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The objective of this study was to evaluate the efficacy of the endothelin receptor antagonist, bosentan, in pa-
tients with Raynaud’s phenomenon secondary to systemic sclerosis never treated with prostanoids and without
digital ulcers.
The study design is a preliminary, prospective open label trial. The patients recruited took one 62.5 mg dose of
bosentan twice daily for 4 weeks, followed by 125 mg twice daily for 24 weeks.
Of the 10 patients recruited, all completed the study. The reduction in Raynaud’s phenomenon attacks at week
24 from the baseline was statistically significant (A-1.3, P=0.0126). The Raynaud’s condition score showed a
statistically significant improvement (A-1.4, P=0.0279), as did the visual analog pain scale (A-1.5, P=0.0016)
at the 24" week.
Bosentan appears to be effective and may be a valid alternative for the treatment of severe secondary Raynaud’s
phenomenon for patients where prostanoids therapy is contraindicated or refused.
Key words: Systemic sclerosis, Raynaud’s phenomenon, Endothelin receptor antagonist, Bosentan, Raynaud’s condition
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UCTI reactivity to thermal stimuli and never
evolves into trophic damage, the RP sec-
aynaud’s phenomenon (RP) is a par- ondary to SSc is characterised by an ini-
\_oxystic vasospastic event triggered by  tial vasospastic phase which evolves into
cold or emotional states and characterized, intraluminal tissue proliferation, determin-
in its classic triphasic expression, by pal-  ing a process of tissue ischemia of the ar-
lor (ischaemic phase), followed by cya- terioles involved (3). Moreover, RP in SSc
nosis (asphyctic phase) and lastly redness  patients, often influences the onset of tro-
(reactive hyperaemia phase). There may phic alterations to the fingertips in the form
also be co-existing torpor and paraesthesia.  of necrosis, sloughs, ulcers and residual
The hands are the most frequently affected  scarring which are subject to infections
sites, but the feet, the auricular pavilions, and, in more severe cases, even amputa-
nose and tongue may also be involved (1).  tion. They have a deeply negative effect on
In the majority of cases, this is a primi- the quality of life. RP and SSc present a
tive phenomenon, not associated with any  physiopathological mechanism, which is
disease. In a small percentage, it precedes still not completely clear today. Several
and/or accompanies diseases of the con- studies have highlighted endothelial dam-
__ nective tissue, particularly, systemic scle- age and alterations in the proliferation of
Corespordng 2o rosis (SSc). In these cases it is defined as  vascular structures, with unbalance of fac-
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secondary Raynaud’s phenomenon (2).
While primary RP is characterised by a va-
sospastic condition that lead to a reduced

tors regulating vascular dilatation and vas-
cular constriction, in favour of the latter. A
very important role appears to be played



Efficacy of bosentan in the treatment of Raynaud’s phenomenon

by endothelin (ET-1), a molecule present
in extremely high plasma concentration
in these patients and which has a powerful
vascular constrictive action (4). Traditional
treatment of RP in SSc consists of the use
of calcium-antagonists and prostanoids (5).
Over recent years, the scientific commu-
nity has focused on some drugs belonging
to the endothelin receptor antagonist cat-
egory, which have given excellent results
for the treatment of pulmonary hyperten-
sion and (as in the case of bosentan) in the
treatment and prevention of digital ulcers
(6). In patients with SSc and RP without
digital ulcers not responding to traditional
therapies, some symptoms (7).

The aim of the study was to assess the ef-
ficacy (in terms of improved visual analog
pain scale (VAS), RP attacks frequency
and Raynaud’s condition score (RCS)) of
the endothelin receptor antagonist, bosen-
tan, in patients with RP secondary to SSc,
without digital ulcers, never treated with
prostanoids.

Ten female patients were recruited, aged
between 36 and 68 (mean 51.8 years), af-
fected with SSc according to the American
College of Rheumatology Criteria (8), and
who had presented numerous attacks of
RP during the day. We evaluated the data
related to Raynaud’s phenomenon in the
previous 6 months, especially the average
of the number of daily attacks (median
value 3.40). The same sample of patients
was used as a case and as a control. Patients
with primary RP not associated with SSc
and patients with digital ulcers were ex-
cluded from the study in order not to com-
promise the assessment of VAS pain and
RCS. Patients that presented blood altera-
tions and cardiovascular, liver or kidney
failure were also excluded. Furthermore,
the recruited patients had exclusively un-
dergone calcium-antagonist therapy for
the RP (nifedipine, amlodipine, lacidipine
administered up to the maximum dose al-
lowed and/or tolerated).

They had never undergone endothelin re-
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ceptor antagonist therapy, prostanoid ther-
apy for personal reasons (logistic issues
related to the transport distance) or having
been excluded from it due to contraindica-
tions (heart arrhythmia, valvulopathy, un-
stable angina and within 6 months of myo-
cardial infarction) or 5-phosphodiesterase
inhibitor therapy.

Women of childbearing potential were re-
quired to have a negative pregnancy test
before study initiation and apply effective
contraceptive methods. The off-label use
of bosentan was authorised by the Local
Health Authority, after presentation of doc-
umentation supporting the treatment. All
patients were given a detailed explanation
of the study and their informed consent
was obtained. Recruitment for the prospec-
tive study was carried out in September
2009, that means before colder months, in
order to place more attention on Raynaud’s
phenomenon and monitoring it more ob-
jectively, during the coldest period of the
year (Figure 1). The analysis and follow
up was performed until March 2010. The
patients took one 62.5 mg tablet of bosen-
tan twice a day during the first month, then
one 125 mg tablet twice a day. Visits were
planned at 4-week intervals and during
each visit the patients showed to the physi-
cian to inspection a personal diary, where
they indicated:

- Date of the event (RP);

- Location: hands, feet, ears, nose, other;

- Duration: minutes;

Temperature
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Figure 1 - The mean changes in temperature (T°Celsius), September

2009 to March 2010.
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- RCS: Limitations on daily activities on a
scale of 1 to 10 (0 points: subject did not
feel handicapped, 10 points: subject felt
extremely handicapped by RP);

- VAS pain scale (1-10): indicating 1 as
minimum pain and 10 as maximum pain;

- Number of daily attacks;

- Appearance of digital ulcers (Date).

At each visit, a blood sample was taken

for routine analysis and a pregnancy test

in women with childbearing potential was
performed. Liver aminotransferase val-
ues (AST, ALT) were also evaluated each
month to check the tolerance to the drug.

At baseline and at 24 weeks, patients un-

derwent videocapillaroscopy to identify

the type of scleroderma pattern and its pos-
sible changes (9). At the same time, several
parameters for disease activity and organ

involvement were evaluated: at weeks 12

and 24 all patients undergone blood tests,

to analyse NT-proBNP and troponin, and
instrumental tests such as spirometry (FVC

e DLCO), echocardiographic assessment

with pulmonary arterial pressure, six min-

ute walking test and modified Rodnan skin
score (MRSS). To evaluate the degree of
disability, all patients were assessed with
the scleroderma HAQ disability index
(HAQ-DI) at 0, 12 and 24 weeks (10).

Statistical analysis

The statistical analysis was performed
using SPSS statistical software (for Win-
dows, version 16.0) and MINI-TAB (for
Windows, version 14.0). The data were ex-
pressed as means.

All ten patients enrolled have completed
the study. Mean age was 51.8 years, 60%
presented SSc in limited form and 40% in
diffuse form, the mean duration of sclero-
derma was 6.1 years and mean duration
of RP of 12.2 years. 60% of the patients
were SCL-70 positive, while 40% were an-
ticentromere positive. At videocapillaros-
copy examination, 40% presented an early
scleroderma pattern (with mean of SSc
duration 2.5+0.58), while 60% presented
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the active type (with mean of SSc duration
8.5+1.87) (Tab. I and II).

The reduction in RP attacks at week 24
from the baseline (RP attacks baseline
median =3; 24" week =2) was statistically
significant (A-1.3 p=0.0126) 95% CI (Table
IIT and Figure 2A) and the improvement
was more evident in patient with sclero-
derma pattern active (Table III). The dura-
tion of RP was reduced, but the decrease
was not statistically significant (A-14.5/P
0.1174 95% CI; Table III) and also in this
case the improvement was more evident
in patient with scleroderma pattern ac-
tive (Table II). The RCS (median baseline
=5.5; 24" week =4) showed a statistically
significant improvement (A-1.4/P 0.0279
95% CI; Table 3 and Figure 2B), as did the
VAS pain (A-1.5/P 0.0016 95% CI; Table
I and Figure 2C) at the 24" week. Lung
function (FVC, DLCO, 6MWT) and heart
function (echocardiogram, Nt-proBNP, tro-
ponin) did not show significant modifica-

Table | - Details of the demographic and clinical
characteristics of patients (10 female).

Characteristics Results
Age, mean+SD years 51.8+11.4
RP duration, mean+SD years 12.2+4.8
SSc duration since diagnosis, mean+SD | 6.1£3.4
years

Diffuse cutaneous SSc, % 40
Limited cutaneous SSc, % 60
Positive for SCL-70 antibodies, % 60
Positive for anticentromere antibodies, % | 40
Capillaroscopy pattern early, % 40
Capillaroscopy pattern active, % 60

SD, standard deviation; RP, Raynaud’s phenom-
enon; SSc, systemic sclerosis.

Table Il - Details of the videocapillaroscopy and
clinical characteristics of patients.
Videocapillaroscopic | Early
pattern

SSc duration since
diagnosis, mean+SD
years

Improvement RP daily
attack frequency, A num
Improvement RP attack
duration, A min

SSc, systemic sclerosis; SD, standard deviation;
RP, Raynaud’s phenomenon.

Active

2.5£0.58 8.5+1.87

-1£0.71 -1.5+1.06

-10.05+7.07 | -17.5£12.37
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Table Ill - Mean changes from the baseline values.
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Measurement

Baseline

24th week P-value

Liver aminotransferase AST, U/L

22.40 (SD6.28)

2410(SD£5.92)  |ns

Liver aminotransferase ALT, U/L

22.10 (SD+6.81)

19.60 (SD+6.79) ns

FVC, % 102.90 (SD+16.03) | 99.80 (SD+12.25) |ns
DLCO, % 87.90 (SD+10.69) | 89.60 (SD8.98)  |ns
PAP, mmHg 28.60 (SD+3.69) | 28.50 (SD+2.55)  |ns

Nt-proBNP, pg/mL

117.60 (SD£71.99)

109.00 (SD+61.14) |ns

Troponin, ng/mL <0.01 (SD+0) <0.01 (SD=0) ns
Sa0,, % 96.40 (SD+0.84) 96.80 (SD+0.79) ns
Distance walked in 6 min, % 102.80 (SD+7.16) 104.40 (SD+8.28) ns

RP daily attack frequency, num 3.40 (SD+1.58) 2.10 (SD+0.74) 0.0126
RP attack duration, min 60.50 (SD+21.79) 46.00 (SD+15.6) ns
RCS (1-10) 5.50 (SD+1.51) 4.10 (SD+0.57) 0.0279
VAS pain scale, (1-10) 6.00 (SD+1.05) 4.50 (SD+0.53) 0.0016
MRSS 9.00 (SD+2.58) 8.30 (SD+2.11) ns
HAQ-DI 0.70 (SD+0.21) 0.60 (SD+0.19) ns

AST, aspartate aminotransferase; SD, standard deviation; ns, not significant; ALT, alanine transaminase;
FVC, forced vital capacity; DLCO, diffusion lung capacity for carbon monoxide; PAP, mean pulmonary ar-
terial pressure; Sa02, arterial oxygen saturation; RP, Raynaud’s phenomenon; RCS, Raynaud’s condition
score; VAS, visual analog scale; MRSS, modified Rodnan skin score; HAQ-DI: scleroderma health assess-

ment questionnaire disability index.

tions, with constant values maintained in
all patients throughout the study (Table III).
The MRSS presented no substantial im-
provements, as did the HAQ-DI (Table III).
Videocapillaroscopic evaluation showed
no statistically significant changes, since
patterns were stationary. No patients de-
veloped digital ulcers during the follow up.
There were not adverse events during the
study, especially no transaminase increase.

This is the first, preliminary, non-con-
trolled cohort study with patients treated
with bosentan who have never undergone
prostanoid therapy for RP. Bosentan was
shown to be effective to reduce (statisti-
cally significant) RCS, the number of RP
attacks and VAS. Several reports described
the successful, but non-blinded approach
of bosentan in the treatment of digital ul-
cers in SSc patients (11-13). Thus, this
preliminary study it’s restricted by its limi-
tations. It is too underpowered to detect
small treatment effect. Nevertheless as pre-
viously shown by other authors, our data
highlighted a statistically significant im-

provement of RP (14, 15). Similarly, one
case report revealed improvement in pain,
number and severity of RP attacks in two
SSc patients without pre-existing digital
ulcers (13), while other studies failed to
document any beneficial effect on VAS, RP
or development of digital ulcers (7, 16-18).
These lesions determine patient worsening
of the quality of life, not only in terms of
pain, but also due to the extreme difficulty
in performing normal daily activities. An-
other interesting aspect, although not statis-
tically significant, is the HAQ-DI disability
assessment improvement. Number of at-
tacks and duration of Raynaud’s phenom-
enon were greater in patients with an active
capillaroscopic condition and longer dura-
tion of disease, probably due to progressive
endothelial damage. No patient were found
to present late pattern microangiopaty even
if SCL 70 antibodies frequently associate
with advanced capillary alterations, a fact
that could be due to selection bias.

Our results underline the efficacy of these
endothelin receptor antagonist drugs on
vasospastic phenomena, which confirm
the fundamental role of endothelin in the
pathogenesis of SSc, even if the data re-
main still unclear.
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Figure 2 - The mean changes from baseline of Raynaud’s phenomenon attack frequency (A),
Raynaud’s condition score (B) and visual analog scale pain (C) at different control visits.
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In conclusion, the use of bosentan in the
treatment of Secondary Raynaud’s Phe-
nomenon in patients not presenting digital
ulcers appears to be effective, with good
tolerability and with no adverse events.
The results highlighted several phenom-
ena, which deserve further analysis with
a wider sample base. Indeed, we believe
that, at least for those patients where pros-
tanoids therapy is contraindicated or re-
fused, bosentan may be a valid alternative
for the treatment of severe RP.
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