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Essentials

•	 Angiodysplasias are a common source of refractory gastrointestinal bleeding.
•	 We report a case of a patient with inherited von Willebrand disease and systemic sclerosis.
•	 A hemostaseological evaluation is crucial in the setting of refractory bleeding.
•	 Vonicog alfa was used as prophylactic therapy and led to a reduction of angiodysplasias.
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Abstract
Von Willebrand disease (VWD) is a bleeding disorder caused by qualitative or quanti-
tative defects of von Willebrand factor (VWF). This case report of a patient with sys-
temic sclerosis and gastrointestinal bleeding from angiodysplasias seeks to address 
the key clinical question of a useful diagnostic and therapeutic approach in this set-
ting. The extent of vascular malformations and the frequency of bleeding episodes 
were unusually severe, and we reached a diagnosis of inherited type 2A VWD. After 
an insufficient effect of treatment with factor VIII (FVIII)/VWF, prophylactic admin-
istration of vonicog alfa, a recombinant VWF preparation without FVIII, was initiated. 
This therapy led to a substantial reduction of transfusion requirements and the im-
provement of angiodysplasias. In refractory gastrointestinal bleeding, hemostaseo-
logical evaluation is crucial, as inherited disorders of hemostasis may go unnoticed, 
especially in patients with underlying autoimmune diseases, where complications 
may be ascribed to the underlying disease.

K E Y W O R D S

angiodysplasias, Autoimmune Diseases, scleroderma, systemic, vascular malformations, von 
Willebrand diseases

1  | INTRODUCTION

Von Willebrand disease (VWD) is an inherited platelet-derived bleed-
ing disorder caused by quantitative or qualitative defects of the von 

Willebrand factor (VWF).1 Primary and secondary (acquired) forms 
of VWD exist.1 The latter can be associated with various underlying 
conditions, such as autoimmune diseases, where VWF function is 
impaired by binding to autoantibodies.2 Apart from its role in primary 
hemostasis, VWF participates in the regulation of angiogenesis. Its 
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lack induces gastrointestinal vascular malformations in a subset of 
patients with VWD leading to recurrent and often therapy-resistant 
gastrointestinal bleeding.

Systemic sclerosis (SSc) is a rare autoimmune disease and 
mainly manifests as either diffuse or limited type.3 Limited SSc 
(lcSSc) is characterized by the presence of anticentromere an-
tibodies and a higher prevalence of vascular sequelae, such as 
pulmonary arterial hypertension, compared to the diffuse form.3 
Gastrointestinal involvement in SSc is frequent in both subtypes 
and most often manifests as gastroesophageal reflux disease, 
small intestinal bacterial overgrowth, diarrhea, or constipation.4 
More severe disease can lead to malnutrition, intestinal pseu-
do-obstruction, or significant weight loss, and is associated with 
increased mortality.5

Vascular abnormalities are less commonly reported: 
Telangiectasias are frequently localized in the skin of patients with 
lcSSc; however, some patients develop disseminated angiodysplasias 
throughout the gastrointestinal tract with subsequent life-threaten-
ing bleeding.6 Gastrointestinal angiodysplasias are found in ~1%-5% 
of all patients undergoing endoscopic studies and are frequently lo-
cated in the small bowel.7 They account for ~10% of all gastrointes-
tinal bleedings and ~50% of all small bowel gastrointestinal bleeding 
episodes.7

With this case report, we seek to address the key clinical ques-
tion of the appropriate diagnostic testing and subsequent manage-
ment of severe gastrointestinal bleeding in the setting of a known 
underlying autoimmune condition.

2  | CASE REPORT

A 54-year-old female patient with a history of lcSSc since 2001 was 
hospitalized at our center. Throughout the disease course, she devel-
oped severe Raynaud phenomenon (RP), pulmonary arterial hyper-
tension (PAH), and autoamputation of several fingertips secondary 
to calcinosis and digital ulcers with finger necrosis and tissue loss 
(Figure 1A). Her past medical history was significant for a smoking 
history of 25 pack-years and hypothyroidism. She had been treated 
with various immunosuppressive treatments for her skin manifesta-
tion and deforming arthritis. Her current treatment included intrave-
nous rituximab 500 mg every 3 months with a notable improvement 
in her skin disease, which was paused because of frequent hos-
pitalizations and anemia. She had received the last of rituximab 3 
months before the current admission. Her disease had most notably 
been complicated by recurrent and severe gastrointestinal bleed-
ing secondary to gastric, small and large intestinal angiodysplasias, 

F I G U R E  1   (A) Clinical images of the patient with severe deforming arthritis and autoamputation of several digits. (B) Endoscopy 
studies of the stomach before (left) and 5 months after the initiation of vonicog alfa treatment (right) with significant improvement of 
angiodysplasias. (C) The course of the hematocrit levels over time in relation to treatment. Treatment with plasma-derived FVIII/VWF led 
to improved bleeding control and reduced the number of RBC transfusions. A significant improvement of bleeding ensued after initiation of 
treatment with Vonicog alfa. FVIII, factor VIII; VWF, von Willebrand factor

Plasma-derived FVIII/VWF
Ambrisentan

60

(A)

(C)

(B)

50

R
ed

 b
lo

od
 c

el
l

tr
an

sf
us

io
ns

H
em

at
oc

rit
 (

%
) 40

30

Hospitalization HospitalizationHospitalization

May
2019

Jun
2019

Jan
2020

Feb
2020

Mar
2020

Apr
2020

May
2020

Jul
2019

Aug
2019

Sep
2019

Oct
2019

Nov
2019

Dec
2019

20

10

0

Vonicog alfa
Rituximab

X
Rituximab

X



1232  |     KORSTEN et al.

eventually leading to the persistent need for blood transfusions with 
frequent hospitalizations and endoscopic interventions over the 
past months before the current admission to our center.

Immediately before being transferred to our center, she had 
been admitted to another hospital for severe gastrointestinal bleed-
ing. At that hospital, a minimum hemoglobin level of 5.8 g/dL had 
been detected, and a computed tomography angiography was 
performed without an identifiable bleeding source. She received  
eight red blood cell (RBC) transfusions and 2 units of fresh-frozen 
plasma. On admission, we measured a hemoglobin level of 7.0  g/
dL (normal range, 11.5-15.0  g/dL), and she was transferred to the 
intensive care unit because of daily RBC transfusion requirements, 
impending hemodynamic instability and persistent gastrointestinal 
bleeding despite normal platelet counts and routine tests of coagu-
lation (partial thrombin time and international normalized ratio). An 
endoscopic intervention with argon plasma coagulation of gastric 
and colonic angiodysplasias was again performed but did not lead 
to lasting improvement. Additional laboratory investigations con-
firmed the presence of antinuclear antibodies and anticentromere 

antibodies, as described previously. Because the current bleeding 
episode was life threatening and refractory to supportive and en-
doscopic treatments, a multidisciplinary approach between critical 
care, rheumatology, and hematology ensued.

It was deemed unlikely that the severity of bleeding from angiodys-
plasias could be ascribed to the underlying autoimmune disease alone, 
and further hemostaseological workup was performed. At this point, 
the differential diagnoses favored acquired forms of VWD, which 
are rare but have been reported in autoimmune diseases. We mea-
sured factor VIII (FVIII) activity, VWF antigen, ristocetin cofactor (ACL 
TOP Analyzer, Instrumentation Lab., Werfen, Vienna, Austria), in-vi-
tro bleeding time (Innovance PFA 200 System, Siemens Healthcare 
GmbH, Erlangen, Germany), and platelet aggregometry (APACT 4004, 
LabiTec GmbH, Ahrensburg, Germany). Additionally, collagen-binding 
activity and multimer analysis were performed (Prof. Budde, MediLys, 
Hamburg, Germany). Based on the results given in Table 1 and the 
detected loss of large VWF multimers and the absence of platelet ag-
gregation under low doses of ristocetin, we reached a diagnosis of 
type 2A VWD according to the current classification.8,9 Subsequent 
further history taking and investigations revealed the same disease in 
the patient’s older brother, who reported frequent epistaxis and pro-
longed bleeding after minor trauma. The condition was likely inher-
ited in an autosomal-dominant trait by the patient’s mother, who had 
reportedly suffered heavy, and at times, life-threatening menstrual 
bleeding. She was deceased at the time, which precluded further anal-
yses. Another sister of the patient reported no history of bleeding. 
Overall, the family history confirmed the diagnosis of inherited VWD 
(Figure 2).

We initiated treatment with the usual on-demand administration 
of plasma-derived VWF/FVIII concentrates, which had no long-lasting 
effect and led to recurrent transfusion requirements and endoscopic 
interventions with argon plasma coagulation. Therefore, prophylaxis 
with plasma-derived VWF/FVIII concentrates was administered, 
which led to a partial response with an improvement of gastrointesti-
nal bleeding but the persistent need for RBC transfusions. However, 
this therapy was complicated because factor VIII clotting activity 
(FVIII:C) plasma levels reached values far above the normal range, fur-
ther deteriorating the patient’s underlying RP and PAH. Consequently, 
treatment with the endothelin receptor antagonist ambrisentan was 

TA B L E  1   Results of coagulation studies

Assay
Before vonicog 
alfa treatment

During vonicog 
alfa treament

Normal 
range

FVIII:C activity 88% 101% 70%-170%

VWF antigen 103% 176% 66%-176%

Ristocetin 
cofactor

28% 109% 61%-239%

Ratio 0.27 >0.6

Collagen 
binding 
activity

4.3% 50%-250%

PFA 200 COL/
EPI

>300 s 85-165 s

PFA 200 COL/
ADP

160 s 71-118 s

Abbreviations: ADP, adenosine diphosphate; COL, collagen; EPI, 
epinephrine; FVIII, factor VIII; FVIII:C, factor VIII clotting activity; PFA, 
platelet function analyzer; VWF, von Willebrand factor.
Bold entries denote abnormal values.

F I G U R E  2   Pedigree of the patient. The 
patient’s mother (deceased) reportedly 
suffered from heavy menstrual bleeding. 
The patient’s older brother experienced 
frequent epistaxis and prolonged bleeding 
after minor trauma. Another older sister is 
unaffected
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begun concomitantly with the ongoing substitution of plasma-derived 
VWF/FVIII. Unfortunately, ambrisentan had to be discontinued due to 
developing medication-induced anemia.

Since it proved impossible to control the bleeding episodes 
without worsening the SSc-related sequelae sufficiently, we de-
cided to commence treatment with the only available VWF prepa-
ration devoid of FVIII, the recombinant VWF concentrate vonicog 
alfa. Prophylactic (off-label) administration three times per week 
(8450  IU/week, 50  IU/kg), significantly reduced bleeding epi-
sodes and stabilized hematocrit levels without any adverse events. 
The number of RBC transfusions could be substantially reduced 
(Figure 1C). An endoscopic investigation 5 months after vonicog alfa 
treatment initiation showed a clearly diminished number of angiodys-
plasias (Figure  1B). Nevertheless, hematocrit levels remain below 
35% despite vonicog alfa treatment. We assume that small bowel 
angiodysplasias persist and may lead to occult bleeding. However, 
the overt gastric and colonic angiodysplasias have improved.

3  | DISCUSSION

We report the unusual case of a patient with SSc and inherited 
VWD with an insufficient response to conventional treatment. We 
successfully treated her with vonicog alfa as repeated administra-
tion three times per week. Vonicog alfa contains high amounts of 
ultra-large VWF multimers,10 which are essential for hemostasis 
and particularly for angiogenesis regulation. The Food and Drug 
Administration has approved vonicog alfa for on-demand treatment, 
control of bleeding episodes, and perioperative bleeding manage-
ment in patients with VWD.11

Continuous prophylaxis with vonicog alfa stabilized haemostasis 
and positively influenced the vascular malformations without the un-
desirable effects resulting from high FVIII:C levels. The mechanism 
of vascular homeostasis regulation by VWF is complex: Its binding 
to integrin avß3 in endothelial cells can activate angiogenesis while 
at the same time counteracting vessel maturation in vascular smooth 
muscle cells (reviewed in Randi and Laffan12). Since this is predomi-
nantly mediated by the ultra-large VWF multimers, vonicog alfa may 
have effectively interfered with the disrupted vessel formation in 
this case. An antiangiodysplastic effect of rituximab seems unlikely, 
as it had been administered for years until 3 months before the cur-
rent admission without improving the bleeding frequency.

The exact mechanism of how vonicog alfa led to better control 
of the gastrointestinal bleeding than a plasma-derived VWF/FVIII-
containing preparation, which led to only a partial improvement, 
remains elusive. In this particular patient with concomitant SSc and 
PAH, we observed worsening of PAH, presumably due to high levels 
of FVIII. Higher levels of FVIII have been described in patients with 
chronic thromboembolic pulmonary hypertension and PAH com-
pared to healthy controls.13

Because acquired functional VWF defects are increasingly rec-
ognized in autoimmune and other diseases,14 a thorough hemosta-
seological evaluation is highly recommendable in systemic diseases 

because patients who are potentially jeopardized by a further in-
crease of FVIII activity through plasma-derived VWF/FVIII concen-
trates may particularly benefit from the administration of FVIII-free 
VWF preparations. Also, the testing of VWD-associated abnormali-
ties is an area of active research.15

Of note, the patient and her siblings had not been aware of an 
inherited coagulation disorder, which underscores the importance 
of history taking in bleeding disorders. This is especially true in pa-
tients with an autoimmune disorder because severe complications, 
as in the presented case, may be falsely ascribed to the underlying 
condition and preclude appropriate testing.

In conclusion, this is the first reported case of the administration 
of vonicog alfa as prophylactic therapy in a patient with a combina-
tion of SSc-associated gastrointestinal bleeding and inherited type 
2A VWD as a result of multidisciplinary care between critical care, 
rheumatology, and hematology.
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