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Increased prevalence of symptomatic
macrovascular disease in systemic sclerosis

D J Veale, T A Collidge, J J F Belch

Abstract
Objectives-To determine the prevalence
ofsymptomatic macrovascular disease, as
defined by the World Health Organisation
questionnaire for intermittent claudi-
cation, in patients with systemic sclerosis
(SSc), and to compare the prevalence in
this population with a cross sectional
population study group reported in the
Edinburgh Artery Study (EAS).
Methods-A group of 53 patients with a
diagnosis of limited or diffuse systemic
sclerosis were identified from our register.
They were asked to complete the WHO
questionnaire to establish the presence or
absence of intermittent claudication. In
addition, each patient's case notes were
reviewed to establish the existence of
definite peripheral vascular disease and to
determine their risk factor profile.
Results-Forty six patients responded to
the questionnaire, giving a response rate
of 87%. Intermittent claudication was
found in 10 SSc patients (21-7%) according
to the questionnaire (two with diffuse and
eight with limited SSc), compared with a
prevalence rate of466% for claudication in
the EAS. Three SSc patients experienced
clinical events attributable to occlusion of
a major artery proven on angiography.
Four patients had hypertension, there
were three current and four ex-smokers,
and two had increased total cholesterol.
None ofthese patients had diabetes.
Conclusions-This study demonstrated
a greater prevalence of macrovascular
disease in patients with SSc than had been
found in a neighbouring population.
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Systemic sclerosis (SSc) is characterised by a

complex fibrotic lesion of connective tissues,
and changes in the vascular bed including
intimal proliferation and fibrous thickening of
the media' are described. Raynaud's phenom-
enon is also a common problem in SSc.2
Several possible mechanisms may be respon-
sible for ischaemia in SSc, including vaso-

spasm,3 endothelial damage,4 or abnormalities
of haemostasis.5 The extent of vascular
involvement has become more thoroughly
defined, and we now know it to include a wide
variety of internal organs such as the
oesophagus,6 the heart,7 and the cerebral
circulation,8 in addition to the peripheries. An
association between anticentromere antibody

and increased risk of ischaemic digit loss has
been reported,9 and there have been case
reports linking anticentromere and anti-
phospholipid antibodies to large and medium
vessel thrombosis in calcinosis, Raynaud's
phenomenon, oesophageal dysmotility, sclero-
dactyly, telangiectasia (CREST) .10-12 In ad-
dition, there have been only a small number of
case reports'3 14 of macrovascular disease in
SSc patients, and retrospective postmortem
studies'5 16 suggest that macrovascular disease
is not a recognised feature of SSc. The
prevalence of macrovascular disease in SSc is
therefore not known accurately. We reported
previously that a similar prevalence of large
vessel occlusive events occurred in SSc patients
as in the general population.'7 The aim of this
study was to determine in a cross sectional
study the prevalence of intermittent claudi-
cation in our SSc patients and the risk factor
profile of those patients. In addition, the
prevalence of coexistent symptomatic disease
involving the coronary and cerebral systems
was examined.

Patients and methods
Patients with a diagnosis of SSc currently
attending the unit were identified from our
register of SSc patients. The diagnosis of SSc
was based on the American Rheumatism
Association (ARA) criteria.'8 The patients
were classified as having limited or diffuse
disease according to clinical features-limited
scleroderma of the distal limbs including
features of CREST, diffuse SSc defined as
proximal scleroderma, or major internal organ
involvement. All patients currently attending
the clinic were approached and studied in
a prospective manner. The World Health
Organisation questionnaire19 specifically
designed to identify subjects with intermittent
claudication and validated in a large epidemio-
logical study of a Scottish population (the
Edinburgh Artery Study (EAS)20) was used.
The questionnaire was sent to the patients, and
if no response was received a further question-
naire was sent after four weeks. Only calf pain
specifically caused by exercise and relieved by
rest was considered to be intermittent claudi-
cation; other types of pain, including musculo-
skeletal pain, generalised pedal pain, and other
causes of pain on walking, were not regarded
as positive. Following this, the case notes of all
patients were reviewed to establish the
presence or absence of coexistent coronary and
cerebrovascular disease and to identify risk
factors.
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Results
Fifty three SSc patients were identified and
invited to participate. Ten had diffuse SSc and
43 had limited disease. A total of 46 patients
(42 women) replied after two questionnaires
were sent-a response rate of 87%. The
median age was 57 years (range 18-78). The
median duration of symptoms was 14 years
(range six months to 50 years). Eight of the 46
responders had diffuse SSc and 38 had limited
SSc or CREST variant. A positive question-
naire response for intermittent claudication
was found in 10 patients (21-7%). Four
claudicants were in the same age group as the
EAS patients (55-74), but five were younger
than this age range, indicating that the finding
of claudication was even more significant. Two
ofthe 10 patients had diffuse SSc and eight had
the limited variant. Hypertension was a risk
factor in four subjects, smoking in seven (four
were ex-smokers), hypercholesterolaemia was
present in two individuals, and none of these
patients was diabetic.

Seven (70%) claudicants had symptomatic
ischaemic heart disease (IHD)-current or
previous angina or myocardial infarction,
compared with seven of 36 (19.4%) non-
claudicants. Hypertension was present in four
(40%) and hypercholesterolaemia in two
(20%) claudicants, compared with 25% and
16-6% of non-claudicants, respectively. Three
claudicants (30%) had suffered from a
previous stroke, compared with 5 5% of non-
claudicants. The prevalence of smoking was
70% (including four ex-smokers) in claudi-
cants, almost double that in non-claudicants
(38.8%, including six ex-smokers).
Three patients, including two claudicants,

had previously experienced a significant large
vessel occlusion requiring angiography and
intervention, thus confirming the presence of
macrovascular disease. All three patients were
smokers; one had high serum cholesterol and
symptomatic IHD, while the other two had
suffered from transient ischaemic attacks
indicating disease of the cerebrovascular
system.

Discussion
This study has found the prevalence of inter-
mittent claudication in SSc to be 21 7%. There
was a coexistent prevalence of IHD of 15-2%
and of cerebrovascular disease of 6-5%. In
nine patients with claudication, at least one
associated risk factor for vascular disease such
as hypertension, history of smoking, and
hypercholesterolaemia was present, although
none of these patients was diabetic.

Microvascular changes are well described in
SSc,21 and associated with symptoms such as
Raynaud's phenomenon, digital infarcts,
ulceration, and gangrene. The role of anti-
phospholipid antibodies in large and medium
vessel thrombosis in SSc has been noted,'01'
and Barile et al reported similar findings
without antiphospholipid antibodies.'2 An
association with macrovascular disease has
been suggested by a small number of case
reports; 12-4 however, to date there are no

prospective studies examining this issue. In
pathological studies'5 16 there has been little
convincing evidence of large vessel athero-
sclerosis; however, one of these papers was a
review and the other was a report based on a
retrospective postmortem survey from the case
notes.
The prevalence of intermittent claudication

in a Health Region neighbouring Dundee-
Lothian-estimated the prevalence of inter-
mittent claudication using the WHO question-
naire to be 4 5%, and major asymptomatic
disease with significant impairment of blood
flow as 8.0%.2° In comparison with these rates,
the present study suggests that the prevalence
of symptomatic macrovascular disease as
defined by intermittent claudication (21 7%) is
much greater in SSc than in the EAS study
population. Although postal questionnaires
may have limitations, not least that symptoms
may be open to interpretation, both studies did
involve the same questionnaire. The popu-
lations are not directly comparable, as the EAS
was a cross sectional age stratified random
sample from 10 general practices, and related
to a predominantly male population, a decade
older than our cohort. Our finding of a greater
prevalence of claudication in a population of
females younger than the EAS population adds
emphasis to the significance of the observation.
Direct comparison with a younger, pre-
dominantly female group would be more
appropriate, though this is likely to increase
further the differences between findings of our
study and the EAS. To achieve statistical
analysis for this comparison it would be
necessary to examine more than 200 patients
with SSc. A more rational approach would be
a case-control study of intermittent claudi-
cation in -SSc, and such a study has been
planned. It is also reasonable to suspect that,
as in other studies, the rate of asymptomatic
disease will be even greater, and we propose to
assess this also.
Four of the claudicants (40%) were hyper-

tensive, compared with nine (25%) of the 36
non-claudicants; ischaemic heart and cerebro-
vascular disease was more prevalent in the
claudicants also. Seven claudicants (70%) had
a significant smoking history and three patients
continued to smoke, whereas 14 (38-8%) of
the non-claudicants were either smokers or
ex-smokers. Two claudicants (20%) had
increased serum cholesterol levels compared
with six (16-6%) of the non-claudicants. The
finding of positive risk factors in greater
proportions of the claudicants suggests that it
will be important to assess these patients for
risk factors with a view to manipulating their
risk profile. The presence of anticardiolipin
antibodies was not tested in these patients;
although uncommon, it may be relevant in
some patients with SSc. The patients in our
study were not taking corticosteroids, which
have been tenuously linked with increased risk
for atherosclerosis. It is now clear that, with
modem antihypertensive treatments, renal
crisis is no longer the major threat to this group
of patients and as their survival may be pro-
longed, greater attention needs to be given to
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problems such as macrovascular disease and its
attendant risk factors. The question arises
whether we should be screening SSc patients
for risk factors and existent macrovascular
disease with a view to prophylactic treatment?
Should patients with SSc be given aspirin as
prophylaxis? Aspirin, in the US Physician's
Health Study, has recently been shown to
reduce the need for peripheral vascular surgery
in apparently healthy men.22 However, there
is little evidence to suggest that aspirin is
beneficial in the treatment of Raynaud's
phenomenon associated with SSc, therefore it
is not clear if aspirin should be given as a
prophylactic agent for macrovascular disease.
Our findings from this small study have
prompted us to initiate further studies of the
prevalence and incidence of macrovascular
disease in an SSc population compared with
that in an age, gender, and geographically
matched general population, and of all risk
factors which might assist in the identification
of those patients with symptomatic and
asymptomatic macrovascular disease.

In conclusion, the results of this preliminary
study suggest that patients with SSc have a
greater prevalence of intermittent claudication
compared with a geographically similar popu-
lation. This suggests that there is an association
between SSc and macrovascular disease.
Furthermore, it may be important to screen for
other risk factors which may be favourably
altered.
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