
Phenotypic Variability of SCD in 
Gulf Arabs

Kunle Adekile
Professor

Department of Pediatrics
Kuwait University



Outline

• Introduction
• Kuwait as an example of uniform haplotype distribution
• HbF influence on phenotype
• Comparison of Kuwait and Oman

• Stroke and TCD across the Gulf
• HbF Modifiers among Kuwaiti patients
• Conclusions



• Most diverse in the world
• All haplotypes represented

• Arab/India
• Benin
• Bantu

• HbF Influence
• Spectrum of phenotypes

• Severe
• Mild

• Many compound heterozygotes
• Sβ-thal
• SD
• SOArab
• SE

• High frequency of α-thal
• Dominant inheritance

• HbSOman

• Many lessons to be  learned

SCD in the Arabian Peninsula
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Beta S Haplotype Distribution (%) in Kuwait and some other 
Countries 

HaplotypeHaplotype NigeriaNigeria11 LebanonLebanon22 KuwaitKuwait33 OmanOman44

BENBEN 93.093.0 73.073.0 12.012.0 52.152.1

AIAI 00 10.010.0 80.480.4 26.726.7

CARCAR 1.01.0 15.015.0 6.56.5 21.421.4

CAMCAM 3.43.4 00 00 00

SENSEN 0.20.2 2.02.0 00 00

Adekile (1992)1, Inati et al (2003) 2, Adekile et al (1994)3, Daar et al (2000)4



Hb F Levels in Kuwaiti 
SCD Patients

Adekile et al Med Princ Pract 2008



Distribution of Complications



Sickle Cell Phenotype in Kuwait

• Uniformly high Hb F levels, varying from about 15 to 
> 30%
• Patients usually asymptomatic in first 3-4 years
• Bacterial infections are uncommon
• Hemolysis is not intense
• Pain episodes are common
• Stroke and SBI rare 
• Priapism and leg ulcers are extremely rare



Hematological Profile of Kuwaiti and Omani SCD Patients

Group Age (yrs) Hb (g/dl) WBC (x10⁹/l) Plt (x10⁹/l) MCV (fl) MCH (pg) LDH (iu/l) Bil (umol/l) Hb F (%)

All

N=144

19.0 ±14.3 9.6 ±1.8 7.9±3.4 321.2 ±173.7 75.6 ±12.4 26.2 ±5.9 435 ±172.3 33.3 ±17.6 18.8 ± 10.1

Kuwait

N = 93

17.7 ±14.3 9.6 ±2.0 8.0 ±3.5 300 ±151.2 76.9 ±13.7 26.6 ±6.6 423 ±172.3 35.2 ±18.6 22.4 ±9.6*

Oman

N = 51

21.4 ±14.1 9.6 ±1.5 7.7 ±3.2 359 ±201.9 73.6 ± 9.7 25.5 ± 4.4 459 ±171.6 29.7 ±15.2 12.1 ±7.0*

≤ 16 years

N = 92

9.7 ±3.4 9.3 ±2.0 8.0 ±3.5 322 ±168.5 73.5 ±11 25.6 ±5.9 461 ±170 32.8 ±17.5 20.0 ±10.0

≥16 years

N = 52

35.6 ±11.1 10.0 ±1.5 7.8 ± 3.1 318 ±185.3 79.8 ±14 27.3 ±5.7 371 ±164.5 34.2 ±18 16.7±9.7



Frequencies of Pain Episodes, Transfusion and 
Acute Chest Syndrome
• Classified:
• Mild  0 - 1
• Moderate 2 - 3
• Severe >3



Comparisons
Phenotype Population Chi Square P Value

Pain All 7.6 0.023*

<16 years 10.1 0.006*

≥16 years 0.04 0.978

Transfusion All 7.92 0.048*

<16 years 17.6 0.001*

≥16 years 6.43 0.092

ACS All 8.4 0.015*

<16 years 2.47 0.291

≥16 years 3.8 0.149



Other Phenotypes not seen in the 2 Populations

• Stroke - ~11% in the literature, especially in childhood
• Priapism – up to 35% in the literature, especially in adolescents & 

adults
• Leg ulcers – 25 – 75% reported historical prevalence



Prevalence of Stroke in Asian Patients with SCD

Kuikel et al Neur Res Int 2021



Alsultan et al. Ped Trans, 2016
  



TCD in Children with SCD and high HbF

Asbeutah et al Ped Blood Canc 2013



Data on 415 SCD patients from 4 countries – Kuwait, Iraq, 
UAE and Oman. No abnormal values and only 3.1%, all Iraqis 
had conditional values



Inference

• Stroke is relatively uncommon among Gulf Arabs
• TCD is generally normal
• Why??
• Related to HbF, especially in early life?
• Is it haplotype independent?
• Are there other protective ethnic genetic factors?



Adekile et al J Per Med 2021 11(567)  



Studied 126 SNPs in 237 patients

2021, 11(567)



HbF Subgroups

Studied 237 SCD patients divided according to:HbF1 = 
<20%, HbF2 = 20 – 30% and HbF3 = >30%







Conclusions

• Wide variety of SCD among Gulf Arabs
• Compound heterozygotes are very common
• There are unique HbF modifiers in the region, which may not be 

haplotype specific
• More work needs to be done in documenting the natural history of 

the disease in the region 
• Collaboration across different centers
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