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Follow-up of Thalidomide treatment in patients with 
Hereditary Haemorrhagic Telangiectasia*

Abstract 
Background: Patients with a hereditary vascular disorder called Rendu-Osler-Weber syndrome (Hereditary Haemorrhagic Telan-
giectasia, HHT) haemorrhage easily due to weak-walled vessels. Haemorrhage in lungs or brain can be fatal but patients suffer 
most from chronic and prolonged nosebleeds (epistaxis), the frequency and intensity of which increases with age. Several years 
ago, it was discovered serendipitously that the drug Thalidomide had beneficial effects on the disease symptoms in several of a 
small group of HHT patients: epistaxis and the incidence of anaemia were reduced and patients required fewer blood transfusions. 
In addition, they reported a better quality of life. However, Thalidomide has significant negative side effects, including neuropathy 
and fatigue. 

Methods: We followed up all HHT patients in the Netherlands who had been taking Thalidomide at the time the original study 
was completed to find out (i) how many had continued taking Thalidomide and for how long (ii) the nature and severity of any 
side-effects and (iii) whether side-effects had influenced their decision to continue taking Thalidomide.  

Results: Only a minority of patients had continued taking the drug despite its beneficial effects on their symptoms and that the 
side effects were the primary reason to stop. 

Conclusion: Despite symptom reduction, alternative treatments are still necessary for epistaxis in HHT patients and a large-scale 
clinical trial is not justified although incidental use in the most severely affected patients can be considered.
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Introduction
Thalidomide, a drug also known as Softenon, is by many as-
sociated with its notorious side-effects on fetal development in 
humans in the 1960s. Babies born to mothers taking Thalido-
mide during early pregnancy for nausea often failed to develop 
limbs and had multiple other severe birth defects. Thalidomide 
was discredited but has more recently been reintroduced and 
is now successfully used in the treatment of multiple myeloma 
and other afflictions (1). It is now also being investigated and 
used in the treatment of symptoms associated with Hereditary 
Haemorrhagic Telangiectasia (HHT, also known as Rendu-Osler-
Weber syndrome). This is an autosomal dominant disease is 
characterised by multi-systemic vascular lesions, afflicting about 

1 in 5000 people (2-4). It is caused by mutations in receptors of the 
transforming growth factor b family, most notably endoglin and 
activin receptor like kinase type 1 (ALK1), which are expressed 
on endothelial cells of blood vessels (5). Symptoms include 
telangiectasia, blood vessel abnormalities typically evident 
around lips, oral mucosa and fingertips. Gastrointestinal and 
nasal bleeding often lead to chronic iron deficiency, anaemia, 
and complications due to liver-, lung- and brain arteriovenous 
malformations (6). For patients, anaemia due to gastrointestinal 
bleeding and social limitations due to nasal bleeding have 
the most effect on the quality of daily life. Animal and patient 
studies have shown Thalidomide has a positive effect on HHT 
related symptoms (7,8, 13-18). However, Thalidomide is also known 
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to coincide with severe side-effects including neuropathy, 
severe skin reactions, angina and dyspnoea, oedema, drowsi-
ness, general malaise and tremor. It has also been reported to 
cause deep vein thrombosis in one patient using Thalidomide 
to control nosebleeds secondary to HHT. The mechanism of 
action of Thalidomide in patients with HHT has been extensi-
vely discussed in Lebrin et al. (7). In short, Thalidomide promotes 
vessel maturation and enhances the coverage of smooth muscle 
cells around vessels, making vessels more stable and lowering 
nosebleed frequency in HHT subjects. The cohort of patients 
included in the first study (7) was relatively small and the patients 
served as their own (historical) controls. These patients and 
others who were prescribed Thalidomide later, were, however, 
never systematically followed up to evaluate the long-term out-
come, severity of side effects and drug compliance. The current 
study was designed for this purpose with the view to conside-
ring a larger scale, double blinded trial.

Materials and methods
Patient cohort 
The St. Antonius Hospital is the only HHT-center in the Nether-
lands and most patients in the Netherlands are known to the 
hospital or are treated by the group of specialists authoring 
this paper. In general, HHT is diagnosed clinically using the 
Curacao criteria (5) in which patients are scored for evidence of 
nosebleeds, mucocutaneous telangiectasia, visceral involve-
ment (most commonly gastrointestinal telangiectasia, or AVMs 
at specified sites), and a family history of HHT. Severely affec-
ted patients are often referred to the St Antonius Hospital for 
treatment of nosebleeds if the frequency of blood transfusions, 

degree of anaemia is excessive. The patients who have also of-
ten had nasal cauterization without prolonged success are those 
that have been offered Thalidomide prior to the final option of 
the Saunder’s operation. This means that the patients included 
in this study are a subset of all patients in the Netherlands but 
are among the most severely affected subset. In 2014, there 
were 1283 HHT patients on record in the St. Antonius Hospital, 
of whom less than 1% were treated with Thalidomide. All pa-
tients who received Thalidomide between 2009 and 2014 made 
up the cohort for this study as no patients in the Netherlands 
are treated with Thalidomide elsewhere than the St Antonius 
Hospital. 

Questionnaire
To capture information on patient experience with Thalido-
mide, a paper questionnaire was used to collect data. The data 
was returned anonymously and was analysed using Excel and 
Graph Pad Prism 5 (GraphPad Inc, US). The questionnaire was 
composed of general health questions, symptoms of HHT before 
taking Thalidomide, after 3 months and currently or just before 
ceasing Thalidomide use and personal experience. In an attempt 
to assess the severity of symptoms objectively, HHT patients 
provided information on the number of nosebleeds per week, 
the mean duration of each nosebleed and the number of blood 
transfusions needed due to severe anemia. 
The questionnaire was a retrospective collection of data but 4 
patients had already been included in the initial study (short-
term follow-up) published in Nature Medicine (7). In that study, 
patients kept a detailed diary of nosebleeds (frequency and 
severity) in the three months before and after treatment. This is 

No Before Thalidomide use After 3 months of Thalidomide Current situation or just before stopping

severity n/w duration transfusion severity n/w duration transfusion severity n/w duration transfusion

1 *** **

2 *** 15 30 ** 7 20 0 *

3 **** 30-60 1 ** 1 15-30 0 ** 0 0 0

4 **** 29 10 3 ** 2 5 0 * 2 5 0

5 **** 50 15-90 12 ** 13 15 4 * 2 5 4

6 *** 210 1-5 2 ** 10 1-5 2 2 1-5 0

7 **** 45 5-45 10 *** 20 15 6 0

8 **** 4 3-60 2 ** 2 10 0 * 1 1-2 0

9 **** 1 10-60 *** 50

10 **** 7 0 ** 5 0

11 *** 7

12 **** 40 5-30 0 ** 15 5 0 ** 15 5 0

mean 40.8 25 3.75 7.75 18 1.33 5.67 3.8 0.57

Table 1. Severity of epistaxis. 

Severity score: * mild, ** medium, *** severe, **** extreme. N/w: number of epistaxis per week. Duration of epistaxis is measured in minutes. “Transfu-

sions” indicates the number of blood transfusions received in that period.
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routine procedure for this subgroup of patients that are parti-
cularly severely affected. These patients included in the present 
study are therefore used to monitoring their own symptom se-
verity. Furthermore, even though most of the data is subjective, 
the number of blood transfusions received in a specific period is 
objective. 

Ethical approval 
The questionnaire was approved for use in this study by the 
Medical Ethical Committee of the St Antonius Hospital, Nieuwe-
gein, the Netherlands. 

Results 
Nineteen patients met the criteria from records to be included. 
However, 4 patients had died from non-HHT related causes, 1 
patient declined to participate and 2 did not respond, leaving 
12 participants. The cohort was made up out of 6 males and 6 fe-
males with a median age of 69.5 years [IQR 60.0 - 80.5]. Subjects 
had been treated daily with 50 to 100 mg of Thalidomide orally. 
The most common types of treatment patients had undergone 
previously are reported: 11 of 12 patients used iron tablets for 
iron deficiency anaemia, 8 had undergone argon laser treat-
ment, 7 had used Sofradex, 6 had been subjected to cauterisa-
tion, 4 had undergone embolization, and 3 had nasal epithelium 
transplantation (Saunder’s operation). Thalidomide was used for 
a median time of 7 months [IQR 3.0 - 23.3]. Reported influence 
on frequency and severity of nosebleeds is shown in Table 1. The 
number of blood transfusions each patient underwent in the 
study period is also given in Table 1. This is an objective measure 
of disease severity.

In the questionnaire, differences in symptoms during Thalidomi-
de use could be scored by the patients as: much worse, worse, 
no difference, better and much better (Figure 1). Three patients 
rated their nosebleeds “better” during Thalidomide use, and 
7 patients thought their nosebleeds were “much better”. Five 
patients rated oral bleedings or bleeding located in the facial 
area as much better. Remaining patients did not notice any 
difference at these sites. One patient reported having had a liver 
haemorrhage even though this is an exceptionally rare compli-
cation. However, according to our patient records, none of the 
participating patients has ever had a liver haemorrhage raising 
doubt on whether this patient understood the question. 

Four patients were still using Thalidomide after respectively 
3, 27, 30 and 50 months. One patient stopped because of the 
lack of effect on their symptoms and the remaining 7 patients 
discontinued use because of side-effects (Figure 2).
When asked if the advantages of Thalidomide weighed up 
against the disadvantages, 5 participants reported they agreed, 
3 returned neutral answers and 4 disagreed. Nine out of 12 
patients would recommend trying Thalidomide to other HHT 
patients. 

Discussion
The majority of HHT patients included here had tried an array of 
therapies for reducing nosebleeds by the time they were consi-
dered for Thalidomide treatment. These included compression 
techniques, bilateral embolization, surgical arterial ligature, laser 
therapy, sclerosing agents, electrocautery, septodermoplasty, 
adjuvant medical treatments including estrogens, progeste-

Figure 2. Side- effects experienced by patients. Side-effects are shown 

on the x-axis, the number of patients on y-axis. Degree of severity is 

color-coded. 

Figure 1.  Difference in bleeding in nose, facial and oral area, gastrointes-

tinal and liver haemorrhage using Thalidomide scored -2 “much worse”, 

-1 “worse”, 0 “ no difference”, 1 “ better”, 2 “much better”. 
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rone and antifibrinolytic agents. Most relieve symptoms only 
temporarily so that there is a significant unmet medical need for 
a more stable, less invasive alternatives (8,9).
Several reports have described beneficial effects of Thalidomide 
on some of the symptoms of HHT: nosebleeds were reduced 
in some cases and as a direct or indirect result secondary 
symptoms, caused by blood loss, were also reduced (7). Similar 
results were described by Balduini et al. (18) in a preliminary study 
of 11 patients. Reduced nosebleed frequency was observed in 
5 within a few weeks of initiating treatment. In addition, in vivo 
studies in mutant mice heterozygous for the Endoglin gene and 
in HHT patients as well in vitro studies, have indicated a mecha-
nism through which Thalidomide could act in promoting vessel 
stability: up regulation of the expression of platelet derived 
growth factor-b (PDGF-b) by endothelial cells results in enhan-
ced recruitment of pericytes expressing PDGF receptors to the 
vessel wall. The pericytes subsequently differentiate to smooth 
muscle cells as a result of this interaction with endothelial cells 
and improved vessel maturation occurs. In addition, Thalido-
mide increases the number of smooth muscle cells in mice (7) 
and in the nasal epithelium of HHT patients. Furthermore, anti 
inflammatory and immunosuppressive properties of Thalidomi-
de have been hypothesized as preventing de novo pulmonary 
arteriovenous malformation development (10). This would bode 
well for optimism in the use of Thalidomide to treat HHT and, in-
deed, the vast majority of participants in this study reported an 
improvement in their symptoms. However, side-effects seemed 
to be a limiting factor for use in practice. Neuropathy was re-
ported in 8 out of 12 patients of whom more than half reported 
the neuropathy to be severe. Although this study group in total 
is very limited in size, severe side effects have been reported in 
patients with multiple myeloma treated with Lenalidomide by 
Katodritou et al. (11). Adverse events were reported in 68.9 % of 
patients (myelosuppression in 49.4 %) and 12.7 % of patients 
needed hospitalization. Peripheral neuropathy was reported 
in 2.5 % of patients and deep vein thrombosis in 5.7 %. Almost 
39% of patients discontinued the treatment completely due 
to side-effects. Overall, 34 cases in ten studies of HHT patients 
treated with Thalidomide and Bevacizumab have been repor-
ted. Follow-up varies from 1 to 60 months (mean 13.5 months) 
(6,12-20). Although the majority of cases reported Thalidomide as 
being a successful treatment with reduced blood transfusions 

and epistaxis, adverse reactions were often underreported or 
not mentioned. One patient developed deep vein thrombosis 
(16), although it is questionable whether the Thalidomide was 
directly responsible. Although no other major adverse events 
are reported, some patients discontinued the treatment without 
further documentation on motives. 

Conclusion
Overall, Thalidomide appears to be beneficial for treating HHT 
even though it is effectively one of many Thalidomide side 
effects (“off target use”). Yet the severity of the side–effects 
would likely be a disincentive to begin such a trial where the 
chance that patients would continue using the drug long term 
are somewhat limited. Nevertheless, in particularly severe cases 
where other treatments have been exhausted, there may be 
justification for incidental use. Whilst most insurance companies 
or health systems would not cover the cost of a drug under 
these circumstances, the costs of Thalidomide are low and for 
the patients in this study, the costs were not prohibitive enough 
to opt out of the study. 
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