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Abstract: Hemophilia A is an X-linked bleeding disorder resulting from heterogeneous mutations in the factor VIII 
(FVIII) gene which is lead to absence or decreased function of coagulation factor VIII. About 72 patients regularly 
come to hemophilia center of Khartoum we find all study group are male 59 patients (81.9%) factor VIII activity is 
less than 1%, 13 patients (19.1%) factor VIII activity from more than 1 and less than 5%. About 8 patients (11.1%) 
are positive factor viii inhibitor, 20.8% of the patients hemoglobin is less than 12 g/dl, only two patients are reduced 
platelets from the normal, all patients are elevated APTT and normal PT. 
[Wed elbahar H. Aballah, Maria M. Satti, Mansour M. Mansoor, Fathelrahman M. Hassan. Estimation of factor 
VIII ; C and inhibitor among severe hemophilia A patients in Sudan. Biomedicine and Nursing 2016;2(2): 5-7]. 
ISSN 2379-8211 (print); ISSN 2379-8203 (online). http://www.nbmedicine.org. 2. doi:10.7537/marsbnj02021602 
 
Key words: factor VIII: C and inhibitor, severe hemophilia A, in Sudan 
 
Introduction 

Factor VIII circulates in plasma as a large 
glycoprotein complexes non-covalently to the giant 
multimeric adhesive protein von Willebrand factor 
(vWf) which acts as a carrier for factor VIII both 
during its secretion and in the general circulation. 
Sequencing of FVIII cDNA predicted a mature 
secreted protein consisting of 2332 amino acids with a 
calculated molecular weight of 265kDa (without 
carbohydrate). Analysis of the sequence showed very 
clearly a repeating domain structure A1-A2-B-A3-C1-
C2 (Vehar et al., 1984). In addition close homology 
was seen (Figure 2.1) to coagulation factor V (also 
A1-A2-B-A3-C1-C2, although the B domains are 
apparently unrelated) and to the plasma protein 
caeruloplasmin (A1-A2-A3) (Vehar et al., (1984); 
Koschinsky etal., (1986); Kane etal.,(1986). 
Hemophilia A (factor VIII deficiency) is the most 
common hereditary disorder of blood coagulation 
(Reinhold M, Erhard H, Jonathan G et al, 2007). It is 
due to the absence or decreased function of 
coagulation factor VIII, resulting from mutations in 
the factor VIII gene (Brinkhous KM et al 1975). FVIII 
gene located on Xq28. The gene is 186 Kb in length 
and has 26 exons. Mutations described in the FVIII 
gene are mostly gene rearrangements, point mutations 
and large deletions and insertions 
(http://europium.mrc.rpms.ac.uk1) (HAMSTeRS 
2012). The diagnosis depend on estimation of factor 
viii level which is decreased and also elevated of 
APTT with normal PT and other coagulation profile. 
Factor viii inhibitor is tested. Hemophilia A is the 
most common hereditary clotting factor deficiencies. 
The prevalence is 30-100 per million populations. 
(Reinhold M, Erhard H, Jonathan G et al, 2007) 
(Forbes CD Aledort LM, Madhok R 1997) 

Material and methods 
Sampling 

The health care provider uses a needle to take 
blood from one of the available vein. The blood 
collects into an airtight container. Patients prepaid that 
not taken factor VIII concentrate or blood. Collection 
of samples from relax patient in a very high precaution 
by needle suitable with vacutainers. 
Patients: 

Study group is 72 Patients are coming to the 
clinic of the hemophilia center in Khartoum Teaching 
Hospital. The patients present varying degrees of 
severity of the disease. Chosen of the patients 
according to the severe cases, and the severity depend 
on the clinical feature of the patients. 
Factor VIII assay chromogenic assay: 
By biophen VIII:c (ANIARA COMPANY USA) 

When activated by thrombin, Factor VIII: C 
forms an enzymatic complex with Factor IXa, 
phospholipids and Calcium, which activates Factor X 
to Factor Xa. BIOPHEN Factor VIII: C is a 
chromogenic assay for testing the cofactor activity of 
Factor VIII:C. In presence of a constant amount of 
Factor IXa, Phospholipids (PLPs) and Calcium, 
thrombin activated Factor VIII:C forms an enzymatic 
complex, which activates Factor X, supplied in the 
assay at a constant concentration and in excess, to 
Factor Xa. This activity is directly related to the 
amount of Factor VIII:C., which is the limiting factor 
in the presence of a constant and in excess amount of 
Factor IXa. Generated Factor Xa is then exactly 
measured by its activity on a specific Factor Xa 
chromogenic substrate (SXa-11). Factor Xa cleaves 
the substrate and releases pNA. The amount of pNA 
generated is directly proportional to the Factor Xa 
activity. Finally, there is a direct relationship between 
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the amount of Factor VIII:C in the assayed sample and 
the Factor Xa activity generated, measured by the 
amount of pNA released, determined by colour 
development at 405nm (Wagenvoord RJ (1989) (Sir 
John V Dacie, S. Mitchell Lewis, Barbara J. Bain etal 
2006). 

Assay protocol: 
High range tested plasma and control are assayed 

at the 1:40 dilution in BSA (reagent 4). And the low 
range tested plasma and controls are assayed at 1:10 
dilution in tris BSA buffer (reagent 4) in micro-well 
pre-incubated at 37o C introduces: 

 
Calibrated, or diluted test plasma, or control 50 �� 
R1: Factor X preincubated at 37o C 50 �� 
R2: Factor IX mixture preincubated at 37o C 50 �� 
Mix and incubate for 5 minutesnat37o C the 
R3 SXa-11 substrate preincubated at 37o C 50 �� 
Mix and incubate for 5 minutes at 37o C exactly 
reaction by introducing: 

Citric acid 20 g l or 20% acetic acid 50 �� 

Mix and measure the absorbance at 405 nm against sample blank. 
 

Calculations: 
Bilogarithmic graph paper for high range or 

linear for low range and plot on abscissa the factor 
viii:c concentration(%) and on ordinates the 
corresponding absorbance (A 405nm).Result 
expressed as % of factor VIII 
Factor VIII inhibitors: 

Screened for Factor VIII Inhibitor is by mixing 
the test plasma with a known amount of Factor VIII. 

After a 2 hour incubation period at 37°C, the residual 
Factor VIII activity is determined in a factor VIII 
assay by chromogenic assay. By comparing the 
difference in the Factor VIII activity of the patient 
incubation mixture and a control mixture, the absence 
or presence of a Factor VIII inhibitor can be 
demonstrated (Mikaelsson M. et al 2006) (Sir John V 
Dacie, S. Mitchell Lewis, Barbara J. Bain etal 2006). 
Result:  

 
Table 1 Distribution of study population according to their age. 

Age(years) Frequency Percent(%) 
2-10 29 40.3 
10 - 20 25 34.7 
20 - 40 16 22.2 
40 - 60 2 2.8 
Total 72 100.0 

 
Table 2 factor VIII activity in study population. 

Factor VIII activity % Frequency Percent 
less than 1 59 81.9 
from 1 to 5 13 18.1 
Total 72 100.0 

 
Table 3 Distribution of study population according to their Inhibitor. 

 Frequency Percent % 
Positive 10 13.8 
Negative 62 86.2 
Total 72 100.0 

 
Table 4 Residual factor VIII activity after mixing study: 

Activity % Frequency Percent % 
60 -100 62 86.2 
40 - 59 5 6.9 
20 – 39 1 1.4 
Less than 20 4 5.5 
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Discussion: 
About 72 patients regularly came to hemophilia 

center with bleeding in their joints, knees, elbows, 
toes, and sometimes with surgical operations looking 
for factors VIII concentrates, at this time we collect 
our blood samples for factor assay, inhibitor, 
hemoglobin, platelets, PT, and APTT to our study we 
find clinically all patients are severe hemophilia a 
suffer from pain of bleeding we take samples inK2 
EDTA for HB, platelets, or CBC and citrated blood for 
platelet poor plasma to do factor VIII assay and 
inhibitor. We find all the study group are males 
(100%), all study group are males, their ages as 
followed 29 patients (40.3%) less than 10 years, 25 
patients (34.7%) between 10-20 years, 16 patients 
(22.2%) between 20 -40 years and only two patients 
more than 40 years old. Also we find 51 patients 
(70.8%) are students, 12 patients (16.7%) are labor, 
and the rest of patients (12.5%) with no work. In 
assaying of factor VIII activity 59 patients (81.9%) 
less than 1%, 13 patients (19.1%) were more than 1 
and less than 5% those were(moderate hemophilia A). 
Residual factor VIII % after mixing study from 60 – 
100 were 62 (82.2%) those were negative inhibitor, 
and 10 patients(13.8%) were positive for factor VIII 
inhibitors (their residual factor VIII after mixing study 
were less than 60%) (Sir John V Dacie, S. Mitchell 
Lewis, Barbara J. Bain etal 2006). While in previous 
study inhibitor were 22% (Maurizio Margaglione, et al 
2008), all patients are normal PT (13-15 seconds) with 
normal INR, APTT is elevated significantly 22 
patients (30.6%) are fall between 45 to 60 seconds, 43 
patients (59.7%) fall between 60 to 80 seconds, and 7 
patients (9.7%) their APTT more than 80 seconds. 
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