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Essentials :  
 
 

 In VWD no specific guidelines are dedicated to endoscopic exploration of GI-

bleeding  

 

 VCE on top of conventional endoscopy improves the diagnostic yield for 

angiodysplasia in VWD  

 

 Patients with small-bowel angiodysplasia have a higher risk of re-bleeding at one 

year 

 

 Patients with obscure or recurrent GI-bleeding should benefit from a more 

systematic use of VCE 
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Summary 

Background: Despite a high prevalence of angiodysplasia, no specific guidelines are 

available for the modalities of endoscopic exploration of GI-bleeding in VWD. 

Whether VWD-patients could benefit from video capsule endoscopy (VCE) looking 

for angiodysplasia eligible to endoscopic treatment or at high risk of bleeding is 

unknown. 

 

Objectives: To assess the diagnostic efficacy for angiodysplasia and the prognostic 

value of VCE on top of conventional endoscopy in VWD-patients with GI-bleeding.  

 

Patients/Methods: A survey was sent to the 30 centers of the French-network on 

inherited bleeding disorders (MHEMO) to identify VWD-patients referred for 

endoscopic exploration of GI-bleeding from January-2015 to December-2017. Data 

obtained included patient characteristics, VWD phenotype/genotype, GI-bleeding 

pattern, results of endoscopic investigations and medical management applied 

including endoscopic therapy. We assessed by Kaplan-Meier analysis the 

recurrence-free survival after the first GI-bleeding event according to endoscopic 

categorization and, in patients with angiodysplasia, to the presence of small-bowel 

localizations on VCE-exploration.  

 

Results: GI-bleeding source localization was significantly improved when including 

VCE-exploration (p<0.01), even in patients without history of angiodysplasia 

(p<0.05). Patients with angiodysplasia had more GI-bleeding recurrences (p<0.01). A 

lower recurrence-free survival was observed in patients with angiodysplasia (log rank 

test, p=0.02), and especially when lesions were located in the small-bowel (log rank 
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test, p<0.01), even after endoscopic treatment with argon plasma coagulation (log 

rank test, p<0.01). 

 

Conclusion: VCE should be more systematically used in VWD-patients with 

unexplained or recurrent GI-bleeding looking for angiodysplasia eligible to 

endoscopic treatment or at high risk of relapse. 
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Introduction 

Gastrointestinal (GI-) bleeding is the most frequent cause of hospitalization in von 

Willebrand Disease (VWD) [1, 2]. VWD-patients often present with recurrent overt or 

occult GI-bleeding from an unidentified source on conventional endoscopy [3]. This 

clinical picture is assumed to be related to an increased incidence of GI-

angiodysplasia in VWD [4]. The mechanism could involve a dysregulated 

angiogenesis related to the lack of von Willebrand factor (VWF) high-molecular-

weight (HMW) multimers [5-7] as GI-bleeding from angiodysplasia is more frequent in 

VWD type 2A, 2B and 3 [8, 9] and in acquired von Willebrand syndrome [10,11]. The 

management of angiodysplasia has been revolutionized with the advent of video 

capsule endoscopy (VCE) which is now the gold standard investigation to detect 

small-bowel angiodysplasia when no GI-bleeding source is identified after 

conventional endoscopy and to screen for lesions eligible to argon plasma 

coagulation (APC), the most effective endoscopic therapy [12,13]. Despite a high 

prevalence of angiodysplasia in VWD, no specific guidelines are available for the 

modalities of GI-tract exploration in patients with GI-bleeding. Current endoscopic 

exploration in these patients relies on a non-standardized strategy and its efficiency 

to predict outcome remains poorly reported.  

 

Aims: 

To investigate in current practice the diagnostic efficacy for angiodysplasia detection 

and the prognostic value of implementing VCE on top of conventional endoscopy in 

VWD-patients with GI-bleeding.  
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Methods:  

A survey was sent to the 30 centers involved in the French-network on inherited 

bleeding disorders (MHEMO) to identify VWD-patients referred for endoscopic 

exploration of at least one GI-bleeding from January-2015 to December-2017 and 

describe the practices. Follow-up period was limited to 3-years because of rapid 

changes in devices allowing endoscopic treatment [14]. Only VWD-patients fulfilling 

the inclusion criteria of the French reference center for VWD [15] were included. 

VWD diagnosis was confirmed centrally in all patients including genotyping. GI-

bleeding episode was defined as any overt or occult GI-bleeding (unexplained iron 

deficiency anemia causing a drop of hemoglobin level by more than 2g/dL from 

baseline). We analyzed patient characteristics, VWD type/subtype, GI-bleeding 

pattern, nature (gastroscopy, colonoscopy or VCE) and results of the endoscopic 

exploration and management that was applied: endoscopic therapy by APC, on-

demand/prophylactic-VWF replacement therapy, use of antiangiogenic drugs. If 

angiodysplasia without another bleeding source was identified, GI-bleeding was 

categorized as “angiodysplasia”. GI-bleeding was categorized as “no-angiodysplasia” 

if another lesion was identified and as “obscure GI-bleeding” if no bleeding source 

was identified. Patients with angiodysplasia were categorized as “new additional 

angiodysplasia” or “de novo angiodysplasia” whether there was or not pre-existing 

angiodysplasia at start of follow-up. Recurrence was defined as evidence of overt or 

occult GI-bleeding (drop of hemoglobin level by more than 2g/dL from baseline). The 

study was approved by the institutional data protection authority of all participating 

centers (CNIL registration number DEC19-252). 
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Continuous variables were expressed as mean (±SEM or SD) or median (with 

interquartile range, [IQR]) and categorical data as n (%). Univariate analysis involved 

Mann-Whitney test for continuous variables and Chi-square or Fisher tests for binary 

variables. We assessed by Kaplan-Meier analysis the recurrence-free survival after 

the first GI-bleeding event according to endoscopic categorization and in patients 

with angiodysplasia the rate of GI-bleeding recurrence according to the presence of 

small-bowel localizations on VCE-exploration. Statistical analysis was performed with 

SPSS® software. Differences with p-value<0.05 were considered significant.  

 

Results and discussion 

Seventy seven percent of the MHEMO-centers answered the survey allowing further 

analysis of each individual case. All centers had access to the full set of endoscopic 

exploration including VCE. Patient characteristics and results are summarized in 

Table 1. A total of 127 GI-bleeding episodes were reported in 50 patients 

(mean=0.84 GI-bleeding episode per patient-year). At inclusion, 20% had pre-

existing angiodysplasia, 16% were receiving VWF prophylaxis (with GI-bleeding as 

primary indication in half of them), 8% were treated with antiangiogenic drugs 

(octreotide, n=2; atorvastatine, n=2) and 8% with anti-thrombotic drugs.  

During follow-up, angiodysplasia were identified endoscopically in 46% of patients 

confirming angiodysplasia as the leading cause of GI-bleeding in VWD [2]. Patients 

with angiodysplasia were older than patients with obscure GI-bleeding (p=0.002) and 

their most frequent presentation was melena. A total of 5 children, VWD type 2A 

(n=2) or type 3 (n=3), were explored for GI-bleeding. The bleeding source wasn’t 

identified in 3 children while a diagnosis of gastric angiodysplasia and anal fissure 

was established in the others. GI-bleeding and angiodysplasia were more frequently 
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observed in VWD-patients with type 2A, 2B or 3 compared to patients without HMW-

multimers defect (respectively n=40/815 versus n=10/1082, p<0.0001; and n=17/815 

versus 6/108, p=0.005). 

GI-bleeding management in VWD-patients with angiodysplasia is challenging due to 

the severity and the recurrence of bleeding episodes [16, 17]. Off-label use of 

antiangiogenic drugs is sometimes considered in patients with refractory GI-bleeding 

[18, 19]. In our cohort, 73% of patients with angiodysplasia or obscure GI-bleeding 

were treated prophylactically with either VWF-containing concentrates (n=15), 

antiangiogenic drugs (octreotide, n=4; atorvastatine, n=3) or both (VWF prophylaxis 

and octreotide, n=3) during follow-up. VWF prophylaxis was more frequently 

introduced or intensified for GI-bleeding in patients with angiodysplasia or obscure 

GI-bleeding compared to patients with no-angiodysplasia (43%, 72% and 6%; p=0.01 

and p<0.001 respectively). 

The sequential endoscopic investigations during follow-up are summarized in Figure 

1. All patients were explored at least once with conventional endoscopy. Overall, 

angiodysplasia were identified in 26% of patients after conventional endoscopy: new 

additional angiodysplasia were identified in 50% of patients with pre-existing 

angiodysplasia and de novo angiodysplasia in 20% of patients without pre-existing 

angiodysplasia, a proportion in line with a recent study also reporting the frequency 

of angiodysplasia on conventional endoscopy [2]. Besides angiodysplasia, other 

lesions were identified in 32% of patients after conventional endoscopy (for details 

see Table 1). In the remaining 42% of patients, the bleeding source wasn’t identified 

after conventional endoscopy. This high proportion of VWD-patients still having a 

negative exploration after conventional endoscopy highlights the need for a more 

systematic and multimodal approach to identify angiodysplasia [12, 13]. Among these 
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21 patients without bleeding source identification after conventional endoscopy, 15 

underwent at least one VCE-exploration and angiodysplasia were identified in 10/15 

(66%) of them. In patients with angiodysplasia lesions already identified after 

conventional endoscopy, synchronous small-bowel lesions were identified in 3/8 

(38%) of patients who underwent at least one VCE-exploration. No difference in 

VCE-referral was observed whether patients had pre-existing bleeding 

angiodysplasia or not (6/10 and 19/40 patients respectively, p=0.48). A trend for 

more GI-bleeding events was observed in patients referred for VCE compared to 

patients without VCE-referral (3±2.1, n=25 versus 2±1.5, n=11; p=0.11). 

No adverse events associated with VCE-exploration were reported. Although all the 

patients eligible to VCE-exploration were not investigated, de novo angiodysplasia 

were identified in 40% of patients without pre-existing angiodysplasia and new 

additional angiodysplasia in 70% of patients with pre-existing angiodysplasia when 

combining VCE to conventional endoscopy (Table 1). Overall, the endoscopic 

localization of the bleeding source was significantly improved when using VCE-

exploration (p<0.01). This result remained significant even after excluding the 10 

patients with pre-existing angiodysplasia (p<0.05). In our cohort, VCE allowed to 

further identify angiodysplasia in two third of patients with negative conventional 

endoscopy. It should be noted that of the 11 patients with obscure GI-bleeding at the 

end of the follow-up who should have been further explored, 6 were not investigated 

despite VCE availability. This suggests a need for dedicated guidelines for 

endoscopic exploration in VWD-patients with GI-bleeding strengthening the role for 

VCE on top of conventional endoscopy.  

No death related to GI-bleeding occurred during follow-up. A high rate of recurrence 

was observed (median per patient=1[0-2], range: 0-7). At least one recurrence was 
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observed in 58% of patients and 32% of them had at least 2 recurrences. The 

frequency of recurrences was higher in patients with angiodysplasia compared to 

patients with another bleeding lesion (log rank test, p=0.02; Fig 2A).  

At least one complete revision of the GI-tract, including VCE-exploration, was 

performed in 18 patients with angiodysplasia during their follow-up. More GI-bleeding 

recurrences were observed in patients with small-bowel angiodysplasia on VCE than 

in patients with without such localization (median=2.5 [2-4.5], n=12 versus 0[0-1], 

n=6; p<0.01) while there was no significant difference in age and duration of follow-

up between both groups. Accordingly, a lower survival rate before first GI-bleeding 

recurrence was observed in patients with small-bowel angiodysplasia (log-rank test, 

p<0.01), with most of them having their first recurrence within 12 months (Fig 2B).  

Eighteen patients with angiodysplasia (78%) were treated at least once with APC for 

a total of 22 procedures.GI-bleeding relapsed in 55% of these patients and following 

50% of procedures. VCE status was available for 13 patients treated with APC 

(through conventional endoscopy [n=11] or double-balloon enteroscopy [n=2]). The 

median time to re-bleeding after APC of gastric, duodenal or colonic angiodysplasia 

was 6.5 months in patients having a concomitant small-bowel lesion ineligible to APC 

(n=7) whereas only one of the six patients without such localization relapsed after 21 

months (log rank test, p<0.01). Three patients with angiodysplasia relapsed while on 

antithrombotics suggesting that recurrence may also be medication related. 

In our cohort, there was a large heterogeneity in the duration and intensity of the 

VWF prophylaxis regimen. However, an increased use of VWF prophylaxis and/or 

antiangiogenic drugs was observed during follow-up in patients with small-bowel 

angiodysplasia compared to other angiodysplasia patients without such localization 

(10/12, 83% and 2/6, 33% respectively; p=0.03). Antiangiogenic treatment was 
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initiated in 6 patients with 5 of them having small-bowel angiodysplasia ineligible to 

APC. These data suggest that the presence of small-bowel lesions inaccessible to 

endoscopic treatment is associated with a worse outcome [4, 20] and should be 

included in the decision to introduce or intensify VWF prophylaxis or to use 

antiangiogenics. Identifying a lesion on endoscopy doesn’t prove this lesion is the 

cause of GI-bleeding unless active or signs of recent bleeding are also identified. The 

detection of nonbleeding angiodysplasia is likely to be higher when repeating 

endoscopic investigations including VCE. In non-VWD patients, the prevalence of 

incidental colonic angiodysplasia is rare, and these lesions are characterized by a 

benign course with almost no recurrence at 3 years [21]. By contrast in our cohort, 

patients with angiodysplasia had more GI-bleeding recurrence and an increased 

need for VWF replacement therapy or antiangiogenic drugs. Moreover, the 

endoscopic treatment of lesions accessible to APC was efficient in half of the patients 

to prevent further GI-bleeding. These data provide indirect evidence of the clinical 

relevance of these lesions in VWD-patients. 

Altogether our results provide evidence that using VCE on top of conventional 

endoscopy in VWD-patients with GI-bleeding improves the diagnostic yield for 

angiodysplasia and outcome prediction. Our results support a more intensive 

exploration of the GI-tract in VWD-patients with unexplained or recurrent GI-bleeding 

with a systematic use of VCE allowing to identify new lesions eligible for local 

endoscopic treatment or helping to adapt medical treatment.  

As relapse may not only indicate failure of endoscopic treatment but also the 

presence of untreated lesions, such endoscopic strategy aiming to optimize the 

identification and treatment of angiodysplasia could limit the GI-bleeding recurrences 

and improve outcomes in VWD-patients.  
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Two large academic centers (representing 21% of the cohort) accounted for 12 of the 

25 patients referred for VCE. It could be related to an increased awareness of 

angiodysplasia burden in VWD leading to a closer collaboration between 

hematologists and gastroenterologists in largest centers. This inter-center 

heterogeneity reflects real-life data and underlines the need for specific guidelines 

dedicated to the modalities of endoscopic exploration in VWD-patients with GI-

bleeding.  

 Conclusion 

VWD-patients with GI-bleeding could benefit from a better standardized management 

with a more systematic use of VCE looking for angiodysplasia eligible to endoscopic 

treatment or at high risk of relapse. VCE could be useful to improve the diagnostic 

yield of angiodysplasia and to tailor the intensity and duration of VWF prophylaxis 

and the schedule of the endoscopic follow-up considering also VWD severity. 

Whether such a management taking into account the multifocal localization of 

gastrointestinal angiodysplasia could translate into improved outcomes in VWD 

deserves further studies. A multidisciplinary approach including close collaboration 

between hematologists and gastroenterologists and access to full set of endoscopic 

procedures should be the standard of care in VWD-patients with GI-bleeding. 
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Legend of table and figures 

 
Fig 1: Diagnosis yield of video capsule on top of conventional endoscopy in VWD-
patients with GI-bleeding 
 
A) Flow diagram of sequential endoscopic explorations detailing for both patients with and 
without pre-existing angiodysplasia at the start of follow-up the proportion of patients who 
completed VCE and the results of endoscopic exploration (angiodysplasia, other bleeding 
lesion or obscure GI-bleeding). Six patients categorized as obscure GI-bleeding were not 
investigated by VCE despite negative finding on CE. 
 
B) Diagnostic yield of CE+VCE endoscopic strategy compared to CE alone for 
angiodysplasia: in all VWD-patients (n=50, Chi-square test, **p<0.01) and in VWD-patients 
without pre-existing angiodysplasia at start of follow-up (n=40, Chi-square test, *p<0.05). 
 
CE: conventional endoscopy, GI: gastrointestinal, OGIB: obscure GI-bleeding; VCE: video 
capsule endoscopy 

 
 
Fig 2: Risk stratification of GI-bleeding recurrence in VWD-patients with GI-bleeding 
 
A) Comparison of the recurrence-free survival after the first GI-bleeding event according to 

final endoscopic categorization as “angiodysplasia”, “obscure GI-bleeding” or “no 
angiodysplasia”. The recurrence rate was significantly higher in patients with 
angiodysplasia compared to patients with another bleeding lesion (p=0.02, log rank test). 
 

B) Comparison of the recurrence-free survival after the first GI-bleeding event in patients 
with (n=12: VWD type 1 [n=1], 2A [n=5], 2B [n=3], 2M [n=1], 2N [n=1] and 3 [n=1]) or 
without small-bowel angiodysplasia (n=6: VWD type 2A [n=2], 2B [n=1] and 2M [n=3]) on 
VCE†. The recurrence rate was significantly higher in the presence of small-bowel 
angiodysplasia (p=0.005, log rank test). 
 

†Analysis restricted to the 18 angiodysplasia patients who underwent at least one complete 
revision of their gastrointestinal tract (including VCE-exploration) during their follow-up. Of 
the 13 patients with a positive VCE, 12 had a small-bowel localization and one patient a 
gastric lesion. 
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Table 1: Clinical characteristics according to endoscopic categorization 
 
 

Variables 
All  

(n=50) 
Angiodysplasia 

(n=23) 

No-
angiodysplasia 

 (n=16) 

Obscure  
GI-bleeding  

(n=11) 

p-value 
 

Age (median, IQR) 61 [40-68] 65 [49-70] 47 [38-69] 46 [13-62] 0.06
*
, 0.002

†
 

Male/female 26/24 13/10 8/8 5/6 ns
*,†

 

VWD, n (relative %
‡‡) 

Type 1
1
 

Type 2
2 
    2A 

                 2B 
                 2M 
                 2N 
Type 3

3
 

 
1 (0.2%) 
13 (3.5%) 
16 (4.2%) 
8 (1.8%) 
1 (0.7%) 
11 (16%) 

 
1 (0.2%) 
9 (2.4%) 
5 (1.3%) 
4 (0.9%) 
1 (0.7%) 
3 (4.5%) 

 
0 
2 
7 
3 
0 
4 

 
0 
2 
4 
1 
0 
4 

- 
 

VWF:Ag IU.dL
-1

 (median, IQR) 25 [10-40] 29 [15-50] 22 [3-35] 16 [0-40] ns
*,†

 

VWF:RCo IU.dL
-1

 (median, IQR) 10 [5-16] 8 [5-14] 12 [1-20] 10 [0-20] ns
*,†

 

FVIII:C IU.dL
-1

 (median, IQR) 32 [20-49] 33 [24-58] 34 [13-50] 31 [2-53] ns
*,†

 

Use of antithrombotic drugs, n  4 3
**

 1
††

 0 ns
*,†

 

GI- bleeding      

GI-bleeding events, n (median, IQR) per 
patient 

2 [1-3] 3 [1-4] 1 [1-2] 2 [1-2] 0.01
*
,0.04

†
 

Patients with ≥ 1 GI-bleeding recurrence, n (%) 29 (58%) 17 (74%)
¶¶

 5 (31%) 7 (63%) <0.001
*
, 0.04

†
 

Endoscopic procedures      

Gastroscopy, n (median, IQR) per patient 1 [1-2] 2 [1-3] 0.5 [0-1] 1 [1-2] <0.001
*
, ns

†
 

Coloscopy, n (median, IQR) per patient 1 [1-2] 1 [1-2] 1 [0.25-1] 1 [1-2] ns
*,†

 

Completion of VCE during follow-up, n (%) 25 (50%) 18 (78%) 2 (12.5%) 5 (45%)  

      

Lesions identified after conventional 
endoscopy 

    
 

Angiodysplasia 13/50     

New additional lesions
‡
 5/10 - - - - 

De novo angiodysplasia
§
 8/40     

Other lesions
¶
 16/50     

No diagnosis 21/50     

Lesions identified in patients negative after 
conventional endoscopy 
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Angiodysplasia  10/15    

New additional lesions
‡
 - 2/3 - - - 

De novo angiodysplasia
§
  8/12    

Medical management      

VWF prophylaxis      

At baseline, n (%) 8 (16%) 4 (17%) 1 (6%) 3 (27%)  

Introduction or intensification during 
follow-up, n (%) 

19 (38%) 10 (43%) 1 (6%) 8 (72%) 
 

Antiangiogenic drugs      

At baseline, n (%) 4 (8%) 3 (13%) 0 1  

At the end of follow-up, n (%) 9 (18%) 8 (34%)
§§hh

 0 1  

Argon plasma coagulation, n (%) - 18 (78%) - -  

      

*p-value for “no angiodysplasia” vs “angiodysplasia”, †p-value for “obscure GI-bleeding” vs “angiodysplasia”, ‡patients diagnosed with 
angiodysplasia with pre-existing angiodysplasia at start of follow-up, §patients diagnosed with angiodysplasia without pre-existing 
angiodysplasia at start of follow-up, ¶other lesions (n=1 unless otherwise stated) : peptic ulcer (n=5), hemorrhoidal bleeding (n=5), colorectal 
adenoma (n=3), colorectal adenocarcinoma, diverticular bleeding, anal fissure, **Aspirin for coronaropathy in a 67-year old male with VWD type 
2A diagnosed with small-bowel angiodysplasia: no aspirin withdrawal, 3 relapses; Dual aspirin + clopidogrel therapy in a 68-year old female with 
VWD type 2M diagnosed with small-bowel angiodysplasia: 1 relapse after clopidogrel withdrawal; Apixaban uptake for atrial flutter in a 80-year 
old female with VWD 2N diagnosed with small-bowel angiodysplasia: after 2 recurrences under apixaban, a radiofrequency catheter ablation 
was performed in order to remove apixaban. No further relapse occurred after apixaban withdrawal; ††Fluindione uptake for atrial fibrillation in a 
80-year old male with VWD type 2M diagnosed with gastric ulcer and diverticular polyposis: no fluindione withdrawal, 4 relapses; ‡‡relative 
percentage of VWD-patients with GI-bleeding or angiodysplasia relative to the total number of VWD-patients followed in the centers who 
completed the survey; §§one patient stopped atorvastatine uptake before the end of follow-up owing to a lack of efficacy and the presence of 
muscular side-effects. ¶¶11/17 patients without pre-existing angiodysplasia and 6/7 patients with pre-existing angiodysplasia experienced 
repeated bleeding; ns: non-significant. 

 
VWD genotyping (n=1 unless otherwise stated):  

 Type 1
1 
: p.Arg1205Leu  

 Type 2
2 
: 2A: p.Tyr1146Cys,

 
p.Glu1554_Gln1556del (n=2), p.Leu1580Pro, p.Leu1582Pro, p.Arg1583Trp/p.Tyr1584Cys, p.Arg1597Trp (n=3), 

p.Thr1608Pro, p.Val1665_Cys1669del, delExon17-19; 2B:
 
p.Met1304dup (n=4), p.Arg1306Gln, p.Arg1306Trp, p.Arg1308Pro (n=2), p.Arg1308Cys, 

p.Val1316Met, p.Arg1341Gln (n=5), p.Ile1380Lys; Type 2M: p.Arg1315Cys (n=3), p.Arg1374Cys, p.Ser1378Phe, p.Tyr1735Asn, p.Leu1383Pro; Type 
2N:

 
p.Arg854Gln 

 Type 3
3
 : p.Arg273Trp/p.Gln1311*, p.Pro812Argfs*31homozygous, p.Arg34*/p.Arg960*, c.55+1G>T/p.Pro812Argfs*31, p.Pro1266Gln/p.Val1279Ile, 

p.Gln1311*/c.8254-10T>C, p.Gln1311* homozygous, delExon1-52 homozygous, p.Cys1130* homozygous, p.Glu2742*/c.8190_8253+1dup64, 
p.Arg447Trp/p.Cys2248Tyr/p.Leu2786Pro 
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