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ABSTRACT
B a ck gro u n d. P revious rep o rts have
suggested that treatment with the selec -
tive estrogen antagonist tamoxifen may
be effective in diminishing primary and
s e c o n d a ry Ray n a u d ’s va s o s p a s m , i n cl u -
ding cases occurring in the setting of
scleroderma. Tamoxifen treatment has
also been associated with improvement
of retroperitoneal fibrosis and desmoid
tumors, conditions also associated with
abnormal fibroblast proliferation. Tam -
oxifen increases production of the im -
munosuppressive cytokine TGF which
modulates fibroblast activity. The po -
tential effect of tamoxifen on vascular
re a c t ivity and fi b rotic lesions ra i s e d
questions about its utility as a thera -
peutic agent in scleroderma. 
Objective. To determine the utility of
tamoxifen therapy in scleroderma.
M e t h o d s . Open label pre l i m i n a ry, p ro s -
pective, proof of concept study of tam -
oxifen. 
Results. Fifteen patients (3 male, 12 fe -
male) with scleroderma were enrolled
(10 diffuse disease, 5 CREST). Mean
age was 55 (34-75) years. Mean dura -
tion of scl e ro d e rma was 9.3 (1-25)
years. Two patients were excluded. For
13 patients, mean duration of treatment
was 7 (1.5-32) months. Two of 13 pa -
tients treated with tamoxifen experienc -
ed transient improvement. They did not
appear to have clinical features that
i d e n t i fied them as a unique subset.
Both patients subsequently relapsed, in
one case 12 months, and in the other 24
months after treatment.
Conclusion. Based on these results, we
would not recommend tamox i fen fo r
further large scale studies in scleroder -
ma.

Introduction
Treatment options in scleroderma are
l i m i t e d. The many agents that have
been utilized in attempts to reverse the
fundamental pat h o l ogical ch a n ges of
s cl e ro d e rma have been disap p o i n t i n g
(1).
Franco and colleagues had observe d
the complete disap p e a rance of Ray-
n a u d ’s phenomena in 2 women with
breast cancer after radical oopherecto-
my and treatment with tamoxifen. The
a u t h o rs ’ subsequent short - t e rm , o p e n

label, crossover trial of 21 patients with
R ay n a u d ’s phenomenon included 8
p atients with scl e ro d e rma. Tre at m e n t
consisted of tamoxifen, 30 to 60 mg
daily, for 2 weeks followed by a similar
period of treatment with nifedipine, 10
mg daily. Subjective improvement of
ischemic symptoms was recorded toge-
ther with improvement in digital tem-
perature recordings. There was a statis-
tically significant increase in the finger
tip basal temperature in the tamoxifen
gro u p , c o m p a red to the nife d i p i n e
group (2). An additional case report of
t a m ox i fen therapy for diffuse scl e ro-
d e rma also described regression of
cutaneous lesions (3).
Remarkable regression of desmoid tu-
mours (4-8) and retroperitoneal fibrosis
(9-13) fo l l owing tamox i fen therapy
have been reported. These conditions
involve abnormal fibroblast prolifera-
tion and collagen deposition. Possible
m e chanisms of tamox i fen action in-
clude induction of transforming growth
factor beta (TGF-β) (12,14,15) which
has been speculated to be inhibitory to
ab n o rmal fi b ro blasts in desmoid tu-
mors and retroperitoneal fibrosis (15).
We hypothesized that tamoxifen thera-
py might be palliative in scleroderma, a
female-dominant disease, because of
estrogen-antagonistic effects, as well as
its estrogen-independent effects on the
ab n o rmal fi b ro blast pro l i fe rat i o n , a s
has been suggested to occur in desmoid
tumors and retroperitoneal fibrosis. At
the time of this study, it was not recog-
nized that exogenous estrogen, provid-
ed over a short time period, may also
enhance vasodilation (16-18).

Patients and methods
Fifteen of 21 consecutive, consenting
p atients with either progre s s ive sys-
temic sclerosis or limited disease such
as CREST were treated with tamoxifen
10 mg twice daily. Six patients declin-
ed enrollment. Apart from addition of
t a m ox i fe n , other existing therapy re-
mained unchanged. The latter included
corticosteroids, calcium channel block-
ers, proton pump inhibitors, ACE inhi-
b i t o rs , c o u m a d i n , a s p i ri n , hy d rox y ch l o r-
o q u i n e, c o l ch i c i n e, D - p e n i c i l l a m i n e,
methotrexate, cisapride and analgesics.
One exception to not changing baseline
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m e d i c ations was estrogen therapy.
H o rmonal replacement therapy wa s
d i s c o n t i nued in 2 post-menopausal
patients prior to enrolling in the trial.
This was felt to be necessary in order
to avoid possible antagonism to the ef-
fects of tamox i fen. A n a l gesics we re
allowed to be titrated according to pain
s eve ri t y. For patients re c e iving cou-
madin, doses were adjusted based on
INR. Tamoxifen was continued for a
minimum of 6 weeks before determin-
ing a response to therapy.
Formal skin scores were not determin-
ed. However, each visit was accompa-
nied by a complete history and evalua-
tion of invo l ved skin. Only cl i n i c a l
changes that were apparent to both the
patient and physician were considered
as a positive response. Because formal
skin scores (20) were not systematical-
ly obtained, e q u ivocal skin ch a n ge s
were not considered to be a meaningful
therapeutic response. Improvement of
skin thickening and decreased digital
i s chemia (relief of pain, va s o s p a s m
and healing of ulcers) were the primary
positive end points.

Results
Fifteen pat i e n t s , 12 females and 3 males,
agreed to participate. Mean age was 55
years and mean disease duration was
9.3 years. Two women dropped out in
the initial stages of the study after one
visit: one was lost to follow-up and an-
other female discontinued tamox i fe n
after 3 doses because of tremulousness
and weakness. The 13 remaining pa-
tients, 10 females and 3 males received
tamoxifen for 6 weeks to up to 2 years.
Mean duration of tre atment was 7
months. Clinical profiles of all patients
are summarized in Table I. 
Only 2 patients (15.4%) demonstrated
improvement that appeared to be clini-
cally significant. In one of those pa-
tients improvement of Raynaud’s vaso-
spasm and skin ulcers was not sus-
t a i n e d. In another, i m p rovement had
persisted, even 2 years after treatment
was discontinued. However, the latter
p atient has re c e n t ly re l ap s e d, aga i n
demonstrating diffuse features of scle-
roderma. Further clinical details of the
t wo transient “ responder cases” fo l-
lows.

Case 1
A 46-ye a r-old male machinist had
extensive skin thickening of the trunk
and extremities, Raynaud’s vasospasm
and ga s t rointestinal re flux. He had
failed to improve after a 3-month trial
of D-penicillamine, which had already
been discontinued seve ral months
b e fo re the tamox i fen trial. Within 3
months after starting tamoxifen, tight-
ness around his face and neck had
re s o l ved and fi n ge rs we re less stiff.
There was near complete resolution of
skin ab n o rm a l i t i e s , wh i ch was sus-
tained even after tamoxifen was dis-
continued 2 years later. Worsening of
scleroderma recently occurred after a
2 - year period of dra m atic improve-
ment. In addition, 1 year after discon-
tinuation of tamoxifen, he developed
s u b m a n d i bular gland cystic carc i n o-
ma. Surgical resection (1 1/2 years fol-
low up) appears to have been curative.

Case 2
A 52-year-old housewife with a 6-year
history of debilitating Raynaud’s phe-
nomenon, acrocyanosis and digital ul-
cers, stiff fingers and thickened neck-
line skin, felt less pain after one day of
t a m ox i fen therapy. After 4 days of
t re at m e n t , she could write norm a l ly
and had less digital pallor. Over the
subsequent winter she did not develop
digital ulcers, as she had in the past,
and she was able to fully fl ex and
extend her fingers 9 months later. Until
tamoxifen therapy, she had not been
able to make a closed fist with either
h a n d. Ta m ox i fen was discontinu e d
after 13 months of therapy. However,
within the next 8 months she aga i n
d eveloped ischemic pain and ulcers .
Tamoxifen was reinstituted, this time
without benefit.

Adverse events
Light headedness and tre mu l o u s n e s s
in one 49-year-old female and worsen-
ing migraines in another 58-year-old
female had resulted in discontinuation
of therapy. One 34 ye a r- o l d - fe m a l e
patient died of pulmonary embolism
10 months after discontinu ation of
t a m ox i fen. One 57-ye a r-old fe m a l e
died of end stage pulmonary hyperten-
sion 6 months after tamox i fen wa s

withdrawn.
Other clinical events that occurred dur-
ing tamoxifen therapy were in keeping
with the natural history of disease. One
p atient developed scl e ro d e rma re n a l
crisis, and another had progressive dig-
ital ischemia that continued to worsen
while on tamoxifen. 

Discussion
Our study was designed as a pilot
open-label assessment of the utility of
tamoxifen in scleroderma. It was un-
dertaken because of encouraging pre-
liminary short-term results reported by
Franco and colleagues (2). Only 2 of
our 13 evaluable patients (15.4%) ex-
perienced dramatic improvement. Both
patients have since relapsed. Because
of the pilot nat u re of the study, t h e
small numbers of patients enrolled and
the absence of controls, it is not possi-
ble to determine if improvement in
these 2 cases was spontaneous and un-
re l ated to tamox i fen therapy. Eleve n
patients did not improve. We are un-
able to determine whether the course
of illness in these patients was altered
in any fashion by tamox i fen. It wa s
clear that their condition was not per-
ceptibly improved in either their judge-
ment or that of their physicians. 
In the treatment of breast cancer, tam-
oxifen therapy in excess of 20 mg per
day did not provide added benefit (20).
An analysis of dose-response relation-
ships of tamox i fen in scl e ro d e rm a
were beyond the scope of this small
study. It is conceivable that for sclero-
d e rm a , higher doses may have been
necessary to produce more encourag-
ing results. In the short-term (2 week)
study of Franco et al, improvement was
noted in Raynaud’s vasospasm. Higher
daily doses of tamoxifen (30 - 60 mg
daily) were employed.

Conclusion
Tamoxifen therapy was associated with
improvement of scleroderma in 2 of 13
p atients in our study. Improve m e n t
persisted for 1 to 2 years. It is not clear
whether improvement in these patients
m ay have been tre atment re l ated or
spontaneous. Eleven of 13 patients did
not improve. This single dose open-
label study did not produce adequate
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Table I. 

Sex/age when tamox- Disease Extent of disease: Duration of Outcome
Pt. no. ifen started/Ethnicity duration Diffuse/CREST tamoxifen therapy

1 M/ 46 /Caucasian 3 years        Diffuse 2 years Marked cutaneous im-
improvement within 3
months, but subsequent
relapse

2 F /52 /Caucasian 6 years CREST 2 years Transient reduction in 
digital ischemia, then 
worse

3 F/58 /Caucasian 1 year Diffuse+ interstitial lung disease 10 weeks No cutaneous change,
worsening migraine

4 F/ 57 /Caucasian 25 years CREST+pulmonary hypertension 3 months No cutaneous change
Died of severe pulmonary 
hypertension

5 M/67 /Caucasian 1 year Diffuse 11 months No cutaneous change

6 F/51 /Caucasian 3 years Diffuse 6 months No cutaneous change
Renal crisis

7 F/34 /African American 5 years Diffuse 6 weeks No cutaneous change

8 F/75 /Caucasian 24 years CREST 2 months No cutaneous change

9 F/69 /Arab 10 years Diffuse+ interstitial lung disease 9 months No cutaneous change

10 M/55 /Caucasian 7 years Diffuse+pulmonary hypertension 2 months No cutaneous change

11 F/71 /Caucasian 4 years Diffuse+ interstitial lung disease 5 months No cutaneous change

12 F/52 /Caucasian 7 years CREST … 4 months No cutaneous change

13 F/ 34 /Caucasian 21 years Diffuse+interstitial lung disease 2 months No cutaneous change
Died of pulmonary 
embolism 10 months later

14 F/ 49 /Arab 4 years CREST 3 doses Tremulous and weak
Stopped treatment 

15 F/57 /Caucasian 4 years Diffuse and interstitial lung disease Lost to follow up

responses for the authors to consider
further investigation of tamoxifen ther-
apy for scleroderma.
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