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Abstract

This guideline was developed according to the British Society for Rheumatology Guidelines Protocol by a Guideline Development Group com-
prising healthcare professionals with expertise in SSc and people with lived experience, as well as patient organization representatives. It is an
update of the previous 2015 SSc guideline. The recommendations were developed and agreed by the group and are underpinned by published
evidence, assessed by systematic literature review and reinforced by collective expert opinion of the group. It considers all aspects of SSc in-
cluding general management, treatment of organ-based complications, including cardiopulmonary, renal and gastrointestinal tract manifesta-
tions, as well as broader impact of disease. Whilst it is focused on adults with SSc we expect that the guideline will be relevant to people of all
ages and expert input and review by paediatric rheumatologists and other relevant specialists considered where the guideline was, or may not
be, applicable to young people with SSc and juvenile-onset disease. In addition to providing guidance on disease assessment and management
the full guideline also considers service organization within the National Health Service and future approaches to audit of the guideline. The lay
summary that accompanies this abstract can be found in Supplemental information 1.
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Background

Systemic sclerosis (SSc) is uncommon in the UK population,
with around 1000 new cases per year in the UK [2] and is
complex and diverse with limited treatment options [3]. It
has the highest mortality of any of the autoimmune rheu-
matic diseases with approximately half of people affected by
SSc eventually dying as a direct result of the disease or a re-
lated complication [4]. Around one in three people with SSc
develops interstitial lung disease (ILD) and 1 in 10 may de-
velop pulmonary hypertension and these are currently the
most frequent direct causes of SSc related death [5]. One in
five people with SSc develop overlap connective tissue dis-
eases and this will require specific management in parallel
with SSc [6].

Juvenile onset SSc (jSSc), presenting under the age of
18 years, is extremely rare, with an estimated prevalence of 3
in 1000000 [7]. Mortality is primarily from cardiopulmo-
nary disease primarily, jSSc outcomes in prospective cohorts
are generally favourable. ILD is reported in around half of
jSSc whereas pulmonary hypertension is less common than in
adults [7]. Overlap features are more common in childhood
onset disease [8].

It is plausible that vigilant screening for organ-based com-
plications and routine use of disease modifying immunosup-
pression in diffuse cutaneous SSc have improved overall
survival and this is supported by single-centre observational
cohort analysis [9].

Need for guideline

The current BSR Guideline for systemic sclerosis (SSc) was
completed in 2015 [10] and represented an important step
forward for management of this complex disease with high
morbidity, mortality and unmet medical need. It provides a
roadmap for best practice management to try and harmonise
treatment and investigation of SSc and defines key quality
and audit standards that can be used to assess practice and
improve outcomes.

Updating the guideline is now required to reflect important
changes in management of organ-based complications includ-
ing pulmonary hypertension and to incorporate new trials
and evidence-based therapies together with changes in NHS
England prescribing policies (e.g. digital ulcers) that now
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mean that the 2015 guideline no longer reflects current best
practice and does not reflect all the available high-quality evi-
dence that can underpin management of SSc. There have
been significant advances in treatment and clinical trials since
2015 with new drugs now used for treatment of complica-
tions of SSc, especially interstitial lung disease (e.g. ninteda-
nib) and an enlarged evidence base supporting
disease management.

Additionally, in line with other BSR guidelines and equality
considerations, where possible and appropriate, the updated
guideline includes consideration of all ages of people affected
by SSc, with specific consideration of the relevance to chil-
dren and adolescents with systemic sclerosis including transi-
tion into adult services.

Objectives of guideline

This guideline offers systematic and evidence-based recom-
mendations to support UK clinicians in management of sys-
temic sclerosis across the whole life course.

Target audience

The target readership is clinicians involved in management of
people with systemic sclerosis. It will also be relevant to pri-
mary care clinicians, specialist nurses and other allied health
professional involved in the management of SSc, and all peo-
ple with SSc.

Areas the guideline does not cover

Diagnosis, classification, and investigation of localised sclero-
derma (morphoea) and of ‘scleroderma-like’ conditions (e.g.
scleroedema, scleromyxeodema, fasciitis, nephrogenic sys-
temic fibrosis) will not be considered in this guideline.

Stakeholder involvement

This project involved a multidisciplinary working group
chaired by C.P.D. that included representation from SRUK,
the relevant patient organisation (E.B., S.F.) as well as two
people with SSc (K.F., G.P.) and rheumatologists (V.H.O.,
AH., M.C,, ED.G., ].D.P., ED.-S., J.R., M.S., M.H., A.P.,
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K.D., B.G., M.H.B,, L.G., C.C.), a paediatric rheumatologist
(C.P.), dermatologist (N.OD.), respiratory physician (E.A.
R.), stem cell transplant expert (J.S.), general practitioner
(L.W.), specialist pharmacist (A.T.) and podiatrist/allied
health professional (B.A.-P.). Three rheumatology clinical fel-
lows were also included in the group (E.R., E.DL., N.G.).
Literature reviews were carried out with expert assistance of
UCL-Royal Free library services coordinated by two clinical
fellows (E.R. and E.DL.) under supervision by C.P.D., V.H.
0. and F.D.G. Stakeholder on the final draft guideline was
solicited from a broader expert group of specialists in paedi-
atric systemic sclerosis and adult cardiology and pulmonary
hypertension (see Acknowledgements section).

Rigour of development

This guideline was developed in line with the BSR Creating
Clinical Guidelines Protocol using AGREEII (Appraisal of
Guidelines for Research and Evaluation II) methodology.
Following two virtual meetings, the scope of the guideline
was agreed and published [11]. The full guideline was then
developed over a series of six virtual or hybrid meetings of
the full GWG, and the final draft submitted to the BSR
Guidelines Steering Group for stakeholder and internal re-
view and feedback (https://rheumatology.org.uk/news/
details/New-name-for-our-Guidelines-Steering-Group).

Literature search: scope and search strategy

Where topics or questions had already been considered in the
previous guideline, the literature search was from 1 January
2014. New topics did not limit the dates for literature search-
ing. The evidence used to develop this guideline was compiled
from a systematic literature review (SLR), including elec-
tronic bibliographic databases (Medline and Embase) and the
Cochrane Database of Systematic Reviews up to 31 July
2023. Key terms for the topic searches were agreed in discus-
sion with UCL Library Services and included all relevant
articles published in English or in languages other than
English with an English translation available. All titles and
abstracts were screened by the BSR systematic literature re-
viewer and full papers of relevant material were obtained.
The BSR guideline protocol was used with a minimum of two
assessors (including E.R., E.DL.) screening the search results
with oversight and additional review by senior reviewers (C.
P.D., V.H.O., F.DG.). Assessment and article selection and
rating was agreed using the web based Rayyan systemic re-
view software tool [12] [https://rayyan.ai/]. The literature re-
view group prepared as summary of the quality of evidence
following the GRADE approach (https://www.gradewor
kinggroup.org/) that informed group review and discussion
of the draft guideline.

Selection of key questions

Based upon review of the 2015 guideline by the GWG and a
series of virtual meetings, the topics for this updated guideline
were agreed by consensus and a series of PICO questions for-
mulated that could then form the basis for literature review.
The default approach was agreed as systematic literature re-
view with recognition that there would be very limited litera-
ture or evidence for some topics despite prioritization by the
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GWG. In these cases, expert opinion would supplement the
published literature.

Methods used to formulate recommendations

A draft document was then circulated to the full GWG for re-
view. Each suggested recommendation in the final document
was evaluated by all members and subjected to a vote relating
to strength of agreement on, e.g., a scale of 1 [no agreement]
to 100% [complete agreement]. The working group members
then scored each recommendation on the same scale, and the
mean was calculated to generate a strength of agreement
(SoA) score. The wording of each recommendation was re-
vised until all members were satisfied that they would score
at least 80%.

In addition, and in accordance with the BSR protocol ac-
companying each recommendation in parenthesis is a state-
ment reflecting the strength of recommendation and quality
of supporting evidence.

Quality of evidence

Assessment of supporting evidence quality in GRADE reflects
confidence in the estimates of benefits, harms and burdens.
This guideline uses three levels and a letter (A, B, C) to reflect
high, moderate or low/very low quality of evidence.

Strength of the recommendation

A strong recommendation to offer (or not to offer) some-
thing, where the benefits clearly outweigh the risks (or vice
versa) for nearly all people with SSc, is denoted by the num-
ber 1 in the guideline. A conditional recommendation (to
consider or not) is made either when the risks and benefits
are more closely balanced or are more uncertain and is
denoted by the number 2 in this guideline.

Therefore, detailed in parentheses, for each recommenda-
tion statement is a summary of:

i) strength of recommendation (1 or 2);

ii) quality of supporting evidence/level of evidence (A, B,
C); and

iii) strength of agreement
GWG (percentage).

(SoA) across the

score

Plan for review

The planned review date for this guideline will be in five
years’ time. It is anticipated that important interim changes
will be updated on the BSR website.

Guideline structure

The guideline builds on the previous recommendations for
management and over four main themes that encompass the
general approach to SSc, management of specific complica-
tions of the disease and organisation and delivery of excellent
care within NHS, including suggestions for service specifica-
tion and audit evaluation. The guideline comprises four sub-
topics listed below.

i) Early diagnosis, classification and stratification of risk.
ii) Global management of systemic sclerosis.
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iii) Treatment of organ-based complications of systemic scle-
rosis: pharmacological and non-pharmacological.

iv) Organisation of services for systemic sclerosis within
NHS including paediatric services and transition of pae-
diatric people into adult services.

Early diagnosis, classification and
stratification of risk

Early accurate diagnosis is important so that treatment can
be given, education provided and risk of complications
assessed. There is evidence that detection and diagnosis of
SSc is often delayed [13]. This may reflect the non-specific na-
ture of many of the early symptoms [Raynaud’s phenomenon
(RP), reflux oesophagitis, fatigue, arthralgia, peripheral oe-
dema and carpal tunnel syndrome], the rarity of SSc com-
pared with other causes of these symptoms and unavailability
of more specialized assessment tools such as SSc-specific au-
toantibody testing and microvascular diagnostic testing
(capillaroscopy) [13]. Thus, on average there is a delay of
>10years from onset of RP and over 12 months from non-
Raynaud symptom onset to diagnosis. The working group
considered that delays in diagnosis should be minimized, and
patient organization initiatives can help [14]. Although not
the most frequent disease subset, diffuse cutaneous SSc is a
particularly important diagnosis because of the early risk of
severe internal organ complications and need for specialist re-
ferral and initiation of disease-modifying treatment with im-
munosuppression. Risk markers for poor outcome include
diffuse skin involvement, elevated acute phase markers and
presence of certain SSc-associated antinuclear antibodies [5].
In addition, there are emerging new approaches to classifica-
tion of SSc that may permit more precise or stratified
approaches to investigation and treatment that will underpin
individualized management.

Early diagnosis of SSc

The cardinal aspects of early diagnosis must incorporate his-
tory, examination and investigation. There are substantial
implications for making a diagnosis of SSc and important
considerations when the diagnosis is confidently excluded.
There will be people where a risk of future development of
SSc is identified. Making an early diagnosis includes
the following:

i) History: Raynaud’s phenomenon (RP) provides a win-
dow of opportunity for early diagnosis although in early
dcSSc where sometimes Raynaud’s onset is contempora-
neous with, or even after, onset of non-Raynaud’s mani-
festations of SSc.

ii) Examination: Puffy fingers.

iii) Investigation: Includes ANA, nailfold capillaroscopy,
SSc-specific autoantibodies.

Over the past few years, the concept of very early diagnosis
of systemic sclerosis (VEDOSS) has emerged. This is impor-
tant because emerging data suggest that significant complica-
tions of the disease may already be developing at this stage. It
is notable that cases with all the ‘red flag’” VEDOSS features
of RP, puffy fingers, ANA, SSc-specific antibody, abnormal
nailfold capillaroscopy would already fulfil 2013 EULAR/
ACR Classification criteria for SSc [15] but those with
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incomplete features have a high probability of progression to
SSc[16].

Nailfold capillaroscopy is central to diagnosis, although a
recent survey suggested 41% of UK rheumatologists do not
access capillaroscopy on site and 27% do not use capillaro-
scopy at all [17].

Early onset features of SSc in children are much less de-
fined and might be influenced by distinct features of jSSc such
as greater frequency of overlap manifestations and different
ANA profiles form adult-onset SSc. Expertise in paediatric
nailfold capillaroscopy is limited with a UK survey showing
14% of paediatric rheumatologists did not undertake capil-
laroscopy [18]. Additionally, normative values for children
are not yet established [19]. Assessment of nailfold capillaries
is central to early diagnosis and differentiating primary from
secondary RP and may be undertaken using a dermatoscope,
or low-cost USB microscope if more sophisticated capillaro-
scopy is not available.

In considering early diagnosis, cases of SSc that present
with organ-based complications without pre-existing diagno-
sis of SSc are important. These are seen in PH, ILD and gas-
troenterology clinics as well as in acute medicine and
nephrology for cases of scleroderma renal crisis (SRC), where
up to 20% may not have a pre-existing diagnosis.
Classification criteria for SRC are being developed that will
also assist with earlier diagnosis of SSc in these cases [20].

Current approach to classification and risk
stratification

Subset and stage of SSc is relevant for management.
Differentiation of limited or diffuse cutaneous subsets based
upon extent of skin involvement has been central to manage-
ment historically. While this classification has some practical
value, it is now recognized that other factors should be con-
sidered in global management, and that subset independent
factors also should be considered. Thus, an outcome-based
classification incorporating skin subset and ANA subgroup
has been proposed [5]. This reflects the current approach
used in many SSc centres. Importantly, it highlights that risk
of certain complications crosses skin subset boundaries and
may be more linked to ANA specificity. Unbiased data-driven
approaches reinforce the need for individualized patient as-
sessment beyond skin subset [21]. Modern molecular analytic
methods are being developed to help with classification in the
future and may lead to better targeting of future therapies
and more precise risk stratification [22, 23].

From a paediatric rheumatology perspective regarding di-
agnosis and classification of juvenile onset SSc, an interna-
tional study is currently validating the 2013 EULAR/ACR
classification criteria in jSSc. Until this work is complete, ei-
ther the 2013 EULAR/ACR classification criteria or the
PRES/ACR/EULAR provisional classification criteria for jSSc
can be used [24].

What is the best approach to early diagnosis and
classification?

Guideline recommendation for diagnosis and classification
of SSc:

i) Clinical diagnosis of SSc should be guided by validated
classification criteria (1A, 96%).
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ii) Skin subset and SSc-associated autoantibody subset
should be used to stratify for risk of specific organ-based
complications (1B, 97%).

iii) Assessment of nailfold microcirculation (capillaroscopy)
should be performed as part of initial SSc assessment and
when a diagnosis of SSc is suspected (2C, 96%).

Global management of systemic sclerosis
Overarching principles of management of all
people with SSc

Systemic sclerosis is heterogeneous and can be classified as
outlined above into subsets based upon the extent of skin in-
volvement. The major subsets are diffuse and limited cutane-
ous SSc. Symptomatic management is required in all cases
together with investigation and treatment of specific compli-
cations [3]. It is an important principle that any of the organ-
based complications may develop in all subsets including
overlap SSc and SSc sine scleroderma. The principles of man-
agement are outlined in Fig. 1. Diffuse cutaneous SSc is a par-
ticularly important subgroup as these cases should be
assessed comprehensively and urgently due to the risk of early
severe or progressive organ-based complications and because
cases should be managed in collaboration with an expert SSc
centre. Cases of limited cutaneous SSc often develop major
organ-based complications that should be managed as out-
lined in the third topic of this guideline [5].

This guideline considers all age groups that may develop
SSc including juvenile onset disease (jSSc) defined as
<18years at onset of the first non-Raynaud manifestation
[7]. These cases will be managed by paediatric rheumatolo-
gist multidisciplinary teams along with organ-based specialist

Overarching principles for
management of systemic sclerosis

"\ Diagnosis
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paediatricians. Transitional care into adult services and long-
term management of adults with juvenile onset SSc are also
considered. An overarching goal is to comment on where
adult recommendations may be applied to those with juvenile
onset SSc at all life stages. Progression of disease, particularly
as defined by subset, is less well studied in juvenile SSc
but does show differences compared with adult-onset
disease [25].

General management of early diffuse
cutaneous SSc
What are the best treatments for early diffuse cutaneous SSc?
Early-stage diffuse cutaneous SSc deserves particular atten-
tion because of the high risk of early progression and devel-
opment of organ-based complications and because treatment
interventions may be more effective at this stage, the group
consider that separating this stage and subset out from others
is no longer central to overall SS¢ management. This is
highlighted in Fig. 1. The concept of early SSc differs accord-
ing to disease subset, but for dcSSc the first 3 years from onset
of first non-RP manifestation has been used. In 1cSSc there is
more consistent change over time, but 5-7years has been
used operationally. However, if first non-RP manifestation is
considered there may be less difference between accrual of
organ-based disease between subsets and timing or develop-
ment of complications such as ILD may be similar for high-
risk ANA subgroups such as anti-Scl-70 [26].

Guideline recommendations for treatment of early dif-
fuse SSc:

i) Early dcSSc is defined by disease duration from first non-
RP manifestation of less than 3 years, although cases

British Society for
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Figure 1. Overarching principles for management of systemic sclerosis
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may show improvement in skin from 18 months, and
some have clinical features of skin worsening and pro-
gression over more than 5 years (2C, 94%).

ii) All early dcSSc cases should be considered for immuno-
suppression with MMF as treatment for skin fibrosis.
Alternatively, methotrexate may be used for skin fibrosis
(1C, 96%).

iii) Multi-disciplinary and multi-speciality care should be
available. All early dcSSc cases should be assessed in a
specialist centre for consideration of clinical trials and
specialised treatments including biological agents such as
rituximab or tocilizumab and autologous haematopoietic
stem cell transplant (AHSCT) (2B, 97%).

iv) All paediatric SSc should be managed in a tertiary paedi-
atric rheumatology service with multi-disciplinary and
multi-speciality input (1C, 99%).

Cancer and screening for malignancy in SSc

When and how should people with SSc be screened for
malignant disease?

After cardiac and pulmonary disease, cancer accounts for the
highest proportion of deaths in SSc (~16%), exceeding
deaths attributed to renal disease and/or infection [27].
Registry analyses have identified a history of cancer in 7.1-
14.2% of people with SSc, with the most commonly occur-
ring cancers being breast, haematological, skin and lung can-
cer [28, 29]. Several studies have reported the close temporal
relationship between SSc and cancer, particularly in the con-
text of ARA and ATA [28, 30]. Overexpression of mutated
forms of RNA polymerase in tumour tissue has provided an
attractive mechanistic link between cancer occurrence, auto-
immunity and the development of SSc [31]. The overall bur-
den of cancer may also be greater in SSc, with relative risks
(RR) ranging from 1.55-2.15 [30, 32].

The safety, efficacy and cost-effectiveness of malignancy
screening in SSc has not yet been confirmed in robust studies
and so evidence is limited. Nonetheless, clinicians should be
aware of the potential increased risk of cancer in SSc and en-
sure people are up to date with age-specific cancer screening
(e.g. mammography, faecal occult blood testing). Moreover,
a detailed systems review should include enquiry around pos-
sible neoplastic symptoms (constitutional and organ-specific)
which should be actively followed up with necessary investi-
gation where relevant, particularly in ‘high risk’ situations
such as newly diagnosed dcSSc in the context of anti-RNA
Pol III antibodies. Lung malignancy is a particular concern in
later stage interstitial lung disease, where diagnosis can also
be difficult or delayed in the context of a background of in-
terstitial lung disease on  cross-sectional imaging.
Recommended baseline cross-sectional CT imaging in all
people with SSc should identify lung tumours or nodules that
require further protocolized follow-up. Barrett’s metaplasia
in the oesophagus if a frequent finding in SSc and alongside
other recognized risk factors should direct follow-up OGD.
There is currently no evidence that ARA positivity is a risk
for malignancy in children with SSc and cancer screening is
not routinely recommended.

Guideline recommendation for cancer screening in adults
with SSc:

i) Cases over 65 years or with a clinical phenotype of para-
neoplastic SSc [overlap dermatomyositis; anti-RNA poly-
merase III (ARA), palmar fibrosis; red flag symptoms of
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malignancy| should have baseline screening with breast
examination, lymphoreticular assessment, faecal immu-
nochemical testing (FIT) and endoscopy if indicated
(2C, 95%).

ii) In addition, chest, abdomen and pelvis (CAP) CT scan
with contrast, and/or "*F-FDG PET/CT scanning should
be considered on an individual basis (2C, 95%).

iii) Follow-up screening should be guided by clinical suspi-
cion and in high-risk cases with history of Barrett’s oe-
sophagus or previous treatment with high cumulative
dose of cyclophosphamide (2C, 94%).

Treatment of organ-based complications of
systemic sclerosis

Key therapies and treatment of organ-based
disease in SSc

For all people diagnosed with SSc, there should be a focus on
identification and treatment of specific complications and
organ-based disease. In considering management, it is impor-
tant to recognise that many of the very troublesome symp-
toms of SSc are treatable but despite this the burden of
disease can be considerable. Some aspects such as fatigue, cal-
cinosis and functional impact of skin and musculoskeletal
disease are hard to quantify and manage and these, together
with gastrointestinal tract complications, are frequently iden-
tified as the most difficult aspects of SSc. The following sec-
tion provides a summary of guidance for managing common
aspects of SSc that are summarised in Fig. 2. The grade of rec-
ommendation and level of evidence is considered for each
topic. The topics are informed by key questions defined dur-
ing the scoping of this guideline and results of associated sys-
tematic literature reviews.

Cardio-pulmonary complications

Cardio-pulmonary manifestations are critical in managing
SSc, accounting for most SSc-related deaths as well as major
morbidity. There has been progress in management of all
three aspects since the previous BSR guideline. In the area of
ILD, there are now approved therapies supported by robust
clinical trials. There has also been progress in understanding
classification and diagnosis of SSc-ILD although many find-
ings inform the research agenda. Evidence-based recommen-
dations have been published by organisations including the
American Thoracic Society (ATS) [33]. For PH there have
been more trials and studies that definitively show improved
outcome and survival for PAH in SSc. Other forms of PH
have also been considered in expert and evidence-based rec-
ommendations published by ERS/ESC and from WSPH meet-
ing proceedings [34]. Cardiac SSc is at an earlier stage of
understanding but there has been progress in managing car-
diac failure that can be directly extrapolated to SSc. Group
projects have started to better define primary SSc cardiac dis-
ease and refine the recommendations included in the previous
BSR guideline.

Interstitial lung disease (lung fibrosis)

What is the best management for interstitial lung disease

in SSc?

At the time of publication of the last BSR guideline, only cy-
clophosphamide was an evidence-based treatment for SSc-
ILD. The SLSII trial [35] showed that mycophenolate mofetil
was equally effective to cyclophosphamide but much better
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Global management of systemic sclerosis
- treatment considerations

Neurological
Neurological complications of SSc require multi-speciality
management with careful exclusion of other relevant causes 1C
Peripheral Sensory neuropathy of the feet is common 2C

ILD

MMF is recommended as first line treatment with rituximab or
cyclophosphamide i.v. as alternative 18

Consider adding rituximab or tocilizumab to MMF for progressive
disease 2C

Nintedanib recommended for progressive pulmonary fibrosis 18

& PAH

PAH diagnosis by right heart catheter and treatment 1A initiated
by a designated Pulmonary Hypertension Centres 15
Anticoagulation is not recommended in PAH-SSc 18

q Renal o5

ACEi should be used in all cases of diagnosed SRC 1A 4
Glucocorticoid treatment avoided in adult SSc due increased SRC risk 1A

Renal biopsy should be considered when diagnosis uncertain 1C

Referral for renal transplantation in cases without significant renal

recovery 1B

Skin

MMF is first line treatment for skin fibrosis in dcSSc 1C

Antihistamines are often used for itch 2C

Options for telangiectasia include skin camouflage, pulsed dye laser or
intense pulsed light therapy 2C

Musculoskeletal

Musculoskeletal manifestations of SSc may benefit from
immunomodulatory treatments given for other complications 1C

F Digital ulcers

Severe digital vasculopathy with new tissue necrosis or critical ischaemia
requires urgent clinical assessment 1¢

Sildenafil (or tadalafil) as 1st line agent in DU healing and secondary
prevention and bosentan as second line treatment 1€

Expert opinion supports use of IV prostanoids in promoting DU healing 1C

Figure 2. Global management of systemic sclerosis: treatment considerations

tolerated. Although generally well tolerated, experts agree
that MMEF is teratogenic and requires double barrier contra-
ception. In people with SSc wishing to have a planned preg-
nancy, alternatives such as azathioprine are to be considered.
Beyond these immunosuppressive treatments, nintedanib, a
tyrosine kinase inhibitor, is an oral antifibrotic drug first
used in IPF that is now approved in UK for progressive phe-
notype SSc-ILD, based on the results of the INBUILD trial
that included non-IPF progressive pulmonary fibrosis despite
optimal management [36]. Nintedanib was also shown to re-
duce the rate of decline in FVC in a robust phase 3 trial in
SSc-ILD with at least 10% extent of fibrosis on CT, although
progression was not required for entry into the trial [37]. A
post hoc analysis suggested there may be an additive benefit
of MMF and Nintedanib in slowing down FVC decline [38].
Nintedanib has received endorsement from a positive NICE
Health Technology Appraisal, where progressive pulmonary
fibrosis over the previous 24 months is defined as a drop in
FVC by at least 10% or decline in FVC between 5% and
10% and worsening in symptoms or CT or worsening on CT
and worsening symptoms. Nintedanib can be associated with
appetite loss, GI symptoms and weight loss. People should be
informed to monitor their weight and inform their healthcare
team if significant weight loss occurs. In adults the dose can
be reduced from 150 mg twice daily to 100 mg twice daily if
side effects are not tolerated. Loperamide can be used to treat
diarrhoea caused by nintedanib. In general immunosuppres-
sion (e.g. MMF) treatment is optimised prior to start-
ing nintedanib.

Smoking cessation is also important in the management of
SSc-ILD both in terms of preserving lung health but also be-
cause smoking reduces the efficacy of nintedanib.
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F Fatigue and Health related Quality of Life

Physical and occupational therapy may improve quality of
life, pain, and fatigue 2C

Cardiac

Immunosuppression with MMF for SSc- pHI when investigation
suggests myocardial inflammation 2C

Glucocorticoids and other bDMARDs may be added if
appropriate and/or cyclophosphamide 2C

Gastrointestinal

PPl and/or H2 receptor antagonists for reflux 1C
Parenteral nutrition for severe malnutrition 18
Intermittent or rotational antibiotics SIBO 28
Anti-diarrhoeal agents or laxatives 28

Surgical intervention should be avoided 1C

F Reproductive health

Sexual dysfunction needs engagement of gynaecology,
urology, and sexual health clinical services 1C

For planned pregnancy in SSc identify significant organ
dysfunction and discontinue harmful medication 1C
Pregnancy management requires integrated multi-disciplinary
care 2C

F Raynaud’s phenomenon

Calcium channel blockers and other vasodilators may be
considered in management of SSc-RP 1B

Expert opinion suggests that PDESi are effective as 2nd line
agent for refractory SSc-RP 18

For rescue therapy in severe SSc-RP IV prostanoids may be
considered 1C

N
W\ A\: Life-threatening complications
Non-lethal morbidity that has major
impact on people with SSc
dence review and exf s on are sur 51

Tocilizumab, an IL6 receptor blocking biologic, is ap-
proved in North America by the Food and Drug
Administration (FDA) based on post hoc analysis of two clin-
ical trials that included SSc-ILD [39]. Rituximab was also
found to have a beneficial impact on lung function and symp-
toms in a small RCT focused on SSc (DESIRES) [40] and in a
larger trial including SSc-ILD, mixed connective tissue disease
and myositis associated ILD (RECITAL) [41]. A recent trial
suggested that rituximab combined with MMF may be supe-
rior to MMF alone in a mixed cohort of NSIP [42]. Experts
consider that AHSCT may be considered for refractory
cases [43].

It is recommended that all adults with SSc should be
screened at diagnosis for the presence of interstitial lung
disease by HRCT and pulmonary function testing. This is im-
portant as the PFT can then be used more reliably for longer-
term follow-up and cases of early ILD will not be missed.

Consensus guidelines for jSS¢ recommend HRCT and
PFT as sensitive tests to detect presence and severity of jSSc-
ILD and repeat PFT at least 6 monthly are recommended
[44]. PFT with diffusion capacity can be performed from
around age 6-7years in most children. FVC under-
performs in detection of ILD in jSSc and can miss up to
60% of cases. Sensitivity is improved with addition of
DLco but could still miss jSSc-ILD and thus the results of
this study support HRCT in all jSSc at baseline [45]. Apart
from a dose-response RCT of nintedanib in childhood ILD
(including seven with SSc-ILD), there have been no paediat-
ric studies in jSSc-ILD. Like adults, GI symptoms were the
most common adverse events with nintedanib. However,
paediatric consensus and best practice recommendations
agree that where paediatric specific evidence is lacking,
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evidence can be extrapolated from adult trials where paedi-
atric dosing and safety for treatments exists from other con-
ditions [44, 46].

Guideline recommendation for screening and monitoring

of SSc-ILD:

i) All SSc cases should be screened for ILD with baseline
chest HRCT and PFTs (including spirometry and gas
transfer) (1B, 97%).

ii) In confirmed SSc-ILD, PFTs should be repeated every 3—
6 months in recently diagnosed SSc (first 3-5 years) and
considered every 6-12 months thereafter (1B, 96%).

iii) Chest HRCT should be repeated to evaluate ILD pro-
gression if worsening symptoms/PFTs and to exclude al-
ternative causes of worsening. Consider repeating chest
HRCT to compare with baseline after 1-3 years, or pre-
treatment changes (2B, 97%).

Guideline recommendation for treatment of SSc-ILD:

i) Treatment is determined by risk factors associated
with extensive or progressive ILD including recent SSc
diagnosis, diffuse skin disease, raised inflammatory
markers, ATA positive, CT extent and lung function im-
pairment together with longitudinal behaviour. Informed
choice should be considered in selecting treatment
(1B, 99%).

ii) MMF is recommended as first-line treatment. Rituximab
and/or cyclophosphamide by i.v. infusion may be used as
an alternative (1B, 97%).

iii) Consider tocilizumab as first-line treatment in early
dcSSc with raised inflammatory markers and ATA posi-
tivity, independent of the extent of ILD on CT
(1A, 92%).

iv) Consider adding rituximab or tocilizumab to back-
ground treatment with MMF or other immunosuppres-
sant, as rescue immunomodulatory therapy (2C, 96%).

v) Nintedanib is recommended in progressive pulmonary fi-
brosis despite immunosuppressant treatment, dependent
on tolerability and may be considered as first-line treat-
ment in combination with MMF in extensive fibrosis
(1B, 98%).

vi) Consider reducing/stopping immunosuppression in se-
vere fibrosis experiencing recurrent infections particu-
larly if elderly/frail. Consider nintedanib as sole
treatment in extensive fibrosis (extensive traction bron-
chiectasis/bronchial dilatation and/or honeycombing)
and with recurrent infections on immunosuppressants
(2C, 95%).

vii) Supportive treatment is important including pulmonary
rehabilitation and management of infection, gastro-
oesophageal reflux, nutrition, resting hypoxaemia or se-
vere exertional hypoxaemia (long term oxygen and/or
ambulatory oxygen therapy) (1C, 99%).

viil) Vaccination against SARS-CoV-2, influenza,
Streptococcus pneumoniae and herpes zoster (using a
non-live vaccine) is recommended and consider antibiotic
prophylaxis for recurrent infections and Preumocystis
jirovecii pneumonia (PJP) prevention, especially on RTX
and with combination immunosuppression (2B, 99%).

ix) Referral for lung transplantation is appropriate in some
cases although comorbidity, particularly oesophageal in-
volvement, may limit eligibility (2C, 96%).
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Pulmonary hypertension
What is the best management for pulmonary hypertension
in SSc?
Routine investigation and screening for the presence of pul-
monary hypertension is a cornerstone of management for SSc
[47]. Pulmonary hypertension (PH) is defined by a mean pul-
monary arterial pressure (mPAP) >20 mmHg at rest [48]. In
SSc, pulmonary hypertension develops in 1-2% per year of
follow-up [49]. It can be due to pre-capillary pulmonary vas-
culopathy PAH (group 1) or be secondary to lung complica-
tions, especially SSc-ILD, when it is classified as group 3, or it
may result from left heart disease, leading to post-capillary
PH (group 2), confirmed at RHC by PAWP >15 mm. In addi-
tion, thromboembolic PH can occur (group 4) and studies
have shown intravascular thrombosis in the context of PAH.
In the UK, these therapies are approved for the treatment of
PAH-SSc provided specified treatment criteria defined by the
NHS are fulfilled. The process varies slightly between the de-
volved nations. In SSc-PAH anticoagulation is not recom-
mended, unless CTEPH is diagnosed [50]. It is important to
recognise that PH may also be mixed in origin and that this
can represent a therapeutic and investigational challenge.
Evidence supporting use of therapies outside PAH is more
limited. Observational cohort studies have confirmed im-
proved survival from SSc-PAH but not from PH due to lung
disease in SSc. It can be difficult to discern whether in SSc-
ILD the PH is proportionate to the severity of the ILD or
whether it is out of keeping with the extent of ILD, in which
case anti-PAH drugs may be considered. Furthermore, in-
haled treprostinil was the first agent shown to be effective in
fibrotic ILD-associated PH, although CTD-ILD was excluded
from this trial [51]. Whether similar benefits are seen in SSc-
ILD with associated PH remains to be established. Finding ef-
fective treatments for SSc-ILD-associated PH is crucial as this
group has the highest mortality. Studies also confirm that
precapillary PH likely develops slowly over several years in
many cases but that current approaches for screening and di-
agnosis are limited by intrinsic variability in assessment tech-
niques [52]. There is a need for improved evidence-based
screening and detection especially for PAH as the risk of de-
velopment is comparable to people with a susceptibility allele
for familial PAH and so there is the possibility of earlier de-
tection and treatment for SSc-PAH compared with idiopathic
PAH. The DETECT tool may be used in adults with DLco
<60% predicted and >3 years disease duration to identify
need for echocardiography and right heart catheterisation
[53]. Sometimes, people with SSc-PAH will also have other
manifestations of SSc, such as interstitial lung disease, or fea-
tures of overlap CTD, such as SLE. Treatment of the underly-
ing condition according to current guidelines—e.g. with
intravenous cyclophosphamide, rituximab or MMF—is rec-
ommended [54]. In the case of concomitant ILD, if the PH is
considered disproportionate to the severity of ILD (as judged
by extent of ILD on CT, DLco markedly reduced compared
with FVC), treatment with PAH therapies can be considered.
In jSSc, the rates of pulmonary hypertension are poorly de-
fined. Evaluation and treatment of PH is extrapolated from
other causes of PH in children and from adult PAH guide-
lines. Highly specialised management and treatment is essen-
tial. There is a single NHSE designated specialist centre for
childhood onset pulmonary hypertension at Great Ormond
Street Hospital.
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Guideline recommendation for screening and management
of SSc-PAH:

i) Screening for PAH should be undertaken in all people
with SSc on an annual basis. This would typically com-
prise pulmonary function tests, echocardiography,
NTproBNP and use of the DETECT tool in appropriate
people (1B, 98%).

ii) In children, the need for RHC for diagnosis of PAH is
made on a case-by-case basis. Diagnosis and treatment
initiation should be through the designated paediatric
Pulmonary Hypertension Centre (1C, 99%).

iii) Several classes of drugs have shown a beneficial effect in
randomized controlled trials for the treatment of Group
I precapillary pulmonary arterial hypertension (PAH)
with mPAP >25 mmHg and this is generally used as the
threshold for initiation of PAH drug therapy (1A, 94%).
PAH therapies should be initiated and monitored by a
designated PH centre.

iv) The following classes of drug are used to treat PAH-SSc:
phosphodiesterase type 5 inhibitors (PDESi) (tadalafil,
sildenafil), endothelin receptor antagonists (ambrisentan,
macitentan, bosentan), prostaglandins (e.g. inhaled ilo-
prost, IV epoprostenol, SC or inhaled treprostinil), pros-
tacyclin receptor agonist (selexipag), riociguat (sGC
stimulator). Combining riociguat and any PDES5i is con-
traindicated due to risk of hypotension (1A, 99%).

v) For adults living in England, the diagnosis must be made
by right heart catheter and treatments are initiated
through one of the designated Pulmonary Hypertension
Centres (see NHS England A11/S/a) and according to the
national commissioning policy for targeted therapies for
the treatment of PAH in adults (NHS England/A11/P/b
and NHSCB/A11/P/a) (1B, 99%).

vi) People should also receive supportive medical treatment,
such as diuretic therapy, specialist input for management
of arrhythmia, correction of iron deficiency, supervised
exercise training, oxygen [long-term oxygen for at least
15 hours a day if they are hypoxic at rest with an arterial
partial pressure of O2 <8 kPa (Sa02 <92%) and/or am-
bulatory oxygen if they experience exertional desatura-
tion of SpO2 <88% on a six-minute walk test],
vaccination against SARS-CoV-2, influenza and
Streptococcus pneumoniae, contraception and pregnancy
counselling for women of child-bearing age, and psycho-
social support (2B, 99%).

vii) Anticoagulation with warfarin is not recommended in
$Sc-PAH (1B, 98%).

SSc cardiac involvement

What is the best management for cardiac involvement in SSc?
Clinically evident cardiac involvement is associated with a
poor prognosis, and a large proportion of SSc-related fatali-
ties are attributable to cardiac causes. It is important to care-
fully consider non-SSc cardiac disease in all cases before
focusing on potential SS¢ primary cardiac involvement (SSc-
pHI). SSc-pHI should be considered particularly in the early
stages of the disease, but it may also be present and develop
throughout the disease course SSc [55]. Subclinical cardiac in-
volvement [usually employing cardiac magnetic resonance
imaging (CMR)] is commonly observed but prognostic rele-
vance is not fully established. While the natural history and
outcomes of cardiac involvement have not been fully
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elucidated, certain SSc features and blood-based measures are
associated with higher risk for development. Although fibro-
sis is a central feature of SSc, clinical, imaging and pathologi-
cal evidence suggests that microvascular dysfunction and
myocardial inflammation are primary processes and one of
the earliest features of cardiac involvement. Myocardial in-
flammation and fibrosis can affect the endocardium, myocar-
dium and pericardium, explaining the varied clinical
presentations. Of note, these recommendations relate to pri-
mary heart (myocardial) involvement (pHI) as opposed to
right heart involvement and PAH, which are discussed else-
where in this guideline. Recent expert consensus has defined
the entity of SSc-pHI and recommended how people with SSc
should be assessed [56]. These concepts and related guidance
are not yet fully validated but provide a framework for im-
proved and more consistent clinical practice. Although the
published evidence base remains limited, significant insights
from cardiovascular imaging (predominantly CMR) studies
alongside expert opinion have recommended the following
management and treatment approach for SSc-pHI [56]. A
meta-analysis suggested ERA associated with increased car-
diovascular events but RCTs are lacking, warranting caution
in the interpretation [57]. In jSSc, cardiac involvement is rec-
ognized as an important cause for mortality and expert guid-
ance from paediatric cardiology services is important.

In children, other causes of heart failure with reduced ejec-
tion fraction that should be excluded are genetic, metabolic,
and post-inflammatory causes. As well as CMR, blood panel
and genetic testing for inherited causes should be considered.
Cardiomyopathy associated with jSSc should be diagnosed
by paediatric multidisciplinary consensus. While the below
recommendations apply to all ages, implantable devices in
children have associated complications and are rarely used.
Some of the medical therapies for heart failure are not used in
children (e.g. SGLT2) or are in trial [ARNI (angiotensin
receptor-neprilysin inhibitor)].

Guideline recommendation for screening and diagnosis of
SSc-pHI:

i) A multi-speciality team should inform the management
and treatment of possible SSc-pHI and other cardiovas-
cular pathology should be excluded (1C, 100%).

ii) Screening for pHI (in asymptomatic individuals) should
be undertaken in all people with SSc on an annual basis.
This would typically comprise ECG, ECHO and serum
troponin (ideally, I or T) and NTpro BNP (or BNP in re-
nal disease) (2C, 96%).

iii) Where pHI is suspected, diagnostic work up should in-
clude CMR. Endomyocardial biopsy should only be con-
sidered in selected cases, after exclusion of coronary
artery disease. Holter monitor should be performed to
detect arrhythmic burden (2C, 96%).

iv) Screening with CMR (or other sensitive cardiovascular
imaging) may be considered in high-risk individuals
(male gender, diffuse cutaneous skin subset, anti-
topoisomerase I, early disease, presence of interstitial
lung disease, peripheral myositis, and other inflamma-
tory manifestations) (2C, 95%).

v) In jSSC with suspected pHI, a formal assessment by a
paediatric cardiologist is recommended (1C, 100%).

Guideline recommendations on the use of immunosuppres-
sive treatment of SSc-pHI:
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i) Immunosuppression with MMF should be considered in
SSc-pHI when investigation suggests myocardial inflam-
mation. Glucocorticoids may also be added to MMF (al-
though risk of SRC in adults should warrant caution)
(2C, 95%).

ii) Other bDMARDs (rituximab, tocilizumab,) may be
added to MMF therapy if appropriate and/or cyclophos-
phamide (2C, 89%).

iii) Immunosuppression with MMF may be considered for
SSc-pHI with evidence of myocardial fibrosis although
robust studies are lacking. Evidence of myocardial fibro-
sis may support additional treatment as indicated in (ii)
(2C, 92%).

Guideline recommendations for heart failure with reduced
ejection fraction (HFrEF) in SSc:

i) First exclude other aetiologies for HFrEF including coro-
nary artery disease and perform CMR to confirm diagno-
sis attributable to SSc (1C, 95%).

ii) Having excluded other aetiologies, consider immunosup-
pression as detailed above with observed reduction in EF
(2C, 91%).

iii) Medical therapy should be undertaken collaboratively
with a heart failure team and the following treatments
considered: (a) Loop diuretics (for fluid retention); (b)
the “four pillars of heart failure’, namely: (i) beta block-
ers; (ii) angiotensin converting enzyme inhibitors (ACEi)/
angiotensin II receptor blockers (ARB)/angiotensin II
receptor-neprilysin inhibitor (ARNI); (iii) mineralocorti-
coid receptor antagonists (MRA); (iv) sodium glucose
co-transporter-2 inhibitors (SGLT2i, such as dapagliflo-
zin, empagliflozin). Consider increased risk of urinary
tract infection with SGLT2 inhibitors and worsening of
digital vasculopathy with beta blockers (1C, 98%).

iv) Implantable cardioverter defibrillators and cardiac
resynchronisation therapy for arrhythmias and heart fail-
ure should be considered as per NICE Technology
Appraisal Guidance [TA314] and ESC guidelines; those
not fulfilling criteria may warrant discussion with the
multi-disciplinary team (2C, 95%).

v) Calcium channel blockers may reduce the frequency of
systolic heart failure in SSc with evidence of vasodilator
therapy and low-dose aspirin reducing manifestations of
pHI in individuals with LVEF<55% (2C, 85%).

Guideline recommendations for heart failure with pre-
served ejection fraction (HFpEF) in SSc:

i) First exclude other aetiologies for HFpEF and apply
CMR to confirm diagnosis secondary to SSc (1C, 99%).

ii) Medical therapy should be undertaken with a heart fail-
ure team and using standard treatments including diu-
retics for management of fluid overload (e.g. furosemide
and spironolactone). SGLT2 inhibitors (dapagliflozin,
empagliflozin) may improve outcome and are recom-
mended. Increased risk of urinary tract infection with
SGLT?2 inhibitors should be considered in the context of
immunosuppression, with appropriate counselling
(1C, 95%).
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Autologous haematopoietic stem cell
transplantation (AHSCT) as a treatment for SSc
Which people with SSc should be considered for autologous
stem cell transplantation?

AHSCT as a treatment for adult SSc has been shown to be su-
perior to treatment with intravenous cyclophosphamide in
high-quality randomized controlled trials that have been
assessed in a meta-analysis and Cochrane review [58]. There
is support for long-term benefit in adults from many registry
studies and observational cohorts [59]. The efficacy is well
shown but studies have also defined potential treatment-
related toxicity and mortality and this together with the
invasive and intense nature of the procedure and resource
requirements limit applicability. A key outstanding question
for the future will be the extent to which there is an advan-
tage over increasingly effective standard of care immunosup-
pression including early use of drugs such as MMF and how
to best make treatment decisions about suitability, need and
timing of AHSCT. The ongoing UPSIDE clinical trial
(NCT04464434) [60] will help to better define potential ben-
efit of AHSCT as an early treatment as it introduces AHSCT
as a first-line treatment for dcSSc and directly compares with
intravenous cyclophosphamide and MMF together with res-
cue AHSCT. In this way the feasibility and efficacy of
AHSCT as an initial treatment in appropriate cases will be
defined, together with applicability as a rescue therapy in re-
fractory cases. There is also ongoing exploration of the spe-
cific regimens used for mobilisation and conditioning; it is
possible that reduced toxicity conditioning may further im-
prove safety and tolerability. Therefore, basing practice on
comparative trials with IV cyclophosphamide may not be ap-
propriate to current standard of care. For example, a recent
case series comparing AHSCT with RTX-MMF in combina-
tion provides an alternative comparator. At the time of writ-
ing the previous guideline there was much less evidence and
experience available for review. There is now support for su-
periority of AHSCT compared with some other treatment
regimens and it is a widely used therapy. It is, however, im-
portant to consider risk vs benefit at an individual level to
make an informed decision following appropriate assessment,
investigation and discussion. Furthermore, AHSCT should
only be offered in centres with experienced multidisciplinary
teams and an intensive care unit. AHSCT may be considered
for refractory SSc-ILD although caution needs to be taken as
adults with DLco below 40% are believed to have increased
risk of treatment-related complications. For a summary of
when to consider AHSCT in adults and recommended screen-
ing prior to AHSCT, see Boxes 1 and 2.

Trials to firmly place AHSCT in the treatment pathway are
ongoing (e.g. UPSIDE) and the procedural aspects of this
treatment are also being carefully reviewed and considered.
There is currently robust evidence to support many of the
statements made below and collective expert opinion related
to AHSCT in SSc. Management of post-AHSCT relapse
should be considered and is currently explored in ongo-
ing studies.

Expert opinion is that AHSCT can be considered in se-
lected cases of severe or progressive jSSc as there is some
case-based positive experience. The possibility of remodelling
and recovery of damage may be higher in jSSc. A current
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Box 1. Considerations in selecting the most appropriate
cases to be considered for AHSCT and situations where the
risk of the procedure is likely to exceed benefit and so
AHSCT is not recommended.

When to consider AHSCT in adults

People with:

* early diffuse cutaneous SSc;

* rapidly progressive skin involvement and/or kidney, cardiac or
lung involvement;

® younger than 65 years.

Because of increased treatment-related risks, AHSCT is not

recommended in people with:

¢ severe ILD with DLco % of predicted below 40%;

* decreased cardiac function with left ventricular ejection
fraction below 45%;

pulmonary hypertension;

active/uncontrolled scleroderma renal crisis;

poor kidney function, creatinine clearance <40 mi/min;

poor liver function (sustained 3-fold increase in serum
transaminase or bilirubin);
active/uncontrolled infection;

untreated severe arrhythmia;
* bone marrow insufficiency;
concurrent neoplasms.

Box 2. Investigations that should be performed during work-
up to assess treatment-associated risk of AHSCT. Compre-
hensive cardiopulmonary assessment is paramount.

Recommended screening prior to AHSCT

Cardiac function tests

* Electrocardiography and 24-hour Holter (in case of abnormal
ECG or palpitations).

NT ProBNP, high sensitivity troponin, to monitor cardiac
stress during the procedure.

¢ Cardiac echo.

* Right heart catheterisation with fluid challenge.

¢ Cardiac MR with contrast.

Pulmonary function test

* Lung function with FVC and diffusion capacity (DLco).
* HRCT chest.

General

* Liver and kidney function.

* Screen for infections.

* Endoscopy in case of anaemia or history of GAVE.

clinical trial, Autologous Stem Cell Transplantation with
CD34-Selected Peripheral Blood Stem Cells (PBSC) in
Treatment Resistant Systemic Sclerosis (SSc¢) (ClinicalTrials.
gov Identifier: NCT03630211) has included seven jSSc, four
of whom would not have met the inclusion criteria for previ-
ous adult-based RCTs, the main reason being an FVC and/or
DLco lower than typical adult SSc AHSCT criteria. The pos-
sibility of remodelling and recovery of damage may be higher
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in jSSc allowing them to tolerate AHSCT regimen and gain
clinically significant recovery of musculoskeletal function and
composite ADL function. AHSCT in young people with SSc
needs specialist consideration within a paediatric multidisci-
plinary expert centre and delivery in a centre with expertise
in both jSSc and AHSCT for autoimmune disease.

Guideline recommendation for AHSCT in SSc:

i) AHSCT may be considered in selected diffuse cutaneous
systemic sclerosis (dcSSc) where benefit is likely to be
greater than treatment-related risk. Severe internal organ
disease precludes AHSCT and should be carefully evalu-
ated before considering this treatment in adults
(1B, 96%).

ii) AHSCT should be delivered within an experienced spe-
cialized centre for both adults and children (1B, 98%).

iii) Use of AHSCT in adults with later-stage dcSSc and in
1cSSc requires further data and is not recommended
(2C, 90%).

iv) AHSCT may be considered in children and young people
with SSc¢ who have severe or refractory disease, regard-
less of disease subset (2C, 92%).

Digital vasculopathy

Digital vasculopathy leads to Raynaud’s and digital ischae-
mia with development of complications of severe vasculop-
athy including gangrene, ulceration and infection of
superficial and deep tissues [61]. Management of Raynaud’s
is central to the symptomatic treatment of SSc. Since 2015
there have been several studies exploring new treatments, but
these have not led to new approved therapies. The challenge
of outcome assessment in RP is recognized and new outcome
measures are currently being validated. Digital ulceration al-
most always reflects vasculopathy even when there are other
contributory factors such as calcinosis or trauma. Treatment
in adults is supported by clinical trial evidence including two
robust trials showing significant benefit for the non-selective
endothelin antagonist bosentan in reducing the number of
new DU in adults with SSc [62]. Digital ulcers and severe is-
chaemia require urgent prioritized management and estab-
lishment of ‘hot clinics’ analogous to those for giant cell
arteritis may be considered. Benefit from the selective phos-
phodiesterase inhibitor (PDESi) tadalafil is considered by
experts to be similar to sildenafil and may be considered as
an alternative in those who are having difficulty with sildena-
fil. Experts agree that PDESi and bosentan may be used in
combination in severe cases, especially those being considered
for intravenous prostanoids. Despite a lack of paediatric-
specific trials, in children and adolescents similar approaches
are used and are recommended by international paediatric
consensus [44, 46]. However, it is important to consider the
availability of paediatric dosing and safety data for specific
therapies, e.g. currently available for sildenafil but not
for tadalafil.

Raynaud’s phenomenon (RP) is the most common disease-
specific manifestation of SSc. Virtually all people with SSc
will experience cold sensitivity and exhibit other features of
digital vascular compromise [63].

Self-management in the form of cold avoidance and effec-
tive measures to promote re-warming forms the mainstay of
management. Most people with SSc can predict the occur-
rence of RP symptoms based on relevant environmental and/
or contextual factors. Many people with SSc become adept at
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managing their symptoms, although this can be at the ex-
pense of social participation or rely on the support of others
[64]. Smoking is associated with worse digital vascular out-
comes and support should be made available to achieve
smoking cessation, including nicotine replacement therapy.

Pharmacological intervention should be considered for RP
symptoms inadequately controlled through self-management.
Registry analyses have identified wide variation in prescrib-
ing practices for SSc and indicate clinicians are not fully
exploiting the range of therapeutic options available to them
[65, 66]. Many pharmacological interventions have been
assessed in RP and a recent network meta-analysis suggests
the efficacy of treatments for SSc-RP are modest at best [67].
Potential side effects common to all treatments designed to
promote vasodilation include headaches (which often regress
with repeated dosing) and hypotensive symptoms. Low rest-
ing blood pressure may influence the choice of treatment. It is
prudent to commence a low dose of any vasoactive treatment
for RP and increase gradually depending on tolerability and
efficacy. Calcium channel blockers (CCBs) are generally con-
sidered the first line [68]. Selective phosphodiesterase
(PDESi) inhibitors are increasingly being positioned as a
second-line treatment for SSc-RP [69], and their use has been
supported by the falling cost of generic non-proprietary
brands. Such treatments may exert benefits on other aspects
of SSc. Registry evidence has suggested treatments for RP
such as CCBs may reduce the likelihood of developing PAH
and left ventricular dysfunction in SSc [70].

Several complementary treatments including low-level light
therapy, antioxidants, gingko biloba, acupuncture, L-argi-
nine and essential fatty acids have been studied, but their im-
pact on RP severity has been modest at best [71]. Similarly,
there is a strong therapeutic rationale for anti-platelet, antico-
agulant therapy, and statins for SSc-related digital vasculop-
athy, and while the evidence base for such interventions is
not strong, they have been proposed as useful adjunct thera-
pies for refractory RP in SSc. Anti-platelet agents may also
prevent new DU occurrence [72]. Botulinum toxin has an at-
tractive therapeutic rationale, and may avert unwanted sys-
temic vasodilating adverse effects, but is expensive to
administer and the trial results have been conflicting [73].
Surgical intervention is seldom required for RP symptoms
alone but may have a role in the context of critical digital is-
chaemia or refractory ulceration in SSc.

Paediatric specific consensus and best practice guidelines
based on expert opinion and extrapolation from adult studies
also recommend CCBs as first line and PDESi [44, 46]. IV
prostanoids are used for rescue treatment and bosentan may
be considered, but local expert guidance should be sought
and dosing in children should be informed by use in PAH, in-
cluding availability of smaller tablet and liquid formulations
for appropriate dosing. Antiplatelet therapy and statins are
likely to have less of a role in jSSc but could be considered,
particularly in severe SSc-RP or critical ischaemia.

Digital ulcer disease in SSc
What is the best management for digital ulceration in SSc?

Guideline recommendation for digital ulcers in SSc:

i) Severe digital vasculopathy with new tissue necrosis or
critical ischaemia is an emergency requiring urgent clini-
cal assessment (preferably within 48 hours) (1C, 95%).
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ii) Sildenafil (or tadalafil) is recommended as first-line agent
in DU healing and secondary prevention and bosentan as
second-line treatment in line with NHS England policy
210302P [1911] (1C, 99%).

iii) Intravenous prostanoids may be considered to promote
DU healing (1C, 98%).

iv) Consider anti-platelet therapy in DU disease (particularly
if local necrosis) (2C, 94%).

v) Digital (palmar) sympathectomy (with or without botuli-
num toxin injection) may be considered in those intoler-
ant to systemic vasodilator meds and recurrent DU at a
single site (2C, 95%).

vi) Debridement of DU may promote healing (2C, 93%).

vii) There should be access to SSc/CTD specialist wound care
services to prevent and treat skin ulcers (1C, 98%).

What is the best management for Raynaud’s phenomenon?
Guideline recommendation for RP in SSc:

i) Although therapeutic benefits appear modest, calcium
channel blockers and other vasodilators should be con-
sidered in management of SSc-RP (1B, 100%).

ii) Phosphodiesterase 5 inhibitors (PDESi such as sildenafil,
tadalafil) and intravenous prostanoids are effective as
second-line agents for refractory SSc-RP (1B, 99%).

iii) Consider anti-platelet therapy (aspirin, clopidogrel) and
statins in refractory SSc-RP given strong therapeutic ra-
tionale despite limited evidence (2C, 93%).

iv) For rescue therapy in severe SSc-RP IV, prostanoids may
be considered (1C, 99%).

v) Digital (palmar) sympathectomy (with or without botuli-
num toxin injection) which may be considered in severe
and/or refractory cases of SSc-RP, particularly if systemic
vasodilator therapies are poorly tolerated, e.g. low basal
BP (2C, 93%).

Gastrointestinal tract disease

What is the best management for gastrointestinal
complications of SSc?

Gastrointestinal tract manifestations are the most frequent
organ-based complication of SSc. The GI symptoms are also
consistently reported as some of the most burdensome by
people with SSc, significantly impacting HRQoL in both
adult and children and can be extraordinarily difficult to
manage [74]. While some drugs are effective in milder cases
such as acid suppressive treatments for reflux oesophagitis,
dysmotility and anorectal disease leading to incontinence are
much more intractable [75]. People with SSc may neverthe-
less benefit substantially from treatment approaches used in
other medical contexts and incorporation of expert gastroen-
terology approaches and where necessary GI surgical exper-
tise can be transformative. It is critical to consider nutritional
aspects of SSc and recognise that many people have difficul-
ties with adequate oral nutrition and that dietary adjustments
may significantly benefit GI and other aspects of the dis-
ease [76].

Nutritional management is particularly important in the
growing/developing child with jSSc. Growth should be rou-
tinely monitored in clinic and proactively managed, including
the use of nutritional supplements where indicated, in consul-
tation with a paediatric dietician. Liaison with a paediatric
gastroenterologist is recommended to guide investigation and
management of GI symptoms in jSSc.
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The following recommendations represent components of
current best practice approaches for GI SSc. Despite the bene-
fit as first-line treatment of small intestinal bacterial over-
growth, experts agree that fluoroquinolone treatment should
be discontinued at the first signs of a serious adverse reaction,
including tendon pain or inflammation.

Guideline recommendation for gastrointestinal manifesta-
tions in SSc:

The following therapeutic approaches and drugs are con-
sidered by experts to be of value in treatment of GI tract com-
plications of SSc.

i) Optimise and ensure compliance to general/lifestyle
measures in SSc with oesophageal symptoms (e.g. gastro-
oesophageal reflux) (1C, 99%).

ii) Proton pump inhibitors and/or histamine H2 receptor
antagonists are recommended for treatment of symptom-
atic gastro-oesophageal reflux and dysphagia (1C, 99%).

iii) Promotility agents including prokinetic dopamine antag-
onists may be used for dysphagia and reflux (1C, 98%).

iv) In refractory gastro-oesophageal reflux disease, consider
examination of upper gastrointestinal tract structure and
motility, and confirmation of acid reflux (e.g. pH testing)
(2C, 96%).

v) Parenteral nutrition should be considered for those with
severe weight loss and/or malnutrition (including high-
risk), which is refractory to enteral supplementation
(1B, 97%).

vi) In jSSc, nutrition, growth and pubertal status should be
actively assessed, monitored and pro-actively managed if
faltering growth is noted, which includes liaison with ter-
tiary paediatric gastroenterology and paediatric dietetic
expertise (1C, 99%).

vii) Intermittent broad-spectrum oral antibiotics (e.g. cipro-
floxacin) are recommended for symptomatic small intes-
tinal bacterial overgrowth, and rotational regimes may
be helpful. Rifaximin may be an effective alternative in
refractory cases (2B, 95%).

viii) Anti-diarrhoeal agents (e.g. loperamide) or laxatives may
be used for symptomatic management of diarrhoea or
constipation, which often alternate as clinical problems,
and non-SSc causes should be excluded (1C, 96%).

ix) Surgical intervention for gastrointestinal complications
of SSc should generally only be considered when essential
and no alternative (1C, 97%).

x) Pelvic floor physiotherapy including anorectal biofeed-
back training may be considered in selected cases with in-
continence (2C, 91%).

Renal complications

What is the best management for scleroderma renal crisis?
While the most serious renal complication of SSc is sclero-
derma renal crisis, it is important to consider the broader im-
pact and management of renal disease in SSc. Renal crisis is
appropriately described as thrombotic microangiopathy with
AKI in the context of systemic sclerosis, generally associated
with significant new onset hypertension [20]. There are simi-
larities with other forms of TMA. However, it is important to
consider longer-term post-SRC management that included
management of residual CKD after acute treatment as well as
acute management of SRC. The cornerstone of acute manage-
ment remains prompt initiation of angiotensin-converting en-
zyme inhibitors (ACEi). Timely diagnosis of SRC is critical
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and this is facilitated by appreciation of the risk phenotypes
including ARA positivity, early diffuse, active disease with
TFR and elevated ESR, prior high dose steroids, proteinuria
and hypertension. In adults, there should be caution in using
prednisolone at doses above 10 mg prednisolone equivalent
and calcineurin antagonists [77, 78]. Education in high-risk
cases in adults should be undertaken including self-
monitoring of BP in early-stage disease.

In addition to SRC, CKD appears to be a significant prog-
nostic factor for long-term outcome in SSc and may reflect
broader renal and vascular pathology than SRC.
Management of renal disease in SSc should include consider-
ation of renal comorbidity, drug toxicity and overlap rheu-
matic disease such as SLE or vasculitis that may occur in SSc.
It should be noted that SRC is very rare in jSSc and alterna-
tive diagnoses should be considered. Because of the rarity of
SRC in jSSc, we do not know if ARA are associated with an
increased risk of SRC in children. Paediatric consensus and
best practice do not suggest minimising glucocorticoid treat-
ment in jSSc due to the extreme rarity of SRC in this group
and the frequent overlap features in children with jSSc, which
often requires glucocorticoid treatment [44, 46].

Guideline recommendations for treatment of SRC:

i) ACEi should be initiated or continued in all cases of di-
agnosed SRC and up titrated to maximum therapeutic
dose (GRADE 1A, 100%).

ii) Other antihypertensive drugs are often required to con-
trol hypertension and can be added based on clinical
need (1B, 99%).

iii) In adults, glucocorticoid treatment should be minimized
in SSc due to association with increased SRC (1A, 96%).

iv) When required, renal replacement therapy should ini-
tially use the least haemodynamically demanding ap-
proach (e.g. haemofiltration or peritoneal dialysis)
(1C, 99%).

v) Renal biopsy should be considered when diagnosis is un-
certain (especially if substantial proteinuria, ANCA+,
overlap serology SLE, etc) (1C, 99%).

vi) Referral for renal transplantation may be considered af-
ter 12 months in cases without features suggesting signif-
icant renal recovery (1B, 99%).

Skin complications
What is the best management for non-fibrotic skin manifesta-
tions in SSc?
As well as skin thickening and fibrosis, there are many other
dermatological aspects of systemic sclerosis, and these require
expert management. It is essential to involve dermatologists
and other health professionals in management. While the evi-
dence base is relatively poor, there is self-evident benefit from
the approaches outlined in the recommendations below.
Telangiectasia are visible permanently dilated postcapillary
venules that blanch under pressure and are present in ~80%
of SSc people with SScs, second only to RP in terms of the
most common disease-specific manifestation of SSc. The pres-
ence and burden of telangiectasias are associated with the
presence of RHC-confirmed PAH, as well as increased esti-
mated right ventricular systolic pressure on Doppler echocar-
diography [53]. There is also an independent relationship
between telangiectasias and DU disease, even after correcting
for relevant confounders such as disease duration and serol-
ogy. Those with telangiectasias report significantly higher
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‘dissatisfaction with appearance’ scores, which can lead to
distress and anxiety.

For many people with SSc, the use of concealment
approaches, such as make-up camouflage, provides an ac-
ceptable long-term approach to management of SSc-Tel.
Attempts at eradication using ablative techniques such as
injected sclerosing agents or thermocoagulation methods
such as pulsed dye laser therapy would be more desirable for
others. Both pulsed dye laser (PDL) and intense pulsed light
(IPL) are effective treatments for telangiectasias with PDL
having better outcomes in terms of appearance and IPL asso-
ciated with fewer side effects [79].

Other non-fibrotic skin manifestations include itch, which
can be associated with early stage dcSSc but is also a major
cause of morbidity in some cases of established SSc across all
disease subgroups. Treatment is symptomatic.

Fat loss and atrophic changes in the subcutaneous tissues
are a feature of later stage SSc of both subsets and cause sec-
ondary cosmetic and functional effects on skin. Autologous
fat transfer is beneficial and may give sustained benefit [80].

Guideline recommendation for non-fibrotic skin manifesta-
tions in SSc:

i) Practical approaches, maintaining adequately moistur-
ized skin, are essential. It is strongly recommended to
avoid frequent bathing with harsh deodorant soaps, and
emollients should be used as soap substitutes where pos-
sible (2C, 97%).

ii) Itch is associated with disease activity and so other
disease-targeted treatment may result in improvement.
Anti-pruritic moisturizers and antihistamines are often
used for itch, and the sedative effects of the latter agents
may be beneficial at night-time. In adults, expert opinion
suggests low-dose opioid antagonists such as naloxone
and naltrexone, and other options including gabapentin
and pregabalin and low-dose antidepressants such as
mirtazapine may be considered (2C, 89%).

iii) Current management options for telangiectasia include
(green) skin camouflage and injected sclerosing agents or
thermocoagulation methods such as pulsed dye laser or
intense pulsed light therapy (2C, 95%).

iv) Consider autologous fat transfer for facial fat loss
(2C, 89%).

Musculoskeletal disease, fatigue and quality of life

SSc has a major impact on daily activity. Key to this is
disease-related fatigue as well as musculoskeletal complica-
tions including arthropathy, contractures, muscle weakness
and debilitating mechanical musculoskeletal pain [81]. These
non-lethal burdensome aspects of the disease have substantial
negative impact on quality of life. In this guideline we have
considered management of musculoskeletal disease. It is
noted that in overlap jSSc-arthritis may be more frequent
than in adult-onset SSc [8].

Musculoskeletal manifestations

What is the management for musculoskeletal manifestations
of SSc?

Musculoskeletal involvement includes tendinopathy, joint
contractures and, in some cases, overlap arthritis. Chronic
widespread pain and associated features are not uncommon.
Management advice is to consider and treat both inflamma-
tory tendon and joint disease and non-inflammatory causes.
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Guideline Recommendation for musculoskeletal manifesta-
tions in SSc:

i) Musculoskeletal manifestations of SSc¢ may benefit from
immunomodulatory treatments given for other complica-
tions, such as skin disease (1C, 95%).

ii) When arthritis or myositis (or non-inflammatory muscu-
loskeletal pain) is more severe, generally in the context of
an overlap SSc syndrome, management is in line with
similar clinical conditions occurring outside the context
of SSc (1C, 93%).

Calcinosis in SSc
What is the management for calcinosis in SSc?
There is a very limited evidence base to guide clinicians on
the management of calcinosis in SSc, but practical approaches
are considered important to mitigate impact. This is a key
area for the research agenda (see below).

Guideline Recommendation for calcinosis in SSc:

i) Superadded infection of calcinosis should be recognized
early and treated with appropriate antibiotic therapy
(1C, 99%).

ii) Surgical intervention should be considered in severe, re-
fractory calcinosis, which is severely impacting upon
functional ability and quality of life (1C, 95%).

Fatigue, and quality of life

What are the best interventions for general impact of SSc on
health status and quality of life, including fatigue?

Fatigue is a major unmet need that is generally managed as
for other disorders [82]. While evidence of benefit for exer-
cise specific to SSc is not available, this is generally encour-
aged. Treatments that target inflammation may also improve
symptoms although this has not been clearly shown in trials.
Quality of life measures are routinely assessed in interven-
tional studies, and some have shown improvement but in
such a multicompartment disease that includes damage that
is very hard to reverse it is challenging to significantly im-
prove standard measures. It was recognised that self-help in-
formation and resources are important for people with SSc.
These are often available from support organisations and can
include valuable guidance. In addition, the psychological im-
pact of SSc is considered important and initiatives to support
self-management as well as structured psychological assess-
ment and intervention has relevance when considering dis-
ease impact on everyday life and function as outlined below.

Quality of life and non-pharmacological treatment

Health-related quality of life (HRQoL) refers to functioning
and well-being in physical, emotional and social domains.
SSc has a major negative impact on HRQoL and is associated
with fatigue and anxiety and depression [81].

Impaired HRQoL spans disease groups but those with dif-
fuse disease are most severely affected. In SSc the key clinical
burdens contributing to worsening of HRQoL over time in-
clude digital ulcers, Raynaud’s phenomenon and gastrointes-
tinal involvement. Children with jSSc have more disability
than children with other rheumatic diseases with GI involve-
ment having the greatest impact on quality of life [8]. The im-
pact on education, peer and family relationships, mental
health and social activities should be explored in jSSc with a
multidisciplinary approach to support individual needs. It is



2970

important to encourage physical activity and consider occu-
pational and physical therapy to maintain range of motion in
a growing child.

There are several valid measures of HRQoL and function
that can be wused, including HAQ-DI/CHAQ-DI, UK
Functional Score, SF-36, ScleroID, PCS and PROMIS physi-
cal functioning domain [81]. Not all tools are validated
in jSSc.

The evidence of the effectiveness of non-pharmacological
interventions (e.g. the effects of exercise on pain and fatigue
as well as potential benefit for cardiorespiratory fitness, vas-
cular function and quality of life) is limited but promising.

Palliative care

Involvement of palliative care teams should be considered for
symptom control in severe cases and in end-of-life scenarios.
This is an area for future development and engagement. In
progressive systemic disease, discussion of prognosis is im-
portant. In those reaching the end of their life, collaborative
support should be provided between the healthcare professio-
nals involved in the person’s care, community services and
the palliative care team.

Guideline recommendation for fatigue and quality of life
in SSc:

i) Consider the impact of diagnosis and disease on HRQoL
in all people with SSc (2C, 99%).

ii) Physical and occupational therapy are recommended for
the management of musculoskeletal impairment in SSc to
improve function and may have a role in improving qual-
ity of life, pain and fatigue (2C, 99%).

Neurological complications

What is the best management for neurological complications
of SSc?

A range of neurological complications of systemic sclerosis
have been reported. Some of these relate to secondary effects
of scleroderma renal crisis including hypertensive encepha-
lopathy and posterior reversible encephalopathy syndrome
(PRES). Peripheral nerve complications can be the presenting
feature including carpal tunnel syndrome most often in early
diffuse cutaneous systemic sclerosis. Cranial nerve involve-
ment is well recognised and includes trigeminal neuropathy
as well as trigeminal neuralgia. Involvement of other cranial
nerves, particularly the glossopharyngeal nerve, also
occurs [83].

Peripheral neuropathy has also been observed in case series
including most often neuronal patterns of neuropathy by
electrophysiological, quantitative sensory testing and patho-
logical investigation.

There have been additional reports of autonomic and pe-
ripheral sensory neuropathy. Autonomic neuropathy in SSc
involves the enteric, sympathetic and parasympathetic ner-
vous systems affecting the function of the gastrointestinal,
cardiovascular, urinary, skin and ocular systems. Depending
on the system affected, dysautonomia in SSc¢ may underlie
several symptoms. Although some reported associations in-
clude restless leg syndrome, erythromelalgia and regional
pain syndromes, albeit of infrequent occurrence [84].

Large fibre neuropathy is increasingly recognised in SSc
[85]. In addition, peripheral sensory neuropathy (PSN) has
been reported mostly affecting cranial, truncal, upper and
lower extremities’ nerves. The latter was recently reported to
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be of high prevalence in a larger cohort, where PSN assessed
by quantitative sensory testing (QST) was present in the feet
in 85.3% of 109, with 80% reporting at least one neuro-
pathic symptom. When PSN was present it was reported as a
disabling manifestation, with paraesthesia, numbness or stab-
bing pain. PSN in the feet involved both large and small neu-
ral fibres, often co-existing. Clinically, the presence of
neuropathic symptoms might serve as an indicator of PSN, al-
though it can have a subclinical presentation. Therefore, it is
important to screen for PSN with tests that capture both
small and large fibre neuropathy. Polyneuropathy can also be
demyelinating in the context of the scleroderma-like
POEMS syndrome.

At present, robust clinical trial data are lacking for treat-
ment of neurological complications and these should be man-
aged in line with current practice for the specific neurological
conditions. Additional research studies have suggested poten-
tial impact on central nervous system perfusion perhaps re-
lated to microvascular disease, but this is something that
requires additional research. Neurological complications
have not been reported in the larger jSSc cohorts and are less
likely to affect children with jSSc [8, 46].

In conclusion, while neurological complications occur in
systemic sclerosis, disease-specific recommendations for in-
vestigation and treatment are not appropriate at present.

Guideline recommendation for neurological complications

in SSc:

i) Neurological complications of SSc require multi-
speciality management with careful exclusion of other
relevant causes (1C, 97%).

ii) Peripheral nerve abnormalities occur in SSc including
carpal tunnel syndrome, peripheral neuropathy and cra-
nial nerve dysfunction that can be neuralgia or neuropa-
thy most often affecting the trigeminal nerve (1C, 97%).

iii) Peripheral sensory neuropathy of the feet is common and
disabling in adults with SSc and investigation should be
prompted by clinical suspicion (2C, 93%).

Pregnancy and reproductive health
What is the management for pregnancy and reproductive
health in SSc?
Systemic sclerosis has a major impact on reproductive health.
There is substantial unmet need related to sexual dysfunction
in male and females [86]. Pregnancy raises important issues
relevant to the mother and foetus and newborn [87]. There is
the need for more research in this area and recommendations
can be made based upon available literature and ex-
pert consensus.

Guideline recommendation for pregnancy and reproduc-
tive health in SSc:

i) Sexual dysfunction should be sensitively discussed with
engagement of specialist gynaecology, urology, and sex-
ual health clinical services (1C, 98%).

ii) When considering planned pregnancy in SSc it is impor-
tant to identify any significant renal, cardiac or lung
complications as well as discontinue medication that
may be harmful and replace with safer alternatives (e.g.
azathioprine) if necessary (1C, 99%).

iii) SSc should be judged stable and pregnancy management
should occur within the context of robust medical sup-
port and integrated multi-disciplinary care (2C, 100%).



Systemic sclerosis management guideline

Organisation or services for systemic sclerosis
within NHS

Service organization and delivery within NHS
England and UK devolved nations including
paediatric and transitional services

The working group recognizes that there are challenges in de-
livering high-quality equitable care for SSc across England
and the devolved nations. This reflects the infrequency of SSc
in primary and secondary care and its clinical diversity as
well as the need for comprehensive multi-specialist and inter-
disciplinary clinical care, including access to specialist diag-
nostic investigation such as nailfold capillaroscopy that
currently may have limited availability outside specialist
centres. In addition, while treatment options are increasing it
is recognized that clinical impact can be limited and so even
with optimal management there is significant unmet medical
need for people with SSc.

It is likely that SSc will provide a template that may be rele-
vant to other uncommon multisystem autoimmune rheumatic
diseases managed across the NHS. It is important to ensure
that adult services link to paediatric, adolescent and transi-
tional services for SSc. All children with jSSc should be man-
aged by tertiary paediatric services with multidisciplinary and
multi-specialist expertise. Given the rarity of jSSc and jSSc or-
gan complications, close links with adult SSc centres have
benefits for sharing expertise and allowing smooth transition
of young people to adult services. Transition should be devel-
opmentally appropriate and follow a person-centred ap-
proach. Point of transfer to adult services should ideally
occur when disease is relatively stable and the young person
is ready rather than at a specific age. Transition from paediat-
ric to adult services should be carefully planned and in line
with NICE guideline NG43 [https://www.nice.org.uk/guid
ance/ng43]. The NCEPOD report of transition from child to
adult healthcare is a useful resource [https://www.ncepod.
org.uk/2023transition.html]. Transition tools are available to
help services such as the Ready, Steady, Go tool [https://
www.readysteadygo.net/].

Approaches to audit of the guideline

This guideline offers opportunity for audit to assess manage-
ment practice and to monitor quality of services. The individ-
ual measures that comprise the audit tool are congruent with
the metric definition set out in the Specialized Services
Quality Dashboard for connective tissue disease and these
measures may be considered as quality standards for sclero-
derma as part of the extended scope for the National Early
Inflammatory Arthritis Audit.

The following are some topics that may be audited
Service delivery

i) Time to assessment in a specialist SSc clinic after referral:
6 weeks from GP referral to specialist and 18 weeks for
specialist scleroderma review. In children this should be
in a paediatric tertiary rheumatology service.
Standard 100%.

ii) Nominated lead clinician for each person with SSc.
Standard 100%.

iii) Access to multidisciplinary team (in children this should
be with paediatric expertise). Standard 100%.
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iv) Availability of full range of SSc-specific ANA testing and
screening investigations (echo, lung function and HRCT
Chest). Standard 100%.

v) Screening for malignancy in high-risk individuals includ-
ing ARA specificity. Standard 100%.

vi) Access to cardiac MRI for diagnosis of cardiac involve-
ment. Standard 100%.

vii) Links with specialized commissioning centre for access
to treatment for lung fibrosis (e.g. nintedanib).
Standard 100%.

viii) Access to i.v. prostanoids for critical digital ischaemia or
severe DU disease. Standard 100%.

ix) Defined referral pathway for
Standard 80%.

x) Links with local NHS England networks for specialised
rheumatology and advanced drug access. Standard 100%.

xi) Patient access to specialist SSc/CTD wound care services.
Standard 80%.

xii) Mapping all AHP SSc specialist services in the UK (i.e.,
wound care specialist, physio, OT, dietician, psycholo-
gist and podiatrist) with clear and functional referral
pathways. Standard 80%.

xiii) Defined transition services from paediatric to adult care.
Standard 80%.

AHSCT therapy.

Patient-specific audit

i) Documented management plan for each person with SSc.
Standard 60-90%.

i) Access for annual review in specialist clinic with moni-
toring with lung function and Echo. Standard 50-70%.

iii) Documentation of explanation of risks of immunosup-
pressive and other SSc therapies for childbearing in ap-
propriate cases. Standard 100%.

iv) Proportion of people with SSc having phosphodiesterase
type 5 inhibitor (e.g. sildenafil) for DU disease. Standard
10-25%.

v) Proportion of people with SSc receiving bosentan for
treatment of DU. Standard 5-10%.

vi) Proportion of people with SSc with progressive ILD re-
ferred for anti-fibrotic therapy (nintedanib) for progres-
sive fibrotic ILD. Standard 10-30%.

vii) Proportion referred for expert evaluation of suspected
pulmonary hypertension. Standard 10-40%.

viii) Proportion of people with SSc¢ taking immunosuppres-
sive treatment (skin, ILD, musculoskeletal involvement).
Standard 10-40%.

ix) Proportion of people with SSc receiving biologics (rituxi-
mab, tocilizumab). Standard 10-40%.

x) Proportion of cases enrolled into observational clinical
studies or interventional clinical trials. Standard 5-40%.

xi) Documented transition plan for children with SSc 14
years and above. Standard 60%.

Applicability and utility

This updated guideline provides an overview of current best
practice and evidence-based management of systemic sclero-
sis with a particular focus on delivering care within the NHS
in England and the devolved nations. It is important to also
consider expert recommendations and guidelines from other
relevant organizations that relate to systemic sclerosis and its
organ-based complications such as interstitial lung disease
and pulmonary hypertension. It is recognized that there may
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be local challenges accessing unlicensed therapies that fall
outside current NHS England prescribing policies but
strongly consider these recommendations to align with cur-
rent best practice and hope that they will provide a roadmap
to harmonize and improve management of people with SSc.
Whilst some aspects of SSc are treatable and the evidence
based for drugs is increasingly robust, there is tremendous
unmet need. As treatment of life-threatening aspects of the
disease improves, there is the potential for greater long-term
morbidity and burden.

Research recommendations

In preparing the guideline a large and important research
agenda has been identified:

i) There is a notable lack of research into all aspects of ju-
venile SSc including only one RCT (nintedanib). This is a
marked unmet need leading to poor understanding of the
outcomes and prognosis of juvenile onset SSc and ineq-
uity of access to care and treatments. Inclusion of paedi-
atric participants in SSc studies should be considered.

ii) There is profound lack of understanding and very inade-
quate treatment for aspects of SSc such as calcinosis, fa-
tigue and GI disease that have very high priority for
people with SSc.

iii) Better definition of priorities and approach for early di-
agnosis, classification, and stratification of risk in SSc, in-
cluding molecular classification.

iv) There is need to establish the best evidence-based man-
agement and treatment for critical digital ischaemia.

v) Detection, diagnosis and treatment of primary heart in-
volvement in SSc¢ requires much greater understanding to
improve outcome.

vi) Treatments to reverse or reduce established fibrosis in af-
fected organs are lacking.

Supplementary material

Supplementary material is available at Rheumatology online.
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Appendix: Glossary of Terms

ACR: American College of Rheumatology

AGREEII: Appraisal of Guidelines for Research and
Evaluation II

AHSCT: Autologous haematopoietic stem cell transplantation

ANA: antinuclear autoantibody

APS: anti-phospholipid screen

ARA: anti-RNA polymerase III autoantibody

ARNI: angiotensin receptor-neprilysin inhibitor

ATA: anti-topoisomerase-1 autoantibody

ATS: American Thoracic Society

bDMARD: biological disease-modifying anti-rheumatic drug

BSR: British Society for Rheumatology

CCB: calcium channel blocker

CD34: cluster differentiation antigen 34 (stem cell marker)

CKD: chronic kidney disease

CMR: cardiac magnetic resonance imaging

CTEPH: chronic thromboembolic pulmonary hypertension

DESIRES: trial of safety and efficacy of rituximab in sys-
temic sclerosis

DETECT: evidence-based detection of pulmonary arterial hy-
pertension in SSc¢

DLco: diffusing capacity for carbon monoxide (trans-
fer factor)

ERS: European Respiratory Society

ESC: European Society of Cardiology

EULAR: European Alliance of Associations for
Rheumatology

FBC: full blood count

FVC: forced vital capacity

GAVE: gastric antral vascular ectasia

GI: gastrointestinal

GWG: Guideline Working Group

HRCT: high-resolution computerised tomography

HRQoL: health-related quality of life

IL6: interleukin 6

ILD: interstitial lung disease

jSSc: juvenile onset systemic sclerosis

MMEF: mycophenolate mofetil

MRA: mineralocorticoid receptor antagonists

NCEPOD: National Confidential Enquiry into Patient
Outcome and Death

NICE: National Institute for Health and Care Excellence

NTproBNP: N-terminal pro-brain natriuretic peptide

OGD: upper Gl endoscopy

PAH: pulmonary arterial hypertension

PDES5i: phosphodiesterase type 5 inhibitor

PFT: pulmonary function test

PH: pulmonary hypertension

pHI: primary heart involvement

PJP: Pneumocystis jirovecii pneumonia

RCT: randomised controlled trial

RECITAL: trial of rituximab versus cyclophosphamide for
the treatment of connective tissue disease-associated inter-
stitial lung disease

RP: Raynaud’s phenomenon

SGLT2i: sodium-glucose co-transporter-2 inhibitors

SRC: scleroderma renal crisis

SSc: systemic sclerosis

VEDOSS: very early diagnosis of systemic sclerosis

WSPH: World Symposium for Pulmonary Hypertension
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