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Definite 
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Systemic Sclerosis Classification 
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Summary To evaluate the usefulness of recently proposed schemes of classifi- 
cation for systemic sclerosis an extensive cross-sectional study of a series of 164 
consecutive patients with long-term systemic sclerosis was undertaken. There were 
47 cases of proximal sclerosis, 93 of distal sclerosis and 24 of complete CREST syn- 
drome. The study included clinical, visceral, immunological and follow-up data. In 
addition, a quantitative clinical score was calculated for each patient, thus provid- 
ing indications for prognosis. Data were expressed according to three conventional 
systems of classification : The ARA system, the diffuse versus limited systemic scle- 
rosis system and the early cutaneous involvement system. The most reliable indi- 
cations of severe outcome were : proximal sclerosis, t runk skin involvement, pres- 
ence of anti Scl 70 autoantibody, pulmonary and/or  heart  involvement and age. Di- 
agnosis and prognosis were not generated by the same items. Prognosis indicators 
proved more accurate for groups than for individuals. Mortality was 1 death per 
149 patient X years of follow-up from diagnosis. We conclude that the ARA criteria 
for classification should be recognized as a standard, but patients with complete 
CREST syndrome should be included in the distal group. Other systems of clas- 
sification, principally 2-way versus 3-way criteria, allow different subsets of patients 
that correlate with prognosis and the severity of the disease, and could be used for 
therapeutic purposes. 

Key words Scleroderma, Systemic Sclerosis, Connective Tissue Disease, 
Raynaud's Phenomenon, Classification. 

I N T R O D U C T I O N  

Systemic sclerosis (SS) is a multisystemic disease with 
numerous clinical and laboratory characteristics result- 
ing in a large variety of expressions and implications (1- 
7). On the one hand, many patients exhibit mild disease 
characterized by limited skin induration, Raynaud's 
phenomenon (RP) and nonlethal visceral involvement. 
On the other hand, some patients experience a rapidly 
deteriorating outcome with unrelenting widespread cu- 
taneous fibrotic changes, and kidney, heart  or lung im- 
pairment leading to severe disability, organ failure or 
death (8-10). Since 1986, the classification of SS on the 
basis of either diagnosis or prognosis or both has proved 
a formidable task and at times confusing, because of the 
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different points of view involved (11-14). The alternative 
schemes of classification prompted us to report on a 
large series of 164 patients with definite SS of long-term 
duration. Our aims were the following : 1) to propose a 
quantitative individual disease score for each patient in 
order to identify the indicators that correlated best with 
the severity of the illness ; 2) to report  our accumulated 
clinical data in the framework of three conventional sys- 
tems of classification. 

PATIENTS AND METH O D S  

Patients 

During the period from June 1984 to July 1988, 1159 
patients with Raynaud's phenomenon (RP) were eval- 
uated in our vascular department.  Three hundred sev- 
enty-four had scleroderma-related disorders, among 
them 164 with definite SS. Most patients had been under 
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periodical investigation and observation for up to 26 
years. Particular attention was paid to the precise age 
at onset of Raynaud's phenomenon and age at diagnosis 
of systemic sclerosis. The follow-up period was defined 
as the time that elapsed between diagnosis and the last 
examination in our institution. 

Diagnosis of systemic sclerosis 

SS was diagnosed according to the criteria of the 
American Rheumatism Association (ARA) (15). We in- 
cluded patients who did not satisfy the ARA criteria but 
had the complete CREST syndrome requiring the pres- 
ence of 4 items: C= calcinosis, R = Raynaud's phe- 
nomenon, E = esophagal dysmobility, S = sclerodactyly 
and T = telangiectasia. 

Classification 

The ARA classification 

According to the criteria of the American Rheuma- 
tism Association (ARA) (15). (since 1988, the American 
College of Rheumatology), proximal scleroderma is de- 
fined as sclerodermatous involvement proximal to the 
digits. Distal scleroderma is defined as a combination of 
two or more of the following : sclerodactyly (scleroder- 
matous involvement distal to the metacarpo-phalangeal 
joints), digital pitting scars and bibasilar fibrosis as re- 
vealed by chest X-rays. 

The diffuse versus limited classification 

According to the criteria of Le Roy et al. (13), diffuse 
SS requires: truncal and acral skin involvement, onset 
of Raynaud's phenomenon within 1 year of onset of skin 
changes, visceral involvement and absence of anticen- 
tromere antibodies. On the other hand, limited SS re- 
quires Raynaud's phenomenon for years, limited skin in- 
volvement and high incidence of anticentromere anti- 
body. 

The early cutaneous involvement classification 

According to the criteria of Masi (14) Giordano (11) 
and Barnett (12), three subsets are defined, depending 
on the cutaneous involvement within the first year of 
presentation i.e. digital (finger or toe skin involvement), 
proximal extremity (proximal extremities but not trunk 
skin involvement), and truncal. In our series, this clas- 
sification was used at the initial presentation in our in- 
stitution. 

Evaluation 

All patients underwent an extensive standard work-up 
during hospitalization. A complete history was obtained 
for each patient. A general and specific scleroderma-re- 
lated evaluation was performed which included clinical 
assessment of the following : area and extent of skin in- 
volvement, reflux oesophagitis, sicca syndrome, arthral- 
gia, exertional dyspnoea, and myalgia. The evaluation al- 
so included multi-organ screening that comprised chest 
and hand X-rays (necessary for classification), nailfold 
capillary microscopy interpreted according to Maricq 
(16), in order to discern the presence or absence of a 
scleroderma pattern, oesophageal fibroscopy with ma- 
nometry, electrocardiogram, and systolic and diastolic 
arm pressure measurements. In addition, 114/164 pa- 
tients underwent a pulmonary function test with carbon 
monoxide diffusing capacity testing, and 118/164 had a 
labial biopsy interpreted according to Chisholm (17) for 
the diagnosis of the Sj6gren's syndrome. Patients with 
myalgia underwent electromyography, muscle blood en- 
zyme measurement and muscle biopsy for the diagnosis 
of myositis. The severity of the disease was evaluated 
retrospectively in all patients, using a quantitative scale 
of 0 to 18 (Table I) derived from that proposed by 
Hughes in 1976 (18) and validated by the same team in 
several publications (19-21). On this basis, two grades of 
severity were used, i.e. mild (disease score ~ 7) and se- 
vere (disease score >7). 

Autoantibody assays 

Of the 164 patients 152 were screened for autoanti- 
bodies as follows : 1) antinuclear antibody testing and ti- 
tration, performed on the human epithelial cell line 
HEp-2 by indirect immunofluorescence, with a special 
search for anticentromere and antinucleolar antibodies ; 
2) detection of antibodies to Scl 70 antigen, performed 
by immunoblotting assay. Details of the immunologic 
methods used have been published elsewhere (22). 

Statistical analysis 

Data were expressed as means -2_ standard deviation 
with minimal and maximal ranges. Comparisons be- 
tween two groups were made with Student's unpaired 
t-test for quantitative values and the Chi-2 test for com- 
parisons of proportions. Comparisons of more than two 
groups were made using an analysis of variance for quan- 
titative values (ANOVA and Scheffe F Test) and a con- 
tingency table for proportions. Correlations were as- 
sessed by the Spearman rank coefficient. For tabulation 
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Table 1 : Criteria of systemic involvement in patients with systemic sclerosis 

System Criteria Disease 
involved score* 

Hand** (proximal to finger) 1 
Face 1 

Skin Trunk 1 
Digital pitting scars 1 

Gut Clinical oesophagitis 1 
Dysmotility (fibromanometry) 1 
Exertional dyspnoea 1 

Lung Bibasilar fibrosis (X rays) 1 
CO transfer factor (<70% predicted) 1 

Kidney Proteinuria and/or 3 
creatininaemia >130 micro m/l 

Heart Pericarditis and/or 3 
ECG changes 

Other Sj6gren 1 
Myositis 1 
Polyarthralgia 1 

* points allotted for involvement ; **all patients exhibited sclerodactyly 

Table II : Classification of patients with systemic sclerosis according to 
three conventional systems 

Classification 

ARA Diffuse/ Early skin 
limited involvement 

Proximal Diffuse Truncal 

47 (33.5%) 14 (8.5%) 18 (11%) 
Proximal extremity 

35 (21%) 

Distal Limited Digital 

93 (66.5%) 150 (91.5%) 111 (68%) 
Total 140 164 164 

and calculations, we used the Stat View 512 + program 
from Brain Power INC. and a Macintosh SE computer. 

RESULTS 

Demographic data 

The classification and demographic features of the pa- 
tients are given in Tables II and III. 

It is noteworthy that there was no statistical difference 
between the 3 groups with proximal scleroderma, distal 
scleroderma and CREST respectively as regards age at 
onset of Raynaud's phenomenon, age at diagnosis of SS, 
and sex ratio. The mean duration of follow-up in our in- 
stitution was significantly longer for patients with prox- 
imal scleroderma than for those with CREST (p<0.05). 

Age at onset of RP was 36 - 17 years for patients in the 
mild score subgroup, which did not differ from the se- 
vere score subgroup (39_+ 15 years). Age at diagnosis of 
SS was 51 -- 15 years for patients in the mild score sub- 
group, which again did not differ from the Severe score 
subgroup (51_ 13 years). Disease follow-up was 5.4_+ 4 
years for patients in the mild score subgroup which dif- 
fered from the severe score subgroup (8.9_+ 6 years), 
p<0.0001. 

Evaluation 

Twenty-seven items concerning the clinical and para- 
clinical evaluation are given in Table IV in order of de- 
creasing sensitivity. The most frequent abnormalities 
were Raynaud's phenomenon (100%), digital skin indu- 
ration (100%), and SD pattern on nailfold capillary mi- 
croscopy (99%) and the presence of antinuclear au- 
toantibodies (94%). There were 117 patients in the mild 
subgroup and 47 in the severe subgroup according to the 
results of the disease score. In these two subgroups, the 
largest differences between the frequency of the 27 clin- 
ical and paraclinical items concerned bibasilar fibrosis 
(19% in the mild subgroup versus 81% in the severe sub- 
group), exertional dyspnoea (36 versus 85%), face skin 
involvement (47 versus 91%), proximal scleroderma (17 
versus 57%) and heart involvement (6 versus 45%). 

The disease severity score 

Results of the disease score are given in Table V ac- 
cording to the three systems of classification. The 68 pa- 
tients with the anticentromere antibody exhibited a sig- 
nificantly lower disease score than the 32 patients with 
the Anti-Scl 70 autoantibody (5 _+ 2.7 vs 8.5 _- 3, p = 
0.001). In the A R A  classification, the severity score for 
patients with proximal scleroderma was higher than for 
the group with distal scleroderma (p<0.05). The severity 
score did not differ between distal scleroderma and 
CREST. In the diffuse versus limited classification, the 
severity score for patients with diffuse SS was dramat- 
ically higher than for patients with limited SS 
(p<0.0001). In the early cutaneous involvement classi- 
fication, patients with truncal involvement exhibited a 
higher severity score than patients with proximal ex- 
tremity cutaneous involvement (8.8 __ 2.7 versus 7.8 - 3) 
but this difference was not statistically significant. On 
the contrary, the difference between truncal and digital 
subgroups was significant (p<0.01). In addition, the dif- 
ference between proximal extremity and digital sub- 
groups was significant (p<0.01). 
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Table III : Demographic features and classification of 164 patients with systemic sclerosis 

Diagnostic N Age at onset  Age  at diagnosis Follow-up % 
Group of Raynaud ' s  phenomenon  of scleroderma from diagnosis female 

mean  _+ sd (range) mean  _+ sd (range) mean  _+ sd (range) 

Proximal PSS 47 37 __. 16 48 ___ 14 7.8 - 6 85 
according to ARA* (14-80) (21-80) 

Distal PSS 93 3 7 _  + 17 51 _+ 15 6.2_+4.5 84 
according to ARA*  (3-70) (18-78) 

Complete CREST 24 37 _+ 18 57 _+ 13 4.7 _+ 3 92 
not according to ARA*  (1-75) (34-76) 

Total group 164 37 _+ 17 51 _+ 14 6.5 _ 5 86 
(1-80) (18-80) (0-26) 

* A R A  = American Rheumat i sm Associat ion;  ** Age and disease durations given in years. 

Table IV : Frequency of clinical and paraclinical findings in 164patients 
with systemic sclerosis, Data are given in order of decreasing sensivity. 

% 

Raynaud 's  phenomenon  100 
Sclerodactyly 100 
SD pattern (capillaroscopy) 99 
Antinuclear antibody 94 
Oesophageal dysmotility 88 
Giant capillaries 80 
Telangiectasia 75 
Digital pitting scars 71 
Co transfer factor (-<70% predicted) 67 
Clinical oesophagitis 65 
Face skin involvement 60 
Calcinosis 59 
Sicca syndrome 56 
Arthralgia 53 
Exertional dyspnoea 51 
Acroosteolysis 50 
Anticentromere antibody 44 
Sj6gren (labial biopsy) 36 
Bibasilar fibrosis 33 
Proximal scleroderma 29 
Anti SCL70 antibody 21 
Heart  involvement 18 
Myositis 7 
Association with cancer 5.4 
Renal  insufficiency 4.4 
Antinucleolar antibody 4 

Table V : Comparison by the ANOVA and Scheffe F test of disease 
scores for 164patients with systemic sclerosis, grouped accord- 
ing to three different systems of classification 

Disease score Statistical 
Mean  SD Range  significance 

Proximal scleroderma 8.4 3 4-17 . . . . . . . . . . . . . . . . . . . .  
n = 4 7  ---I  I 

p<0.05 

Distal scleroderma 5.4 2.7 1-13 --- I I 
n = 93 

I p<0.05 

C R E S T 4.2 2 0-9 NS I 
n--24 ---I I 

Diffuse scleroderma 9.5 2.1 7-14 . . . . . . . . . . . . . . . . . . . . . . . . .  
n = 1 4  [ 

p<  0.0001 
Limited scleroderma 5.8 3 0-17 I 

n = 150 .. . . . . . . . . . . . . . . . . . .  

Truncal scleroderrna 8.8 2.7 4-14 .... . . . . . . . . . . . . . . . .  
n=18 I I 

NS I 
Proximal extremity 7.8 3 4-17 --- I p < 0.01 

n =35 p<0.01 [ 
Digital 5.1 2.7 0-13 ---I .. . . . . . . . . . . . . . . . . . .  

n = l l l  

Treatment 

Four of the different treatments given to the 164 pa- 
tients with SS are indicated in Table VI. Colchicine, high 
dosage of corticosteroids (>  30 mg of prednisolone a 
day), D-penicillamine and supportive measures only. Pa- 
tients with a severe disease score exhibited more fre- 
quent indications for D-penicillamine than the others 
and less frequent indications for t reatment with support- 
ive measures only. 

Mortality 

Seven of the 164 patients died during their evaluation 
(4%). All were females with a mean age of 71 __ 8 years 
(range : 62-81). Mortality was 1 death per 149 patient X 
years of follow-up from diagnosis. According to the 
A RA  classification, 4 patients had proximal scleroder- 
ma, 2 distal scleroderma and one had the CREST syn- 
drome. According to the diffuse vs limited classification, 
only one death was in the diffuse group. Using the early 
cutaneous involvement classification, 2 deaths were in 
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Table VI : Treatment of  164 patients with SS as a function of  their quantitative disease score (mild versus severe) 

Mild score Severe score Statistical 
n % n % significance 

Colchicine 53 45 27 57 

Corticosteroids 9 8 7 15 

D-penicillamine 8 7 7 15 p = 0.0047 

Supportive 47 40 6 13 (contingency 
measures only table) 

Total 117 100 47 100 

the truncal group, 2 in the proximal extremity group and 
the 3 others in the digital group. Compared to the other 
157 patients, those who died were older (71 -2-_ 8 vs 57 
__ 14, p = 0.013), had a higher clinical score (9.3 +_ 4 

vs 5.9 _+ 3, p = 0.0057) and were more often in the se- 
vere subgroup (5/47 vs 2/117, p = 0.02). Three patients 
died of heart disease, 1 of pulmonary hypertension, 1 of 
infectious pneumopathy, 1 of stroke and 1 of cancer. 

DISCUSSION 

Classification of SS is required both by the physicians 
who are responsibIe for treating such patients and need 
to know the most potent prognosis indicators, and by re- 
searchers, to improve the clarity of their papers and 
avoid the "Tower of Babel" syndrome, i.e., several in- 
terpretations of the same words. Many recent papers 
have dealt with classification and prognosis outcome in- 
dicators in SS, including skin status (11-15), the immu- 
nologic profile (6-7, 11, 22-30) and visceral involvement 
(31,32). All these contributions are not interchangeable, 
since some of them are conflicting and confusing for au- 
thors engaged in research on SS. 

The most striking finding in our study is the fact that 
diagnosis and prognosis are not supported by the same 
factors. Thus, the 7 most sensitive items, i.e., Raynaud's 
phenomenon, SD pattern in capillaroscopy, antinuclear 
antibody, oesophageal dysmotility, giant capillaries and 
telangiectasia, were not discriminant in separating mild 
from severe subgroups. 

From the diagnostic point of view, no classification has 
proved more effective than the one proposed by the 
ARA in 1980 (15) as it exhibits 97% sensitivity and 98% 
specificity. In this classification, the major criterion 

(proximal scleroderma) is clearly skin involvement 
beyond the metacarpophalangeal joints (91% of patients 
in 15), distal scleroderma being reserved for patients 
with two or more of the following minor criteria : scle- 
rodactyly (skin involvement distal to the metarcarpopha- 
langeal joints), digital pitting scars and bibasilar pulmo- 
nary fibrosis. Furthermore, in the ARA classification, 
patients with the CREST syndrome (35), suspected sec- 
ondary Raynaud's phenomenon (36), visceral scleroder- 
ma without skin involvement (37), Raynaud's disease 
with sclerodactylia (38), progressive SS sine scleroderma 
(39,40) and sine scleroderma systemic sclerosis (11) are 
not acknowledged to have definite scleroderma when 
they exhibit less than two of the above three minor cri- 
teria. The recently developed immunoblotting technique 
and nailfold capillary microscopy allow the detection of 
these probable connective tissue diseases (13,41,42). 
Most of them have a clinical presentation in which in- 
complete CREST syndrome precedes cutaneous in- 
volvement. None of these various clinical conditions sat- 
isfy the ARA criteria for SS but they may evolve into SS, 
mostly in the distal benign sub-group (36). During our 
study of 164 patients with definite SS, 210 patients with 
suspected secondary Raynaud's phenomenon were also 
evaluated, most of them with incomplete CREST syn- 
drome. 

From the prognostic point of view, the methodology 
used in our study, i.e., cross-sectional analysis and a dis- 
ease severity score, makes it necessary to allow for sev- 
eral possible biases: 1) Is our series really representa- 
tive ; 2) Is there a possibility that some patients with se- 
vere disease were selected out of this study because they 
had already died ? and 3) Is the disease severity score 
valid ? Our institution is not purely a Raynaud's disease 
clinic, and 80% of the patients in the present series were 
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referred by clinicians�9 Consequently, in our opinion, any 
bias in recruitment would have resulted in the selection 
of more severely disabled patients, because mild disease 
is more easily treated locally. Moreover, this possibility 
seems to be confirmed by the fact that out of a total 
group of 1159 patients with Raynaud's phenomenon, 
374 had scleroderma-related disorders, a much larger 
proportion than would occur by chance�9 Another proof 
is the fact that follow-up was significantly Ionger for pa- 
tients in the severe group than for those in the mild 
group�9 Thus, severely affected patients were more likely 
to be treated in our institution. 

The mortality given in our series did not represent the 
overall mortality, as only deaths that occurred during the 
evaluation were considered, but the mean age of pa- 
tients who died (71 _+ 8 years), and the long mean dura- 
tion of their disease (10 _ 8 years from diagnosis of PSS) 
reflect a better prognosis in that series than in those pre- 
viously reported. Thus, in the series of Barnett et al. (5), 
the mean age at death was 62 years, i.e., 9 years younger 
than in our series�9 

Caution should be exercised in applying the disease 
severity score proposed by Hughes in 1976. It is not in- 
dependently validated, as some of the criteria for diag- 
nosis are the same as those defining the disease severity 
score, but it is the only one available, and is used and 
quoted in the relevant literature (18-21). In the present 
study, it had the clear advantage of differentiating be- 
tween the following : 1) the patients who died from the 
others; 2) proximal scleroderma from distal scleroder- 
ma ; 3) patients with anticentromere autoantibody from 
those with anti-Scl autoantibody; 4) among proximal 
scleroderma cases, those with trunk involvement from 
the others; 5) patients treated with D-penicillamine 
from the others. 

The diffuse vs limited criteria currently seem the most 
popular and widely used system of classification (13). It 
has the clear advantage of comprising only two groups 
but it requires criteria other than cutaneous involve- 
ment. For example, diffuse SS requires the onset of 
Raynaud's phenomenon within one year of the onset of 
skin involvement, early and significant visceral involve- 
ment, and the absence of anticentromere antibodies. 
When using these restrictive criteria, diffuse SS in our 
series represented only 8.5% of the total group with def- 
inite SS. Four patients with truncal cutaneous involve- 
ment were, as postulated in (13), assigned to the limited 
subgroup because of the presence of these restrictive cri- 
teria and the presence of anticentromere antibodies. Pa- 
tients with diffuse SS exhibited a higher severity score 
than all the other subgroups in all three systems of clas- 
sification. Such considerations might be especially rel- 

evant to therapeutic implication, i.e., benefit/risk eval- 
uation of treatments�9 

The early cutaneous involvement system of classifica- 
tion proposed by Barnett and Masi (12,14) has the ad- 
vantage of being simple and unambiguous, as it is based 
on skin clinical examination only. In our study, patients 
in the digital group were clearly statistically different 
from those in the two other subsets, but the truncal and 
proximal extremity groups were not statistically different 
as regards the severity score. Therefore, when compar- 
ing our series with those of Barnett, some slight differ- 
ences in methodology exist�9 Principally, in Barnett (5), 
unlike with the procedure we applied, the onset of the 
disease was the onset of Raynaud's phenomenon, and 
patients with incomplete CREST could be included�9 

In our opinion, all subsets based upon skin, immuno- 
logic and visceral status, only give indications for prog- 
nosis, because no classification has yet reached the "gold 
standard" study design (43) required to formulate an ac- 
curate prognosis for the individual patient. For example, 
it is generally accepted that the CREST syndrome is a 
benign subset of scleroderma (23, 25-26, 44), but it is es- 
pecially in this subset that cases of life-threatening pul- 
monary hypertension occur (35, 45-46). Age might also 
be an additional factor, as our patients who died were, 
on an average, 14 years older than the others. Despite 
their insufficiency, prognosis indicators seemed useful 
guides to treatment, as we have shown in our series that 
patients with a severe clinical score more often had in- 
dications for D-penicillamine treatment than the others 
(see Table VI). 

In conclusion, when dealing with systemic sclerosis: 
1) We recommend clearly stating which patients con- 
form to the ARA classification in which the boundary 
between proximal and distal scleroderma is the meta- 
carpophalangeal joints ; 2) The acronym CREST should 
only be used for patients with the complete syndrome 
and with S interpreted as sclerodactyly only; it should 
be recognized as definite systemic sclerosis and included 
in the distal or limited categories ; 3) Progress in immu- 
nology and nailfold capillary microscopy has allowed 
early detection of patients with Raynaud's phenomenon 
who are at risk of developing SS in the future ; these pa- 
tients, who do not conform to the ARA criteria for SS 
diagnosis, should be classified as suspected secondary 
Raynaud's phenomenon; 4) Avoid confusing the onset 
of Raynaud's phenomenon with the onset from diagno- 
sis of systemic sclerosis, both dates should be given ; 5) 
Prognosis indicators in SS are numerous and include 
skin status, immunologic profile, visceral involvement 
and age, thus allowing different types of subsets which, 
however, are more accurate for comparison of groups 
rather than of individuals�9 
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