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Systemic Sclerosis (SSC)
Disease Overview and Management



Brief overview
• SSc is an autoimmune connective tissue disorder

• Cause of disease is unknown
– Possible genetic: 1.6% of SSc patients have first-degree relative with SSc. Incidence among 

Choctaw Indians is also high
– Environmental factors: exposure to silica dust or petroleum-based products increases risk

• Characterized by thickening of the skin (known as scleroderma) and affects multiple 
organ systems, such as the lungs, GI tract, heart and kidneys

• Estimated about 300,000 Americans have SSc – a rare disease
– Affects all races, with predominance among females and age range of 30-50 years
– Incidence is higher among blacks than whites

• There is no cure
– Current treatment guidelines aim to slow the progression of the disease and alleviate 

symptoms
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Pathogenesis
• Generally accepted that vascular injury 

kickstarts the process

• Many different processes that lead to 
fibroblast activation, including the 
formation of autoantibodies targeting the 
body

• Fibroblast activation causes collagen and 
connective tissue accumulation

• Ultimately leading to tissue fibrosis, or 
excessive fibrous connective tissue, 
across many organ systems
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Diagnostic criteria
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Enough to 
diagnose SSc



Clinical manifestations



Skin features

• Skin thickening across the body is a 
hallmark feature of SSc

• Starts in the fingers, then advances 
throughout the body

• Skin is firm, coarse and thickened, and 
may be darkly pigmented

• Thickening can result in immobility of 
fingers, wrists, elbows and knees, 
leading to muscle atrophy and joint 
weakening

7



Raynaud’s phenomenon
• Vasoconstriction, or reduced blood flow, 

affecting the fingers and sometimes the 
toes

• Occurs in episodes (comes and goes) 
and is triggered by
– exposure to cold
– decrease in temperature
– emotional stress
– vibration

• Attacks start with affected area turning 
white, then blue

• When blood returns, area turns red and 
burns
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Pulmonary features
• Interstitial Lung Disease (ILD)

– 16-43% of SSc patients
– Causes restrictive pulmonary defect, 

impairing gas exchange in the lungs
– High-resolution CT is often needed to 

confirm diagnosis of ILD

• Pulmonary arterial hypertension (PAH)
– 15% of SSc patients, either with ILD or 

isolated
– Associated with right sided heart failure
– At first patient is asymptomatic
– Initial sign is dyspnea (shortness of breath) 

and decrease in exercise ability
– Progression of PAH includes angina and 

syncope, and elevated mean pulmonary 
arterial pressure.
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Gastrointestinal features
• Upper GI

– Xerostomia (dry mouth), reduced oral 
aperture, gum disease, and resorption of 
mandibular condyles (surfaces that 
connect the jaw to the skull via a joint)

– Gastroesophageal reflux disease (GERD) 
symptoms occur
• Heartburn, regurgitation, dysphagia

– Gastroparesis (delayed or impaired 
stomach emptying) can also occur

• Lower GI
– SSc patients may have impaired intestinal 

motility, resulting in malabsorption and 
bacterial overgrowth

– Colonic involvement may cause 
constipation, fecal incontinence, and rectal 
prolapse
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Renal features
• Occurs in 10-15% of SSc patients

• Characteristically present with accelerated hypertension and progressive renal 
insufficiency 
– Headache, blurred vision, and chest pain may accompany blood pressure elevation

• Renal failure eventually develops over several days
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Disease progression
• Most symptoms begin to appear in the early years of the disease (first 5 years)

– Skin thickening being the earlier and prominent symptom to appear

• At a certain point, skin thickening reaches a plateau and shows a slow regression

• New organ involvement is rare after skin involvement has reached its peak
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treatment



Treatment guidelines
• Most current guidelines for treatment of systemic sclerosis come from European 

League against Rheumatism (EULAR)
– American College of Rheumatology does not have their own guidelines

• Address treatment of SSc-related organ complications.

• Immunosupressants are used to slow progression or severity of SSc complications
– Should start early treatment before disease worsens

• Actemra’s potential place in therapy
– Important to be diagnosed early

• Treatment is highly effective in alleviating symptoms and slowing down progression of 
disease
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Treatments by organ systems
• GI Complications

– Proton pump inhibitors for GERD and 
prokinetic drugs for motility issues

• PAH
– Endothelin receptor antagonists 

(ambrisentan, bosentan), PDE-5 inhibitors 
(sildenafil, tadalifil) or riociguat are 
recommended for treatment of SSc-related 
PAH

• ILD
– Cyclophosphamide is recommended 

• Renal Complications
– Prompt recognition of symptoms are 

required to initiate short-acting ACE 
inhibitor

• Skin Features (focus)
– Methotrexate and cyclophosamide have 

both been recommended 
– Both immunosuppresants – important as 

tocilizumab is one as well
– Current phase 3 trial involving tocilizumab

has primary endpoint as change in 
modified Rodnan skin score
• Rodnan skin score measures extent and 

severity of skin thickening 

Source: Kowal-bielecka O, Fransen J, Avouac J, et al. Update of EULAR recommendations for the 
treatment of systemic sclerosis. Ann Rheum Dis. 2017;76(8):1327-1339.
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Actemra
(tocilizumab)



Mechanism of action
• Actemra works by binding to soluble and 

membrane-bound IL-6 receptors, 
preventing IL-6 binding and signal 
inhibition

• Serum IL-6 levels are correlated with the 
extent of skin fibrosis and are found to be 
elevated in SSc patients 

• In addition, IL-6 help induce T helper 17 
differentiation from naïve CD4 T cells, which 
are pro-inflammatory

• Lastly, IL-6 promotes fibrosis by inducing 
collagen formation through fibroblasts

• These mechanisms make IL-6 a possible 
novel target for SSc therapy
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Dosing and indications
• Dosing

– As Actemra is currently in clinical trials 
(phase III) for use in SSc, there is no official 
dosing yet

– However, a completed phase II study and 
the current ongoing phase III study are 
using a dose of 162 mg given 
subcutaneously once a week

• Indication
– Current clinical trials have had a primary 

endpoint of improved modified Rodnan
skin scores

– Indication could be to treat skin-related 
symptoms of SSc

– Secondary endpoint in current phase III 
trial is change in forced vital capacity 
(FVC)
• Possible that Actemra may target lung-

related symptoms as well
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Boxed warning
• Actemra is an immunosuppressant, and there is an increased risk of serious infections 

as a result

• Patients should be evaluated for tuberculosis risk factors and tested for latent infection 
prior to starting Actemra

• Viral reactivation can also occur, and cases of herpes zoster exacerbation were 
observed in clinical studies with Actemra (for use in rheumatoid arthritis)
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trials



Phase ii (completed)
• Safety and efficacy of subcutaneous 

tocilizumab in adults with systemic sclerosis 
(faSScinate)

• Double blind, placebo controlled. Patients 
were randomly assigned (1:1) either SQ 
Actemra 162 mg or placebo

• Patients enrolled had progressive SSc of 5 
years or fewer from first non-Raynaud’s sign or 
symptom

• Primary endpoint was difference in mean 
change from baseline in modified Rodnan skin 
score at 24 weeks
– An exploratory endpoint defined a 

minimal clinically important difference as 
a difference of 4.7
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Phase ii (completed)
• Serious infections were more common in the 

Actemra group than in placebo group. One 
patient died in relation to Actemra treatment.

• Study did not detect a significant difference 
between Actemra and placebo
– Difference was 2.7, p = 0.0915
– Skin profile decreased more in the 

Actemra group

Source: Khanna D, Denton CP, Jahreis A, et al. Safety and efficacy of subcutaneous 
tocilizumab in adults with systemic sclerosis (faSScinate): a phase 2, randomised, 
controlled trial. Lancet. 2016;387(10038):2630-40
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Phase iii (ongoing)
• A Study of the Efficacy and Safety of 

Tocilizumab in Participants With 
Systemic Sclerosis (SSc) (focuSSced)

• Double blind, placebo controlled. 
Patients were randomly assigned (1:1) 
either SQ Actemra 162 mg or placebo 
from baseline to 47 weeks.
– Weeks 48-96, either arm can get open-

label Actemra

• Patients enrolled must have SSc for 5 
years or less, and a modified Rodnan skin 
score of 10-35 units

Source: Hoffmann-La Roche. A Study of the Efficacy and Safety of Tocilizumab in Participants With 
Systemic Sclerosis (SSc) (focuSSced). Available from: 
https://clinicaltrials.gov/ct2/show/NCT02453256. NLM identifier: NCT02453256. Accessed 
September 22, 2017.
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212 patients 
enrolled

Half receive 
Actemra

Half receive 
Placebo

Primary endpoint: Change in Modified Rodnan
Skin Score (mRSS)

48 weeks

Either arm can 
receive Actemra

96 weeks



Phase iii (ongoing)
• Primary endpoint is change in modified 

Rodnan skin score from baseline to week 
48
– A secondary endpoint is change in forced 

vital capacity from baseline to week 48

• Estimated to be completed in January 
2018
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Competitors



Anabasum/resunab (Corbus pharmaceuticals)
• Synthetic oral drug mimicking effects of endocannabinoids

• Triggers production of mediators that activate a cascade leading to reduced 
inflammation and stopping fibrosis
– Designed to do so without immunosuppression

• Estimated completion of current Phase 2 trial is December 2017 (final data collection)
– Trial identifier: NCT02465437

• Phase 3 trial to commence in the fourth quarter of 2017
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Nintedanib (Boehringer ingelheim)
• Tyrosine kinase inhibitor previously approved for treatment of idiopathic pulmonary 

fibrosis

• Inhibition of tyrosine kinase receptors decreases release of growth factor and growth 
factor receptors involved in the proliferation, migration and transformation of 
fibroblasts
– Possible benefit in SSc may be to decrease fibrosis

• Received Orphan Drug Designation in September 2016 for treatment of systemic 
sclerosis

• Phase 3 study is currently recruiting participants
– Primary outcome measure is rate of decline in FVC in patients
– A secondary outcome measure is change from baseline in skin scores
– Estimated to be completed in December 2018
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Advocacy
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The Scleroderma foundation
• Non-profit in the US

• Raises funds for support, education and research

• Support
– Patient centered, helps with coping through support programs, peer counseling, physician 

referrals and education information

• Education
– Promotes public awareness and educations through seminars, literature, and publicity 

campaigns

• Research
– Stimulates and support research to improve treatment and ultimately find a cure

• www.scleroderma.org


