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Abstract
Objective—To identify survival prognostic
factors and markers of morbidity among
patients with systemic sclerosis (SSc).
Patients and Methods—The study in-
cluded 72 patients diagnosed with SSc.
According to the extent of skin involve-
ment, three groups of patients were estab-
lished: group 1, without sclerosis and with
sclerosis of fingers and neck; group 2, with
sclerosis of face and distal to elbows and
knees; group 3, with generalised sclerosis
including the trunk. All patients were
included in a study protocol to determine
visceral involvement. Cumulative survival
after first symptom has been estimated
according to the Kaplan-Meier method.
The association between a hypothetical
prognostic factor and cumulative survival
after first symptom was assessed by log
rank test. The association between a hypo-
thetical risk factor and the prevalence of
severe morbity was assessed by the odds
ratio. Multiple logistic regression models
were used to identify the main predictors
of severe morbidity.
Results—Survival was estimated to be
85% 10 years after first SSc symptom.
Survival was higher among SSc patients
with skin involvement distal to elbows and
knees than among the rest of patients; a
forced vital capacity (FVC) on spirometry
lower than 70% of expected value was
associated with a shorter survival, even
after adjustment for diVuse SSc. Skin
involvement proximal to elbows or knees
was associated with a higher prevalence of
severe morbidity (OR = 46.57; p<0.001).
According to a multiple logistic regres-
sion, severe morbidity was higher among
patients with skin involvement proximal
to knees or elbows (OR = 40.92; p<0.001)
or among patients with pulmonary hyper-
tension detected by Doppler echocardio-
graphy (OR = 23.66 p<0.001).
Conclusions—In patients with SSc the
extent of skin sclerosis was found to be a
determining factor on the prognosis. Ac-
cording to skin sclerosis extent two main
subsets of SSc patients with diVerent sur-
vival incidence and degree of morbidity
could be clearly established: limited SSc,
formed by patients with no skin sclerosis
or with sclerosis distal to elbows and knees

and diVuse SSc, formed by patients with
skin sclerosis distal and proximal to
elbows and knees. Moreover, lung involve-
ment (FVC<70% on survival study and
pulmonary hypertension on morbidity
study) was an important and independent
prognostic factor.

(Ann Rheum Dis 1997;56:723–728)

Systemic sclerosis (SSc), a generalised disease
characterised by excessive accumulation of
connective tissue components and structural
vascular abnormalities has a variable natural
history. Although most patients have long sur-
vival others progress rapidly to death. Thus,
within the term SSc, a wide range of patients
with diVerent clinical and prognostic features
are included.
The magnitude of cutaneous sclerosis is the

essential marker of the SSc. However, the
groups established by other authors diVered
both in number and skin sclerosis extent. Bar-
nett et al1 and Giordano et al2 subdivided SSc
patients in three skin groups: Barnett’s type 1
or Giordano’s limited form defined patients
with sclerodactyly and “neck sign”; type 2 or
intermediate form defined patients with sclero-
sis proximal to metacarpophalangic joints and
distal to shoulders and hips; and type 3 or dif-
fuse form was applied to patients with general-
ised cutaneous sclerosis. Barnett et al1 and
Giordano et al2 also reported the immunologi-
cal features and survival incidence of their
three groups. Whereas the first and last group
of these two classifications were similar in both
survival incidence and immunology, the mid-
dle group of both classifications had diVerent
characteristics. Thus, survival incidence and
serological profile of Barnett’s type 2 patients
were similar to that seen on his type 1 and
Giordano’s intermediate form shared the
immunological findings and survival incidence
of his diVuse form. Medsger et al3 4 and later
LeRoy et al5 6 advocated a two subtype classifi-
cation: diVuse SSc for patients with skin
involvement proximal to elbows and knees and
limited SSc for patients with skin sclerosis dis-
tal to elbows and knees, including the face.
Moreover visceral involvement and immuno-

logical findings have been considered prognos-
tic factors by some authors and thus kidney
and heart involvement have been associated
with poor prognosis.7–9 In the past few years
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some other studies10–14 have been conducted to
define prognostic factors using multivariate
statistical methods but limited conclusions
were reached because not all types of SSc
patients were included in the studies. There-
fore, defining the prognostic factors of SSc is
under permanent review because despite an
important number of studies, no unanimous
conclusions have been drawn. The aim of this
study was to analyse and identify survival
prognostic factors and markers of morbidity of
SSc patients.

Methods
PATIENTS

The study included 72 patients diagnosed with
SSc at the Internal Medicine Department,
Hospital General Universitari Vall d’Hebron,
from 1980 to 1990. Fifty nine of 72 patients
(81%) fulfilled the American Rheumatology
College (ARC) classification criteria15 and 13
patients who did not, had Raynaud’s phenom-
enon, anticentromere antibody (ACA), capil-
laroscopic abnormalities, sclerodactyly and
characteristic visceral involvement of SSc. A
detailed protocol containing 150 items of
information was completed on each patient
during the following 12 months after the diag-
nosis.

CLINICAL FINDINGS

Skin involvement
Skin sclerosis was considered present when
cutaneous thickening was found. The skin
sclerosis extent was assessed at diagnosis and
six months later by inspection and palpation of
the whole body skin by two physicians. Based
on their maximum skin sclerosis extent three
diVerent groups of SSc patients were estab-
lished: group 1, with no skin sclerosis or with
sclerosis of the fingers and neck; group 2, with
sclerosis of face and distal to elbows and knees;
group 3, with generalised sclerosis.

Muscle involvement
This was assessed by clinical symptoms (proxi-
mal muscle weakness), physical examination,
and muscle enzyme determination. If some
enzymatic change was found, electromyo-
graphic study and muscle biopsy were per-
formed.

Joint involvement
This was considered present when arthralgia or
arthritis, or tendon friction rubs or acro-
osteolysis were observed.

Digestive involvement
Digestive involvement secondary to SSc was
defined as hypomotility of the lower two thirds
of the oesophagus or decreased peristalsis con-
firmed by manometry or cineradiographic
study, or all three.

Pulmonary involvement
This was considered present when bibasal pul-
monary fibrosis on chest radiography or
pulmonary functional testing (PFT) alteration
(restrictive, obstructive or mixed pattern) on
spirometry or less than 70% of predicted
carbon monoxide diVusing capacity according
to the criteria of Morris et al,16 or all three, were
present.

Cardiac involvement
This was established by the presence of one or
more of the following: clinical symptoms, any
change on colour Doppler echocardiography,
electrocardiographic signs of right ventricle
enlargement, pulmonary hypertension (PHT)
measured by Doppler in patients with tricuspid
regurgitation,17 left ventricular ejection fraction
lower than 50% or right ventricular ejection
fraction lower than 40% on radionuclide
ventriculography, or reversible thallium per-
fusion defects after cold stimulation.18

Renal involvement
Renal involvement secondary to SSc was diag-
nosed when increased serum creatinine con-
centration or abnormal urine analysis (haema-
turia, proteinuria > 500 mg/24 h) were
detected in absence of any other known cause,
or when a sclerodermal renal crisis defined
according to Traub et al19 was noted.
Visceral involvement was assessed at least

yearly in all patients.
Nailfold capillaroscopy was performed on

each finger of both hands with a Wild M3
stereomicroscopy and Intralux 5000 Volpi.

Table 1 Clinical and biological features of 72 patients
with SSc

Number (%)

Women:men 65 (90) 7 (10)
Median age (y) 54 (range:8–74)
Raynaud phenomenon 72 (100)
Capillaroscopic alterations 61 (84)
Skin involvement* 64 (90)
Group 1 24 (33)
Group 2 32 (44)
Group 3 16 (23)

Muscle involvement 61 (84)
Digestive involvement 63 (87)
Lung involvement 54 (75)
Cardiac involvement 62 (86)
Renal involvement 7 (9)
ANA 70 (97)
Speckled 50 (69)
Homogeneous 15 (20)
Nucleolar 7 (9)

ACA 30 (41)
Topoisomerase I 8 (11)

*Skin groups: group 1 without sclerosis and with sclerosis of
fingers and neck; group 2, sclerosis of face and distal to elbows
and knees; group 3, generalised sclerosis. ANA: antinuclear
antibodies. ACA: anticentromere antibodies.
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Figure 1 Survival according to extent of skin sclerosis.
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According to Maricq et al,20 two capillaroscopic
patterns were distinguished: an active pattern
characterised by predominance of capillary
loss, and a slow pattern characterised by meg-
acapillaries with no capillary loss.

LABORATORY ANALYSIS

General haematological and biochemical pa-
rameters were determined. Antinuclear anti-
bodies were detected by immunofluorescence
assay. ACA were determined by immunofluo-
rescence technique with HEp-2 cell substract
and anti-topoisomerase I antibodies were
determined by immunoblotting

QUALITY OF LIFE

Patients were classified according to the maxi-
mum degree of morbidity reached; modified
Knauss21 criteria were used. Four groups were
defined, and patients were assigned to group A
if they had no incapacity, to group B if they had
minimum activity limitation, to group C if they
had any limitation of normal activity, and to
group D if they had serious morbidity that
required repeated admissions into the hospital
and long periods of rest.

STATISTICAL ANALYSIS

All data collected in the study were transferred
to a DBASE-IV system database. Periods
between first symptom and diagnosis time, and
between first symptom and end of follow up
were calculated.
Cumulative survival after first symptom has

been estimated according to the Kaplan-Meier
method. The association between a hypotheti-
cal prognostic factor and cumulative survival
after first symptom has been assessed by log
rank test and, later, by stratified log rank test.
To avoid an over inclusion of patients with a
good prognosis, survival analysis was restricted
to patients whose interval between first symp-
tom and diagnosis had been no longer than five
years. Survival among patients with skin
involvement proximal to a given cut oV has
been compared with survival of the rest of
patients.
The prevalence of patients classified in

groups C or D of morbidity (severe morbidity)
was the percentage of patients with such
degrees in relation to the total number of
patients. The crude association between a
hypothetical prognostic factor and the preva-
lence of severe morbidity was assessed by the
odds ratio (OR) with 95% intervals according
to Cornfield method22 (or the exact method, if
advised by the statistical program). The
Mantel-Haenszel method23 was used to adjust
the associations detected for length of the
interval between first symptom and the start of
follow up. The combined study of the possible
prognostic factors for severe morbidity was
conducted by multiple logistic regression mod-
els; a forward stepwise strategy was used for
modelling.
Calculations were done with the statistical

packages SPSS v24 and EPI-INFO v 6.0.25

Results
DESCRIPTIVE STUDY OF PATIENTS

The study included 72 patients (65 female,
seven male) with a ratio F:M, 9:1. Median age
at diagnosis was 54 years (range: 8–81). The
median of the interval between the onset of SSc
(Raynaud’s phenomenon or other symptom of
SSc) to end of follow up was 12 years (range:
0.5–60).

CLINICAL AND BIOLOGICAL FEATURES

Table 1 summarises the visceral involvement,
capillaroscopic findings, and immunological
changes of the 72 patients with SSc. Eleven (10
female, one male) of 72 (15%) patients died.
Deaths were caused by the following: progres-
sive respiratory insuYciency because of lung

Table 2 Ten year survival according to age at onset, sex, and clinical variables statistically
significant in patients with interval between first symptom and diagnosis equal or lower
than five years

Prognostic factors Number Dead Survival* SEM
Log rank
test p Value

Age at onset (y)
<60 28 6 0.712 0.104
60 9 3 0.583 0.186 2.87 0.090

Sex
Male 5 1 0.500 0.354
Female 32 8 0.687 0.972 0.01 0.903

Skin involvement groups
Limited 24 4 0.750 0.146
DiVuse 13 5 0.514 0.116 4.13 0.0421

FC < 70% expected value
Absent 30 3 0.825 0.097
Present 6 6 0.000 0.000 37.24 <0.001

Interstitial pattern
Absent 23 1 0.909 0.087
Present 14 8 0.305 0.142 17.65 <0.001

PHT
Absent 32 4 0.853 0.069
Present 5 5 0.000 0.000 15.33 <0.001

PHT detected by Doppler
Absent 31 5 0.797 0.893
Present 4 3 0.250 0.216 4.91 0.026

Pericardial eVusion
Absent 24 2 0.890 0.741
Present 11 6 0.254 0.197 9.21 0.024

Renal involvement
Absent 31 3 0.884 0.063
Present 6 6 0.000 0.000 23.03 <0.001

*Survival estimated according Kaplan-Meier method. FVC: forced vital capacity in pulmonary
functional testing. PHT: pulmonary hypertension.
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Figure 2 Survival according to forced vital capacity on
pulmonary functional testing.

Table 3 Prognostic factors. Analysis after adjustment for
diVuse sclerosis

Variable
Long rank
÷2 test* p Value

FVC < 70% 20.11 <0.001
Interstitial pattern 14.96 <0.001
Pericardial eVusion 10.72 0.001
Pulmonary hypertension 9.80 0.002
Renal involvement 22.52 <0.001

*After adjustment for diVuse cutaneous sclerosis (1 degree of
freedom).

Survival prognostic factors and markers of morbidity in patients with SSc 725
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fibrosis in five (46%), three of them with
secondary PHT; sclerodermal renal crisis in
four (36%) and PHT without lung fibrosis in
two (18%). According to skin groups the
causes of death were distributed as follows:
three with sclerodermal renal crisis and three
with lung fibrosis to group 3; two with PHT
and one with sclerodermal renal crisis to group
2; and two lung fibrosis to group 1.

SURVIVAL

Overall survival 10 years after first SSc
symptom was 85%. Survival was longer for
patients included in the follow up five or more
years after first symptom (only two died among
35 patients); survival was 65% among the other
37 patients. To avoid an over inclusion of

patients with a good prognosis, survival study
was restricted to the 37 patients whose interval
between the first symptom and inclusion in
follow up had been lower than or equal to five
years.
The survival study also was made according

to skin sclerosis extent and according to
visceral and immunological features.

Skin groups
When survival was compared according to skin
involvement cut oV, significant diVerences
were obtained only when groups 1 and 2 were
combined and compared with group 3 (log
rank ÷2 test=4.13; 1 df, p=0.0421); no
significant diVerences were observed after
comparing the subgroups of patients obtained
according to any other skin involvement cut
oV. Therefore, in subsequent analysis, patients
were reclassified according to skin involvement
as limited SSc defining patients with skin scle-
rosis distal to elbows and knees (groups 1 and
2) and diVuse SSc defining patients with skin
sclerosis distal and proximal to elbows and
knees (group 3). As figure 1 shows, survival was
longer among patients with limited SSc.

Visceral and immunological variables
Table 2 shows the variables significantly
associated with shorter survival at 10 years.
Lung involvement (FVC < 70%, interstitial
radiological pattern, and PHT) and renal
involvement were associated to a poorer
prognosis. As figure 2 shows, survival was
shorter in patients with a FVC lower than 70%
of its expected value (severe restrictive pat-
tern).
As table 3 shows, after adjustment for diffuse

cutaneous sclerosis, survival was still shorter
among patients with FVC lower than <70% of
expected value, an interstitial radiological
pattern, a pericardial eVusion, PHT or renal
involvement. Shorter survival among patients
with diVuse SSc became not signicant after
adjustment by severe restrictive pattern (log
rank ÷2 test=1.02; 1 df, p=0.3116).
Figure 3 shows that among patients with dif-

fuse SSc, the four patients with FVC < 70%
died within five years from first symptom,
whereas only one of nine patients without
severe restrictive pattern had died after this
period.

MORBIDITY PREVALENCE

Table 4 shows 15 of 16 patients with diVuse
sclerosis (94%) and only 13 of 56 patients
(23%) with limited SSc were classified in
degrees C or D of morbidity. Morbidity preva-
lence according to clinical variables is pre-
sented in table 4. The variables most strongly
associated with group C or D of morbidity after
adjustement by the interval between the first
symptom and the start of follow up were:
diVuse sclerosis and PHT detected by Doppler
echocardiography (table 5). When a forward
stepwise strategy was used to estimate a multi-
ple logistic regression model, only diVuse scle-
rosis (log likelihood ratio test=14.23; 1 df;
p=0.002), followed by PHT detected by Dop-
pler echocardiography (log likelihood ratio test
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Figure 3 Survival according to forced vital capacity
among patients with diVuse sclerosis. Each death is
represented by a step.

Table 4 Morbidity prevalence according to clinical variables

Degrees of
Crude

Prognostic factors Number morbidity % OR 95% CI

Onset–diagnosis interval (y)
>5 35 9 25
5 37 19 50 3.05 1.00, 9.45

Age (y)
<60 51 19 37
60 21 9 43 0.79 0.25, 2.54

Sex
Male 7 1 14
Female 65 27 41 4.26 0.47, 203.2

DiVuse skin involvement
Absent 56 13 23
Present 16 15 94 46.57 6.13, 2.134

FVC < 70%
Absent 64 21 33
Present 7 7 100 * 2.60

Interstitial pattern
Absent 46 13 28
Present 25 15 60 3.81 1.21, 12.29

PHT
Absent 64 20 31
Present 8 8 100 * 3.28

PHT (detected by Doppler)
Absent 61 19 31
Present 8 7 87 15.47 1.72, 713

Pericardial eVusion
Absent 54 16 30
Present 15 10 66 4.75 1.21, 20.23

Antitopoisomerase I
Absent 56 15 26
Present 8 7 87 19.13 2.07, 882.53

ACA
Absent 39 19 49
Present 29 6 20 0.27 0.08, 0.93

Homogeneous IFI pattern
Absent 57 18 31
Present 15 10 66 4.24 1.12, 18.26

Active capillaroscopic
Absent 46 8 18
Present 17 12 70 10.82 2.68, 51.64

p Value,Mantel-Haenszel summary ÷2 test. *, Uncalculable because of the absence of eVectives in
any cell. Abbreviations as shown in tables 2 and 3.
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=11.4; 1 df; p=0.0007) were identified as inde-
pendent prognostic factors. According to the
final multiple logistic regression model with
diVuse sclerosis and PHT, the prevalence of
groups C or D of morbidity was higher among
patients with diVuse sclerosis (OR=38.76; p=
0.016) or PHT (OR=27.70; p= 0.004).

Discussion
There have been a number of studies examin-
ing survival after presentation with SSc, with
five year survival rates varying between 34 and
73%.26 There are a number of problems in
interpreting these reports. Firstly, methodo-
logical diVerences between studies. Thus
survival has been estimated from two diVerent
dates, both from the onset or from the diagno-
sis of SSc. Therefore, when authors considered
survival from presentation this was subject to
the problems of left censorship bias but when
survival was estimated from diagnosis the
interval between first symptom and diagnosis
could depend more on specialist interest to SSc
than on natural disease evolution. For these
reasons we considered survival from disease
onset defined as the self reported date of SSc
first symptom. Secondly, SSc is a connective
tissue disease with a variable natural history
and patients could have diVerent prognosis.
Therefore it may explain survival diVerences
found among series. We attempt to define
diVerent prognostic factors for identifying
homogeneous groups of survival.
In the past decade, diVerent classifications

according to skin sclerosis extent have demon-
strated their usefulness but they have not been
able to identify any striking skin sclerosis cut
oV.1–6 In this study, diVerent subsets of SSc
patients were compared according to a given
skin sclerosis cut oV. Thus, skin sclerosis extent
was found a prognostic factor only when
survival of SSc patients with skin sclerosis
proximal to elbows and knees was compared
with survival of the remaining patients. There-
fore, two subsets of patients could be distin-
guished: limited SSc, which included patients
with skin sclerosis distal to elbows and knees,
and diVuse SSc formed by patients with both
distal and proximal cutaneous sclerosis to
elbows and knees, the last subset associated
with significantly decreased survival. Interest-

ingly, the survival division that we found coin-
cides with those advocated by Medsger et al3 4

and LeRoy et al5 6 but diVers from the classifi-
cation in three skin subsets advocated by
Barnett et al1 and Giordano et al.2 These
authors also performed longitudinal studies
with SSc patients but only skin sclerosis extent
was assessed as a prognostic factor. The
authors obtained similar results when they
compared the clinical and serological associa-
tions of extreme groups but did not when they
compared intermediate forms. Thus, Barnett’s
type 1 was similar to Giordano’s limited form
and Barnett’s type 3 was similar to Giordano’s
diVuse form. However, Barnet’s type 2 and
Giordano’s intermediate form showed signifi-
cant diVerences in relation to survival and
serological features despite having the same
skin sclerosis extent. While patients with the
Giordano’s intermediate form had survival and
serological profiles similar to the Giordano’s
diVuse form, Barnett et al found significant dif-
ferences between the survival of patients with
type 2 and 3. Therefore, the categorisation of
SSc patients into three subsets may not be
accurate enough because clinical evolution and
immunological findings of some patients might
not be determined clearly according to these
classifications.
The extent of skin sclerosis has been consid-

ered an important prognostic factor but some
other authors have also considered it interest-
ing to evaluate the prognostic value of visceral
and immunological variables and they ob-
tained diVerent results. Farmer et al7 reported
that generalised skin induration as well as the
presence of kidney and heart involvement
implied poor prognosis.Medsger et al8 detected
more severe organic involvement in patients
with the diVuse form of SSc, which was related
to a bad prognosis. Bennet et al9 also observed
diVuse skin sclerosis to be a prognostic factor
when it was evaluated with other variables such
as age, electrocardiographic findings, and renal
and lung involvement. Our study enabled us to
assess the prognostic value of visceral involve-
ment as well as identifying many potentially
important prognostic factors such as lung
involvement (PHT and severe restrictive pat-
tern on PFT), renal involvement or pericardial
eVusion. Moreover, patients with a FVC lower
than 70% of its expected value had the shortest
survival. Thus, among patients with diVuse
SSc, the four patients aVected with a severe
restrictive pattern died within five years from
the first symptom, whereas only one of nine
patients without severe restrictive pattern had
died. In contrast, diVuse sclerosis was not asso-
ciated with a shorter survival after adjustment
by severe restrictive pattern.
It must be remembered that SSc is a chronic

disease with a high cumulative survival. As a
result, patients suVering this illness may
develop a severe degree of morbidity. Few
studies conducted to date have evaluated mor-
bidity prevalence in SSc patients.1 27 We
considered it of great interest to assess morbid-
ity prevalence and identify markers of bad
prognosis. In this study we found significant
diVerences on morbidity prevalence only when

Table 5 Morbidity risk factors after adjustment by the
interval between the first symptom and the diagnosis

Prognostic factors ORMH 95% CI

Age < 60 years at onset 0.67 0.23, 1.94
Female sex 6.50 0.65, 64.94
DiVuse sclerosis 40.92 4.73, 353.70
FVC < 70 % *
Interstitial pattern 3.92 1.35, 11.40
PHT *
PHT by Doppler 23.66 2.02, 277.54
Pericardial eVusion 3.73 1.09, 12.77
Homogeneous IFI pattern 4.30 1.21, 15.22
Topoisomerase antibodies 14.94 1.62, 137.33
ACA 0.34 0.11, 1.09
Active capillaroscopic pattern 11.74 2.94, 46.82

ORMH, OR adjusted by onset–diagnosis interval (according to
Mantel-Haenszel method).
p Value, Mantel-Haenszel summary ÷2 test.
*, Uncalculable OR because of the absense of eVectives in a cell.
Abbreviations as shown in tables 2 and 3.

Survival prognostic factors and markers of morbidity in patients with SSc 727

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.56.12.723 on 1 D
ecem

ber 1997. D
ow

nloaded from
 

http://ard.bmj.com/


the groups with limited SSc were combined
and compared with diVuse SSc; therefore clas-
sification of SSc patients in limited and diVuse
subsets was confirmed as a useful tool. More
over, when clinical and immunological vari-
ables were evaluated, diVuse skin sclerosis
showed the worse morbidity odds ratio followed
by PHT detected by Doppler echocardiography.
On the other hand, prognostic eVect of

visceral involvement and skin sclerosis has been
assessed recently by multivariate statistical
methods10–14 28 29 but the results obtained in
these studies were not applicable to the whole
population of patients with SSc. Some
authors10 12 13 included only patients with dif-
fuse skin sclerosis and therefore the prognostic
factors were only applicable to this group of
patients. Kostis et al,14 who considered skin
sclerosis extent as a probable prognostic factor,
observed no association between mortality and
skin sclerosis extent. Bulpitt et al,28 enrolled
patients with early SSc and therefore suVering
diVuse SSc because they met diagnostic
criteria for SSc for less than one year; in fact,
many patients with Raynaud’s phenomenon for
a long time before the onset of skin disease as a
first manifestation of the limited SSc were
excluded. Again the results obtained were not
applicable to the whole group of patients with
SSc. Ferri et al,29 divided their group of SSc
patients into subtypes as previously defined by
Barnett et al1 and Giordano et al2 but only skin
involvement and immunological changes were
studied as prognostic factors. Finally, Clements
et al,11 in a study similar to ours found that skin
involvement was the best prognostic factor in
SSc patients. In this work when a forward step-
wise strategy was used to estimate a multiple
logistic regression model, only diVuse sclerosis
followed by PHT detected by Doppler
echocardiography were found to be independ-
ent prognostic factors.
In summary, after statistical analysis, two

patient groups with diVerent survival, morbid-
ity, prevalence and extent of cutaneous sclero-
sis were established: limited SSc, with skin
sclerosis distal to elbows and knees but includ-
ing the face, and diVuse SSc, with skin sclero-
sis both distal and proximal to elbows and
knees. Furthermore, lung involvement (FVC
<70% on survival study and PHT on morbid-
ity study) was also associated with worse prog-
nosis independently of the diVuse skin sclero-
sis. Despite the small number of patients
included in this study we have achieved a
deeper understanding of the evolution of
patients with SSc.
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