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VON WILLEBRAND DISEASE

    Special con sid er ations in GI bleed ing 
in VWD patients 
      Nicholas L.J.   Chornenki ,  Edwin   Ocran , and  Paula D.   James  
 Department of Medicine, Queen ’ s University, Kingston, Canada 

   Gastrointestinal (GI) bleed ing is an impor tant cause of mor bid ity and mor tal ity in von Willebrand dis ease (VWD). It has 
been noted that GI bleed ing caused by angiodysplasia is over rep re sented in VWD patients com pared to other causes. 
The bleed ing from angiodysplasia is noto ri ously dif fi  cult to treat; recur rences and rebleeds are com mon. A grow ing body 
of basic sci ence evi dence dem on strates that von Willebrand fac tor neg a tively reg u lates angio gen e sis through mul ti ple 
path ways. VWD is clin i cally highly asso ci ated with angiodysplasia. The pre dis po si tion to angiodysplasia likely accounts 
for many of the clin i cal dif fi  cul ties related to man ag ing GI bleed ing in VWD patients. Diagnosis and treat ment are chal-
leng ing with the cur rent tools avail  able, and much fur ther research is needed to fur ther opti mize care for these patients 
with regard to acute treat ment, pro phy laxis, and adjunc tive ther a pies. In this review we pro vide an over view of the avail -
able lit er a ture on GI bleed ing in VWD and explore the molec u lar under pin nings of angiodysplasia - related GI bleed ing. 
Considerations for diag nos tic effec tive ness are discussed, as well as the nat u ral his tory and recur rence of these lesions 
and which ther a peu tic options are avail  able for acute and pro phy lac tic man age ment.  

   LEARNING OBJEC TIVES 
    •  Teach the inves ti ga tion and man age ment of GI bleed ing in VWD patients 
   •  Describe the role that angiodysplasia plays in VWD  

  CLINICAL CASE 
 A 59  year  old male with type 2B VWD pres ents to the hos
pi tal with a 1  day his tory of melena stools. During pre vi
ous bleed ing events, he usu ally received treat ment on 
demand with von Willebrand fac tor (VWF) con cen trate 
and tranexamic acid (TXA). Upon exam i na tion, he is vitally 
sta ble. The lab work is nota ble for a hemo glo bin of 85   g / L 
(com pared to 140   g / L at his last clinic visit 2 months ago). 
The patient is admit ted to the hos pi tal and treated with 
a VWF / fac tor VIII (FVIII) con cen trate of 80 IU / kg intra ve
nously every 8 hours. Central venous access is obtained 
to assist with resus ci ta tion. Upper and lower endoscopies 
are performed the next day and do not show the source 
of the bleed ing. The patient then undergoes a VCE study 
that dem on strates a bleed ing angiodysplasia lesion in the 
ileum. The lesion is treated with argon plasma coag u la tion. 
The patient is titrated down to daily VWF / FVIII pro phy laxis 
over the next week. Ten days after the ini tial admis sion, the 
patient, with sta ble hemo glo bin and no clin i cal evi dence of 
bleed ing, is discharged home on daily pro phy laxis. 

 Background 
 VWF acts as a bridg ing mol e cule for plate let adhe sion and 
as a car rier for FVIII dur ing nor mal hemo sta sis. Under high 
shear con di tions, VWF also pro motes plate let aggre ga
tion. 1  Defects or defi ciencies in VWF occur in VWD, which 
is the most com mon inherited bleed ing dis or der. VWD has 
an over all prev a lence in the gen eral pop u la tion as high as 
1 % , with symp tom atic dis ease occur ring in 0.1 % . 2  Further 
clas si fi  ca tion of VWD is based on the type of defi  ciency. 
VWD type 1 occurs in 75 %  of cases and is a par tial quan ti
ta tive defi  ciency resulting in the mildest VWD phe no type. 3

VWD type 2 is char ac ter ized by qual i ta tive defi ciencies of 
VWF and has mul ti ple sub clas si fi  ca tions. The type 2A sub
type has a selec tive defi  ciency of high  molec u lar  weight 
multimers (HMWM) of VWF due to either impaired multi
merization or enhanced pro te  ol y sis. In con trast, in type 
2B VWD there is also reduced HMWM as well as var i able 
throm bo cy to pe nia; how ever, the mech a nism is due to the 
enhanced affi n ity of VWF for the plate let gly co pro tein Ib 
(GPIb) recep tor as a result of gain  of  func tion muta tions, 
reduc ing the quan ti ties of both bind ing part ners. Subtypes 
2M and 2N are less com mon and are the result of  var i ants 
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that make VWF less effec tive at bind ing to GPIb and FVIII, 
respec tively. Type 3 VWD reflects a near com plete defi ciency of 
VWF, is the rar est of the clas si fi ca tions, and has the most seri ous 
clin i cal man i fes ta tions.4,5

Unsurprisingly, the pri mary clin i cal man i fes ta tion and pre sen
ta tion of VWF defi ciency lead ing to diag no sis is bleed ing. Bleed
ing pri mar ily pres ents as gas tro in tes ti nal (GI) bleed ing, epi staxis, 
or men or rha gia. Heavy men strual bleed ing is the most com mon 
ini tial pre sen ta tion. While GI bleed ing occurs less fre quently 
than epi staxis or men or rha gia, it car ries a higher mor bid ity and 
mor tal ity.6 Notably, GI bleed ing is the most com mon rea son for 
VWD patients to require hos pi tal i za tion dur ing a bleed ing epi
sode.7 In this review we dis cuss the path o phys i  ol ogy of GI bleed
ing in VWD, par tic u larly with respect to angiodysplasia, out line 
opti mal diag nos tic strat e gies, and explore treat ment options.

VWD and angiodysplasia
Clinically, it has been dem on strated that qual i ta tive or quan ti ta
tive defects of VWF are asso ci ated with vas cu lar malformations, 
espe cially in the GI tract.8 This occurs in both con gen i tal VWD 
and acquired von Willebrand syn drome (AVWS). In one of the 
first largescale descrip tions of this phe nom e non via a sur vey 
conducted in the 1990s, the inci dence of vas cu lar malformations 
only occurred in VWD patients with absent HMWMs of VWF. A 
study com par ing bleed ing ten den cies between VWD type 2A 
and 2M, which have sim i lar VWF and FVIII lev els but dif fer in 
HMWM loss, found that bleed ing rates were higher in inci dence 
and sever ity among type 2A patients.9 While this lack of HMWM 
was ini tially suggested as the caus a tive mech a nism, sub se quent 
stud ies have found angiodysplasia over rep re sented in all  other 
VWD sub types, suggesting other mech a nisms may also con
trib ute.10 Angiodysplasia prev a lence and bleed ing rates dif fer 
between VWD sub types. A scop ing review of the avail  able lit er
a ture found that type 2A represented 39% of reported cases and 

type 3, 14.4%, while type 1 made up only 11.6%.11 Populationlevel 
data on prev a lence are lacking due to reports over whelm ingly 
being case reports.

Angiodysplasia in VWD also occurs out side the GI tract, 
although most (>85%) is gas tro in tes ti nal.11 Interestingly, in a scop
ing review of vas cu lar abnor mal i ties in VWD patients, 10% of the 
146 patients included had a con cur rent diag no sis of hered i tary 
hem or rhagic tel an gi ec ta sia. A prior study eval u at ing the micro
cir cu la tion in 100 VWD patients’ fin gers using intra vi tal cap il lary 
micros copy to visu al ize the nail bed dem on strated increased 
dila ta tion, micro scopic bleed ing, and dys plas tic changes. These 
abnor mal i ties were highly pre dic tive of the diag no sis of VWD 
as opposed to other bleed ing dis or ders, such as hemo philia.12 
While angiodysplasia can be pres ent in mul ti ple loca tions, the GI 
tract deserves spe cial note due to the poten tial to cause seri ous 
ill ness from bleed ing com pli ca tions.

Molecular mech a nisms of angiodysplasia in VWD
The pre cise under ly ing mech a nisms of angiodysplasia in VWD 
have been explored in cel lu lar and ani mal mod els. Increased 
vas cu lar endo the lial growth fac tor (VEGF)–depen dent angio
gen e sis was recently documented in endo the lial cells (ECs) and 
mice defi cient in VWF.13,14 These results pro vide direct evi dence of 
the reg u la tory role of VWF in angio gen e sis and a con nec tion to 
angiodysplasia found in patients with absent or abnor mal VWF. 
Subsequent stud ies in this area have sought to fur ther inves ti gate 
the molec u lar path ways by which VWF reg u lates angio gen e sis, 
tak ing into con sid er ation the numer ous bind ing part ners of VWF 
and the many pos si ble mech a nisms through which VWF may reg
u late ves sel for ma tion.15 The cur rent evi dence sug gests that VWF 
mod u lates angio gen e sis via both the extra cel lu lar and the intra
cel lu lar path ways that pro mote VEGF sig nal ing (Figure 1).13,15

In the extra cel lu lar path way, VWF mod u lates angio gen e sis by 
interacting with integrin αvβ3. It is suggested that the bind ing of 

Figure 1. Molecular mechanisms of angiodysplasia driven by abnormalities in VWD based on comparisons between normal cells (A) 
and VWF-deficient ECs (B). Adapted with permission from Selvam and James21 and Allerkamp et al.22
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VWF to ECs via integrin αvβ3 results in the inhi bi tion of VEGFR2 
sig nal ing and the sub se quent inhi bi tion of angio gen e sis.16 It has 
also been observed that the absence of integrin αvβ3 in mice is 
asso ci ated with increased VEGFR2–depen dent angio gen e sis.17 
Similar enhanced VEGFR2–depen dent angio gen e sis has been 
observed in VWFdefi cient ECs.13 Interestingly, the pres ence of 
extra cel lu lar VWF only par tially inhibited the angio genic poten
tial of VWFdefi cient human umbil i cal vein ECs, suggesting that 
an intra cel lu lar VWF path way may be involved in reg u lat ing ves
sel for ma tion.13

In the intra cel lu lar path way, the absence of WeibelPalade 
bod ies, which are stor age organ elles for VWF and other bio ac
tive mol e cules, either due to defec tive or defi cient VWF, results 
in the free release of angiopoietin2 (Ang2) from ECs. This is 
pro posed to pro mote EC angio genic activ ity via Tie2 recep
tors.13,18 VWF is known to pro mote the for ma tion of Weibel 
Palade bod ies, which store sev eral mol e cules, includ ing VWF 
and Ang2.19 In fact, VWF has been shown to reg u late the syn
the sis, stor age, and release of Ang2, with increased mRNA lev
els of Ang2 noted in VWFdefi cient mice and indi vid u als with 
type 3 VWD.14

Previous stud ies show ing that Ang2 plays a role in the inter
nal i za tion and deg ra da tion of integrin αvβ3 con firm an inter
con nec tion between the two path ways.20 Additionally, both 
the extra cel lu lar and intra cel lu lar path ways make use of VEGFR
2 sig nal ing, and thus a defi ciency of VWF results in increased 
VEGFR2–medi ated angio gen e sis.13 VWF, there fore, reg u lates 
angio gen e sis through VEGFR2 sig nal ing inhi bi tion. Interestingly, 
mul ti ple stud ies have impli cated abnor mally increased VEGFR
2 sig nal ing in the devel op ment of frag ile and leaky ves sels, as 
observed in VWD patients.15

VWD, angiodysplasia, and other causes of GI bleed ing
In a sur vey of patients admit ted to US hos pi tals for GI bleed
ing, angiodysplasia occurred in 36.5% of cases with a VWD diag
no sis. This was sig nifi  cantly higher than the nonVWD patients 
with GI bleed ing, 9.5% of whom were hos pi tal ized as a result of 
angiodysplasia.23 The true prev a lence of angiodysplasia in VWD 
patients is likely underestimated due to diag nos tic dif fi cul ties. A 
study of 48 VWD patients with a his tory of unex plained GI bleed
ing who had already com pleted con ven tional endos copy and 
sys tem atic VCE eval u a tion revealed that 38% had pre vi ously 
undi ag nosed GI angiodysplasia.24 Interestingly, GI bleed ing 
from other causes, such as colon can cer or pep tic ulcer dis ease, 
appears to occur at sim i lar rates in VWD patients as the gen eral 
pop u la tion, although due to under ly ing hemo static defects, the 
bleeds are more severe.25

Investigations into VWD rates in patients with angiodysplasia 
and the prev a lence of angiodysplasia in VWD are lim ited but sug
gest that up to 10% of patients with angiodysplasia may have a 
VWD diag no sis.11 Overall, VWD remains over rep re sented among 
patients with angiodysplasia, and angiodysplasia is a sig nifi  cant 
cause of bleed ing in VWD. These find ings are espe cially strik ing 
when con sid er ing that the prev a lence of angiodysplasia in non
VWD patients is reported as less than 1%.26 Evaluating for VWD 
or acquired von Willebrand syn drome in patients with angiodys
plasia should be con sid ered. A pre vi ous sys tem atic eval u a tion of 
9 patients with bleed ing angiodysplasias found abnor mal VWF, 
par tic u larly HMWM defi ciency, in 8 of those patients. However, 
all 8 patients had a detect able rea son for AVWS, and con gen i tal 

VWD was not diag nosed.27 Given the advances in the diag no
sis of both GI bleed ing and VWD, fur ther pro spec tive work is 
needed in eval u at ing VWF lev els and func tion in angiodysplasia 
patients.

Diagnosis of the cause of GI bleed ing in VWD
Since the source of GI bleed ing in VWD is often from angiodys
plasia, diag no sis can be chal leng ing. VWD patients are most 
com monly diag nosed with angiodysplasia by con ven tional 
endos copy or VCE.11 Conventional upper and lower endoscopies 
are the ini tial tests of choice, pri mar ily due to eas ier access rather 
than supe rior test ing char ac ter is tics. Conventional endos copy is 
also impor tant to rule out other causes of GI bleed ing, such as 
ulcers or malig nancy. Given the poten tial for a lifethreat en ing 
bleed, inves ti ga tions and man age ment should be con cur rent.

Both VCE and enteroscopy (using an endo scope to visu al ize 
the small bowel) allow visu al i za tion of the small bowel, a com
mon loca tion for angiodysplasia in VWD patients. Visualization 
in enteroscopy is lim ited com pared to VCE but has the ben e fit 
of the option of con cur rent ther a peu tic inter ven tion at the time 
of visu al i za tion.28 Even with VCE, more than 20% of GI bleed ing 
in VWD patients does not have a clear source.29 Importantly, 
even if angiodysplasia is not the under ly ing diag no sis, the abil
ity to diag nose alter nate causes of GI bleed ing in VWD patients 
improves when VCE is performed in addi tion to con ven tional 
endos copy.24,29

VCE has lim i ta tions. Lesions that are not actively bleed ing may 
be more dif fi cult to visu al ize and may remain uniden ti fied. There 
is also an approx i ma tely 2% risk of a retained cap sule—patients 
with VWD likely have mul ti ple stud ies and may have higher com
pli ca tion rates.30 Other diag nos tic stud ies, such as angi og ra phy 
or a red cell scan, can be ben e fi cial in cer tain cir cum stances but 
require a min i mum vol ume of ongo ing blood loss to detect a 
sig nifi  cant find ing, and con se quently, in angiodysplasia related 
bleed ing is often unrevealing.31 Overall, diag no sis is chal leng ing 
and often made by exclu sion. A suggested workup that incor
po rates infor ma tion from existing guide lines on GI bleed ing is 
shown in Figure 2.31,32

Treatment of GI bleed ing in VWD—acute man age ment
The treat ment of acute GI bleed ing for VWD patients is like 
their other bleed ing events and involves correcting the pri
mary hemo static defect from a lack of VWF and increas ing 
FVIII. In addi tion to stan dard ther a pies such as desmopressin, 
VWF con cen trate, and fac tor replace ment,3 endo scopic and 
pro ce dural inter ven tions can pro vide defin i tive man age ment  
(Table 1). Generally, GI bleed ing is more dif fi cult to con trol 
than other types of bleeds, and dou ble the VWF con cen trate 
is needed to achieve hemo sta sis in ret ro spec tive eval u a tions.7 
There are no spe cific rec om men da tions as to what prod uct 
should be uti lized in these patients with respect to choos ing 
prod ucts containing VWF alone or prod ucts com bin ing VWF 
and FVIII (each with a var i able ratio of the two com po nents). 
Evidence with newer recom bi nant VWF con cen trates, such as 
Vonicog Alfa, in GI bleed ing is lim ited but poten tially prom is
ing.33 Vonicog Alfa has an abun dance of ultrahigh weight multi
mers and is wor thy of fur ther study in VWDrelated GI bleed ing, 
par tic u larly if caused by angiodysplasia.

Adjunctive ther a pies used dur ing an acute bleed, such 
as TXA, should be admin is tered in VWDrelated bleeds. One 
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eval u a tion showed a high rate of response (55%) with TXA, 
but patients often receive mul ti ple ther a pies.24 Of note, a 
recent large ran dom ized con trolled trial of TXA in nonVWD GI 
bleeds, the HALTIT trial, dem on strated no ben e fit and some 
evi dence of harm. However, TXA is still suggested in VWD.34 
As with other GI bleeds, anti co ag u lant and antiplatelet agents 
should be with held, with con sid er ation for rever sal if these 
prod ucts are avail  able and indi cated.

Endoscopic treat ment should not be neglected, and the 
timely involve ment of the gas tro en ter ol ogy depart ment for 
diag no sis and man age ment is imper a tive. Treatment endo scop i

cally is based on the under ly ing cause of the bleed. Angiodyspla
sia deserves spe cial con sid er ation due to its prev a lence among 
VWD patients. Unfortunately, because angiodysplasia typ i cally 
occurs in the small bowel, it is often not ther a peu ti cally acces
si ble via tra di tional endo scopic meth ods.28 Endoscopic options 
include argon plasma coag u la tion and bipo lar electrocoagula
tion. These are suc cess ful for angiodysplasia when there is a sin
gle lesion or only a few small lesions; how ever, com pli ca tion rates 
increase with the num ber of inter ven tions. Laser treat ment, for 
exam ple, has a higher per fo ra tion rate than argon plasma coag
u la tion but pro vi des hemo sta sis to a deeper depth.28 In extreme 
cir cum stances, sur gi cal man age ment that includes resec tion of 
an entire sec tion of bowel could be com pleted, but suc cess is 
var i able if there is no clear source (such as a malig nancy).11,35 If the 
source is angiodysplasia, the oper a tion may be futile since more 
angiodysplasia will develop over time, given that the under ly ing 
dis ease drives its ongo ing devel op ment.

Prophylaxis for GI bleed ing in VWD
Prophylactic treat ment with VWF con cen trate is the most effec
tive method of pre vent ing recur rent bleed ing. In patients with 
VWD with a his tory of severe bleeds, pro phy laxis is suggested 
by the most recent guide lines.3 The VWD Prophylaxis Network 
study is the larg estknown reg is try study designed to eval u ate 
pro phy laxis out comes.37 Among patients with severe bleed ing 
from VWD, about a quar ter in the study were started on pro phy
laxis for GI bleed ing. Prophylaxis for muco sal bleed ing, such as 
GI bleed ing and men or rha gia, was not found to be as effec tive 
as that for joint bleed ing. The rate of favor able out comes with 
reg u lar pro phy laxis in GI bleed ing was 49%, com pared to 86% 
for joint bleed ing.37 This lower effi cacy was also dem on strated 
in their fol lowup study of pro phy laxis when a dose esca la tion 
strat egy was used.38 Interestingly, in the only ran dom ized con
trolled trial avail  able to date that addresses this topic, pro phy
laxis resulted in more GI hem or rhage (response rate, 13.87; 95% 
CI, 1.84104.46) than ondemand treat ment.39 However, most of 
the GI bleed ing events in this study occurred in a sin gle patient, 
and there is no rea son to sus pect that result would be rep li cated 
in a larger study. Overall, fur ther study is needed into the opti mal 
pro phy laxis reg i mens in GI bleed ing for VWD, but the avail  able 
evi dence from reg is try stud ies sug gests a decreased num ber 
and inten sity of GI bleed ing events.6,38,40,41

Adjuvant and res cue treat ments
Other treat ments out side the tra di tional hemo static man age
ment or pro ce dural inter ven tions that have been used in case 
reports are fur ther described in Table 2.11 A num ber of these 
adjunc tive or res cue treat ments, such as tha lid o mide or statin 
ther a pies, focus on targeting angio gen e sis path ways.11 Atorvas
tatin is the most used and would be the recommended choice of 
statin were one to be used. Data are lacking as to whether other 
statins are less effec tive.

Other inter ven tions, such as ste roids, are thought to increase 
the lev els of cir cu lat ing VWF. The ratio nale behind many of these 
treat ments is to reduce the con tri bu tion of angiodysplasia to 
these GI bleeds. Therapies used before these res cue treat ments 
are ini ti ated are highly var i able. Some of these ther a pies require 
a lon ger time course for effec tive ness and should, if needed, be 
used along side, rather than in place of, pre vi ously described 
treat ments.

Figure 2. Diagnostic algorithm for GI bleeding in VWD.
CT, computed tomography.
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Often, mul ti ple adjunc tive treat ments are used together, and 
their var i abil ity in the time course makes it dif fi cult to  dis cern which 
inter ven tion has had a ther a peu tic effect. Moreover, in more than 
half of all  cases found in the lit er a ture on vas cu lar abnor mal i ties in 
VWD patients, the ulti mate clin i cal out come was not reported.11 
The role of con cur rent antiangiogenic ther a pies when com bined 
with pro phy laxis for GI bleed ing war rants fur ther study.11

Other impli ca tions for care
Overall, GI bleed ing in VWD patients is dif fi cult to man age. The 
existing ther a pies for VWDrelated bleed ing appear to have 
lower effi cacy in GI bleed ing. Likely, this dif fi culty stems from 
the ongo ing devel op ment of angiodysplasia in VWD, which is 
respon si ble for many GI bleeds. Much fur ther study is needed 
to fur ther opti mize care for these patients with regard to diag

Table 1. Acute hemo static and endo scopic inter ven tions for GI bleed ing in VWD

Intervention Dosage Mechanism Cautions Notes

Desmopressin3 0.3  µg/kg with repeat doses 
given as needed

Increases plasma lev els of 
VWF and FVIII

Contraindicated in type 2B 
due to increased plate let 
bind ing cas ing throm bo cy
to pe nia;  
inef fec tive in type 3

Patients should have 
established response with 
desmopressin  
chal lenge

VWF/FVIII
con cen trate3

Dependant on indi ca tion, 
more severe bleeds have 
higher suggested dose.

Exogenously increases lev
els of VWF and FVIII

Potential for inhib i tor devel
op ment, infu sion reac tions

Suggested tar gets of fac tor 
VIII >50 IU/dL and VWF:RCo 
>50 IU/dL

TXA3 Dose varies: suggested 1–2 g IV 
load ing dose and up to 1 g IV 
every 8 hours after ward until 
hemo sta sis achieved34,36

Antifibrinolytic agent Avoid if hema tu ria pres ent

Argon plasma  
coag u la tion28

N/A Electric cur rent conducted 
through argon gas

Depth of coag u la tion only a 
few mil li me ters

Embolization31 N/A Occlusion of cul prit ves sel Greater risk of com pli ca
tions, includ ing ische mic 
bowel

Only effec tive if source of 
bleed comes from a spe cific 
blood ves sel

Surgical resec tion24 N/A Removal of affected GI tract Unlikely to resolve 
all  bleed ing if fur ther 
angiodysplasias develop

Last resort, high  
com pli ca tion rate

Electrocautery8–28 N/A Tissue and ves sel destruc
tion with direct appli ca tion 
of elec tric cur rent

Risk of per fo ra tion higher 
than argon plasma  
coag u la tion

IV, intra ve nously; N/A, not appli ca ble; VWF:RCo, VWF ristocetin cofactor activity.

Table 2. Adjunctive and res cue treat ments for VWD-asso ci ated GI bleed ing

Treatment Time course Mechanism Notes

Highdose statins11 Nonacute Antiangiogenic

Bevicizumab11 Nonacute Decreases angio gen e sis by  
act ing as human ized mono clo nal 
anti body against VEGF

Also used in HHT; bleed ing risk

Octreotide11 Acute and pro phy lac tic  
man age ment

Decreased splanch nic blood flow 
and improved plate let aggre ga tion

Thalidomide11,24 Nonacute Antiangiogenic Based on lim ited data, appears less 
effec tive than lenalidomide

Lenalidomide42 Nonacute, up titra tion as needed, 
poten tial for longterm con trol

Antiangiogenic

Estrogen/pro ges ter one43 Acutely Stimulation of ECs to increase VWF Potential throm botic side effects

Tamoxifen44 Nonacute Antiangiogenic Also used in HHT

Steroids (includ ing danazol)11 Acutely Increase in FVIII lev els Often tran sient effect, poten tially 
toxic to the liver

β block ers (usu ally non se lec tive, 
such as pro pran o lol)

Both acutely and pro phy lac ti cally Blood flow redis tri bu tion Usually accom pa nied by octreotide

HHT, hered i tary hem or rhagic tel an gi ec ta sia.
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no sis, pro phy laxis, and adjunc tive treat ments—par tic u larly those 
that tar get angio gen e sis. How many patients with angiodyspla
sia have undi ag nosed abnor mal i ties related to VWF also remains 
unknown, whether they are a result of VWD or AVWS.

CLINICAL CASE (CON TIN UED)
Over the next 2 months, despite pro phy laxis, the patient has 
an ongo ing weekly trans fu sion require ment and 3 readmissions 
for GI bleed ing, with angiodysplasia treated with acti vated 
pro tein C for 2 of them. A deci sion is made prior to dis charge 
on the third hos pi tal i za tion to start the patient on atorvastatin, 
80 mg daily, in an attempt to address his angiodysplasia. Over 
the next 3 months, his trans fu sion require ment is elim i nated, 
and sub se quently, the daily pro phy laxis fre quency is reduced. 
One year after starting atorvastatin, the patient has remained 
free from hos pi tal i za tion for bleed ing events for over 6 months.
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