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Abstract
For more than 50 years bleeding from gastrointestinal 
angiodysplasias has been treated by hormonal 
therapy with estrogens and progesterons. After a 
randomized study finally demonstrated that hormones 

have no effect on bleeding events and transfusion 
requirements, therapy has switched to endoscopic 
coagulation. However, angiodysplasias tend to recur 
over months to years and endoscopy often has to be 
repeated for long time periods. Thalidomide, which 
caused severe deformities in newborn children in the 
1960s, is now increasingly used after it was shown 
to suppress tumor necrosis factor alpha, inhibit 
angiogenesis and to be also effective for treatment of 
multiple myeloma. In 2011 thalidomide was proven 
to be highly effective for treatment of bleeding from 
gastrointestinal angiodysplasias in a randomized study. 
Further evidence by uncontrolled studies exists that 
thalidomide is also useful for treatment of bleeding 
in hereditary hemorrhagic telangiectasia. In spite of 
this data, endoscopic therapy remains the treatment 
of choice in many hospitals, as thalidomide is still 
notorious for its teratogenicity. However, patients with 
gastrointestinal bleeding related to angiodysplasias 
are generally at an age in which women have no 
child-bearing potential. Teratogenicity is therefore no 
issue for these elderly patients. Other side-effects 
of thalidomide like neurotoxicity may limit treatment 
options but can be monitored safely.
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Core tip: Traditionally, bleeding from gastrointestinal 
angiodysplasias has been treated by hormonal therapy. 
After a randomized study finally demonstrated that 
hormones are not efficient, treatment has switched to 
endoscopic coagulation techniques. Thalidomide was 
recently proven to be highly effective for treatment 
of bleeding from gastrointestinal angiodysplasias and 
is also useful for bleeding in hereditary hemorrhagic 
telangiectasia. However, thalidomide is rarely used as 
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Table 1  Different types of gastrointestinal vascular 
malformations
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it is still notorious for its teratogenicity. Patients with 
gastrointestinal bleeding related to angiodysplasias 
are generally old and teratogenicity is not an im
portant issue. Other side-effects of thalidomide like 
neurotoxicity may limit treatment options but can be 
monitored safely.

Bauditz J. Effective treatment of gastrointestinal bleeding with 
thalidomide - Chances and limitations. World J Gastroenterol 
2016; 22(11): 3158-3164  Available from: URL: http://www.
wjgnet.com/1007-9327/full/v22/i11/3158.htm  DOI: http://dx.doi.
org/10.3748/wjg.v22.i11.3158

INTRODUCTION
In the absence of more specific therapeutic options, 
gastrointestinal bleeding due to vascular malformations 
has been treated by hormonal therapy since the 
1950s. With the invention of flexible endoscopy of 
the digestive tract, treatment has more and more 
switched to endoscopic measures. Typically, different 
coagulation techniques are applied in these patients. 
However, if there are multiple lesions, endoscopy has 
to be performed repeatedly, as it is often not possible 
to extinguish all lesions and angiodysplasias tend to 
recur for months and years[1]. 

After hormonal therapy has been proven to be 
ineffective by a randomized study[2], endoscopy is 
by far the preferred treatment in most hospitals. 
However, as an acutely bleeding angiodysplastic 
lesion is only rarely present during endoscopy and 
therefore coagulation is generally prophylactic, efficacy 
of endoscopic treatment is not self-evident and has 
neither been proven for reduction of bleeding episodes 
nor transfusion requirements. 

After the first report on the use of thalidomide for 
bleeding from gastrointestinal angiodysplasias during 
the Congress of the American Gastroenterological 
Association (AGA) in 2002[3] and several subsequent 
case series[4-6], a randomized study finally proved 
the efficacy of thalidomide in 2011[7]. Despite this 
breakthrough, endoscopic therapy remains the 
treatment of choice in many hospitals. In this review 
aspects of treatment of gastrointestinal vascular 
malformations and the potential and side-effects of 
thalidomide will be discussed.

APPEARANCE AND ETIOLOGY OF 
GASTROINTESTINAL VASCULAR 
MALFORMATIONS
Bleeding from vascular malformations occurs in 
different clinical settings. In addition, vascular 
malformations differ in appearance according to their 
underlying pathophysiology. Angiodysplasias, which are 
predominantly found in elder patients (and therefore 

also termed “senile angiodysplasias”) typically present 
with a characteristic appearance of cherry-red complex 
vascular tumors, which are often slightly elevated 
above the level of the gastrointestinal mucosa (Table 1 
and Figure 1). It is speculated that local hypoxia within 
the gastrointestinal wall causes an overproduction 
of growth factors like vascular endothelial growth 
factor (VEGF), which results in an exaggerated vessel 
growth. However, occurrence of angiodysplasias is 
not correlated to presence of coronary heart disease, 
peripheral arterial disease or other ischaemic vascular 
diseases. Further investigations are therefore 
necessary to understand the pathophysiology of 
angiodysplasias[1]. 

In contrast, the underlying pathophysiology 
of hereditary hemorrhagic telangiectasia (HHT, 
Osler’s disease) is better understood than those of 
sporadic angiodysplasias. Pathologic vessel growth 
in HHT is based on different mutations within the 
angiogenic signaling cascade, causing a stimulation of 
neoangiogenesis, which also implicates overproduction 
of VEGF. Due to its genetic origin HHT is classified 
as type Ⅰ (mutations within the endoglin-gene, 
chromosome 9[8] und type Ⅱ (activin receptor-like 
kinase 1 mutations; chromosome 12q)[9]. However, 
not all mutations have been identified. Especially, no 
genetic alterations have been found in patients with 
severe hepatic manifestation of Osler’s disease[10]. 
Corresponding to the different pathophysiology of 
vessel malformation in HHT, vascular lesions are not 
characterized by a flat tumorous appearance like 
sporadic angiodysplasias but present as enlarged 
ectatic vessels on mucosal surfaces (Table 1 and Figure 
2), which may form net-like structures and are labeled 

Type of vascular 
malformation

Sporadic/senile 
Angiodysplasia

Angiectasia in 
HHT/Osler’s 

disease

Angiectasia 
associated to 
liver disease

Macroscopic 
appearance

Flat complex 
cherry-red 

vascular tumors

Telangiectatic 
vessels

Telangiectatic 
vessels, 

watermelon 
stomach

Etiology Unknown (local 
hypoxemia?)

Several 
mutations

Unknown; 
association to 
liver disease 
and portal 

hypertension
Site of 
manifestation

Colon, stomach, 
small bowel

Nose; gastro-
intestinal tract;

Stomach, colon, 
small bowel

hepatic, 
pulmonal, 

cerebral shunts
Age of 
manifestation

Mostly > 50 yr Mostly 
teenagers, 

adults < 40 yr

Related to liver 
disease; medium 

aged/older 
adults, rarely 

children

HHT: Hereditary hemorrhagic telangiectasia.
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telangiectatic vessels.
A third important group of patients, in which 

bleeding from gastrointestinal malformations 
occurs are patients with liver cirrhosis, infrequently 
accompanied by clinical relevant portal hypertension. 
These patients present with different types of vascular 
malformations, some with angiodysplastic lesions, 
some with telangiectatic vessels and others with gastric 
arteriovenous ectasia (GAVE)-syndrome or watermelon 
stomach. GAVE is characterized by multiple vascular 
malformations in the prepyloric antral mucosa, 
appearing in a chain-like or disseminated fashion (Table 
1 and Figure 3). The underlying pathophysiology 
of liver cirrhosis-associated vascular growth and 
appearance of malformations is not understood in 
detail. However, liver cirrhosis is also accompanied 
by multiple well-known vascular alterations like 
spider naevi or palmar erythema which are useful for 
establishing a diagnosis. As increased plasma levels of 
VEGF and basic fibroblast growth factor (bFGF) have 
been documented in cirrhotic patients, incidence of 
vascular lesions may reflect an unspecific generalized 
activation of angiogenesis[11].

Despite different macroscopic appearance and 
different etiologies, vascular lesions in all three groups 
of patient are characterized by fragility of vessels, 
which lack a normal wall structure with a muscular 

layer. This makes such vessels or vessel-like structures 
susceptible to rupture and results in bleeding due to 
their superficial location. Another consistent finding of 
these vascular structures are short circuits between 
the arterial and venous system. In all gastrointestinal 
vascular malformations therapeutic anticoagulation or 
treatment with thrombocyte aggregation inhibitors like 
aminosalicylic acid are known to trigger manifestation 
or to aggravate bleeding. As a first treatment option 
for bleeding patients, anticoagulant therapy or 
thrombocyte aggregation inhibitors should be therefore 
ceased, whenever possible[1].

Medical and endoscopic therapy
From the 1950s on, gastrointestinal bleeding due to 
vascular malformations has been treated by estrogens 
with especially unpleasant side effects in men. 
Evidence for efficacy of this treatment had come from 
case reports and case series but not controlled studies. 
However, in the absence of other agents, hormonal 
therapy, mainly by use of ethinylestradiol, established 
as a standard treatment with unproven efficacy. Until 
the 1990s, impressive but small case series supported 
this concept[12]. With the invention of gastrointestinal 
endoscopy therapy switched to interventional 
treatment by heat or argon beamer coagulation, 
however endoscopic measures remain insufficient in 
cases of multiple vascular malformations. In severe 
cases, angiography or resection of bowel segments can 
also be performed, however, as angiodysplasias tend 
to recur in other bowel segments, often without lasting 
effect. In 2001 Junquera et al[2] published a large 
randomized study in which the efficacy of hormones 
for treatment of bleeding from gastrointestinal 
angiodysplasias was investigated. In this trial 72 
noncirrhotic patients bleeding from gastrointestinal 
angiodysplasia were randomized to receive treatment 
with ethinylestradiol plus norethisterone or placebo for 
at least 1 year in double-blind conditions. Failure of 
treatment occurred in 39% of patients in the treatment 
group and 46% of patients in the placebo group. 

Figure 1  Angiodysplasia: Superficial cherry-red complex vascular tumor. 

Figure 2  Wireless capsule endoscopy: Bleeding from a small angiodysplasia 
in the small bowel.

Figure 3  Gastric arteriovenous ectasia (watermelon stomach): Multiple 
superficial ecstatic vascular complexes in the gastric antrum.
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Furthermore, no differences were found according 
to number of bleeding episodes and transfusion 
requirements[2]. 

Beside hormones other agents like somatostatin 
analogs were also evaluated for treatment of 
angiodysplasias within numerous case reports and 
retrospective investigations[13]. Nardone et al[14] 
reported efficacy of somatostatin in 40%-72% of 
patients. Another study demonstrated cessation of 
bleeding in 77% of patients, however in the control 
group bleeding also stopped in 55% of patients[15]. 
Such an especial high rate of spontaneous cessation 
of bleeding may occur. Bleeding from gastrointestinal 
angiodysplasias can repeat for months to years and 
then stop spontaneously. However, it also indicates 
that bleeding episodes in these patients were 
less frequent or severe compared to other trials. 
Recently, a meta-analysis came to the conclusion 
that somatostatin analogs are an effective therapy 
for bleeding from gastrointestinal angiodysplasias[16]. 
Present data therefore suggest that octreotide 
treatment may be beneficial in preventing rebleeding 
from gastrointestinal angiodysplasias. However, several 
uncontrolled studies also had suggested efficacy of 
hormonal therapy. Therefore further controlled studies 
should be performed to confirm the interesting data on 
use of somatostatin analogs.

Efficacy of thalidomide for 
treatment of bleeding vascular 
malformations
The first use of thalidomide for treatment of bleeding 
from gastrointestinal angiodysplasias resulted from 
the occasional observation that the drug proved to be 
highly effective in patients with severe bleeding from 
Crohn’s disease[17]. Although anemia in Crohn’s disease 
may be quite severe[18], single episodes of intestinal 
bleeding in active Crohn’s disease are generally rather 
moderate. However, a small percentage of patients 
suffer from acute massive bleeding episodes. In our 
pilot study for use of thalidomide in steroid-resistant 
Crohn’s disease several patients suffered from 
recurrent severe bleeding episodes[17]. The observation 
that thalidomide dramatically improved bleeding in 
these cases and one patient presented with multiple 
prominent angiodysplastic vessels in the colon led us 
to the idea that the substance may be also useful for 
an old patient with severe recurrent bleeding from 
multiple angiodysplasias in the small bowel and colon 
which presented in our hospital shortly afterwards. 
Thalidomide also proved to be highly effective in 
this situation[19]. We therefore further evaluated the 
efficacy of the drug in patients with angiodysplasias 
choosing a relatively low dose of 100 mg/night as 
we had observed substantial side effects with a dose 
of 300 mg in our initial trial in Crohn’s disease[17]. 
Thalidomide proved to be effective in several further 

series of patients with 100 mg/d being a dose with 
only moderate sedative side effects[19]. These results 
were confirmed by several other case reports and pilot 
studies[4,6].

In 2011 efficacy of thalidomide for treatment 
of bleeding from gastrointestinal angiodysplasias 
was ultimately proven in a randomized study[7]. In 
this study 55 patients with recurrent bleeding from 
gastrointestinal vascular malformations (at least 
6 bleeding episodes in 1 year) unresponsive to 
endoscopic or medical approaches received either 
100 mg thalidomide (n = 28) or 400 mg iron (n = 27, 
controls), daily for 4 mo. Patients were observed for 
one year before and at least one year after treatment. 
Patients with liver cirrhosis were excluded from 
the study. The primary end point was the effective 
response rate, defined as the proportion of patients 
in whom bleeding episodes had decreased by ≥ 50% 
in the first year of follow-up. Rates of response in 
the thalidomide and control groups were 71.4% and 
3.7%, respectively (P < 0.001). All secondary end 
points, which were rate of cessation of bleeding, blood 
transfusions, overall hospitalization, and hospitalization 
for bleeding differed significantly different between both 
patient groups. Not surprisingly, 32% of thalidomide-
treated patients reported fatigue. However, no severe 
adverse effects were observed. VEGF plasma levels 
were reduced by thalidomide[7].

Thalidomide was also evaluated for treatment of 
hereditary hemorrhagic telangiectatic. To date, at least 
31 patients were treated within case studies and small 
patient series[20,21]. Thalidomide at a dose of 50-250 
mg/d (mostly 100-200 mg) was shown to reduce 
frequency and intensity of nosebleeding, reduction 
of transfusion requirements and improvement of 
quality of life[21]. In an experimental model of HHT 
with mice heterozygous for a null mutation in the 
Eng gene (encoding endoglin), thalidomide treatment 
stimulated mural cell coverage and rescued vessel wall 
defects and also increased platelet-derived growth 
factor-B (PDGF-B) expression in endothelial cells and 
stimulated mural cell activation. Within the same 
study, biopsies of nasal epithelium taken from patients 
with HHT treated with thalidomide showed that similar 
mechanisms may be present in humans[22]. Although 
these clinical and experimental findings are promising, 
a randomized study for treatment of HHT is still 
missing.

Thalidomide was further used for patients with 
cirrhosis and gastrointestinal bleeding related to 
vascular malformations. Two case reports and 
a correspondence letter reported on efficacy of 
thalidomide in this setting[23-25]. Garrido Serrano et 
al[25] employed a dose of 200 mg/d in 19 patients, 
finding an increase of haemoglobin levels during a 4-mo 
treatment. However, hepatic encephalopathy was 
frequently observed in these patients (42%), and was 
speculated to be related to thalidomide. Unfortunately, 
only sparse data are given and treatment or bleeding 
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episodes were not well documented. As 200 mg/d 
thalidomide presents a dose with relevant sedative 
side effects, the incidence of hepatic encephalopathy 
may also have been overestimated. Furthermore, no 
data are given on follow-up after end of treatment. 
Therefore, current information on the use of thali
domide in patients with cirrhosis is very limited and 
has to be interpreted with caution.

Another indication, in which thalidomide was 
reported to be effective, is rectal bleeding related to 
radiation-induced proctitis[26]. Thalidomide was found 
to improve bleeding in a patient with multiple bleeding 
episodes. We also used thalidomide in this setting and 
could document reduction of bleeding episodes and 
rectal ectatic vessels. 

Effects and toxicity of 
Thalidomide
Initially, thalidomide was developed in Germany in the 
1950s as a sedative before benzodiazepines became 
available. Later on it was recommended for morning 
sickness due to a moderate antiemetic effect. After it 
had not been possible to determine an LD 50 in rat 
experiments, thalidomide was falsely rated to be a 
particularly safe drug. In spite of a missing systematic 
evaluation of security in humans, which was not 
standardly performed in the 1950s, thalidomide 
became obtainable without a prescription. During 5 
years between the first birth of a child with phocomelia 
and recognition of its teratogenic effects in 1961 about 
10000 children with shortened extremities and organ 
deformations were born, many of them in Germany, 
where thalidomide was the most commonly used 
sedative with more than 140 million tablets sold in 
1960[27]. After it had already been taken from the 
market, Sheskin J, an Israeli dermatologist, discovered 
an antiproliferative activity in erythema nodosum 
leprosum (ENL), a late manifestation of leprosy, which 
can cause severe insomnia due to leprotic neural 
infiltrations[28]. Further studies confirmed its efficacy 
in ENL. Thalidomide is still regarded as a treatment of 
choice in ENL by the WHO and was approved by the 
NIH of the United States in 1998[27]. 

After thalidomide was also detected to suppress 
tumor necrosis factor, it was also successfully used 
for treatment of Crohn’s disease[14,29,30]. However, 
thalidomide is not only an immune modulator but 
also an inhibitor of angiogenesis. This activity, which 
involves VEGF und bFGF mediated effects was 
discovered in 1994[31] and may be also responsible 
for its teratogenicity. The exact mechanism for 
its antiangiogenic activity is unclear but is not 
caused by thalidomide itself but by species-specific 
hepatic metabolites. In vitro-studies demonstrated 
thalidomide-induced impaired vessel growth of 
explanted rat vessels or human endothelial cells only 
if these are co-incubated with human or canine liver 

microsomes, but not with rat liver microsomes[32]. 
Consistent with these findings rats were shown to be 
highly resistant to thalidomide-mediated teratogenic 
effects, whereas canines and higher primates proved 
to be highly sensitive[33].

This well documented teratogenicity, although 
from today’s perspective not really a surprise for any 
drug with antiproliferative or antiangiogenic activity, 
is thalidomide’s great burden. In fact, the so-called 
Thalidomide experience in the 1960s dramatically 
changed perception of drugs. Before thalidomide, 
evaluation of drug safety wasn’t standardized as 
nowadays and human teratology was just developing. 
Interestingly, during the first half of the 20th century 
the human placenta was believed to be impermeable 
and to act as a perfect barrier to the fetus[34]. In 
this situation thalidomide entered western medicine 
and changed the paradigm of the human placenta, 
which was since then newly realized to be especially 
vulnerable against toxins. Thalidomide became 
notorious as a most toxic substance and is still handled 
with extreme caution in western countries, although 
numerous chemotherapeutic agents have a similar 
toxicity. Especially in Germany, where the thalidomide 
trial was the second largest after the Nuremberg Nazi 
trials, physicians are very cautious in using this drug. 
Governmental restrictions with observational programs 
and special receipts further impede its use. In the 
United States the System for Thalidomide Education 
and Prescribing Safety Programm (www.celgene.
com) was initiated when thalidomide was approved. 
This program i.e. includes that women with child-
bearing potential are obliged to watch a movie or 
pictures of children with phocomelia. Such measures 
have prevented the birth of malformed children, 
however could be applied for any chemotherapeutic 
agent. It is to be feared that the special attention on 
thalidomide’s side effects also restricts its use, an 
effect which also contributes to its very limited use in 
Crohn’s disease despite recent promising results[35]. 
Furthermore, thalidomide is not patented since 
several decades, resulting in a lack of marketing by 
pharmaceutical companies.

Patients with bleeding from sporadic angiodysplasias 
are generally old and the overwhelming majority of 
women don’t have child-bearing potential, which is also 
true for women with liver cirrhosis-associated vascular 
malformations. Teratogenicity therefore is not an 
important issue in these cases. However, the situation 
is different in patients with HHT. Bleeding in HHT 
occurs at all ages and therefore thalidomide has to be 
handled very carefully in this situation. Interestingly, 
a relatively short treatment with thalidomide (3-4 
mo) exerts a lasting effect on bleeding from sporadic 
angiodysplasias. In many patients clinically relevant 
bleeding does not recur for several years[19]. However, 
a disease with a genetic basis like HHT presumably has 
to be treated repeatedly or for longer periods of time.
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Regarding long term treatment sedation, which 
is relatively mild at a nightly dose of 100 mg/d 
and especially neurotoxicity are the most relevant 
side-effects of thalidomide. Early studies reported 
on peripheral sensoric neuropathy in 1%-25% of 
patients[36], which also seems to be dose-dependent. 
An increased incidence of neuropathy was reported 
for cumulative doses > 20 g or 40 g, respectively[37]. 
Our own clinical investigations confirm these findings, 
in our patients neuropathy first occurred after 9 mo 
continuous treatment in a patient with Crohn’s disease. 
In this case, thalidomide treatment was stopped 
due to paresthesias. Unfortunately, severe bleeding 
related to Crohn’s disease recurred after cessation 
of thalidomide and was not controllable by steroids 
or immunosuppressants. Therefore, thalidomide 
was started again at a lower dose and was effective 
once more. Because of previous polyneuropathy, 
thalidomide was then applied at a lower dose (100 
mg instead of 300 mg) and one more time proved to 
be effective. However, after further 20 mo treatment, 
paresthesias recurred again and thalidomide finally 
had to be terminated.

The underlying pathophysiology of neurotoxicity 
is not clear. As VEGF exerts both neurotrophic and 
neuroprotective effects[38] and neural cells express 
neuropilin-1, an additional VEGF-receptor, which is 
implicated in axonal regeneration[39], it seems possible 
that neurotoxicity of thalidomide is also related to 
antiangiogenic effects. However, potential neurotoxicity 
should not be considered a general contraindication 
against treatment. Electromyography allows sensitive 
diagnosis of preexisting neuropathies and monitoring 
of subclinical neurotoxic effects. After dose reduction 
or cessation of thalidomide, neuropathy is generally 
reversible.

Numerous cases of venous thrombosis have been 
reported during treatment with thalidomide, suggesting 
an increased risk of thromboembolic events[40]. 
However, most of these reports come from patients 
with malignant diseases, especially multiple myeloma, 
which are also associated with thrombosis. On the 
other hand, neither in pilot trials in non-malignant 
diseases nor in the study of Ge et al[7] for treatment of 
bleeding from angiodysplasias, thromboembolic events 
were observed[3-5,17,19-22,29,30,35]. Further studies are 
necessary to definitely clear this question.

CONCLUSION
thalidomide is a very valuable drug for treatment of 
gastrointestinal bleeding from vascular malformations. 
However, due to its very special history, thalidomide is 
treated as a highly toxic drug in western countries and 
is also not marketed by pharmaceutical companies, 
impeding widespread use. In patients with no child-
bearing potential neurotoxicity is the most relevant 
side-effect, especially for long-term treatment.
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