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ABSTRACT 
 

Hemophilia A is an X-linked hereditary bleeding disorder caused 

by deficient or defective coagulation factor VIII. Multiple molecular 

defects may affect factor VIII gene such as point mutations, premature 

stop codons, deletions, insertions and inversions. The most common 

sequence alterations leading to a severe disease condition are the partial 

gene inversion with a breakpoint in intron 22 of the factor VIII gene, 

responsible for about 40-50% of the severe hemophilia A cases. The aim 

of this work was genotyping of int22h-related rearrangements of factor 

VIII gene by Inverse shifting-PCR (IS-PCR) in Egyptian patients with 

hemophilia A in order to facilitate carrier detection and prenatal 

diagnosis.   

 

Our study was conducted on 30 Hemophilia A patients following 

up regularly at the Hematology Clinic, New Children Hospital, Cairo 

University, and  revealed that among severe cases, 6/13 patients (46.1%) 

had intron 22 inversion, 3/13 patients (23.1%) had intron 22 deletion and 

4/13 patients (30.8%) carried the wild type (normal) allele. Only one out 

of 10 patients (10%) with moderate disease was positive for intron 22 

inversion, whereas the rest of moderate cases carried the wild type 

(normal) allele. All mild cases were negative for int22h-related 

rearrangements and carried the wild type (normal) allele. We concluded 

that the genotyping of int22h-related rearrangements of factor VIII gene 

by Inverse shifting-PCR (IS-PCR) can be used in molecular diagnosis of 

severe and moderately severe hemophilia A and it is able for rapid 

discrimination between inversions (type 1and 2) and deletions (type 1and 

2) and duplication of intron 22. We suggest that the spectrum of intron 22 



 

inversion/deletion in the Egyptian hemophilic patients is similar to that 

reported in other populations. 
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CONCLUSION 

Inverse shifting-PCR (IS-PCR) diagnostic and complementary tests 

of intron 22 of Factor VIII gene have proven to be rapid, robust and 

reliable technique and represent the method of choice at first line 

mutation screening of severe and moderately-severe HA cases.  

The genotyping of int22h-related rearrangements of factor VIII 

gene by Inverse shifting-PCR enables rapid discrimination between 

inversions (type I and II) and deletions (type I and II) and duplication of 

intron 22. This work suggests that the spectrum of intron 22 

inversion/deletion in the Egyptian hemophilic patients is more or less 

similar to that reported in other populations. 

IS-PCR is cheap and suitable for carrier detection, preimplantation 

and prenatal diagnosis in developing countries with limited health 

resourses.  
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RECOMMENDATIONS 
 

1. All patients with hemophilia A should be first screened for intron 

22 inversion, as intron 22 inversion occurs in 40 – 50% of severe 

hemophilia A patients. 

2. Genotyping of intron 22-related rearrangements by Inverse-shifting 

PCR could be used for carrier detection and prenatal diagnosis. 

3. Further molecular studies are needed for intron 22 inversion 

negative patients with hemophilia A, in order to study the spectrum 

of different factor VIII gene mutations in Egyptian population. 

4. In Egypt, molecular studies of low cost such as IS-PCR should be 

widespread, to facilitate genetic diagnosis and more understanding 

of the molecular background of hemophilia A. 

5. Special health programs should be directed to severe hemophilia A 

patients, in order to facilitate replacement therapy to prevent 

complications of the disease. 

6. Studies in gene therapy in developing countries with limited 

resources should take place, as gene therapy is the treatment of 

choice for hemophilia A patients in the near future.  
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