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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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This guideline was developed in line with the British Society 
for Rheumatology (BSR)’s Guidelines Protocol [1].

Need for guideline
Updating the BSR SSc guideline was required to reflect im
portant changes in management of organ-based complica
tions together with changes in National Health Service 
(NHS) England prescribing policies (e.g. digital ulcers) that 
now mean that the 2015 guideline no longer reflects current 
best practice and does not reflect all the available high- 
quality evidence that can underpin management of SSc [2]. 
The updated guideline includes consideration of all ages of 
people affected by SSc, with specific consideration of the rele
vance to children and adolescents with SSc including transi
tion into adult services [3].

Objectives of the guideline
This guideline offers systematic and evidence-based recom
mendations to support UK clinicians in management of SSc 
across the whole life course, based upon systematic literature 
review [4] and expert consensus. Strength of recommendation 
(1 or 2), quality of supporting evidence/level of evidence (A, 
B, C) and strength of agreement (SoA) across the guideline 
working group (percentage) is provided for each statement.

Target audience
The target readership is clinicians involved in management of 
people with SSc. It will also be relevant to primary care 

clinicians, allied health professional involved in the manage
ment of SSc and all people with SSc.

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

Guideline structure
I. Early diagnosis, classification and stratification 
of risk
What is the best approach to early diagnosis and classification?
Recommendation for diagnosis and classification of SSc:

i) Clinical diagnosis of SSc should be guided by validated 
classification criteria (1A, 96%). 

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%). 

II. Global management of SSc
Overarching principles of management of all cases of SSc
A comprehensive approach to global management for the 
current updated guideline is presented in Fig. 1. This covers 
early diagnosis and stratification for follow-up. Early-stage 
dcSSc deserves particular attention because of the high risk 
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of early progression and development of organ-based 
complications.

What are the best treatments for early dcSSc?
Recommendation for treatment of early dcSSc:

i) Early dcSSc is defined by disease duration from first non- 
RP manifestation of <3 years, although cases may show 
improvement in skin from 18 months, and some have 
clinical features of skin worsening and progression over 
>5 years (2C, 94%). 

ii) All early dcSSc cases should be considered for immuno
suppression with MMF as treatment for skin fibrosis. 
Alternatively, MTX 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 
specialized 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 screening in SSc
When and how should people with SSc be screened for malig
nant disease?

It is now well established that some cases of SSc are 
associated with concurrent malignancy. However, risk is 
low overall and so a patient-specific approach to screening 
or investigation for cancer is suggested by the expert group.

Recommendation for cancer screening in adults with SSc:

i) Cases over 65 years or with a clinical phenotype of 
paraneoplastic SSc [overlap DM; anti-RNA polymerase 
III (ARA), palmar fibrosis; red flag symptoms of 
malignancy] should have baseline screening with breast 
examination, lymphoreticular assessment, fecal immuno
chemical testing (FIT) and endoscopy if indicated 
(2C, 95%). 

ii) In addition, chest, abdomen and pelvis (CAP) CT scan 
with contrast, and/or 18F-fluorodeoxyglucose (18F-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 CYC (2C, 94%). 

III. Treatment of organ-based complications of SSc
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 [5]. The following section summarizes 
guidance for managing common aspects of SSc. The topics 

Figure 1. Overarching principles for management of SSc 
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are informed by key questions defined during the scoping of 
this guideline underpinned by the results of associated sys
tematic literature reviews.

Cardio-pulmonary complications
Cardiorespiratory manifestations are critical in managing 
SSc, accounting for most SSc-related deaths as well as major 
morbidity [6]. There has been progress in management of all 
three aspects since the previous BSR guideline.

Interstitial lung disease (lung fibrosis)
What is the best management for interstitial lung disease 
in SSc?
Recommendation for screening and monitoring of interstitial 
lung disease in SSc (SSc-ILD):

i) All SSc cases should be screened for ILD with baseline 
chest high-resolution CT (HRCT) and pulmonary func
tion tests (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%). 

Recommendation for treatment of SSc-ILD:

i) Treatment is determined by risk factors associated with 
extensive or progressive ILD including recent SSc diagno
sis, diffuse skin disease, raised inflammatory markers, 
ATA positive, CT extent and lung function impairment 
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 CYC by i.v. infusion may be used as an alterna
tive (1B, 97%). 

iii) Consider tocilizumab as first-line treatment in early dcSSc 
with raised inflammatory markers and ATA positivity, in
dependent 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 severe 
fibrosis experiencing recurrent infections particularly if el
derly/frail. Consider nintedanib as sole treatment in exten
sive fibrosis (extensive traction bronchiectasis/bronchial 
dilatation and/or honeycombing) and with recurrent infec
tions 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%). 

viii) Vaccination against severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), influenza, Streptococcus 
pneumoniae and herpes zoster (using a non-live vaccine) 
is recommended and consider antibiotic prophylaxis for 
recurrent infections and Pneumocystis jirovecii pneumo
nia (PJP) prevention—especially on RTX and with com
bination immunosuppression (2B, 99%). 

ix) Referral for lung transplantation is appropriate in some 
cases although comorbidity, particularly oesophageal in
volvement, may limit eligibility (2C, 96%). 

Pulmonary hypertension
What is the best management for pulmonary hypertension 
in SSc?
Recommendation for screening and management of SSc pul
monary arterial hypertension (SSc-PAH):

i) Screening for PAH should be undertaken in all people 
with SSc on an annual basis. This would typically com
prise PFTs, echocardiography, N-terminal pro B-type na
triuretic peptide (NTproBNP) and use DETECT tool in 
appropriate people (1B, 98%). 

ii) In children, need for right heart catheterization for diagno
sis of PAH is made on a case-by-case basis. Diagnosis and 
treatment initiation should be through the designated pae
diatric Pulmonary Hypertension Centre (1C, 99%). 

iii) Several classes of drugs have shown a beneficial effect in ran
domized controlled trials for the treatment of Group I preca
pillary PAH with mean pulmonary artery pressure ≥25 
mmHg and this is generally used as the threshold for initia
tion 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 (PDE5i) (tadalafil, 
sildenafil), endothelin receptor antagonists (ambrisentan, 
macitentan, bosentan), prostaglandins (e.g. inhaled ilo
prost, i.v. epoprostenol, s.c. or inhaled treprostinil), 
prostacyclin receptor agonist (selexipag) and riociguat 
(sGC stimulator). Combining riociguat and any PDE5i is 
contraindicated 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 h a day if they are hypoxic at rest with an arterial par
tial pressure of O2 <8 kPa (SaO2 <92%) and/or ambula
tory oxygen if they experience exertional desaturation 
(SpO2 ≤88% on a six-minute walk test), vaccination 
against SARS-CoV-2, influenza and S. pneumoniae, con
traception and pregnancy counselling for women of 
child-bearing age, and psychosocial support (2B, 99%). 

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

SSc cardiac involvement
What is the best management for cardiac involvement in SSc?
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Cardiac involvement is recognized as an important cause of 
morbidity and mortality in people with SSc. Differentiation 
of primary cardiac involvement from SSc is important. 
Management of cardiac failure with reduced or preserved left 
ventricular ejection fraction is summarized in Supplementary 
Data S1, available at Rheumatology online.

Recommendation for screening and diagnosis of SSc pri
mary heart involvement (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, echocardiography 
and serum troponin (ideally, I or T) and NTproBNP (or 
BNP in renal disease) (2C, 96%). 

iii) Where pHI is suspected, diagnostic work up should in
clude cardiovascular magnetic resonance (CMR). 
Endomyocardial biopsy should only be considered in se
lected cases, after exclusion of coronary artery disease. 
Holter monitor should be performed to detect arrhyth
mic 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 inflammatory 
manifestations) (2C, 95%). 

v) In juvenile SSc (jSSc) with suspected pHI, a formal assess
ment by a paediatric cardiologist is recommended 
(1C, 100%). 

Recommendations on the use of immunosuppressive treat
ment of SSc-pHI:

i) Immunosuppression with MMF should be considered in 
SSc-pHI when investigation suggests myocardial inflam
mation. Glucocorticoid may also be added to MMF [al
though risk of scleroderma renal crisis (SRC) in adults 
should warrant caution] (2C, 95%). 

ii) Other biological DMARDs (rituximab, tocilizumab) 
may be added to MMF therapy if appropriate, and/or 
CYC (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%). 

AHSCT as a treatment for SSc
Which people with SSc should be considered for AHSCT?
The efficacy of AHSCT in dcSSc is well shown but studies 
have also defined potential treatment-related toxicity and 
mortality and this, together with the invasive and intense na
ture of the procedure and resource requirements, limits appli
cability [7].

Recommendation for AHSCT in SSc:

i) AHSCT may be considered in selected dcSSc where bene
fit is likely to be greater than treatment-related risk. 
Severe internal organ disease precludes AHSCT and 

should be carefully evaluated 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 
lcSSc 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 
ischaemia with development of complications of severe vas
culopathy including gangrene, ulceration, and infection of su
perficial and deep tissues [8]. In children, similar approaches 
used to adults but consider availability of jSSc dosing and 
pharmacokinetic data.

What is the best management for digital ulceration in SSc?
Recommendation for digital ulcers (DU) in SSc:

i) Severe digital vasculopathy with new tissue necrosis or 
critical ischaemia is an emergency requiring urgent clini
cal assessment (preferably within 48 h) (1C, 95%). 

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) I.v. prostanoids may be considered to promote DU heal
ing (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 RP?
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) PDE5i (e.g. sildenafil, tadalafil) and i.v. prostanoids are 
effective as second-line agent 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, i.v. 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 sys
temic vasodilator therapies poorly tolerated, e.g. low 
basal blood pressure (2C, 93%). 

Systemic sclerosis management guideline                                                                                                                                                                            5 

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae390/7750185 by D

O
 N

O
T U

SE Institute of Education m
erged w

ith 9000272 user on 17 Septem
ber 2024

https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae390#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae390#supplementary-data


Gastrointestinal tract disease
What is the best management for gastrointestinal complica
tions of SSc?
Gastrointestinal (GI) tract manifestations are the most fre
quent organ-based complication of SSc. The following rec
ommendations represent components of current best practice 
approaches for GI SSc.

Recommendation for GI manifestations 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) Optimize 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 GI 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 GI complications of SSc should 
generally only be considered when essential and no alter
native (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 SRC?
The most serious renal complication of SSc is SRC with 
thrombotic microangiopathy with acute kidney injury in the 
context of SSc, generally associated with significant new- 
onset hypertension [9].

Recommendation for treatment of SRC:

i) Angiotensin-converting enzyme inhibitor should be initi
ated or continued in all cases of diagnosed SRC and up 
titrated to maximum therapeutic dose (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, ANCAþ, 
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 SSc, and these require ex
pert management.

Recommendation for non-fibrotic skin manifestations 
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 dis
ease 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 sug
gests low-dose opioid antagonists, e.g. naloxone and nal
trexone, and other options including gabapentin and 
pregabalin, and low-dose antidepressants such as mirta
zapine, may be considered (2C, 89%). 

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

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

Musculoskeletal disease
What is the management for musculoskeletal manifestations 
of SSc?
Musculoskeletal involvement includes tendinopathy, joint 
contractures and, in some cases, overlap arthritis.

Recommendation for musculoskeletal manifestations 
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?
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There is a very limited evidence base to guide clinicians on 
the management of calcinosis in patients with SSc, but practi
cal approaches are considered important to mitigate impact. 
This is a key area for the research agenda (see full guideline).

Recommendation for management of 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?
Recommendation for fatigue and quality of life in SSc:

i) Consider the impact of diagnosis and disease on health- 
related quality of life 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 SSc have been 
reported. Cranial nerve involvement is well recognized and 
includes trigeminal neuropathy as well as trigeminal neuralgia.

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 
CTS, peripheral neuropathy and cranial nerve dysfunc
tion that can be neuralgia or neuropathy, most often af
fecting 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?
SSc has a major impact on reproductive health. There is sub
stantial unmet need related to sexual dysfunction in male and 
female patients [10].

Recommendation for pregnancy and reproductive 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 to discontinue medication that 
may be harmful and replace with safer alternatives (e.g. 
AZA) 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%). 

IV. Organization of services for SSc within the 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 deliver
ing high quality equitable care for SSc across England and the 
devolved nations. It is important to ensure that adult services 
link to paediatric, adolescent and transitional services for SSc. 
All children with jSSc should be managed by tertiary paediatric 
services with multi-disciplinary and multi-specialist expertise. 
Given the rarity of jSSc, close links with adult SSc centres has 
benefits for sharing expertise and allowing smooth transition of 
paediatric patients to adult services. Transition from paediatric 
to adult services should be carefully planned and in line with 
National Institute for Health and Care Excellence guideline.

Approaches to audit of the guideline
Potential audit approaches and standards are included in the 
Full Guideline.

Supplementary material
Supplementary material is available at Rheumatology online.

Data availability
No new data were generated in support of this work.
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Cosentyx licensed indications in rheumatology: Cosentyx is indicated for the treatment of active psoriatic arthritis in adult patients (alone or in combination with methotrexate) when the 
response to previous disease-modifying anti-rheumatic drug therapy has been inadequate; active ankylosing spondylitis in adults who have responded inadequately to conventional therapy; 
active non-radiographic axial spondyloarthritis with objective signs of inflammation as indicated by elevated C-reactive protein and/or magnetic resonance imaging evidence in adults who have 
responded inadequately to non-steroidal anti-inflammatory drugs; moderate to severe plaque psoriasis in children and adolescents from the age of 6 years, and adults who are candidates 
for systemic therapy; active enthesitis-related arthritis in patients 6 years and older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who cannot 
tolerate conventional therapy; active juvenile psoriatic arthritis in patients 6 years or older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who 
cannot tolerate, conventional therapy.5,6

ULTIMATE (N=166), a multicentre, randomised, double-blind, placebo-controlled, 52-week Phase III trial in patients with PsA. Patients were randomly assigned to receive either weekly 
subcutaneous Cosentyx (300 mg or 150 mg according to the severity of psoriasis) or placebo followed by 4-weekly dosing thereafter. The primary outcome of mean change in the ultrasound 
GLOESS from baseline to Week 12 was met (−9 vs −6; p=0.004).2,3 
MATURE (N=122), a 52-week, multicentre, double-blind, randomised, placebo-controlled, Phase III trial in patients with PsO. Eligible patients were randomised to Cosentyx 300 mg or placebo.  
The co-primary endpoints were PASI75 and IGA mod 2011 0/1 responses at Week 12. The study met the co-primary endpoints: PASI75 and IGA mod 2011 0/1 response at Week 12 were met for 
Cosentyx 300 mg vs placebo (95% vs 10% and 76% vs 8% respectively, p<0.0001).4 

MAXIMISE (N=498) a double blind, placebo-controlled, multicentre, Phase IIIb study in patients with PsA. Patients were randomised in a 1:1:1 ratio to receive Cosentyx 300 mg, 150 mg or 
placebo. The primary endpoint of the proportion of patients achieving and ASAS20 response with Cosentyx 300 mg at Week 12 vs placebo was met (63% vs 31% respectively, p<0.0001).1

ACR, American College of Rheumatology; AI, auto-injector; ASAS, Assessment of SpondyloArthritis International Society; BASDAI, Bath; ankylosing spondylitis disease activity index;  
EULAR, European Alliance of Associations for Rheumatology; GLOESS, Global EULAR and OMERACT synovitis score; IGA mod 2011 0/1, investigator global assessment modified 2011 0/1; 
OMERACT, outcome measures in rheumatology; PASI, psoriasis area and severity index; PsA, psoriatic arthritis; PsO, plaque psoriasis. 
References: 1. Baraliakos X, et al. RMD open 2019;5:e001005; 2. Conaghan PG, et al. Poster 253. Rheumatology 2022;61(Suppl1). DOI:10.1093/
rheumatology/keac133.252; 3. D’Agostino MA, et al. Rheumatology 2022;61:1867–1876; 4. Sigurgeirsson B, et al. Dermatol Ther 2022;35(3):e15285;  
5. Cosentyx® (secukinumab) GB Summary of Product Characteristics; 6. Cosentyx® (secukinumab) NI Summary of Product Characteristics;  
7. Lynde CW, et al. J Am Acad Dermatol 2014;71(1):141–150; 8. Fala L. Am Health Drug Benefits 2016;9(Special Feature):60–63; 9. Schön M  
& Erpenbeck L. Front Immunol 2018;9:1323; 10. Gorelick J, et al. Practical Dermatol 2016;12:35–50; 11. European Medicines Agency. European public 
assessment report. Medicine overview. Cosentyx (secukinumab). Available at: https://www.ema.europa.eu/en/documents/overview/cosentyx-epar-
medicine-overview_en.pdf [Accessed May 2024].
Prescribing information, adverse event reporting and full indication can be found on the next page. UK | May 2024 | 425034

The most frequently reported adverse reactions are upper respiratory tract 
infections (17.1%) (most frequently nasopharyngitis, rhinitis).5,6

A consistent safety profile with  
over 8 years of real-world experience5,6,11

This promotional material has been created and funded by Novartis Pharmaceuticals UK Ltd.  
for UK healthcare professionals only.

Are you using a treatment 
that addresses all 6 key 
manifestations of PsA?

68% of patients achieved ACR50 with Cosentyx® 
(secukinumab) at Year 1 (observed data)2

Results from ULTIMATE (N=166). The primary endpoint of 
GLOESS mean change from baseline vs placebo at Week 12  
was met (−9 vs −6, p=0.004)2,3

Joint relief in PsA:

69% of patients achieved ASAS40 at Week 52 
with Cosentyx 300 mg (secondary endpoint,  
observed data, N=139)1

Results from MAXIMISE. The primary endpoint of ASAS20 
with Cosentyx 300 mg (N=164) vs placebo (N=164) at  
Week 12 was met (63% vs 31% respectively, p<0.0001)1

Axial joint relief in PsA:

The key clinical manifestations of PsA are joints, 
axial, skin, enthesitis, dactylitis and nails.1

55% of patients achieved PASI100 at Week 52  
with Cosentyx 300 mg AI (secondary endpoint, 
observed data, N=41)4

Results from MATURE. The co-primary endpoints PASI 75 
and IGA mod 2011 0/1 at Week 12 were met for Cosentyx 
300 mg (N=41) vs placebo (N=40), (95% vs 10% and  
76% vs 8% respectively, p<0.0001)4

Skin clearance in PsO:

Cosentyx is the first and only, fully human biologic  
that directly blocks IL-17A regardless of its source5–10

Click here to visit 
our HCP portal  
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https://www.health.novartis.co.uk/medicines/rheumatology/cosentyx/efficacy-psa?utm_medium=print&utm_source=ard&utm_campaign=cosentyx_rheumatology_rheumatology_media_campagain_t2_03_24&utm_term=ebook


Cosentyx® (secukinumab) Northern Ireland Prescribing 
Information. 
Please refer to the Summary of Product Characteristics 
(SmPC) before prescribing.
Indications: Treatment of: moderate to severe plaque psoriasis in 
adults, children and adolescents from the age of 6 years who are 
candidates for systemic therapy; active psoriatic arthritis in adults 
(alone or in combination with methotrexate) who have responded 
inadequately to disease-modifying anti-rheumatic drug therapy; active 
ankylosing spondylitis in adults who have responded inadequately to 
conventional therapy; active non-radiographic axial spondyloarthritis 
(nr-axSpA) with objective signs of inflammation as indicated by elevated 
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI) 
evidence in adults who have responded inadequately to non-steroidal 
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile 
psoriatic arthritis in patients 6 years and older (alone or in combination 
with methotrexate) whose disease has responded inadequately to, or 
who cannot tolerate, conventional therapy; active moderate to severe 
hidradenitis suppurativa (acne inversa) in adults with an inadequate 
response to conventional systemic HS therapy. Presentations: 
Cosentyx 150 mg solution for injection in pre-filled pen; Cosentyx 
300 mg solution for injection in pre-filled pen. Dosage & 
Administration: Administered by subcutaneous injection at weeks 0, 
1, 2, 3 and 4, followed by monthly maintenance dosing. Consider 
discontinuation if no response after 16 weeks of treatment. Each 
150 mg dose is given as one injection of 150 mg. Each 300 mg dose 
is given as two injections of 150 mg or one injection of 300 mg. If 
possible avoid areas of the skin showing psoriasis. Plaque Psoriasis: 
Adult recommended dose is 300 mg monthly. Based on clinical 
response, a maintenance dose of 300 mg every 2 weeks may provide 
additional benefit for patients with a body weight of 90 kg or higher. 
Adolescents and children from the age of 6 years: if weight ≥ 50 kg, 
recommended dose is 150 mg (may be increased to 300 mg as some 
patients may derive additional benefit from the higher dose). If weight 
< 50 kg, recommended dose is 75 mg. However, 150mg solution for 
injection in pre-filled pen is not indicated for administration of this dose 
and no suitable alternative formulation is available. Psoriatic Arthritis: 
For patients with concomitant moderate to severe plaque psoriasis see 
adult plaque psoriasis recommendation. For patients who are 
anti-TNFα inadequate responders, the recommended dose is 300 mg, 
150 mg in other patients. Can be increased to 300 mg based on 
clinical response. Ankylosing Spondylitis: Recommended dose 150 mg. 
Can be increased to 300 mg based on clinical response. nr-axSpA: 
Recommended dose 150 mg. Enthesitis-related arthritis and juvenile 
psoriatic arthritis: From the age of 6 years, if weight ≥ 50 kg, 
recommended dose is 150 mg. If weight < 50 kg, recommended dose 

is 75 mg. However, 150mg solution for  injection in pre-filled pen is not 
indicated for administration of this dose and no suitable alternative 
formulation is available. Hidradenitis suppurativa: Recommended dose 
is 300 mg monthly. Based on clinical response, the maintenance dose 
can be increased to 300 mg every 2 weeks. Contraindications: 
Hypersensitivity to the active substance or excipients. Clinically 
important, active infection. Warnings & Precautions: Infections: 
Potential to increase risk of infections; serious infections have been 
observed. Caution in patients with chronic infection or history of 
recurrent infection. Advise patients to seek medical advice if signs/
symptoms of infection occur. Monitor patients with serious infection 
closely and do not administer Cosentyx until the infection resolves. 
Non-serious mucocutaneous candida infections were more frequently 
reported for secukinumab than placebo in the psoriasis clinical studies. 
Should not be given to patients with active tuberculosis (TB). Consider 
anti-tuberculosis therapy before starting Cosentyx in patients with 
latent TB. Inflammatory bowel disease (including Crohn’s disease and 
ulcerative colitis): New cases or exacerbations of inflammatory bowel 
disease have been reported with secukinumab. Secukinumab, is not 
recommended in patients with inflammatory bowel disease. If a patient 
develops signs and symptoms of inflammatory bowel disease or 
experiences an exacerbation of pre-existing inflammatory bowel 
disease, secukinumab should be discontinued and appropriate medical 
management should be initiated. Hypersensitivity reactions: Rare cases 
of anaphylactic reactions have been observed. If an anaphylactic or 
serious allergic reactions occur, discontinue immediately and initiate 
appropriate therapy. Vaccinations: Do not give live vaccines concurrently 
with Cosentyx; inactivated or non-live vaccinations may be given. 
Paediatric patients should receive all age appropriate immunisations 
before treatment with Cosentyx. Latex-Sensitive Individuals: The 
removable needle cap of the 150mg pre-filled pen contains a derivative 
of natural rubber latex. Concomitant immunosuppressive therapy: 
Combination with immunosuppressants, including biologics, or 
phototherapy has not been evaluated in psoriasis studies. Cosentyx 
was given concomitantly with methotrexate, sulfasalazine and/or 
corticosteroids in arthritis studies. Caution when considering 
concomitant use of other immunosuppressants. Interactions: Live 
vaccines should not be given concurrently with secukinumab. No 
interaction between Cosentyx and midazolam (CYP3A4 substrate) seen 
in adult psoriasis study. No interaction between Cosentyx and 
methotrexate and/or corticosteroids seen in arthritis studies. Fertility, 
pregnancy and lactation: Women of childbearing potential: Use an 
effective method of contraception during and for at least 20 weeks 
after treatment. Pregnancy: Preferably avoid use of Cosentyx in 
pregnancy. Breast feeding: It is not known if secukinumab is excreted 
in human breast milk. A clinical decision should be made on 

continuation of breast feeding during Cosentyx treatment (and up to 
20 weeks after discontinuation) based on benefit of breast feeding to 
the child and benefit of Cosentyx therapy to the woman. Fertility: Effect 
on human fertility not evaluated. Adverse Reactions: Very Common 
(≥1/10): Upper respiratory tract infection. Common (≥1/100 to <1/10): 
Oral herpes, headache, rhinorrhoea, diarrhoea, nausea, fatigue. 
Uncommon (>1/1,000 to <1/100):  Oral candidiasis, lower respiratory 
tract infections, neutropenia, inflammatory bowel disease. Rare 
(≥1/10,000 to <1/1,000): anaphylactic reactions, exfoliative dermatitis 
(psoriasis patients), hypersensitivity vasculitis. Not known: Mucosal and 
cutaneous candidiasis (including oesophageal candidiasis). Infections: 
Most infections were non-serious and mild to moderate upper 
respiratory tract infections, e.g. nasopharyngitis, and did not 
necessitate treatment discontinuation. There was an increase in 
mucosal and cutaneous (including oesophageal) candidiasis, but cases 
were mild or moderate in severity, non-serious, responsive to standard 
treatment and did not necessitate treatment discontinuation. Serious 
infections occurred in a small proportion of patients (0.015 serious 
infections reported per patient year of follow up). Neutropenia: 
Neutropenia was more frequent with secukinumab than placebo, but 
most cases were mild, transient and reversible. Rare cases of 
neutropenia CTCAE Grade 4 were reported. Hypersensitivity reactions: 
Urticaria and rare cases of anaphylactic reactions were seen. 
Immunogenicity: Less than 1% of patients treated with Cosentyx 
developed antibodies to secukinumab up to 52 weeks of treatment. 
Other Adverse Effects: The list of adverse events is not exhaustive, 
please consult the SmPC for a detailed listing of all adverse events 
before prescribing. Legal Category: POM. MA Number & List Price: 
EU/1/14/980/005 - 150 mg pre-filled pen x2 £1,218.78; 
EU/1/14/980/010 – 300 mg pre-filled pen x 1 £1218.78. PI Last 
Revised: May 2023. Full prescribing information, (SmPC) is available 
from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The WestWorks 
Building, White City Place, 195 Wood Lane, London, W12 7FQ. 
Telephone: (01276) 692255. 

UK | 284832 | May 2023

Adverse Event Reporting:

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 
Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the 
pharmacovigilance intake (PVI) tool at www.novartis.com/report

If you have a question about the product, please contact 
Medical Information on 01276 698370 or by email at 
medinfo.uk@novartis.com 

Cosentyx® (secukinumab) Great Britain Prescribing 
Information. 
Please refer to the Summary of Product Characteristics 
(SmPC) before prescribing.
Indications: Treatment of: moderate to severe plaque psoriasis in 
adults, children and adolescents from the age of 6 years who are 
candidates for systemic therapy; active psoriatic arthritis in adults 
(alone or in combination with methotrexate) who have responded 
inadequately to disease-modifying anti-rheumatic drug therapy; active 
ankylosing spondylitis in adults who have responded inadequately to 
conventional therapy; active non-radiographic axial spondyloarthritis 
(nr-axSpA) with objective signs of inflammation as indicated by elevated 
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI) 
evidence in adults who have responded inadequately to non-steroidal 
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile 
psoriatic arthritis in patients 6 years and older (alone or in combination 
with methotrexate) whose disease has responded inadequately to, or 
who cannot tolerate, conventional therapy; active moderate to severe 
hidradenitis suppurativa (acne inversa) in adults with an inadequate 
response to conventional systemic HS therapy. Presentations: 
Cosentyx 75 mg solution for injection in pre-filled syringe; Cosentyx 
150 mg solution for injection in pre-filled syringe; Cosentyx 150 mg 
solution for injection in pre-filled pen; Cosentyx 300 mg solution for 
injection in pre-filled pen. Dosage & Administration: Administered by 
subcutaneous injection at weeks 0, 1, 2, 3 and 4, followed by monthly 
maintenance dosing. Consider discontinuation if no response after 
16 weeks of treatment. Each 75 mg dose is given as one injection of 
75 mg. Each 150 mg dose is given as one injection of 150 mg. Each 
300 mg dose is given as two injections of 150 mg or one injection of 
300 mg. If possible avoid areas of the skin showing psoriasis. Plaque 
Psoriasis: Adult recommended dose is 300 mg. Based on clinical 
response, a maintenance dose of 300 mg every 2 weeks may provide 
additional benefit for patients with a body weight of 90 kg or higher.  
Adolescents and children from the age of 6 years: if weight ≥ 50 kg, 
recommended dose is 150 mg (may be increased to 300 mg as some 
patients may derive additional benefit from the higher dose). If weight 
< 50 kg, recommended dose is 75 mg. Psoriatic Arthritis: For patients 
with concomitant moderate to severe plaque psoriasis see adult plaque 
psoriasis recommendation. For patients who are anti-TNFα inadequate 
responders, the recommended dose is 300 mg, 150 mg in other 
patients. Can be increased to 300 mg based on clinical response. 
Ankylosing Spondylitis: Recommended dose 150 mg. Can be increased 
to 300 mg based on clinical response. nr-axSpA: Recommended dose 
150 mg. Enthesitis-related arthritis and juvenile psoriatic arthritis: From 
the age of 6 years, if weight ≥ 50 kg, recommended dose is 150 mg. If 
weight < 50 kg, recommended dose is 75 mg. Hidradenitis suppurativa: 

Recommended dose is 300 mg monthly. Based on clinical response, 
the maintenance dose can be increased to 300 mg every 2 weeks. 
Contraindications: Hypersensitivity to the active substance or 
excipients. Clinically important, active infection. Warnings & 
Precautions: Infections: Potential to increase risk of infections; serious 
infections have been observed. Caution in patients with chronic 
infection or history of recurrent infection. Advise patients to seek 
medical advice if signs/symptoms of infection occur. Monitor patients 
with serious infection closely and do not administer Cosentyx until the 
infection resolves. Non-serious mucocutaneous candida infections 
were more frequently reported for secukinumab in the psoriasis clinical 
studies. Should not be given to patients with active tuberculosis (TB). 
Consider anti-tuberculosis therapy before starting Cosentyx in patients 
with latent TB. Inflammatory bowel disease (including Crohn’s disease 
and ulcerative colitis): New cases or exacerbations of inflammatory 
bowel disease have been reported with secukinumab. Secukinumab, is 
not recommended in patients with inflammatory bowel disease. If a 
patient develops signs and symptoms of inflammatory bowel disease or 
experiences an exacerbation of pre-existing inflammatory bowel 
disease, secukinumab should be discontinued and appropriate medical 
management should be initiated. Hypersensitivity reactions: Rare cases 
of anaphylactic reactions have been observed. If an anaphylactic or 
serious allergic reactions occur, discontinue immediately and initiate 
appropriate therapy. Vaccinations: Do not give live vaccines concurrently 
with Cosentyx; inactivated or non-live vaccinations may be given. 
Paediatric patients should receive all age appropriate immunisations 
before treatment with Cosentyx. Latex-Sensitive Individuals: The 
removable needle cap of the 75mg and 150 mg pre-filled syringe and 
150mg pre-filled pen contains a derivative of natural rubber latex. 
Concomitant immunosuppressive therapy: Combination with 
immunosuppressants, including biologics, or phototherapy has not 
been evaluated in psoriasis studies. Cosentyx was given concomitantly 
with methotrexate, sulfasalazine and/or corticosteroids in arthritis 
studies. Caution when considering concomitant use of other 
immunosuppressants. Interactions: Live vaccines should not be given 
concurrently with secukinumab. No interaction between Cosentyx and 
midazolam (CYP3A4 substrate) seen in adult psoriasis study. No 
interaction between Cosentyx and methotrexate and/or corticosteroids 
seen in arthritis studies. Fertility, pregnancy and lactation: Women of 
childbearing potential: Use an effective method of contraception during 
and for at least 20 weeks after treatment. Pregnancy: Preferably avoid 
use of Cosentyx in pregnancy. Breast feeding: It is not known if 
secukinumab is excreted in human breast milk. A clinical decision 
should be made on continuation of breast feeding during Cosentyx 
treatment (and up to 20 weeks after discontinuation) based on benefit 
of breast feeding to the child and benefit of Cosentyx therapy to the 

woman. Fertility: Effect on human fertility not evaluated. Adverse 
Reactions: Very Common (≥1/10): Upper respiratory tract infection. 
Common (≥1/100 to <1/10): Oral herpes, headache, rhinorrhoea, 
diarrhoea, nausea, fatigue. Uncommon (≥1/1,000 to <1/100):  Oral 
candidiasis, lower respiratory tract infections, neutropenia, 
inflammatory bowel disease. Rare (≥1/10,000 to <1/1,000): 
anaphylactic reactions, exfoliative dermatitis (psoriasis patients), 
hypersensitivity vasculitis. Not known: Mucosal and cutaneous 
candidiasis (including oesophageal candidiasis). Infections: Most 
infections were non-serious and mild to moderate upper respiratory 
tract infections, e.g. nasopharyngitis, and did not necessitate treatment 
discontinuation. There was an increase in mucosal and cutaneous 
(including oesophageal) candidiasis, but cases were mild or moderate 
in severity, non-serious, responsive to standard treatment and did not 
necessitate treatment discontinuation. Serious infections occurred in a 
small proportion of patients (0.015 serious infections reported per 
patient year of follow up). Neutropenia: Neutropenia was more frequent 
with secukinumab than placebo, but most cases were mild, transient 
and reversible. Rare cases of neutropenia CTCAE Grade 4 were 
reported. Hypersensitivity reactions: Urticaria and rare cases of 
anaphylactic reactions were seen. Immunogenicity: Less than 1% of 
patients treated with Cosentyx developed antibodies to secukinumab 
up to 52 weeks of treatment. Other Adverse Effects: The list of adverse 
events is not exhaustive, please consult the SmPC for a detailed listing 
of all adverse events before prescribing. Legal Category: POM. MA 
Number & List Price: PLGB 00101/1205 – 75 mg pre-filled syringe 
x 1 - £304.70; PLGB 00101/1029 - 150 mg pre-filled pen x2 
£1,218.78; PLGB 00101/1030 - 150 mg pre-filled syringe x2 
£1,218.78; PLGB 00101/1198 – 300 mg pre-filled pen x 1 £1218.78. 
PI Last Revised: June 2023. Full prescribing information, (SmPC) is 
available from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The 
WestWorks Building, White City Place, 195 Wood Lane, London, 
W12 7FQ. Telephone: (01276) 692255. 
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Adverse Event Reporting:

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard. 

Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the 

pharmacovigilance intake (PVI) tool at www.novartis.com/report.

If you have a question about the product, please contact 
Medical Information on 01276 698370 or by email at 

medinfo.uk@novartis.com

http://www.mhra.gov.uk/yellowcard
mailto:uk.patientsafety@novartis.com
http://www.novartis.com/report
mailto:medinfo.uk@novartis.com
http://www.mhra.gov.uk/yellowcard
mailto:uk.patientsafety@novartis.com
http://www.novartis.com/report
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	Active Content List
	Need for guideline
	Objectives of the guideline
	Target audience
	Areas the guideline does not cover
	Guideline structure
	Supplementary material
	Data availability
	Funding
	Acknowledgements
	References


