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Background and aims 
Factor XI deficiency is an autosomal recessive bleeding disorder (1:1,000,000) caused by mutations in F11 gene. The absence of correlation 
between genotype, FXI activity and bleedings is described. Symptoms are really heterogeneous and infrequently spontaneous.  
This study aimed to evaluate relationships between genotype and bleeding manifestations in patients (pts) with FXI deficiency.  

Methods  
Thirty-five pts (18 index cases) from Parma Haemophilia Center with FXI:C activity <0.6 IU/mL were identified by pre-surgical/routine 
laboratory screening (34%), family (47%) or bleeding history (19%). The pts were distributed into 4 groups, based on the clinical phenotype, 
according to Peyvandi et al. JTH 2012. They were also screened according to FXI activity and genotype. The molecular analysis of F11 gene was 
performed with HRM and direct sequencing and an important role has been given to the protein truncating variants: Large Deletions or 
Single Nucleotide Variants which cause a structural rearrangement of the protein. 

Results 
The baseline characteristics, the rates of bleeding phenotype and genotype 
are shown in Table 1. 
 

The genotype/phenotype analysis showed the following results: 
Four pts were compound heterozygous for pathological mutations: two (FXI 
0.002 and 0.019 U/mL) had truncating mutations and were symptomatic 
(Grade II and grade I respectively), the others (FXI:C 0.37 and 0.56 IU/mL) 
had truncating/missense mutations and were asymptomatic. Thirty pts 
(0.20<FXI:C<0.6 IU/mL) were heterozygous for pathological mutation, 15 
(50%) were asymptomatic. Two pts (6%), both with FXI 0.3 IU/mL, presented 
severe bleedings (Grade III): a female with spontaneous hemarthrosis, post 
partum and post-surgery bleeding and a boy with intracranial hemorrhage 
related to cerebral cancer. Seven pts (23%) presented spontaneous mild 
bleedings, mainly mucosal while 6 (20%) had post-challenge bleeds. 
 

Here below we have shown the results of molecular analysis, together with the 
relationships found between F11 Genotype, FXI levels and bleeding tendency.  

Total number 35 

Index Cases (IC) 18 

Age at diagnosis  
(Median, Range) 

25  
(1-71) 

Male Gender 12 

FXI:C Levels  
(Median, Range) 

0,37 IU/dL  
(0.002-0.56) 

Asymptomatic Patients  18 (51%) 

Spontaneous bleedings 10  (29%) 

Post challenge bleedings 7   (20%) 

Compound heterozygous  4 (11%) 

Heterozygous  30 (86%) 

Wild type 1 (3%) 

Molecular Analysis: Type and location of FXI Mutations 

Introgenic 
Mutations 

12% 

• 17  mutations 
detected 

• 5 not reported 
in FXI mutation 
database 

Genotype and FXI levels 

Genotype and bleeding tendency 

Conclusions  
 

In our cohort, the presence of compound heterozygosis for truncating mutations were 
associated with a substantial reduction of factor XI activity but not with increased 
bleeding tendency. Furthermore, the association “truncating/not truncating” mutations 
was related to higher FXI activity as for heterozygous patients. 
 

The genotype and the FXI activity are not good predictors of bleeding phenotype, 
supporting the hypothesis of other determinants, maybe related to the different roles of 
FXI in coagulation (involvement in fibrinolysis pathway etc.) or the FXI amount in the 
platelets α-granules.    

Table 1: Baseline characteristics  


