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Abstract: Systemic sclerosis (SSc) is a rare connective tissue disease characterised by immune dysfunction, vascular damage and
fibrosis affecting the skin and multiple internal organs. The clinical spectrum of SSc is wide and its manifestations may lead to severe
morbidity and mortality, in addition to a great impact on patients’ quality of life. Due to the multifaceted clinical manifestations of
SSc, its management requires a combined expertise of different medical specialists to guarantee an adequate disease control and
prevent organ complications. Multi-disciplinary teams (MDT), which are composed by physicians and other specialized health
professionals, represent therefore a key element for the comprehensive management of SSc patients. Moreover, MTD can improve
communication and patients’ empowerment while the presence of dedicated nurses can help patients to ask questions about their
condition. The scope of this narrative review is to analyse the available evidences regarding the role of MDT in the management of
SSc patients, and how this holistic approach may improve different disease domains and the overall prognosis. MDT regarding the
cardiovascular and lung complication are the more represented in literature, given the great impact in prognosis. Nonetheless, MDT
have been shown to be fundamental also in other disease domains as they can intercept early manifestations, thus stratifying patients
based on the individual risks in order to personalize patients’ follow-up. MDTs may also minimize the treatment delay, enabling fast-
track specialist referral. On the other hand, there are few trials specifically studying MDT in SSc and several authors have highlight the
lack of standardization.
Keywords: systemic sclerosis, scleroderma, multidisciplinary team, shared management

Introduction
Systemic sclerosis (SSc) is a rare connective tissue disease characterised by immune dysfunction, vascular damage and
fibrosis affecting the skin and multiple internal organs, such as the cardiovascular and respiratory systems.1 The clinical
spectrum of SSc is wide and its manifestations may lead to severe morbidity and mortality, in addition to a great impact
on patients’ quality of life.2

In the last decades, the therapeutic algorithm of SSc has broadened to encompass a combination of immunomodu-
latory and vasodilatative drugs along with non-pharmacological measures, with beneficial effects on survival rates and
morbidity.3,4
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Due to the multifaceted clinical manifestations of SSc, its management requires, in addition to rheumatologic care, the
combined expertise of different medical specialists to guarantee an adequate disease control and prevent its complications
(Figure 1).3 Multi-disciplinary teams (MDT) are composed of rheumatologists and other specialists and comprise both
physicians and other health professionals, such as specialised nurses and physical therapists. MDT’s members can
effectively deal with several aspects of the disease that impact on SSc patients’ prognosis and quality of life,5 improving
communication and patients’ empowerment.6 Moreover, the presence of dedicated nurses helps patients to feel free to ask
questions about their condition.7

The scope of this narrative review is to analyse the available evidence regarding the role of MDT in the management
of SSc, and how this holistic approach may improve different disease domains and the overall prognosis.

Cardiovascular System
Cardiovascular involvement is one of the most severe clinical manifestations of SSc, as it may complicate the disease course in
both limited and diffuse cutaneous subsets.8 Heart involvement is one of the leading cause of death and a poor prognostic factor in
SSc.9 Myocardial involvement is mainly characterized by immune-mediated inflammation, microvascular dysfunction, and
progressive evolution toward fibrosis.Myocardial inflammatory-mediated damage10 was reported in up to 12% of SSc patients in
cardiac magnetic resonance (CMR) series, but this prevalence is believed to be underestimated11 for limited sensitivity of
conventional STIR sequences in the assessment of chronic oedema and a limited number of study adopting new mapping
technique able to detect subtle oedema.

In parallel to immune-mediated myocardial inflammation, SSc-related endothelial dysfunction can independently
promote collagen deposition through defects in micro-perfusion and thus lead to myocardial fibrosis (found in up to 60%
of SSc).10

Figure 1 Different clinical domains of systemic sclerosis and a suggested multidisciplinary approach.
Abbreviation: MDT, multidisciplinary teams.
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Myocardial fibrosis is usually asymptomatic, however it may lead to cardiac arrhythmias, which further complicate
the disease course in up to 50% of SSc patients.12

Furthermore, in some SSc cases the increase of pulmonary vessels resistance for lung involvement, leads to
pulmonary hypertension with increased right ventricular afterload and higher risk of right heart failure.13 Moreover,
atherosclerosis contributes to increasing cardiovascular risk.14 Additionally, beside direct myocardial involvement,
echocardiography shows subclinical pericardial effusion in up to 43% of SSc patients.15

In SSc, the clinical relevance of cardiologic manifestations requests the presence of a MTD composed of
Rheumatologists and Cardiologists to guarantee an appropriate care and follow-up.16 In this scenario, a screening
programme, with periodical imaging, clinical and biochemical evaluation, may allow an early detection of heart disease
both at baseline and follow-up. In fact, the identification of SSc patients with high risk profile for the development of
cardiomyopathy is very important. Male gender, an age at onset greater than 65 years, positive serology (anti-
topoisomerase, anti-RNA polymerase anti-Ku, anti-Histone and anti-U3-RNP, anti-heart and anti-intercalated disk),
and certain clinical manifestations (diffuse cutaneous and lung involvement, digital ulcers, tendon friction rubs, myositis)
should prompt the rheumatologist to periodically screen patients for cardiac involvement.8

Laboratory screening for heart involvement in SSc relies on the measurement of levels of brain natriuretic peptide,
troponin, and creatine kinase.17 Likewise, ECG and echocardiography are pivotal for the early identification of cardiac
complication of this disease.16 Indeed, both these approaches – while being widely available and inexpensive – are far from
being as sensitive and specific as more invasive techniques such as CMR and endomyocardial biopsy.11,17 These diagnostic
tools should therefore be performed to confirm heart involvement in SSc patients when screening tests suggest so.18,19

In the 2017 consensus of the UK SSC Study group, Bissell et al16 suggested that blood tests should be performed
annually in all SSc patients, while the periodicity should be reduced to six-month in symptomatic and at-risk patients,
together with a cardiological evaluation. Additionally, an annual screening for coronary artery disease is recommended
for high-risk patients requiring CT coronary angiogram and, if needed, coronarography.

Indeed, some red flags (dyspnoea, orthopnoea, limb oedema) should be carefully assessed in SSc patients as they may
indicate the presence of heart failure, and to prevent its evolution patients should be instructed by the MDT to report as
soon as possible these signs and symptoms.16

The importance of a dedicated MDT in the management of cardiac manifestations in SSc patients is supported by the
experience of Spinella et al.20 They reported that a cardio-rheumatologic MDT led to an easier and faster access to
a further cardiologic diagnostic study of SSc patients. In their case, the first cardiologic evaluation was performed within
10 days from the initial request and second- and third-level examinations were guaranteed within 25 days. This
multidisciplinary approach may therefore lead to the timely identification and management of cardiologic manifestations
of SSc.

Cardiovascular involvement is one of the major causes of death in SSc. A strict collaboration with cardiologists and
cardiac-radiologists is of fundamental importance for a prompt diagnosis and for establishing an adequate therapeutic
program.

Respiratory System
Lung disease can be detected in over 40% of SSc patients9 and its major clinical manifestations are pulmonary arterial
hypertension (PAH) and interstitial lung disease (ILD). Both PAH and ILD are included in the 2013 ACR/EULAR SSc
classification criteria.21

Pulmonary hypertension (PH), present in 10% of SSc patients,22 is defined by a mean pulmonary artery pressure
equal or higher than 20 mmHg at right heart catheterisation (RCH).13 The most common pathogenic mechanisms that
may lead to PH in SSc patients are represented either by pulmonary arterial vasculopathy (PAH) and ILD-related PH.
Sometimes multiple mechanisms are overlapping, and a precise phenotype identification is impossible.23 However, PAH
is rather frequent in SSc patients, as they represent up to one-third of all PAH patients.24 PAH is defined by a pulmonary
artery wedge pressure less than or equal to 15 mmHg and a pulmonary vascular resistance higher than 3 WU without
other cause of pre-capillary pulmonary hypertension.23
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While PAH may be clinically silent, it can manifest itself with dyspnoea, fatigue, syncope and right ventricular
failure. When compared to idiopathic PAH, SSc patients with PAH have a worse prognosis.25 While RHC represents the
gold standard for PAH diagnosis, echocardiography is a useful tool if routinely performed because it may lead to an early
identification of increased pulmonary arterial pressure and right heart dysfunction, thus prompting RHC evaluation.
Additionally, the presence of an isolated reduction in diffusion capacity of carbon monoxide (DLCO) with a reduced ratio
of DLCO to alveolar ventilation, is suggestive for PAH. For this reason, pulmonary function tests should be implemented
in the evaluation of SSc patients along with echocardiography to screen for PAH.18,26,27 Serum brain natriuretic peptide
should also be measured as a rise in its levels also suggests the presence of increased pulmonary arterial pressure.18

Concentrations of troponin and uric acid should be tested as well, since they might be elevated in this clinical
scenario.28,29

At autopsy, ILD is present in up to 70% of SSc patients,30 being more frequent in the diffuse cutaneous subset
(prevalence 50%) than in the limited one (35%).31 Older age at onset, recent disease onset, ethnicity and positive anti-Scl
-70/anti-topoisomerase I antibody are well-known risk factors for ILD development.32

In these cases, lung biopsies show non-specific interstitial pneumonia pattern in the majority of cases, with a minority
of usual interstitial pneumonia. Correlation of specific histopathologic subsets with prognosis and treatment response
remains unclear. In general, fibrotic SSc-ILDs carries the worst prognosis, whereas cellular and inflammatory features
correlate with a better response to immunomodulatory treatment, with the organizing pneumonia pattern showing the best
treatment response. Other common histopathologic features include microvascular injuries and abundance of
myofibroblasts.33 In SSc, ILD leads to a progressive functionally restrictive pattern (ie reduction of total lung and forced
vital capacity), along with a reduction in the diffusion capacity of DLCO that is usually associated with a normal ratio to
alveolar ventilation.34 These patients typically present with progressive dyspnoea and non-productive cough, even
though, if left untreated, they can progress to respiratory failure and death.35

In the early phase of SSc, ILD diagnosis can be challenging due to the lack of specific symptoms, this is why a recent
European consensus agreed on the application of chest high-resolution computed tomography (HRCT) as the gold
standard for SSc-ILD diagnosis.36 While pulmonary function tests still represent a useful and non-invasive tool to
evaluate patients with SSc both at baseline and during follow-up, they do not identify lung involvement in a significant
proportions of cases.37 Hence, HRCT has increasingly become a pivotal part of the screening for ILD even in early and
asymptomatic cases of SSc, especially if risk factors are present.37 Nevertheless, in order to reduce radiation exposure
and to obtain functional information, other tools including pulmonary function tests, 6 minutes walking test, and patients
reported outcomes questionnaires are still recommended in the follow-up of SSc patients.38 Interestingly, the use of
HRCTwith high increment and reduced number of slices has been proven to accurately identify SSc-ILD while exposing
patients to very low doses of radiations when compared to traditional CT studies.39,40 This innovative approach is very
sensitive - especially in young SSc patients - and might lead to a wider implementation of radiological ILD screening.

The treatment of this severe manifestation usually requires immunosuppressive therapy so to prevent the progression
to pulmonary fibrosis and respiratory failure.34 In fact, the presence of ILD is linked to early mortality in SSc patients,
with 35% of deaths in SSc being accountable to ILD, according to EUSTAR database.9

A shared management of SSc patients by rheumatologists, cardiologists, pneumologists and lung radiologists is
pivotal to properly diagnose and treat their vascular and interstitial lung involvement.

An early diagnosis of PAH and ILD is essential to improve treatment response and prognosis. As stated above, newly
diagnosed SSc patients should undergo pulmonary function tests with DLCO, HRCT and heart echocardiography so to
early detect signs of ILD or PAH. Additionally, measurement of brain natriuretic peptide, troponin and uric acid may help
in detecting such complications.23 These investigations should be then performed annually to identify the onset of lung
vascular or inflammatory involvement later in the history of the disease. Patients should also be educated to alert
clinicians if they experience respiratory symptoms like breathlessness, dyspnoea, decreased exercise tolerance, or
peripheral oedema. A periodic evaluation by cardiologists and pneumologists with an expertise in the field of SSc is
important to grant an appropriate sensibility when visiting such patients to properly detect cardiopulmonary complica-
tions. Along with clinical evaluation, instrumental tests such as echocardiography are often operator-dependent techni-
ques and experienced specialists are therefore required to perform them adequately.27, Furthermore, a fast-track for the
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execution of third-level tests such as right heart catheterisation and endomyocardial biopsy, is possible only in the context
of MDTs.

Lung involvement in SSc can manifest as either ILD or PAH. Chest HRCT represents the gold-standard for SSc-ILD
diagnosis whereas RCH is the gold-standard for SSc-PAH diagnosis. MDTs composed of rheumatologists, cardiologists,
pneumologists and radiologists with expertise in cardiothoracic imaging are pivotal for the management of SSc patients
and are a prerequisite in a modern Scleroderma Clinic.

Gastrointestinal System
Gastrointestinal (GI) manifestations represent a frequent and protean involvement of SSc and are frequently present early in
the development of the disease. Upper GI tract oesophageal dysmotility, which typically manifests as gastro-oesophageal
reflux disease, is by far the most common GI manifestation as it affects more than 90% of SSc patients.41 Its pathogenesis is
linked to neurogenic dysfunction that can be related to either tissue fibrosis or autoantibodies against enteric neurons.42

Such GI complication is associated with a higher risk of developing ILD and can additionally lead to complications like
oesophagitis, oesophageal stricture, and adenocarcinoma.

Another upper GI complication that is frequently observed in SSc patients is the gastric antral vascular ectasia, which
is characterised by dilated capillary alterations that may lead to bleeding and anaemia.42

In SSc, lower GI tract symptoms such as abdominal distension due the small intestinal bacterial overgrowth due to
intestinal dysmotility is frequently observed.

Along with direct GI tissue involvement, SSc can also impair oral hygiene and chewing mechanics through
microstomia and xerostomia.43

All these manifestations synergically and negatively impact on the quality of life and the nutrition state of SSc
patients.44 As a consequence, one-third of SSc patients are at high risk of malnutrition.45

A combined management of SSc patients by rheumatologists and gastroenterologists is essential to improve GI
symptoms.46 Such a cooperation can lead to an early performance of endoscopy and manometry test in patients
reporting GI symptoms, so to rapidly diagnose GI dysmotility and subsequently start prokinetic therapies.
Furthermore, an early detection of GERD and its complications, such as haemorrhage or cancer, can be life-
saving.47,48 Additionally, the presence of a dietitian in the dedicated MDT guarantees an adequate monitoring and
correction of the nutritional status of patients, which is a relevant prognostic factor and also impact on patients’ quality
of life.44 Indeed, in 2017 Doerflers et al showed in a pilot study that medical nutritional therapy, led by expert dietitians,
can improve the nutritional status and, subsequently, the quality of life of SSc patients.45 Likewise, the randomised
controlled trial led by Schouffoer et al showed that a weekly intervention by both a nutritional expert, a rheumatologist
and a physical therapist was associated with an improvement in parameters such as grip strength, six-minutes-walking-
test and HAQ score.49

Gastrointestinal involvement is extremely common in SSc patients and can significantly impact on patients’ quality of
life. In order to provide effective diagnostic and therapeutic strategies, a close collaboration with dietary professional and
gastroenterologists is highly recommended.

Skin
Skin involvement represents the most paradigmatic clinical manifestation of SSc. Microvascular dysfunction, inflamma-
tion and impaired collagen deposition initially determine oedema in the extremities, that typically presents with “puffy
fingers”. The other well-known early manifestation of SSc is Raynaud’s phenomenon, an abnormal vasoconstriction of
digital arteries and cutaneous arterioles. The early SSc inflammatory phase is followed by progressive skin sclerosis,
along with the potential development of digital ulcers. Other frequent cutaneous manifestations in SSc patients are
telangiectasias, microstomia and subcutaneous calcinosis.

Beside the important aesthetical consequences of skin sclerosis and vasculopathic changes, severe complications may
develop. As stated above, microstomia can lead to severe malnutrition, while super-infection of digital ulcers may lead to
amputation and gangrene. A referral to a specialized ulcer clinic is therefore mandatory to adequately manage digital
ulcers and to educate patients on how they should implement local management to prevent digital ulcer occurrence and
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recurrence. Additionally, lipo-filling performed by experienced maxillofacial surgeons may contrast the progression of
microstomia and restore normal chewing mechanics along with a significant improvement in terms of aesthetics.50

Skin involvement is the hallmark of SSc. SSc patients are frequently plagues by digital ulcers that require
a meticulous attention by specialized DU nurses. Microstomia is also a major issue and it can be managed with lipo-
filling procedures by maxillofacial surgeons.

Musculoskeletal System
Joint involvement in patients with SSc is frequent and multifaceted.51 While arthralgia is common, overt inflammatory
arthritis is less frequent. Even if resorption of the distal phalangeal joints (acro-osteolysis) is a typical finding in SSc,
joint erosions are rare in the absence of overlapping rheumatoid arthritis.51 Of note, limitation of joint mobility may also
develop as a result of fibrosis around articular structures and may be associated with tendon friction rubs, which represent
a negative prognostic factor in patients with SSc (especially for what concerns the development of scleroderma renal
crisis).52 Likewise, dystrophic periarticular and intra-articular calcifications greatly impact on quality of life of patients as
they may significantly impair range of movement.53

Muscle weakness and myalgia in SSc may result from either inflammation, fibrosis, or both.54 Measurement of
creatine-kinase, troponin, aldolase, and lactate dehydrogenase is pivotal in newly diagnosed SSc patients and during
follow-up to detect myositis, which should be then confirmed with electromyography and MRI.

A shared approach with rheumatologists, physiotherapists and hand therapists is paramount to improve function of
affected joints and muscles. Indeed, pharmacological therapy (ie, anti-malarials and immunosuppressants) may not
always lead to function restoration, especially when in the absence of overt inflammation. Targeted exercises are
therefore pivotal to improve quality of life of patients.55,56 Furthermore, orthopedic surgeons may intervene in case of
extensive periarticular fibrosis and calcifications to improve joint mobility and pain.

Genital System and Pregnancy
The extent of the SSc impact on sexual and reproductive activities of patients is wide. Gynaecologic symptoms, including
vulvovaginal dryness and dyspareunia, are common in SSc and can greatly affect patients’ quality of life.57 In addition to
the impact on intercourse, urogenital involvement can also lead to genital infections from bacteria or Candida Albicans.
From reproductive points of view, conflicting findings in pregnancy rates have been reported among women with SSc.
However, when pregnancy starts, SSc bears significant obstetrical consequences, as shown by a recent meta-analysis
reporting an increased frequency of miscarriages, fetal growth restriction, preterm deliveries and newborns with low birth
weight in SSc patients.58 Moreover, severe skin fibrosis might cause difficulties in delivery. Nonetheless, SSc seems to
remain stable throughout pregnancy.

Hence, women affected by SSc need both gynaecological care and a careful pregnancy planning and monitoring. As
far as the obstetrical management is regarded, it is advisable to conceive the baby only when disease is in a stable phase,
especially in women affected by the diffuse cutaneous form of SSc.59

Of note, EULAR recommendations currently advise to avoid pregnancy in SSc patients with PAH as this complica-
tion is associated with a significant pregnancy risk and a maternal mortality up to one third of cases.60 Regardless of the
concomitant treatment with teratogenic medications, contraceptives should be prescribed in SSc-PAH patients, if not
contraindicated.

Pharmacological therapies must be modified in order to administer only safe drugs during pregnancy, as it is
recommended by EULAR guidelines.59 Antimalarials, calcineurin inhibitors and glucocorticoids are safe to use during
pregnancy, while methotrexate, mycophenolate mofetil and cyclophosphamide must be withdrawn at least six months
before conception as they are teratogenic.59

MDTs of rheumatologist and obstetricians are recommended to best monitor pregnant SSc patients and improve fetal
outcome.61 Fetal well-being as well as maternal blood pressure and other signs of cardiopulmonary or renal distress in
the mother should be monitored during pregnancy in order to detect disease progression or other obstetrical complica-
tions such as pre-eclampsia and fetal growth restriction.
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A shared rheumatologist and gynae-obstetrician care is recommended for female SSc patients. Pregnancy planning is
of uttermost importance considering the age of onset of SSc.

Systemic Sclerosis and Malignancies
The relationship between SSc and malignant neoplasms is well-known and bi-directional.

Several reports have shown an increased risk of malignancy in patients with SSc.62 The most relevant association
appears to be with lung cancer, which represents one-third of the malignancies seen in SSc patients.63 However, the cause
of an increased cancer risk in SSc is not clear. It has been hypothesized that sites of disease activity may be prone to
malignant transformation. On the other hand, SSc may be itself a manifestation of latent cancer, especially in patients
with autoantibodies to RNA polymerase III64,65. It has been shown that tumors harbouring somatic mutations in the
POLR3A gene may lead to SSc.66 Additionally, cases of SSc induced by immune-checkpoint inhibitors have been
described.67

A shared rheumatological-oncological approach is therefore necessary in neoplastic SSc patients, to guarantee an
adequate choice of the immunosuppressive therapeutic regimen68 as well as of chemotherapeutic drugs. Furthermore,
a thorough screening for occult neoplasms is essential in patients with risk factors and disease characteristics suggestive
for the presence of cancer (eg, anti-RNA polymerase III antibodies). Chest X-ray, abdomen ultrasound, and fecal occult
blood test should be performed yearly and, if positive, they should prompt second-level investigations (eg, chest and
abdomen CT, gastroscopy and colonoscopy). According to age and sex of patients, cervical smear test, mammography,
and measurement of prostate specific antigen should also be annually performed.

SSc can be a paraneoplastic disease especially in those with anti-RNA-polymerase III antibody positivity.
A neoplastic screening should therefore be carried out in specific SSc patients and a shared rheumatological-
oncological care is advisable for neoplastic SSc patients.

Systemic Sclerosis and Psychosocial Aspects
More than 50% of patients with SSc suffers from depression.69 Likewise, fatigue and sleep disturbances are very
common in this scenario and significantly impair quality of life.70,71 Furthermore, skin changes and appearance changes
are strongly associated with social anxiety and body images distress, and contribute to mood disorders in SSc patients.72

Hence, SSc significantly impacts on quality of life of patients, and psychological aspects of this disease must be
addressed by rheumatologists and healthcare professionals trained in clinical psychology. Indeed, patients with SSc
have been shown to benefit from psychoeducational programs.73,74 Furthermore, an approach based on MDT per se is
associated with an improvement of quality of life.49

Systemic Sclerosis and COVID-19
Recently, coronavirus Disease 19 (COVID-19) pandemic has been a major challenge to global health, having caused
more than 5 millions of deaths to date.75 Moreover, COVID-19 has impacted rheumatological patients in several ways.
First of all, a continuous clinical assistance could not be guaranteed in all cases because of the great effort hospitals have
spent in admitting and treating the large number of COVID-19 patients and this has been particularly true for SSc
patients.76–78 Additionally, the outcome of COVID-19 was reported to be worse in severe SSc patients treated with
rituximab.79 On the other hand, SARS-CoV-2 infection has been reported to possibly induce SSc progression even in
previously clinically stable patients.19

As a consequence, SSc patients have to be educated to respect all the necessary measures to prevent SARS-CoV-2
infection, with a specific focus on vaccination to reduce any vaccination hesitancy.80 Furthermore, a careful monitoring
of SARS-CoV-2-infected SSc patients is mandatory to early identify signs of respiratory failure and possible signs of SSc
progression, even in the absence of clinically relevant manifestations of COVID-19.19

Conclusions
Systemic sclerosis is a heterogeneous and complex disease which needs a combined approach by different specialists and
professional figures to help the rheumatologists to optimise the management and guarantee the best care of patients. Even
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though data exists about the significant importance of this shared approach in improving SSc outcomes, more controlled
data are required to further understand how MTD can positively impact the management of SSc patients and help to tailor
the therapeutic algorithm for each patient.
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