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Impact of Hereditary Hemorrhagic Teleangiectasia on Quality of Life
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Abstract: Hereditary hemorrhagic telangiectasia (HHT) is an autosomal dominantly inherited disorder of the fibrovascular
tissue. The most common symptoms are recurrent nose bleeds and multiple mucocutaneous telangiectases. Arteriovenous
malformations (AVMs) are less obvious. Because there is no permanent cure available, patients often suffer from mental
stress. Several studies have been performed to assess the quality of life (QoL) of HHT patients. These studies showed that
HHT patients rated bodily pain lower than the general population but altogether they had lower health-related QoL.
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INTRODUCTION

Hereditary hemorrhagic telangiectasia (HHT) or Osler-
Weber-Rendu syndrome is a genetic disorder of the
fibrovascular tissue. Rendu [1] first described it as a disease
of the skin and the mucosa in 1896 and Osler [2] was the
first to describe the affection of the viscera in 1901. Weber
(1907) [3] and Hanes (1909) [4] introduced the term
“hereditary hemorrhagic telangiectasia”.

HHT is inherited in an autosomal dominant way with an
estimated prevalence between 1:2,500 and 1:40,000 in all
races and all parts of the world [5-7]. So far three genes
which can cause HHT have been identified. Endoglin (ENG)
on Chromosome 9q33-q34 in HHT Type 1 [8], activin
receptor-like kinase 1 gene (ACVRLI) on Chromosome
12q13 in HHT Type 2 [9] and SMAD4 on Chromosome
18g21.1 in a rare syndrome consisting of juvenile polyposis
and HHT [10]. An additional locus on chromosome 5
(HHT3) [11] has been described in 2005. Genetic
diagnostics are difficult and expensive because there are no
mutation hot spots and each family has its own mutation.

Spontaneous and recurrent epistaxis is frequently the first
[12], the most common and leading symptom. It occurs in up
to 96% of patients [5,13-15] Multiple mucocutaneous
telangiectases on hands, face, lips and oral cavity years after
the first nose bleeds are the most common signs [16]. Further
more less obvious arteriovenous malformations (AVMs) in
the lung, the brain, the liver or the gastrointestinal tract with
life-threatening stroke or hemorrhage may occur [17,18].
The phenotype of HHT patients is highly variable. For the
clinical diagnosis of HHT in 2000 the Curacgao Criteria —
consensus clinical diagnostic criteria — were established [15]
(Table 1).

When three or more of these criteria are present and
blood-clotting disorders are excluded, the diagnosis of HHT
becomes definite. If two are present the diagnosis is possible
or suspected and if less than two criteria are present the
diagnosis of HHT is unlikely. For children and young adults
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Table1. Curacao Criteria
Criteria Description
Epistaxis Spontaneous and recurrent
Telangiectases Multiple, at characteristic sites: lips, oral cavity,

fingers, nose

GI-Telangiectasia, pulmonary, hepatic, cerebral or

Visceral lesions spinal AVMs

A first degree relative with HHT according to these

Family history criteria

in HHT families, who do not meet the Curagao Criteria,
genetic testing is useful.

Recurrent nosebleeds often start before the age of 20 [5,12]
get worse and lead to anaemia over years. There are a multitude
of invasive [19-23] and non-invasive [20,22] therapies for acute
and chronic recurrent epistaxis but no long-lasting cure with a
significant improvement in hemoglobin.

80% of the patients develop telangiectasia of the gastro-
intestinal tract [24] and about one fourth develop significant
gastrointestinal bleeding, in the majority of cases at higher
age [18,25,26]. Hormonal therapy [27], anti-fibrinolytics as
well as endoscopic surgery [28] are common treatment
options for recurrent gastrointestinal bleeding.

Cerebral vascular malformation (CVM) occurs in almost
23% of HHT patients [29] often in young age [30]. To avoid
debilitating complications by using effective treatment opt-
ions like microsurgery, embolotherapy, stereotactic radiation
[31] or a combination of these, screening for CVMs in HHT
patients by MRI is useful.

Pulmonary arteriovenous malformations (PAVMs) show
frequently no clinical symptoms until the development of
severe complications. Transthoracic contrast echocardiography
therefore is a screening method with a high sensitivity [32]
and embolization is a safe and effective treating method [33].

Symtoms caused by liver vascular malformations (LVMs)
are also uncommon in HHT patients but can cause high-
output heart failure, portal hypertension and biliary necrosis
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[34]. Doppler Ultrasound has a positive predictive value
close to 100% for LVMs in HHT patients [35]. Embo-lization is
effective in improving symptoms temporarily but can cause
severe side effects like liver transplantation [36].

The mortality in HHT patients seems to be elevated.
Especially in patients younger than 60 years of age mainly
nosebleeds and gastrointestinal bleeding are responsible for
the mortality rate of one third in HHT patients.

Since a permanent cure of the disease is not available and
symptoms tend to recur, HHT patients often visit medical
professionals of necessity and may suffer from mental stress.
So far quality of life (QoL) aspects have only been analyzed
in a limited number of studies.

Quality of life itself is an extensive construct for evaluating
the general well-being of individuals and societies.

In 1991 the World Health Organization Quality of Life
(WHOQOL) project was initiated for an international quality
of life assessment. They define quality QoL as “individuals’
perception of their position in life in the context of the
culture and value systems in which they live and in relation
to their goals, expectations, standards and concerns” [37].
There are more than 1000 “Health-related-quality-of-life-
tests” [38] but only a few of them are suitable for significant,
valid and comparable studies [38].

In HHT, to our knowledge, only a few studies on health-
related quality of life have been done so far [39-44]. The
evaluation was done with the Short Form-36 Health Survey
(SF-36). This is a generic multi-purpose health survey
questionnaire. It consists of 36 questions and was designed
for patients with somatic and psychological diseases to
measure the subjective perception of health as in the context
of health-related Quality of Life (HR-QoL). Therefore the
questionnaire contains scores for physical functioning (PF),
physical role limitations (RP), bodily pain (BP), general
health (GH), wvitality (VT), social functioning (SF),
emotional role limitations (RE), and mental health (MH),
and one additional index for health transition (HT). The
health transition index stands for state of health in relation to
the year before. All scores range from 0 (worst) to 100
(best). For the international HR-QoL the SF-36 has been
proven to be suitable especially in surveys of general and
specific populations for differentiating health benefits caused
by various treatments and for comparing the relative burden
of diseases and it is the most widely proven instrument in
patient-assessed health measure [45]. The HR-QoL was
evaluated in 50 Italian [40], 38 British [39] and 171 (94 +
77) [43,44] German HHT-patients by using the SF-36. The
German group investigated as well the impact of the
Genotypes HHT1 and HHT 2 on HR-QoL. Two other
studies, one from Greece, followed 27 HHT-patients with
epistaxis [41] and a second British study followed 29
patients [42] and investigated the impact of different
treatment options for expistaxis in QoL of HHT-patients.
The first four mentioned studies showed that HHT-patients,
no matter which genotype, rated the domain of bodily pain
lower than the general population. But they altogether had
lower HR-QoL with respect to the control groups. The
clinical variables and their influence on HR-QoL obtained in
the multivariable studies were different and therefore limited
comparable.
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Karapantzos ef al. [41] looked primarily at the influence
of Nd:YAG laser application in HHT patients with recurrent
epistaxis. 27 HHT patients (11 females, 16 males, mean age
52 + 3,2 years, range 47-62 years) based on the Curagao criteria
family history, epistaxis, mucocutaneous telangiectases, and
arteriovenous malformations were enrolled in that study. The
haemoglobin level was below 10g/dl in all patients and
according to the need of one or more blood transfusions
because of epistaxis during their past medical history, the
patients were divided in two groups: One group with “mild
to moderate” disease and one group with “severe” disease.
The Nd:YAG laser procedures were performed under general
anesthesia. 8 patients (30%) received only 1 Nd:YAG laser
procedure, 15 (56%) had 2 treatments and 4 (14%) had 3
treatments. Unfortunately the study does not mention the
influence of “mild to moderate” or “severe” disease for the
number of laser therapies and the consequences for HR-QoL.
To measure the influence of the treatment on HR-QoL, the
SF-36 was given to the patients just before the first Nd:YAG
procedure and 24 months after that first procedure.
Karapantzos ef al. [41] measured a significant increase in
physical and mental health in HHT patients after epistaxis
treatment with Nd:YAG laser. The study results with HR-
QoL scores are shown in Table 2.

Table 2. QoL Scores in HHT Patients Just Before and 2
Years After Nd:YAG Laser Treatment Using the
Mann-Whity U Test. Data are Shown as Mean =+

Standard Error (SE)
Before After

Treatment | Treatment P Value
Physical functioning (PF) 32.7+2.1 | 498+2.3 | P=0.03
Role limitations due to _
physical problems (RP) 36.5+1.5 | 51.5+2.1 | P=0.04
Bodily pain (BP) 415+£29 | 449+32 NS
General health perceptions (GH) 424+1.6 | 44127 NS
Physical Health Dimension (PHD) | 38.1+23 | 47.5+29 | P=0.04
Vitality (VT) 36.6+£2.7 | 47.8+24 | P=0.03
Social functioning (SF) 345+3.1 | 49.1+£2.8 | P=0.04
Role limitations due to
emotional problems (RE) 42119 | 43.1+18 NS
General mental health (MH) 434+26 | 449+1.7 NS
Mental Health Dimension (MHD) | 39.6+24 | 451+2.7 | P=0.04

Hitchings et al. [42] investigated in 29 HHT patients (14
males, 15 females, mean age 56, range 18-78 years) with
recurrent epistaxis the effect of nasal closure, argon laser
treatment and a combination of septodermoplasty and argon
laser treatments on HR-QoL. The SF-36 was given to the
patients before and in the mean 22 months postoperatively
(range 10-32 months). 8 patients underwent nasal closure, 15
patients underwent the argon laser treatment, and 6 patients
were treated with a combination of argon laser and unilateral
septodermoplasty (worst affected side). All patients treated
with nasal closure had previous laser treatments and showed
a significant (p<<0.05) improvement for physical functioning
and general health perception after nasal closure. The argon
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laser group and the combined argon laser with septodermo-
plasty groups showed no significant improvement in HR-
QoL after treatment. In the argon laser group 72% of HHT-
patients had no improvement of the bleeding frequency and
severity and in 14% the bleeding severity increased
postoperatively. 66% of the patients in the combined
treatment group felt some subjective improvement and 33%
complained about more severe bleeding. In the nasal closure
group patients did not complain about dryness and sore
throats and there was no difference between pre- and
postoperative pain domain scores in the SF-36.

Lennox et al. [39] looked at the HR-QoL according to
epistaxis and blood transfusions in 38 HHT-patients (20
male, 18 female, mean age 60, range 18-78) and compared it
to the population norm in the UK. The SF-36 showed no
significant difference for bodily pain, all other dimensions
were significantly reduced in HHT-patients. They also rated
epistaxis as mild, moderate, and severe and found no
significant difference between the mild and the moderate
group. In the severe epistaxis group the scores for physical
functioning, health perception, energy, and social
functioning were significantly lower. Interestingly they
could not detect any correlation between the SF-36 scores
and the number of blood transfusions required.

Pfister et al. [43] investigated the impact of genotype and
mutation type on HR-QoL in HHT-patients using the SF-36.
94 HHT-patients with definite diagnoses of HHT were
enrolled (41 male, 53 female, mean age 59, range 23-89).
The genetic sequencing was done in 24 patients (9 male, 15
female, mean age 62, range 23-78). The genotype analyses
showed 11 HHT Type 1 patients (3 male, 8 female,
mean age 59.3) and 13 HHT Type 2 patients (6 male, 7
female, mean age 61.6). The SF-36 showed no significant
difference between the two genotypes in the scales vitality,
emotional and mental role. The physical components
including physical functioning, physical role limitations,
bodily pain, and general health was rated 10 points higher in

The Open Otorhinolaryngology Journal, 2010, Volume 4 57

HHT?2 patients than in HHT1 patients. The SF-36 results of
all HHT patients are shown on Table 3. Pfister et al. [43]
also showed that both genotype groups rated bodily pain
lower (>50) than the general German population.

Pasculli G. et al. [40] compared the HR-QoL in 50 HHT
patients (27 male, 23 female, mean age 47.6, range 19-75)
with 2301 normal Italian subjects (49% male, 51% female,
mean age 47.7) using the SF-36. Clinical variables in this
study have been patient age, illness duration, haemoglobin
levels and number of epistaxis episodes 12 months before
study enrolment. The physical health and mental health
scores were significantly lower in HHT patients. No
difference could be shown in the bodily pain score (Table 5).

The scores showed significant gender-related differences
in HHT patients for physical functioning, physical role
limitations, bodily pain, social functioning, emotional role
limitations, and physical component summary (Table 4).

With increasing age physical functioning, physical role
limitations, bodily pain, and emotional role limitations were
significantly lower. An increasing number of epistaxis was
associated with worsened physical role limitations, vitality,
social functioning, physical component score, and bodily pain.
With longer illness duration, the mental component score gets
worse and with lower haemoglobin levels the physical
functioning. Interestingly, no clinical variable shows a relation
to general health and mental health scores (Table 6).

Geisthoff ef al. [44] investigated the HR-QoL in 77 HHT
patients (41 male, 36 female, mean age 57.2, range 13-85)
who fulfilled at least two Curacao Criteria and compared the
results with 2877 normal German subjects (49.4% male,
55.6% female, mean age 47.7). They used the SF-36 and a
second questionnaire with three opened questions to specify
the HHT-related restrictions in athletic activities, reasons for
psychological strain and reasons for severe consequences in
professional life. In addition they included more clinical and

Table3. HR-QoL Scores in HHT-Patient Samples with and without Genetic Testing

Overall Genetic Analysis P Value

Yes No
n 97 24 70
Age (years) 56+13.3 60.5+12.3 55.5+134 NS
Gener: male/female 41/43 9/15 32/38 NS
Physical functioning (PF) 65.7+26.1 64.6 £26.3 66.1 £26.2 NS
Role limitations due to physical problems (RP) 55.6 +44.6 53.1+43.8 56.4+452 NS
Bodily pain (BP) 74.1 £29.6 73.8£29.8 74.2 £29.7 NS
General health perceptions (GH) 47.7+20.9 53.0+20.5 45.9+20.9 NS
Vitality (VT) 46.1+21.6 433+21.3 47.1+£21.7 NS
Social functioning (SF) 74.7+24.0 81.3+17.7 72.5+25.6 NS
Role limitations due to emotional problems (RE) 64.9+42.7 66.7+39.3 64.3+44.1 NS
General mental health (MH) 63.1 £20.0 68.5+19.0 61.3+20.1 NS
Physical component summary score (PCS) 46.0+12.0 47.1+12.5 457+11.9 NS
Mental component summary score (MCS) 423+12.7 439+123 41.8+12.9 NS
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Table4. HR-QoL Scores and Clinical Variables in male and female HHT-Patients

Holderried et al.

Males Females P Value
N 27 23
Age, mean + SD 46.6+13.0 48.7+16.9 NS
Years of disease 254+16.0 247+132 NS
Number of epistaxis 189 + 240 274 £ 288 NS
Hb in g/dl 129+2.1 12.0+£2.4 NS
% anaemia (Hb male < 12 g/dl, Hb female < 13,5 g/dl) 51.9 39.1 NS
Physical functioning (PF) 81.3+22.6 69.1 £27.8 P<0.05
Role limitations due to physical problems (RP) 62.5+37.6 38.0+41.9 P<0.02
Bodily pain (BP) 82.3+22.0 67.3+30.6 P<0.03
General health perceptions (GH) 43.4+229 36.0+24.6 NS
Vitality (VT) 46.5+17.5 43.6+159 NS
Social functioning (SF) 67.1+27.0 54.6+22.4 P <0.05
Role limitations due to emotional problems (RE) 654+37.2 31.9+44.4 P <0.005
General mental health (MH) 60.5+£24.9 57.9+21.1 NS
Physical component summary score (PCS) 49.7+8.1 43.8+10.5 P<0.02
Mental component summary score (MCS) 39.6+11.4 37.7+12.8 NS

TableS. HR-QoL Scores in HHT-Patients and normal Italian Population
HHT-Patients (N = 50) Normal Italians (N =2301) P Value

Age, mean 47.6 47.7 NS
% Males/Females 53/47 49/51 NS
Physical functioning (PF) 72.6 £25.7 84.5+23.2 P <0.0002
Role limitations due to physical problems (RP) 51.0+41.1 78.2+359 P <0.0001
Bodily pain (BP) 753+27.2 73.3+27.6 NS
General health perceptions (GH) 39.9+23.7 652+222 P <0.0001
Vitality (VT) 45.1+16.6 61.8 £20.7 P <0.0001
Social functioning (SF) 61.2+25.5 77.4+233 P <0.0001
Role limitations due to emotional problems (RE) 49.6 +43.7 76.2+37.2 P <0.0001
General mental health (MH) 59.3+£23.0 66.6 £20.9 P<0.01

Table 6. Clinical Variables and their influence for the HR-QoL in 50 HHT-Patients

Variables Partial Correlation (- Indicates a Relation to Lower HR-QoL) P Value
. - Age -0.315 P<0.04
Physical functioning (PF) Hb 40331 P<003
Ry . Age -0.366 P <0.008
Role limitations due to physical problems (RP) N. of epistaxis 0363 P <0009
. . Age -0.291 P<0.05
Bodily pain (BP) N. of epistaxis -0391 P<0.01
General health perceptions (GH) XXX XXX NS
Vitality (VT) N. of epistaxis -0.441 P <0.002
Social functioning (SF) N. of epistaxis -0.473 P <0.001
Role limitations due to emotional problems (RE) Age -0.391 P<0.01
General mental health (MH) XXX XXX NS
Physical component summary score (PCS) N. of epistaxis -0.488 P <0.001
Mental component summary score (MCS) Years of disease -0.421 P <0.004
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Table 7. Clinical and Psychological Variables in HHT-Patients

Variables N (Answers) N Yes (Answers with Yes)
Presesence of epistaxis 72 69
Presence of telangiectases 75 75
Gastrointestinal bleeding 48 11
Liver manifestation 39 7
Pulmonary arterious malformation 40 10
Cerebral vascular malformation 39 9
Dyspnea 62 31
Restriction in athletic activities 54 40
Change of profession because of HHT 47 8
Pension claim because of HHT 66 22
Social contacts reduced because of HHT 67 30
Use of professional psychological support 67 9
Influence on family planning 60 16

Table8. HR-QoL Scores in HHT-Patients and normal German Population

HHT-Patients Normal Germans P Value
Physical functioning (PF)
Total 64.74 £26.27 80.14 £22.03 P <0.001
Male 70.49 +23.84 82.03 +£21.28 P <0.001
Female 58.19£27.68 78.09 £22.92 P <0.001
Role limitations due to physical problems (RP)
Total 56 £44.62 78.48 £31.49 P <0.001
Male 60 +43.04 79.83 £30.91 P <0.001
Female 51.43 £46.55 77.02 £32.48 P <0.001
Bodily pain (BP)
Total 72.21+£30.96 74.11 £25.59 P=10.536
Male 81.5+24.33 76.31 £25.29 P=0.357
Female 61.89 £34.45 71.38 £26.05 P=0.078
General health perceptions (GH)
Total 41.31+21.7 62.38 £18.32 P <0.001
Male 50.24 £20.69 62.57 £18.73 P <0.001
Female 43.97 £22.62 62.17 £18.13 P <0.001
Vitality (VT)
Total 45.65 +20.84 61.53 £16.99 P <0.001
Male 51.46 £20.59 63.78 £16.94 P <0.001
Female 39.03+£19.34 59.1+16.94 P <0.001
Social functioning (SF)
Total 71.1+£27.3 87.31+16.96 P <0.001
Male 72.56 £25.95 88.51+16.22 P <0.001
Female 69.44 +£29.04 86.01 +17.86 P <0.001
Role limitations due to emotional problems (RE)
Total 64.86 +£42.34 88.94 +24.67 P <0.001
Male 74.56 £36.71 89.86 +24.49 P <0.001
Female 54.63 +£45.88 87.96 +25.16 P <0.001
General mental health (MH)
Total 61.51£21.53 73.93 £14.98 P <0.001
Male 67.22 £22.47 76.31 £14.51 P <0.001
Female 55+18.65 7137 £15.26 P <0.001
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psychological variables (Table 7) investigated them sex-
dependent and graded them for a more differentiated analysis
in the HR-QoL (Table 7). The grading was used for number
of telangiectases, impediments from telangiectases, strain on
profession, strain on private life, strain on psyche, illness
duration, frequency of epistaxis, average duration of
epistaxis, subjective impediment from epistaxis, and worries
about having HHT. Except for bodily pain HHT-patients
showed significant lower scores on all scales in the HR-QoL
(Table 8). The largest difference could be observed for the
emotional role limitations. In HHT-patients the number of
telangiectases and the duration of nosebleeds worsened
physical functioning, physical role limitations, and general
health significantly. Frequency of nosebleeds did not have
any significant influence with any scale. The presence of
cerebral and pulmonary involvement correlated significantly
with emotional role limitations and physical functioning.
Hepatic manifestations worsened all scales. This study also
shows a correlation on “worries about having HHT” with the
strain on the psyche, private life and profession.

Based on this information a limitation of life quality in
almost all dimensions is associated with the amount of
symptoms in HHT patients.
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