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Abstract

Systemic sclerosis is a complex disease characterized by autoimmunity, vasculopathy and tissue 
fibrosis. Although most patients present with some degree of skin sclerosis, which is a distinguish-
ing hallmark, the clinical presentation vary greatly complicating the diagnosis. In this regard, new 
classification criteria were jointly published in 2013 by American College of Rheumatology (ACR) and 
European League Against Rheumatism (EULAR). A recent major development in the classification 
criteria is improved sensitivity, particularly for detecting early disease. The new criteria allow more 
cases to be classified as having systemic sclerosis (SSc), which leads to earlier treatment. Moreover 
it is clinically beneficial in preventing the disease progression with its irreversible fibrosis and organ 
damage. The aim of this review is to give insight into new classification criteria and current trends 
in the diagnosis of systemic sclerosis.

Key words: systemic sclerosis, new classification ACR/EULAR criteria 2013, 1980 ACR classification 
criteria.

Introduction

Systemic sclerosis (SSc; scleroderma) is a heteroge-
neous, autoimmune disease characterized by fibroblast 
dysfunction, vasculopathy and dysregulation of the 
immune system. This mechanism causes vascular isch-
emia, followed by an immunologic response and even-
tually fibrosis. 

Clinical manifestation of scleroderma can vary great-
ly making both diagnosis and further treatment difficult 
and complicated. For example, characteristic tightening 
of the skin can range from none to all. The severity of the 
disease may vary from puffy fingers in mild involvement 
to the hardest involvement where all parts of limbs, face, 
and the chest are affected. 

A major achievement of 2013 has been the validation 
of new classification ACR/EULAR American College of 
Rheumatology/European League Against Rheumatism 
criteria, allowing earlier diagnosis and earlier treatment 
of SSc.

A major problem with the previous one, 1980 ACR 
classification criteria was low sensitivity, particularly in 
cases of early SSc and limited cutaneous SSc (lcSSc). Its 
sensitivity and specificity in the validation sample were 
0.75 and 0.72, respectively [1].

In joint effort for greater sensitivity the EULAR and 
ACR rheumatologists initiated a revision of the classifica-
tion criteria. It was a long process of choosing clinical and 
laboratory features. Finally, Delphi method and nominal 
group technique of 8 criteria were developed succeed-
ing the initial approach, with a different weight assigned 
to each criterion. According to this new technique pa-
tients achieving a score of 9 or more are classified as 
having SSc [1]. These new criteria reflect a major, inter-
national effort of 44 investigators, and enabled collect-
ing data of over 1150 systemic sclerosis cases and over 
1300 controls [1]. The New ACR/EULAR criteria are not 
to be applied when another explanation for a patient’s 
signs and symptoms exists and if there is skin fibrosis 
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without ever having finger involvement [1]. The new SSc 
classification criteria are based on the 9 points system 
and include hands skin thickening/puffy fingers, digit le-
sions, Raynaud’s phenomenon (RP), abnormal nail-fold 
capillaries, teleangiectasia, lung diseases (pulmonary 
arterial hypertension – PAH or interstitial lung disease 
– ILD), and SSc-related autoantibodies (anti-centro- 
mere, anti-topoisomerase I and anti-RNA polymerase III) 
(Table I). Its sensitivity and specificity in the validation 
sample were, 0.91 and 0.92 respectively [1]. 

Many studies were devoted to comparative anal-
ysis of old and new criteria. The biggest differences in 
diagnosis were noticed in mild and early group of SSc. In 
VEDOSS cohort, 242/304 (79.6%) patients met the ACR/ 
EULAR criteria compared to 162/304 (53.3%) patients 
who met the 1980 ACR criteria [2].

Additionally, the fact that the latest classification 
criteria can identify early disease was shown in one of 
the biggest study populations with scleroderma (the Ca-
nadian Scleroderma Research Group) [3]. In a study of 
724 SSc patients new criteria have been met in 98.3% 
vs. 88.3% of patients diagnosed according to old ones. 
Compared to the old system, the new criteria were also 
more sensitive in subgroups of patients with early (< 2 
years) SSc (98.7%, 84.7% respectively). Moreover, cases 

of patients with lcSSc (98.8%, 85.6%, respectively), anti- 
centromere antibodies (98.9%, 79.8%, respectively), or 
those with no skin involvement proximally to the meta-
carpophalangeal joints (97%, 60% respectively) addi-
tionally confirmed that the new classification can accu-
rately define scleroderma [3].

Despite the abovementioned advantages, since their 
publication the new classification criteria have been also 
a subject of controversy. First aspect is related to the dif-
ferences between classification and diagnostic criteria 
[4]. Scleroderma has no diagnostic test for disease recog-
nition. Diagnostic criteria are intended to show features 
of the disease that characterize most cases and cover the 
full spectrum of the disease. Classification criteria, how-
ever, are designed to identify a well-characterized group 
of patients within the spectrum of the disease. Classifi-
cation criteria inform us about concept of the disease. 
Many characteristics like prevalence of similar diseases, 
geography, ethnic origin and race can affect the degree of 
overlapping the two classifications [4]. 

Another controversy is connected with its complex-
ity of calculation. There are 8 different criteria with nu-
meric additive system, which is still to many for critics. 
On the other hand reducing and simplifying the criteria 
would result in a loss of sensitivity and specificity so 

Table I. The ACR-EULAR Criteria for the classification of systemic sclerosis [1]

1. These criteria are applicable to any patient considered for inclusion in a SSc study

2. These criteria are not applicable to: 

Patients having a SSc-like disorder better explaining their manifestations, such as: nephrogenic sclerosing fibrosis, general-
ized morphea, eosinophilic fasciitis, scleredema diabeticorum, scleromyxedema, erythromyalgia, porphyria, lichen sclerosis, 
graft versus host disease, and diabetic cheiropathy

Patients with “Skin thickening sparing the fingers”

Items Sub-items Weight/Score 

Skin thickening of the fingers of both hands extending proximal to the metacarpophalangeal joints (sufficient criterion) 9 pts.

Skin thickening of the fingers^ (only the highest score counts)

Puffy fingers 2 pts.

Sclerodactyly of the fingers (distal to MCP but proximal to the PIPs) 4 pts.

Finger tip lesions^ (only the highest score counts) 

Digital tip ulcers 2 pts.

Finger tip pitting scars 3 pts.

Telangiectasia 2 pts.

Abnormal nailfold capillaries 2 pts.

Pulmonary arterial hypertension and/or interstitial lung disease* (*maximum score is 2)

Raynaud’s phenomenon 3 pts.

Scleroderma related antibodies** (any of anti-centromere, anti-topoisomerase, [anti-Scl 70], anti-RNA polymerase III) 3 pts. 
(**maximum score is 3)

TOTAL SCORE^: Patients having a total score of 9 or more are being classified as having definite systemic sclerosis.
PAH is pulmonary arterial hypertension. The definition is proven PAH by right heart catheterization. ILD is interstitial lung disease defined as 
pulmonary fibrosis on HRCT or chest radiograph, most pronounced in the basilar portions of the lungs, or presence of ’velcro’ crackles on auscul-
tation not due to another cause such as congestive heart failure. ^ Add the maximum weight (score) in each category to calculate the total score.
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important in the case. There are also different opinions 
when it comes to add individuals with mixed connective 
tissue disease (MCTD) to scleroderma group. The 1980 
ACR criteria exclude them from that group, although 
about one third of MCTD patients are SSc-predominant. 
Last controversial aspect is related to juvenile systemic 
sclerosis. The ACR/EULAR criteria should be tested for 
validity in juvenile systemic sclerosis [4].

Previous criteria

Over time, several different criteria for classification of 
SSc have been proposed. To date, the most widely accept-
ed were the ones published by American Rheumatism As-
sociation (ARA) in 1980 [5]. They were validated in a large 
population of patients and for more than 30 years have 
been commonly used. The 1980 ARA set of criteria were 
proposed as “preliminary”. The idea was to create criteria 
with high specificity to minimize the risk of false positive di-
agnoses. The authors emphasized that the aim of the clas-
sification was not to support the early diagnosis of SSc but 
rather to gather subjects with the same clinical entity to 
facilitate the research studies. An important disadvantage 
was the loss of sensitivity. This led to exclusion of a sig-
nificant number of SSc subjects, especially early and mild 
cases, as well as the patients with the limited subtypes. 
Subsequently these groups of patients were disqualified 
from participating in clinical investigation and therapeutic 
trials. The ARA 1980 criteria include skin thickening prox-
imal to the metacarpophalangeal joints which is a major 
and sufficient criterion as well as 3 minor criteria (1) sclero-
dactyly, (2) digital pitting scars of fingertips of distal finger, 
(3) bibasilar pulmonary fibrosis (at least 2 of 3 items have 
to be achieved for SSc diagnosis [5]).

This approach focuses on the fibrotic manifestations 
of the disease. Taking into consideration the other 2 ma-
jor SSc features – vasculopathy and immune abnormali-
ties, which were described after publication of the crite-
ria in 1980, Lonzetti  proposed updating the ARA criteria 
by adding the nailfold capillaroscopy abnormalities and 
SSc-specific antibodies [5].

Thereafter, another modification was proposed by 
Nadashkevich but despite the improved sensitivity and 
specificity the alternative classification has not gained 
a lot of popularity and was not externally validated [6]. 
Subsequently, to meet the need for identifying the SSc 
patients at an earlier stage LeRoy and Medsger sug-
gested an alternative classification [7]. Finally, consider-
ing the risk of internal organs involvement in patients 
at early stage of SSc, who do not fulfil the 1980 crite-
ria, through collective effort of EUSTAR (The European 
Scleroderma Trials and Research group) the preliminary 
criteria for the very early diagnosis of SSc were devel-
oped (VEDOSS) [2, 8].

Skin thickening of the fingers of both 
hands extending proximal to the 
metacarpophalangeal joints (sufficient 
criterion) – 9 pts.

Several studies demonstrate that skin thickness 
score is a prediction factor in scleroderma and cor-
relates with the outcome in systemic sclerosis [9, 10]. 
Also change in skin score involves visceral complica-
tions. There is an association between severe skin in-
volvement and burden of organ-based complications. 
Death or major organ based morbidity occurs in 50% 
of dcSSc cases within 3 years of disease onset. A fully 
validated method (‘gold standard’) for measuring the 
dermal skin thickness is the modified Rodnan skin score 
(mRSS). mRSS is considered the most appropriate and 
reproducible technique for measuring skin involvement 
using palpation in SSc [11]. The mRSS requires some 
experience, a careful teaching process and repeatabili-
ty. Moreover have to bear in mind that not all sclerotic 
process can be qualified as scleroderma. Therefore there 
are exclusions in new ACR/EULAR criteria, when skin 
thickening or hardening is due to other causes such as 
scarring after injury, trauma etc. and when there is no 
history of finger involvement, which enables to exclude 
other diseases such as generalized morphea. Other con-
ditions mimicking SSc are, among others, eosinophilic 
fasciitis, scleroedema, scleromyxoedema, graft vs. host 
disease, diabetic cheiroarthropathy, and nephrogenic 
systemic fibrosis [1] (Table I).

Skin thickening is crucial to diagnose scleroderma.

Skin thickening – skin thickening not due 
to scaring after trauma, injury

Sclerodactyly – 4 pts.

The hallmark of the ACR/EULAR classification criteria 
concept is the accent put on the cardinal SSc manifesta-
tion – skin fibrosis of the hands. Based on the extent of 
skin fibrosis SSc is subdivided into limited (lcSSc) and 
diffuse cutaneous SSc (dcSSc). In lcSSc skin sclerosis is 
restricted to distal portion of the limbs, including hands, 
but also to the face, whereas in dcSSc the skin involve-
ment is extending proximal to the elbows and knees. 

Most SSc patients have sclerodactyly, however, an 
individual may or may not have more extensive cutane-
ous involvement.

Puffy fingers – 2 pts.

Puffy fingers (or puffy hands; PuFy), defined as the 
increase of soft tissue mass of the fingers extending 
beyond the confines of the joint capsule, are regarded 
as an early indicator of connective tissue diseases. This 
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fairly sudden onset swelling of hands has been identi-
fied as an independent factor of SSc development in 
patients with RP [12]. According to the opinion of a large 
number of scleroderma experts who were engaged in 
a multicenter Delphi exercise conducted by EULAR and 
EUSTAR, the occurrence of puffy fingers is one of three 
red flags that should arise concern of the very early SSc. 

A number of studies evaluated the significance of 
PuFy in the transition into SSc [13]. In VEDOSS (Very 
Early Diagnosis Of Systemic Sclerosis) study [14], up to 
February 2012, 469 patients presenting RP were enrolled 
in order to assess the prevalence of the diagnostic items 
identified by EULAR as preliminary criteria for very early 
diagnosis of Ssc, including the puffy fingers. Previous or 
current puffy fingers were predominantly found in ANA 
(antinuclear antibody) – positive patients (38.5% vs. 
23.5% in ANA negative group, p = 0.001), and were the 
most frequent feature  in this group. Additionally 10.5% 
of ANA + cases had sclerodactyly comparing to 4.9% in 
patients without ANA. In almost 60% of patients with 
previous or current PuFy the Ssc – specific autoantibod-
ies were detected (ACA in 76.4%, TOPO-I in 23.6%). More-
over, the presence of the RP and ANA in PuFy population 
constitutes a red flag raising a suspicion of a very early 
SSc, and increased incidence of coexisting sclerodactyly, 
teleangiectases and oesophageal symptoms were not-
ed. More than seventy percent of ANA + PuFy patients 
have also an SSc nailfold capillaroscopy (NC) pattern 
(compared to 41% in PuFy-negative group). Nearly 90% 
of patients from this group have also presented a Ssc- 
NC pattern or/and Ssc – specific antibodies, and there-
fore could be classified as early systemic sclerosis using 
the VEDOSS criteria. The positive predictive value (PPV) 
of the progression to SSc in patients RP (+) and ANA (+) 
with the puffy fingers is 88.5%, compared to only 33.9% 
where there is no history of PuFy. Due to the absence of 
longitudinal observations, the negative predictive value 
was not determined (Fig. 1). 

There are no established standards for assessing 
PuFy, hence the occurrence of PuFy should be confirmed 
by an expert, and simultaneously the causes such as 
edema or inflammatory dactylitis should be excluded. 

Presence of PuFy is a meaningful symptom, raising 
suspicion of a very early SSc in patients with RP.

Digital tip ulcers – 2 pts., Fingertip pitting 
scars – 3 pts.

This criterion concerns ulcer or scars distal or at PIP 
joints which occured regardless of trauma. Digital pit-
ting scars appear as a result of ischemia and look like 
depressed area.

Recently published new data in pathogenic changes 
in scleroderma showed that early vascular events in-
clude endothelium’s dysfunction and injury with apop-
tosis of endothelial cells. Avouac et al. [8] have proven 
a role of the vascular endothelial growth factor (VEGF) 
in SSc-vasculopathy. VEGF dose was connected with 
strong profibrotic effects. Moreover, profibrotic effects 
were accompanied by a vasculopathy with an increase 
in vessel wall thickness, which is a classical feature of 
SSc-microangiopathy. In the VEDOSS study showed that 
digital lesions, in particular digital ulcers are associated 
with internal organ, especially gastrointestinal involve-
ment [15].

Digital tip ulcer and pitting scars appeared in 53% 
in derivation sample and in 40%, 39%, respectively, in 
validation sample. In both groups data were statistically 
significant from scleroderma like disorder (Fig. 2).

Telangiectasia – 2 pts.

Telangiectasia, which result from vasculopathy, are 
visible dilated superficial blood vessels, often found in 
face, lips, hand and inside the mouth. They should be 
distinguished from spider angiomas with central arte-
riole. The authors of 230 SSc EUSTAR patients research 

Fig. 1. Puffy fingers (PuFy). Fig. 2. Digital tip ulcer. 
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group from Peking Union Medical College Hospital have 
found that telangiectasia could be clinical marker of mi-
crovascular disease in SSc. RP (97.9% vs. 90.3%), digital 
ulcers (DUs; 40.6% vs. 23.1%) and digital pitting (49.0% 
vs. 33.8%) were significantly more frequent in telangiec-
tasia patients (p < 0.05) [16]. 

Telangiectasia appeared in 35% in derivation sample 
and in 25% in validation sample in both cases the data 
were statistically significant for scleroderma like disor-
der (Fig. 3) [1].

Raynaud’s phenomenon (RP) – 3 pts.

Raynaud’s phenomenon – is a common clinical 
symptom, affecting 3–5% of the population. When the 
aetiology is unknown, as there is no other disease as-
sociated, the disorder is classified as primary and can 
be referred to as Raynaud’s disease [17]. RP is consid-
ered secondary, when it occurs in association with an 
underlying disease, most frequently CTD. The majority 
of cases are due to primary RP and a reliable feature to 
differentiate between those two is the presence of ab-
normal capillaries in a NC. Based on the observation of 
569 patients with isolated CTD with negative ANA and 
normal NC, Moinzadeh et al. [18] reported no progres-
sion to CTD in 95% of cases.

RP is characterized by episodic, reversible vasospasm 
of the peripheral arteries in fingers and often in toes, in 
response to temperature changes, beta blockers, smok-
ing or emotional stress. Although the classical progres-
sion consists of 3 phases, usually the episodes involve 
only the two of them. Typically it is pallor, followed by cy-
anosis and finally rubor whilst rewarming. The cyanosis, 
which is an effect of deoxygenation, occurs only in the 
most severe cases. It is generally accepted that the di-
agnosis of RP is based on the history of at least 2 colour 
changes reported by a physician or the patient alone. In 

this approach, patients with only the ischemic phase are 
excluded. However, Ingegnoli et al. [19] strongly suggest 
not to prevent such patients from further evaluation, as 
according to the study, 27% of them were diagnosed or 
suspected of CTD.

From clinical point of view, for early identification of 
SSc RP offers several advantages. It occurs in more than 
95% of patients with SSc [20]. It is also regarded as one 
of the earliest symptoms of SSc development, preced-
ing the skin and internal organs fibrosis by years or de-
cades. The incidence of developing a definite SSc among 
patients with an isolated RP was assessed in a number 
of studies and summarized in a meta-analysis by Spen-
cer-Green [21]. The results are consistent with the obser-
vation from a recent large prospective study by Koening 
– 12.6%. The median time between the first episode of 
RP and the diagnosis of definite SSc was 4.56 years [13].

Although the RP is present in all CTDs, it was includ-
ed in the new 2013 classification criteria because the 
lack of RP in the course of SSc is so unusual, that it adds 
statistical value to the criteria. Moreover, despite the risk 
of over-diagnosis, it is important to identify the patients 
with very early stage disease, as the severe complica-
tions of lungs, kidneys, heart or gastrointestinal tract 
usually develop within the first 3 years of the disease. 

Abnormal nailfold capillaries – 2 pts.

Nailfold capillaroscopy is a method showing impor-
tance for the evaluation of microcirculation in patients 
with RP. This imaging technique is easy to repeat, non-in-
vasive and inexpensive. It has become a gold standard 
in diagnostic process of scleroderma. Raynaud’s phe-
nomenon remains a typical manifestation of vascular 
involvement in scleroderma. Nailfold capillaroscopy and 
immunological tests together with physical examination 
allow distinguishing primary RP from secondary.

Capillaroscopy is used in medicine since 1823, but 
only since 1973 when Maricq and Le Roy described the 
specific capillaroscopic pattern in systemic sclerosis, 
detection of abnormal capillaroscopic patterns has had 
high positive predictive value for the development of 
systemic rheumatic disease. A meta-analysis by Spen-
cer-Green [21] showed a positive predictive value in 47% 
for the presence of abnormal changes in capillaroscopy. 
At the same time the predictive value for the presence 
of autoantibodies is 30% [21]. Additionally, when pres-
ence of specific autoantibodies in SSc is associated with 
abnormal capillaroscopy findings, the positive predictive 
value for the development of SSc in the next 15 years 
reaches 79.5% [13].

The specific capillaroscopic pattern is characterized 
by the presence of megacapillaries, micro-bleeding, loss 
of capillary loops, with consequent reduction in the num-

Fig. 3. Teleangiectasia.
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ber of capillaries and also by neoangiogenesis [22]. Lately, 
Cutolo et al. [23] classified above-mentioned capillarosco-
py changes in three stages: early, active and late.

The “early” pattern is characterized by micro-hemor-
rhages, megacapillaries and by no significant devascu-
larization with a relatively preserved capillary distribu-
tion. These findings are crucial for early diagnosis of SSc. 

In the “active” pattern an increased number of meg-
acapillaries and micro-hemorrhages in association with 
a mild distortion of capillary architecture and moderate 
loss of capillaries can be observed.

The “late” pattern is described as a severe loss of 
capillaries and characterizes with avascular areas. Neo-
angiogenesis and disorganization of capillary architec-
ture is also very characteristic [13].

What is more, Cutolo’s et al. research confirmed 
an association between capillaroscopic changes and 
disease duration. The research also proved a correla-
tion between different capillaroscopic patterns (early, 
active, late) and the presence of autoantibodies (anti-
centromere, anti-topoisomerase I), as well as cutaneous 
subtype: limited and diffuse [22, 23].

In the following years the role of capillaroscopy 
increased. Recent studies have proposed using capil-
laroscopy as clinical biomarker of disease activity and 
severity. Some studies even suggested an association 
between the grade of capillary dilation or capillary loss 
and SSc-related organ involvement [24, 25].

Several studies showed a correlation between capil-
laroscopic damage and lung involvement [25, 26]. Brede-
meier et al. [27] described an association between active 
lung involvement and the mean avascular score in pa-
tients whose disease duration was less than 5 years [27].

Moreover, Sebastiani et al. [28] have proven a sig-
nificant association between ischemic lesions and the 
CSURI, a capillaroscopic skin ulcer risk index. A receiver 
operating characteristic curve analysis showed an area 
under the curve of 0.926 for ulcer appearance at the cut 
off value of 2.94.

Lately Kayser et al. [29] observed that avascular score 
higher than 1.5 at capillaroscopy was an independent 
predictor of death in SSc, suggesting that capillaroscopy 
can be useful for predicting SSc outcome.

NC is an easy technique which is commonly accept-
ed as a standard in the assessment of the microcircula-
tory pathologies due to characteristic SSc pattern.

Scleroderma related antibodies (any of anti-
centromere, anti-topoisomerase I, anti-Scl 
70, anti-RNA polymerase III) – 3 pts. 

Although the presence of autoantibodies is one of 
the characteristics of SSc, there is no single laboratory 
test to diagnose SSc. The autoantibodies occur in 90–

95% of patients with SSc and their profile has a predic-
tive value for the prognosis. However, there is a distinct 
subset of ANA negative patients, which beside undeni-
able identifiable features such as less intensity of vas-
culopathic manifestations, does not differ in all-cause 
mortality [30].

It is generally accepted that anti-topo-I and anti- 
CENP-B are the predictors of progression from isolated 
RP to SSc [2]. A twenty-year prospective study of 586 
patients with RP examined the influence of the major 
SSc – specific antibodies, as well as the SSc pattern NC, 
on the progression to definite Ssc. The study demon-
strates that the presence of anti-CENP-B is an inde-
pendent risk factor of enlarged capillaries. Moreover, 
the study also revealed that RNAP III are associated 
with greater risk of capillary loss. In a French Canadi-
an population of patients with RP who later developed 
an overt SSc, the Ssc specific ANA were observed in 
78.4% at baseline. The most common was anti-CENP-B  
(44.6%). Overall, among the patients with RP and 
Ssc-specific antibodies, the progression to definite Ssc 
was reported in 35.4% cases. Based on the above, the 
presence of Ssc-specific autoantibodies in RP patients is 
related with an 8-fold increased risk of developing defi-
nite Ssc [11].

The widely available Ssc-specific ANA such as an-
ticentromere and anti-topoisomerase I, were also pro-
posed, next to NC, in VEDOSS criteria, as necessary to 
confirm a high feasibility of very early Ssc. An important 
point to make, the 2013 criteria included patients from 
Europe and North America, while the distribution of au-
toantibodies vary between different countries. At the 
moment, the additional Ssc-antibodies such as anti-Th/
To, anti-U3-RNP are not commonly available.

The new classification criteria include the significant 
progress made in the diagnostic of SSc, incorporating 
the specific serum autoantibodies as one of the items. In 
order to meet the SSc-related autoantibodies criterion, 
at least one of the anticentromere, anti-topoisomerase I, 
anti-RNA-polimerase III has to be positive, according to 
local laboratory standards. The method of antibody test-
ing was not suggested.

Pulmonary arterial hypertension – 2 pts.

Pulmonary arterial hypertension (PAH) is prevalent 
in around 9% of patients with connective tissue diseas-
es, such as patients with systemic sclerosis (SSc). PAH 
is connected with well-established scleroderma and vis-
ceral involvement.

Twenty-six percent of SSc patients died because of 
PAH. In 2015 ESC (The European Society of Cardiology) 
recommended PAH guidelines with Scleroderma pa-
tients [31]. Criteria for PAH have changed over the years 
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and the diagnosis of PAH should be based on the most 
recent accepted criteria from right heart catheterization. 
Therefore, the gold standard for the diagnosis of PAH is 
right heart catheterization (RHC), while screening meth-
ods should use tools that are non-invasive, reproducible, 
associated with a high negative predictive value for the 
condition and cost effective. In PAH, these tools include 
pulmonary function tests (PFTs), circulating biomarkers 
and echocardiography. First recommendation concerned 
resting echocardiography which is a screening test in as-
ymptomatic patients with systemic sclerosis I B [32].

In SSc, PFTs have long been used as a screening tool 
like diffusing capacity of the lung for carbon monoxide 
(DLCO) [31, 32]. An increased risk of PAH has been shown 
in adult SSc patients with a DLCO 60% of predicted val-
ue [33].

Recent studies confirmed that biomarkers [N-ter-
minal pro-brain natriuretic peptide (NT-proBNP)], alone 
[34, 35] or in combination with PFTs, may identify pa-
tients at higher risk to present SSc-PAH [36, 37].

Moreover, systemic sclerosis patients with a mean 
PAP ranging from 21 to 24 mm Hg should be closely 
monitored, because of a higher risk of PAH [30]. Initial 
screening using the stepwise DETECT algorithm may be 
considered in adult systemic sclerosis patients with > 3 
years’ disease duration and lower DLCO [30].

Many researches in SSc have proven that asymptom-
atic PAH patients detected by screening can be missed 
by Doppler echocardiography, what requests a need for 
a multitest approach [31].

Avouac et al. [38] presented an expert consensus, 
using Delphi method, to identify which criteria are the 
most appropriate in clinical practice to refer SSc-pa-
tients for RHC. Experts selected criteria based on clinical 
assessment as follows: unexplained dyspnea, progres-
sive dyspnea over the past 3 months, worsening of WHO 
dyspnea functional class, any finding on physical exam-
ination suggestive of elevated right heart pressures and 
any sign of right heart failure. In echocardiography sys-
tolic pulmonary artery pressure [PAPS] > 45 mm Hg and 
right ventricle dilation were distinguished. In pulmonary 
function tests were marked DLCO < 60% without pul-
monary fibrosis [PF].

For PAH detection in SSc, the DETECT algorithm has 
been written which included ACA positivity, the predict-
ed FVC%/DLCO% ratio and the presence of current or 
past teleangiectasia, NT-proBNP levels, urate levels and 
a right axis deviation on ECG and echographic param-
eters (right atrium area and tricuspid regurgitant jet 
velocity) [34, 39]. In this study, adult SSc patients with 
3-years disease duration and a DLCO of 60% of pre-
dicted value underwent non-invasive testing and RHC. 
After assessment for six clinical plausibility and feasibil-

ity, these were incorporated into a two-step, internally 
validated detection algorithm. Step 1 of the algorithm 
determined referral to echocardiography. In step 2, the 
step 1 prediction score and two echocardiographic vari-
ables determined referral to RHC. The DETECT algorithm 
recommended RHC in 62% of patients (referral rate) and 
missed 4% of PAH patients (false negatives). Of those, 
19% had RHC-confirmed PAH. A novel evidence-based 
DETECT algorithm for PAH detection in SSc is proposed 
as a sensitive, non-invasive tool which minimizes missed 
diagnoses, identifies milder disease and addresses re-
source usage [34].

For PAH detection in SSc, the DETECT algorithm in-
cluded: 
• ACA positivity, 
• the predicted  FVC%/DLCO% ratio, 
• the presence of current or past teleangiectasia, 
• NT-proBNP levels, 
• urate levels, 
• a right axis deviation on ECG, 
• echographic parameters (right atrium area and tricus-

pid regurgitant jet velocity).

Interstitial lung disease – 2 pts.

Interstitial lung disease (ILD) is one of the most 
common manifestations of CTD, with a broad spec-
trum of associated clinical entities. Interstitial lung 
disease is particularly common is SSc [40]. However, 
lung involvement may also occur in rheumatoid arthri-
tis, mixed connective tissue disease, polymyositis or 
dermatomyositis and Sjögren syndrome, as well as in 
systemic lupus erythematosus, although it is unusual.   
Interstitial lung disease can occur in patients with 
a definite CTD, however, it can also be the first mani-
festation of the disease. It is important to note that, 
according to Bruni and colleagues, a quarter of pa-
tients who did not meet the 1980 criteria of SSc may 
already have ILD [41]. Valentini et al. [42] studied the 
organ involvement in patients with early SSc, defined 
as RP with SSc-specific autoantibodies or/and typical 
Ssc NC pattern with no other symptoms than puffy fin-
gers and arthritis. They proved, that a decrease in DLCO 
< 80% can be seen in nearly a third of those patients.  
Based on autopsy observations, D’Angelo reported that 
fibrosis was present in more than 70% of the Ssc pa-
tients [43]. ILD may be confirmed in several ways e.g. 
by a chest radiograph or by a gold standard that is 
a computed tomography. A thoracoscopic or open lung 
biopsy is usually not performed for diagnosis of SSc-ILD.  
At this point, worth mentioning is the study of Legnani 
[44], measuring the lung carbon monoxide diffusion 
during effort in SSc patients. The data suggest that ex-
ertional DLCO may reveal latent DLCO impairment. This 
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observation can be helpful to detect lung damage ear-
lier than DLCO at rest. Nevertheless, due to little added 
value, diffusing capacity and forced vital capacity were 
excluded through the process of developing the new 
classification criteria.

The new 2013 classification criteria include intersti-
tial lung disease, comprising pulmonary fibrosis most 
evident in the basilar parts of the lungs as well as the 
presence of “Velcro” crackles on auscultation, whereas 
no other cause such as congestive heart failure is sus-
pected.

Scleroderma renal crisis  

Several items, which are useful in clinical practice in 
recognizing SSc, among others, renal crisis, flexion con-
tractures of the fingers, calcinosis, tendon or bursal fric-
tion rubs, esophageal dilatation and dysphagia, are not 
included in the new ACR/EULAR criteria. After consider-
ation, the above cited criteria did not substantially im-
prove sensitivity or specificity. For example, renal crisis is 
a strong indicator of SSc, but its low occurrence makes it 
less useful for the purpose of classification. 

Scleroderma renal crisis (SRC), which is character-
ized by sudden severe hypertension, acute renal injury 
with elevated creatinine and intravascular haemolysis, 
is a potentially lethal clinical manifestation if not rec-
ognized. However, despite the reports of the frequency 
of 12–18% before 1970, its prevalence has been recently 
estimated in the EUSTAR cohort at 2% [45]. The onset 
is more commonly observed in male patients, early af-
ter the diagnosis of dsSSc, especially those with a rapid 
progressive skin fibrosis. A well-documented risk factor 
is the presence of anti-RNA – polymerase III antibodies 
and exposure to corticosteroids (especially high dose) 
[46, 47].

SRC was considered as an item for the new 2013 cri-
teria, however, due to its low frequency it did not rele-
vantly improve neither sensitivity nor specificity.

Summary

The cooperation of European and American rheu-
matic associations is essential for reaching the consen-
sus in  the diagnosis and treatment in orphan diseases 
such as scleroderma.

The ACR-EULAR classification criteria for SSc per-
form better in the studies than 1980 Preliminary ARA 
Criteria for SSc both in terms of sensitivity and specific-
ity. They are better when applied to individual subjects 
and also may classify the patients in both early and in 
late stage of disease. The criteria take into account the 
organ involvement and immunological profile of SSc 
patients. Some of symptoms e.g. renal crisis or esoph-

ageal involvement (dysphagia and reflux) or calcinosis 
were not included in this criteria. But for clinicians these 
symptoms can be a valuable clue, however, according to 
the authors of the criteria their inclusion does not sig-
nificantly improved sensitivity and specificity of the SSc 
criteria [1]. Undoubtedly many studies over the last three 
years confirmed usefulness of new ACR/ EULAR criteria 
in clinical practice.

The authors declare no conflict of interest.
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