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Background: Factor XI(FXI) deficiency is a rare and relatively mild bleeding disorder. To date, data for China is limited. Our
study aimed to investigate the clinical phenotype, F11 genotype and management of individuals diagnosed with FXI defi-
ciency from throughout China.

Methods: The study retrospectively analyzed patients with FXI activity (FXI:C) <50% registered from the National Hemophilia
Registration System. The study collected patient characteristics, F11 gene mutations, clinical history, bleeding events, and
treatment strategy by telephone follow-up.

RESULTS: The study included 234 patients throughout 27 provincial districts registered in 38 Chinese hemophilia treatment
centers. Among these patients, 192 (82.1%) had severe FXI deficiency (FXI:C <15%), and 42 (17.9%) had non-severe FXI de-
ficiency (15%<FXI:C<50%). The median age was 30 (1-87) years at diagnosis. There were 19 patients (8.1%) who reported a
family history of bleeding. Five patients (2.1%) reported having consanguineous marriages in their families. There were 57 pa-
tients (24.4%) had their F11 gene tested. We detected 44 kinds of variants on 99 alleles, including nine that have never been
reported to the F11 database. The most frequent variants were missense (44, 44.4%) and nonsense mutations (35, 35.4%).
Among the genotyped subjects, F11 mutations were homozygous in 12 (21.0%), compound heterozygous in 29 (50.9%), and
heterozygous in 16 (28.1%) patients. The FXI:C among patients with homozygous/compound heterozygous mutations was
significantly lower than among patients with heterozygous mutations (2.1£2.3% vs. 14.8+£12.9%, P<0.001). In total, 91 (38.9%)
reported bleeding symptoms to varying degrees. Among these patients, 79 (33.8%) experienced spontaneous bleeding, with
menorrhagia, epistaxis, and dermatorrhagia being the most prevalent manifestations. Twenty-one (26.6%) patients were ad-
ministered on-demand replacement therapy. There were 129 patients underwent 220 invasive procedures with a total of 22
bleeding episode. The risk of bleeding was found to be significantly higher when sites with high fibrinolysis were involved,
as compared to sites without fibrinolysis (Chi2=3.976, P=0.046). The prophylactic replacement treatment was administered
to 50 cases (22.8%), and three bleeding events occurred, compared to 19 bleeding events in the 170 cases without prophy-
laxis. It was observed that prophylaxis did not reduce bleeding events (Chi2=1.150, P=0.283). A total of 83 deliveries were
recorded in 58 female patients, and four bleeding events occurred. The blood group-O is a risk factor for bleeding [odds ratio
(OR)=2.429, 95% confidence interval (Cl) 1.139-5.182].

Conclusion: Most patients had no or mild bleeding symptoms. Most F11 variants were missense. The FXI:C among patients
with homozygous/compound heterozygous mutations was significantly lower than among patients with heterozygous muta-
tions. The risk of bleeding was higher when procedure sites with high fibrinolysis were involved. Prophylactic repalcement
treatment could not reduce the risk of hemorrhages after invasive procedure. There is increased risk of bleeding in patients
with blood group-O.
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c.1556G>A
c.841C>T
c.1253G>T
¢.1136-4delGTTG
¢.1103G>A
c.738G>A
c.682C>T
¢.1500C>G
Exon1-Exon2 del
c.94G>A
¢.802C>T
¢.569T>C
¢.326-1G>A
c.214C>T
¢.1832T>G
c.1772G>A
c.1627G>A
c.1322delT
¢.1107C>A
c.961_962delTG
c.865G>A
c.733G>A
c.664G>T
¢.653T>C

c.644_649delTCGACA

c.623C>A
c.563T>C
c.55G>A
c.486-2A>G
c.325G>A
c.1831G>A
cA7T71G>A
cA717-1G>A
c.1575_1576delAG
c.1556G>C
c.1517A>G
c.1325delT
c.1287C>T
c.127G>A
c.1274G>T
c.1214T>C
c.1199C>T
c.1178C>T
c.1021G>A

p.Trp519*
p.GIn281*
p.Gly418Val
p.Gly368Glu
p.Trp246*
p.Arg228*
p.Cys500Trp
p.Gly32Arg
p.Arg268Cys
p.Leu190Pro
p.Arg72*
p.Val611Gly
p.Gly591Asp
p.Glu543Lys
p.Leud442Cysfs*7
p.Tyr369*
p.Cys321Hisfs*37
p.Val289Met
p.Glu245Lys
p.Asp222Tyr
p.Val218Ala
p.lle215_Asp216del-
p.Thr208Lys
p.Phe188Ser

p.Ala109Thr
p.Val611Met
p.Gly591Ser
p.Asp526GInfs*27
p.Trp519Ser
p.Asp506Gly
p.Leud442Cysfs*8
p.(Ala429=)
p.Ala43Thr
p.Trp425Leu
p.Leud405Pro
p.Pro400Leu
p.Ala393Val
p.Glu341Lys

Exon13
Exon8
Exon11
Intron10
Exon10
Exon7
Exon7
Exon13
Exon1-Exon2
Exon3
Exon8
Exon6
Intron4
Exon3
Exon15
Exon15
Exon14
Exon12
Exon10
Exon9
Exon8
Exon7
Exon7
Exon7
Exon7
Exon7
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Exon4
Exon15
Exon15
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Exon13
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Exon11
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nonsense
nonsense
missense
splicing
missense
nonsense
nonsense
missense
large deletion
missense
missense
missense
splicing
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missense
missense
missense
frameshift
nonsense
frameshift
missense
missense
missense
missense
frameshift
missense
missense
splicing
splicing
missense
missense
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splicing
frameshift
missense
missense
frameshift
synonymous
missense
missense
missense
missense
missense
missense
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Abbreviations: n, number; F171, Factor Xl gene; DBS, database.
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