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Abstract  
Background: Hemophilia B is a bleeding disorder with a recessive X-linked inheritance pattern, in which the infected 
individuals have low levels of factor IX in their plasma. Affected individuals may have bleeding episodes after trauma 
or spontaneously considering the plasma level of factor IX. In order to prevent these episodes and to control 
bleeding, they should use coagulation factor concentrates that may be associated with the formation of inhibitors.  

Methods: This study was conducted in the northeast of Iran in 2006. Among 48 individuals who agreed to participate 
in our survey, 3 individuals (6.25%) had used FFP, 38 s (79.16%) factor IX concentrate and 7 (14.58 both FFP and 
factor IX concentrate in the 6 months prior to the study. Of them, three participants (6.3%) had factor IX inhibitor 
which was assayed using Bethesda method.  

Results: Three hemophilia B (6.3%) patients had factor IX inhibitor, but no correlation was found between the 
existence of the inhibitor and the type of coagulation therapy. 

Conclusion: Our findings did not show any correlation between factor IX inhibitor and type of coagulation therapy 
used in the 6 month period (p=0.65). None of the hemophiliacs had used coagulation factor as a prophylaxis regimen 
and most of them (83.33%) had injected coagulation factor on demand.  
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Brief Report 

 Hemophilia B is a lifetime hemorrhagic disorder 
(1). The gene encoding coagulation factor IX is 
located on chromosome X. This bleeding disorder 
is inherited in a recessive X-linked pattern.2,3 It is 
classified into severe, moderate, and mild 
according to the level of factor IX in plasma. 
Although hemorrhage in individuals with the mild 
form occurs after trauma or surgery, individuals 
with the severe form of the disease may 
experience various bleeding episodes 
spontaneously.4,5 

 To control bleeding episodes in these 
individuals and also for prophylaxis, appropriate 
volumes of factor IX concentrates (FIXC) should be 

injected to them.6,7 In developing countries where 
fresh frozen plasma (FFP) is cheap, it is infused to 
affected individuals when there is no access to 
FIXC.8,9 

 Except for concerns about virus-infected 
products,10 a new concern that has emerged is the 
formation of factor IX inhibitor in hemophiliacs. 
Individuals with factor IX inhibitor have more 
severe haemorrhagic episodes and control of 
bleeding is difficult in them.11 Our main aim was to 
address the relationship between factor IX 
inhibitor antibody and administration of various 
types of coagulation factors. 

  Forty eight cases with hemophilia B from 
various cities of North-eastern Iran agreed to 
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participate in this survey in 2006. These 
participants were invited to Ghaem hospital to fill 
out a questionnaire and give blood samples. Their 
mean age was 21.35 ± 11.8 SD years of age ranging 
from 4 to 53. They were 22 individuals (48%) with 
severe, 18 individuals (37.7%) with moderate and 
8 individuals (16.5%) with mild haemophilia B. 

 After mixing blood samples with 3.2gr/dl (0.109 
M) trisodium citrate at a ratio of 1:9, blood 
samples were centrifuged at 2000 rpm for 15 
minutes to obtain poor platelet plasma (PPP). Two 
tests, activated partial thromboplastine time 
(APTT) mix and Bethesda, were done on PPP 
according to the procedures described in detail in 
our previous article.12  

  Then, Obtained results were analyzed using 
SPSS version 11.5 for windows (SPSS Inc, Chicago, 
IL). 

Our results showed that only 3 individuals 
(6.25%) had used FFP but none of them had factor 
IX inhibitor, only 38 individuals (79.16%) had used 
FIXC with 3 of them having factor IX inhibitor. 

Finally, 7 individuals (14.58%) had used both FIXC 
and FFP but none of them had the inhibitor. The 
status of coagulation therapy in a period of 6 
months was studied. Only 38 individuals (79.1%) 
had used FIXC and others did not have access to 
FIXC in bleeding episodes.  

  Three hemophilia B patients (6.3%) had the 
factor IX inhibitor and their inhibitor titers were 
0.88, 1.48 and 1.8 Bethesda Unit (B.U.), 
respectively. 

 Chi-square test was done to detect any 
relationship between the existence of the inhibitor 
and type of coagulation therapy, but no 
relationship was found (p=0.656). 

  It revealed that 1 individual (2.08%) had used 
coagulation factor every 3 days, 4 individuals 
(8.33%) had used coagulation factor every other 
week, 2 individuals (4.16%) every month, 1 
individual (2.08%) every 2 months, and 40  
(83.33%) had used it only on demand. 

Discussion 
Although, Modern control of hemophilia was 

introduced in 1970s with the introduction of 
coagulation factor concentrates,13 It seems that 
preparation of coagulation factor concentrates is 
one of the many problems in hemophiliacs care in 
developing countries.8 In the  present survey, only 
3 individuals (6.25%) had used FFP in the 6 months 
period, 38 individuals (79.1%) had used FIXC, 7 
individuals (14.5%) had used both FFP and FIXC. 
This shows that individuals with hemophilia B do 
not have enough access to coagulation factor 
concentrates or distribution of coagulation factors 
among hemophiliacs is not sufficient and more 
attention should be paid in this regard. 

  The frequency of factor IX inhibitor has been 
reported in various ethnic groups it is similar to 
our results.14-18 Another issue is the relationship 
between factor IX inhibitor and FIXC 
administration that has been reported in the early 
studies.19,20 Although this relationship has been 
reported in some coagulation factor products,21 
more important factors such as Human Leukocyte 
Antigens (HLA)22-24 and genetic abnormalities in 
the factor IX gene are recently argued.25-27 All 3 
participants with haemophilia B who had inhibitor 

Table 1: The Relationship Between Factor IX 
Inhibitor and Coagulation Therapy in 48 
Individuals with Hemophilia B in North-eastern 
Iran. 

Type of 
coagulation 

therapy 

Result for inhibitor 
Total 

Negative Positive 

FFP  
Count 
%Within 
treatment 

  
3 
100% 

 
 3 

100% 

FIX Concentrate 
Count 
 % Within   
treatment 

 
35 
92.1% 

 
3 
7.9% 

38 
100% 

FFP+FIX 
Count  
% Within 
treatment 

 
7 
100% 

 
 7 

100% 

Total  
Count 
% Within 
treatment  

 
45 
93.8% 
 

 
3 
6.3% 

48 
100% 

FFP: fresh frozen plasma; FIX: factor X. 
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belonged to the group which had used FIXC but 
our findings did not reveal any relationship 
between the type of coagulation factor 
concentrates and the existence of factor IX 
inhibitor. This may be due to the number of our 
cases or the pattern of coagulation factor 
administration, because none of our individuals 
had used one single type of coagulation factor 
products in their life. Also, the frequency of 
coagulation therapy is an important factor. 

  Although nowadays prophylaxis is used in 
hemophilia B patients every 3 days to prevent 
hemorrhagic episodes, most individuals in our 
study had used coagulation therapy only after a 
hemorrhagic event had occurred. This pattern of 
coagulation therapy supports inadequate 
coagulation therapy in these individuals. In our 
region, no one had used prophylaxis regimen to 
prevent bleeding events. 
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