosomes (5%).
The Bantu haplotype was found in few pa-
tients {only 2.5%), and a haplotype found
in association with B-thalassaemia was
found in one family (2.5%). The study
shows that the Asian haplotype is predomi-
nant in Bahrain. This haplotype has been
found to be linked to a benign form of sick-
le-cell anaemia.

In studying the molecular aspects of f3-
thalassaemia we found a high frequency of
IVSI-3 (-25 bp) mutation (40%). This mu-
tation, together with [(CD39 (C—T)] and
IVSI-5 (G—C) account for more than 80%
of B-thalassaemia alleles in this country.

We found two deletional a-thalas-
saemia alleles (alpha 3.7 and alpha 4.2),
and one non-deletional allele in the alpha 2
gene. The interaction between the deletion
alleles and the non-deletion alleles pro-
vides a complex picture in phenotype. As
for G6PD, out of 35 chromosome, 11 were
found to carry the G6PD Mediterranean
mutation (nt563 C—T; 188 Ser—Phe)
3.7.

Metabolic screening of
neonates

A neonatal metabolic screening study was
performed on 1000 neonates, where eclec-
trospray tandem mass spectrometry was ap-
plied. Blood samples were collected on
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Guthrie cards from the heels of infants on
the 3rd to 5th days of life. The dried sam-
ples were mailed to the mass spectrometry
laboratory at King Faisal Specialist Hospi-
tal where they were analysed for more than
20 metabolic diseases, such as amino acids,
organic acids and camitine esters. The re-
sults showed a high incidence of metabolic
disease. Annually, we would expect ap-
proximately 100 neonates to be affected by
diseases such as maple syrup urine disease,
medium-chain acyl-Co-A dehydrogenase
deficiency, primary systemic carnitine defi-
ciency, methylmalonic acidaemia and me-
thylene tetrahydrofolate reductase defici-
ency [8].

Chromosomal disorders and
Down syndrome

The incidence of chromosomal abnormali- .
ties was found to be relatively low. The in-
cidence of Down syndrome among
Babhrainis is 0.9 per 1000, compared with
1.4 per 1000 internationally.

We studied data collected retrospective-
ly from hospital records for the period
1989-1993 of 104 Bahraini patients with
Down syndrame, including those of all
Down syndrome patients admitted to the
main hospital in Bahrain during the past 5
years. Cytogenetic analysis had been per-
formed on 89 patients. The mean age of pa-
tients admitted was 5 years, with 60% of
patients under 1 year of age; the oldest pa-
tient was 31 years old. The most common
complications were chest infections, con-
genital heart disease, increased susceptibil-
ity to all types of infection, anaemias, ear,
nose and throat and eye complications.

Karyotyping analysis showed that 97%
of those studied had free trisomy, 2% had
translocation and one patient had a mosaic
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Table 4 Patients with rare, abnormal karyotype, Bahrain

Age (years) Sex Karyotype Phenotype
3 F 46,XX,+21 Down syndrome features
47 XX -21:2241(22) ‘
Neonate M 47 X, —4{4,13) (935922)mat Micrognathia, undescended testis,
polydactyly (all limbs},
hepatosplanomegaly
8 F 48, XXsex,del {17p) Mental retardation, obesity,
brachydactyly, congenital heart disease
G F 46,XXdel(9) {p22=pter) Mental retardation, speech defect,
synophrys anteverted nares
7 M 46, XY,del(21) (q12;12>pter) Microcephaly, growth and mental
retardation, undescended testis
7 M 46,XY,del(B) (q23q24.1) Marasmus, inguinal hernia, mental
retardation, café-au-lait spot
3 F 46,XX,(6;10) (q15921-20) Microcephaly, developmental retardation

F=female M=male

— a very rare karyotype reported for the
first time [47,XX,+21/47 -21 -224r{(22)]
[9,10].

We also performed cytogenetic studies
on 500 Bahraini patients suspected of hav-
ing chromosomal abnormalities on the
basis of physical and/or developmental
clinical features. We found that 27% of
these patients had abnormal karyotypes.
Numerical abnormalities were found in
19% of patients (this included trisomy 21)
and structural abnormalities in 7%. Table 4
shows patients with rare abnormal karyo-

types.

Cystic fibrosis

Cystic fibrosis is an hereditary multisystem
disease transmifted as an autosomal reces-
sive disorder. It leads to chronic pulmonary

disease, pancreatic enzyme deficiency and
abnormally high concentrations of electro-
lytes in sweat. Our study was an intensive
retrospective search for patients with cystic
fibrosis from clinical data and hospital
records from SMC, with the aim of deter-
mining the prevalence of cystic fibrosis in
Bahrain [/7]. The survey included 27 pa-
tients confirmed as having cystic fibrosis,
born during the period 1978—1994. Almost
200 000 children were horn in Bahrain dur-
ing this period.

Diagnosis was established by the
presence of high sodium and chloride
{(z 70 mmol/L) concentrations in sweat.
The mean incidence during this period was
found to be 1 in 7700. All cases were diag-
nosed during the first year of life, and 60%
were diagnosed in the first 3 months of life.
The male:female ratio was 14:13. The inci-
dence of meconium ileus was 16%. Mortal-
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Table 5 Incidence of cystic fibrosis, Bahrain, Table 6 Premarital screening statistics,
1978-1994 Bahrain, 1993-1994
Year No. of No. of Incidence Group No. %
births cases
Clients with sickle-cell disease 8/50 1.6
1978 9 398 2 14700 Glients with sickle-cell trait ~ 65/500  13.0
1979 9985 0 0 p-thalassaemia carriers 10/500 2.0
1980 10097 0 0 Clients with GEPD
1981 11 248 1 1:11 000 deficiency 130/500 26.0
1982 11 248 2 1:5 600 Couples at risk of having
1083 11 633 a 1:3 900 aftected children 134161 8.1
1984 12 954 2 1:6 §00 Consanguineous couples
at risk 213 15.4
1985 12 384 1 1:12 000 )
Nonconsanguineous -
1986 12893 2 1:6 400 couples at risk 1113 846
1987 12699 3 1:4 000 G6PD = glucose-6-phosphate dehydrogenase
1988 12 555 0 0
1989 13611 1 1:13 600
1990 13370 1 1:13 000 1992. Analysing the data of the first 500 cli-
1901 13229 3 1:4 000 ents attending premarital counselling ses-
1092 13874 ) 1:7 000 SiOﬂS, we found that 8% of COUplCS were at
1993 14234 3 1:4 700 risk ot having children with genetic blood dis-
: orders — either SCD or thalassaemia. Only
1994 13941 1 1:13 000 15% of the at-risk couples were related [12].
Total 208 663 27 1:7 700 Premarital screening statistics for the period

ity in the neonatal period was 60%. The
first-cousin marriage rate among these fam-
ilies was 63%. Table 5 shows the incidence
of cystic fibrosis in Bahrain between the
years 1978 and 1994,

Premarital counselling

The Genetics Unit and the Maternal and
Child Health Department worked jointly to
establish a premarital counselling service in

19931994 are shown in Table 6.

Syndromes seen in the
genetics clinic

In our study of patients attending the genet-
ics clinic, we found an increased rate of
families with metabolic disorders, spino-
muscular atrophies, Noonan syndrome and
Lawrence-Moon-Bardet—Beidl syndrome.
The study indicated that autosomal reces-
sive type genetic diseases are the most
prevalent in Bahrain, while other diseases
are rare [/3].

\‘\‘H t "\_u,JlglewlcuUlwim:hﬂJﬂlJrﬂW|ﬂa~h



1120

La Revue de Santé de la Méditerranée orientale, Vol. 5, No. 6, 1999

References

Al-Arrayed S88. The frequency of consan-
guineous marriages in the state of
Bahrain. Bahrain medical bulletin, 1995,
17:63-6.

Al-Arrayed S8. Epidemiclogy of congeni-
tal abnormalities in Bahrain. Eastern
Mediterranean health journal, 1995,
1(2):248-52,

Bahrain health statistics abstract.

Bahrain, Bahrain Health Information Cen-
tre, Ministry of Health, 1990.

Nadkarni K et al. Incidence of genetic dis-
ordore of haemoglobins in the hospital
population of Bahrain. Bahrain medical
bulietin, 1991, 13:189-23.

Al-Arrayed 55, Haites N. Features of
sickle-cell disease in Bahrain. Eastern
Mediterranean health journal, 1995,
1{4):112-9.

Al-Arrayed SS. Nature of sickle-cell dis-
ease in Bahrain. Journal of the Bahrain
Medical Society, 1944, 6:125-30.

Al-Arrayed SS. Haematological charac-
teristics in Bahrain sickle-cell-disease

10.

1.

12.

patients. Journal of the Bahrain Medical
Society, 1991, 2:32-5,

Al-Arrayed SS et al. Newborn screening
by using mass spectrometry. In: Ah-
stracts of the American Society of Hu-
man Genetics 1997. Bethesda,
Maryland, American Society of the Hu-
man Genetics, 1997.

Al-Arrayed S3. Chromosomal abnormali-
ties in 500 refarred cases in Bahrain.
Bahrain medical bulfletin, 1996, 18:2—4.

Al-Arrayed S8, Rajab E. Morbidity of
Down syndrome among the hospital
population of patients in Bahrain. Journal
of the Bahrain Medical Society, 1995,
7:13-6.

Al-Arrayed SS, Abdulla F. Incidence of
cystic fibrosis in Bahrain. Journal of the
Oahrain Medical Society, 1996, 8:157-
60.

Al-Arrayed SS, Haffadh N. Premarital
counselling: an experience from Bah-
rain. Eastern Mediterranean health jour-
nal, 1997, 3(3):415-9.

VALY ¢ N saall ¢ sl damdt ¢ LW Gt Raliie ¢ Jaus i 3,00 doniall s



