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Abstract: Interstitial lung disease (ILD) is a common manifestation of systemic sclerosis (SSc), which becomes fibrosing and
progressive in some patients. Regular monitoring of patients with SSc-ILD is important to assess progression and inform treatment
decisions. Therapy for SSc-ILD may include immunomodulatory and antifibrotic therapies. Therapeutic decisions should be made on
a case-by-case basis, ideally following multidisciplinary discussion. Most patients with SSc-ILD have several organ manifestations of
SSc or comorbidities and are taking a complex medication regimen. Patients with SSc are particularly susceptible to gastrointestinal
side-effects of medications due to the gastrointestinal manifestations of the disease. Pharmacists play an important role in the
management of patients with SSc-ILD by assisting patients with access to medications, optimizing medication regimens, and advising
on alternative dosage forms. Pharmacists can also contribute to patient education to help patients better understand their treatment and
how to prevent and manage potential side effects.
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Introduction

Systemic sclerosis (SSc) is a complex and heterogeneous autoimmune disease characterized by thickening of the skin and
variable dysfunction in internal organs.' There are two major subsets of SSc, differentiated by the extent of skin
involvement: limited cutaneous SSc (IcSSc) and diffuse cutaneous SSc (dcSSc).”? Interstitial lung disease (ILD) is
a common manifestation of SSc and the leading cause of SSc-related death.> The management of patients with SSc
requires a multidisciplinary approach and often involves complex medication regimens to address the main features of
the disease: inflammation, autoimmunity, vascular disease, and fibrosis. Pharmacists have the opportunity to be part of
the multidisciplinary team treating patients with SSc by enhancing access to treatments and optimizing medication
regimens to minimize problems such as adverse events, drug interactions, and issues around administration. In this

article, we discuss the management of patients with SSc-ILD, with a focus on the role of pharmacists.

ILD in Patients with SSc

Estimates of the prevalence of ILD in patients with SSc vary depending on the methodology used to identify cases. In
a cohort of 1168 patients in the Canadian Scleroderma Research Group registry, 64% of patients with high-resolution
computed tomography (HRCT) scans were diagnosed with ILD, compared with 26% of patients based on physical
examination and 22% based on chest X-ray.* At the time of entry into the European Scleroderma Trials and Research
(EUSTAR) database, ILD was present on HRCT in 35% of 3099 patients with limited cutaneous SSc and 57% of 1881

patients with diffuse cutaneous SSc.’
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Several risk factors for the development of ILD in patients with SSc have been identified, including diffuse cutaneous
SSc, older age at onset, African-American race, and the presence of anti-topoisomerase | antibody."’7 However, it is
important to be aware that all patients with SSc are at risk of ILD and should be screened. In a Delphi consensus study,
experts agreed that screening for SSc-ILD should involve clinical examination (including chest auscultation), HRCT,
pulmonary function tests and assessment of respiratory symptoms (Figure 1).* Obtaining an HRCT scan is crucial, as
lung abnormalities evident on HRCT may not be accompanied by abnormal pulmonary function tests or symptoms.” It is
also important to consider other potential causes of dyspnea, including gastroesophageal reflux, pulmonary hypertension,
and anemia, which are common comorbidities in patients with SSc-ILD.'® Diagnosis and assessment of SSc-ILD should
be made in the context of multidisciplinary discussion of clinical and radiological data, with input from, at minimum,
a pulmonologist, a rheumatologist and a radiologist.

Monitoring and Progression of SSc-ILD

The pre-symptomatic phase of SSc-ILD may be when the most rapid progression occurs. However, patients with early
diffuse SSc may be so limited by musculoskeletal manifestations (arthropathy, tendinopathy, myopathy) that dyspnea is
not the limiting factor in their activity even when lung disease is present. The clinical course of SSc-ILD is variable
and difficult to predict. Patients should be monitored based on pulmonary function tests, assessment of symptoms and
repeat HRCT, when required (Figure 1).* Some patients have relatively stable disease, while in others, SSc-ILD is
progressive and life-limiting.'"'? Guidelines issued by international respiratory associations define progressive pul-
monary fibrosis (PPF) in a patient with an ILD other than idiopathic pulmonary fibrosis (IPF) as >2 of the following
occurring within the past year with no alternative explanation: (1) worsening respiratory symptoms; (2) radiological
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Figure | Proposed algorithm for the screening, monitoring and management of patients with SSc-ILD. Reprinted from The Lancet Rheumatology, Vol. 2, Hoffmann-Vold
A-M et al, The identification and management of interstitial lung disease in systemic sclerosis: evidence-based European consensus statements, Pages E71-E83, Copyright
2020, with permission from Elsevier.®

Abbreviations: HRCT, high-resolution computed tomography; ILD, interstitial lung disease; SSc, systemic sclerosis.
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evidence of progression; and (3) physiological evidence of progression based on decline in the percent predicted value
for forced vital capacity (FVC) and/or diffusing capacity of the lungs for carbon monoxide (DLco).'? It is important to
remember that an isolated decline in DLco in a patient with SSc may reflect the development or progression of
pulmonary hypertension rather than ILD.'* Guidelines issued by the European Society of Cardiology and European
Respiratory Society recommend that patients with SSc undergo annual screening for pulmonary arterial hypertension
based on echocardiography and DLco."

A greater extent of fibrotic ILD on HRCT is associated with mortality. In a nationwide cohort of Norwegian
patients with SSc, the standardized mortality rate over a mean observation period of 10.1 years increased from 2.2
in patients with no lung fibrosis on HRCT at baseline to 8.0 in patients with >25% lung fibrosis."' Among patients
with an FVC of at least 80% predicted at baseline, 5-year survival was 83% in patients with no lung fibrosis on
HRCT versus 69% in patients with any lung fibrosis.'' In a UK study of 162 patients with SSc-ILD, a relative
decline in FVC (mL) of >10% at 1 year, or a relative decline in FVC (mL) of 5-9% with a relative decline in
DLco of >15% at 1 year, was associated with an almost two-fold increase in mortality over 15 years (HR 1.96
[95% CI: 1.25, 3.08]).'® Worsening of respiratory symptoms may also suggest progression of ILD, but these need
to be carefully evaluated as worsening of cough may reflect an increase in esophageal dysfunction, while
worsening of dyspnea may reflect onset or worsening of comorbidities such as pulmonary hypertension or cardiac
disease.

Drug Therapies for SSc-ILD

Most patients with SSc-ILD are taking immunomodulatory medication to treat one or more manifestation of their
disease.!” These may include corticosteroids, mycophenolate mofetil (MMF), cyclophosphamide, rituximab, or tocilizu-
mab. Corticosteroids are used in varying doses, including pulse therapy, but there is no evidence that they slow the
progression of SSc-ILD. Cyclophosphamide and MMF have shown efficacy in slowing the rate of progression of SSc-
ILD in randomized, double-blind, controlled clinical trials."®'® Tocilizumab has been approved by the Food and Drug
Administration (FDA) for slowing lung function decline in patients with SSc-ILD based on results observed in
a subgroup of patients with SSc-ILD from a randomized, placebo-controlled trial in patients with dcSSc and markers
of inflammation.?® Antifibrotic therapy may also be considered. The tyrosine kinase inhibitor nintedanib has been FDA-
approved for slowing lung function decline in patients with SSc-ILD based on the results of a randomized placebo-
controlled trial in patients with SSc-ILD.?'

There are no established treatment guidelines for SSc-ILD, but algorithms for when drug treatment for SSc-ILD
should be initiated and escalated, and for which therapeutic options should be considered, have been proposed by expert
groups.®?>?* Treatment decisions should be made on a case-by-case basis, ideally following multidisciplinary discussion,
based on considerations including the extent of fibrosis on HRCT, lung function tests, symptoms, risk factors for
progression, and evidence of progression, as well as discussion with the patient.®*?*?* Decisions on when to cease or
escalate therapy are complicated by the unpredictable course of SSc-ILD. Progression of SSc-ILD while on therapy does
not necessarily reflect “treatment failure”, as the patient may have progressed at a faster rate if the therapy had not been
initiated.

Mycophenolate Mofetil

MMF is an inhibitor of T- and B-lymphocyte proliferation. In Scleroderma Lung Study II (SLS II), conducted in 142
patients with SSc-ILD, treatment with MMF (at a target dose of 3g/day) for 2 years resulted in similar improvements in
FVC % predicted compared with oral cyclophosphamide for 1 year followed by placebo for 1 year (2.2% vs 2.9%
predicted, respectively) (Table 1), with better tolerability.”> However, a randomized placebo-controlled trial of MMF (at
a target dose of 2g/day) in 41 patients with SSc-ILD and FVC >70% predicted at baseline showed no benefit on decline
in FVC over 6 months.?® These results suggest that optimizing the dose of MMF to 3g/day in patients with SSc-ILD may
be beneficial.
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Table | Randomized, Double-Blind, Controlled Trials of Drugs in Patients with SSc-ILD*

Randomized Groups Number of Dose and Duration Key Results Related to Lung Function
Patients
Corticosteroids plus cyclophosphamide 45 Prednisolone 20 mg every other day plus intravenous | Change in FVC at | year was +2.4% predicted in
followed by azathioprine versus placebo'® cyclophosphamide infusions of 600 mg/m? every 4 the treated group versus —3.0% predicted in the
weeks for 6 months followed by oral azathioprine placebo group (p=0.08) (primary endpoint).
2.5 mg/kg/day for 6 months or placebo for | year
Cyclophosphamide versus placebo (SLS 1)'° 158 Oral cyclophosphamide <2 mg/kg/day or placebo for | Change in FVC at | year was —1.0% predicted in the
| year cyclophosphamide group versus —2.6% predicted in
the placebo group (p=0.026) (primary endpoint).
Cyclophosphamide followed by placebo 142 Oral cyclophosphamide <2 mg/kg/day for | year Change in FVC at 2 years was 2.88% predicted in
versus mycophenolate (SLS I1)2° followed by placebo for | year or mycophenolate the cyclophosphamide group versus 2.19%
<1500 mg bid for 2 years predicted in the mycophenolate group (p=0.24)
(primary endpoint).

Mycophenolate versus placebo® 41 Mycophenolate 2 g/day or placebo for 6 months Change in FVC at 6 months was —2.7% predicted in
the mycophenolate group versus +1.0% predicted
in the placebo group (p=0.13) (primary endpoint).

Bosentan versus placebo® 152 Bosentan 62.5 mg bid increasing to 125 mg bid after | Change in FVC at | year was —1.6% predicted in

4 weeks, or placebo for | year the bosentan group versus —1.2% predicted in the
placebo group (p=0.42) (exploratory endpoint).

Pirfenidone versus placebo®® 34 Pirfenidone 2400 mg/day or placebo for 6 months Change in FVC at 6 months was —0.55% predicted
in the pirfenidone group versus +1.0% predicted in
the placebo group (p=0.51) (secondary endpoint).

Abituzumab versus placebo (STRATUS)®® 24 Abituzumab 1500 mg IV, abituzumab 500 mg IV, or Rate of decline in FVC (mL/year) at week 52 could not

placebo every 4 weeks for 104 weeks be analyzed due to insufficient number of patients®

Pomalidomide versus placebo®® 23 Pomalidomide | mg/day or placebo for 52 weeks Change in FVC at week 52 was —5.2% predicted in
the pomalidomide group and —2.8% predicted in
the placebo group (p<0.05) (primary endpoint).

Nintedanib versus placebo (SENSCIS)?' 576 Nintedanib 150 mg bid or placebo for 52 to 100 Rate of decline in FVC over 52 weeks was —

weeks 52.4 mL/year in the nintedanib group and —
93.3 ml/year in the placebo group (p=0.04)
(primary endpoint).
Tocilizumab versus placebo (focuSSced)™ 2°** | 136 in subgroup Tocilizumab 162 mg/week or placebo for 48 weeks Change in FVC at week 48 was —0.1% predicted in
with SSc-ILD the tocilizumab group and —6.3% predicted in the
placebo group (p<0.0001) (post-hoc analysis in
subgroup with SSc-ILD).
Rituximab versus placebo (DESIRES)® ¢’ 48 in subgroup Rituximab 375 mg/m? once per week or placebo for | Change in FVC at week 24 was 0.09% predicted in
with SSc-ILD 4 weeks. the rituximab group and —2.9% predicted in the
placebo group (p=0.04) in subgroup with SSc-ILD
(secondary endpoint).

Notes: *Based on search of PubMed from | January 1990 to 8 November 2022 for English-language publications using the search terms “systemic sclerosis” or

» e » o

“scleroderma”, “interstitial lung disease” and “efficacy”, “safety” or “clinical trial”. ®This trial was conducted in patients with SSc. A post-hoc analysis was conducted in
the subgroup of patients with SSc-ILD. “This trial was conducted in patients with SSc. Secondary endpoints relating to lung function were analyzed in the subgroup of patients

with SSc-ILD. “Planned enrollment was 175 patients.

Abbreviations: bid, twice daily; FVC, forced vital capacity; interstitial lung disease; SSc, systemic sclerosis.

Cyclophosphamide

Cyclophosphamide is an alkylating agent used in the treatment of cancers and autoimmune diseases, which prevents cell
division by cross-linking DNA strands. Dosing regimens vary but include oral dosing (up to 2 mg/kg/day) for 12 months
and monthly intravenous (IV) infusions for 6 months. IV therapy is generally preferred due to a lower cumulative dose
and fewer side-effects. In a randomized, double-blind trial conducted in 45 patients with SSc-ILD, treatment with low-
dose corticosteroids and IV cyclophosphamide (600 mg/m?) for 6 months followed by oral azathioprine for 6 months
resulted in a trend towards an improvement in FVC % predicted compared with treatment with placebo for 1 year (2.4%
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vs —3.0% predicted).'® In Scleroderma Lung Study I, conducted in 158 patients with SSc-ILD, oral cyclophosphamide
(22 mg/kg/day) for 1 year slowed the decline in FVC % predicted compared with placebo (—1.0% vs —2.6% predicted)."®
The long-term use of cyclophosphamide is limited by its toxicity.?’

Rituximab

Rituximab is a monoclonal antibody targeting CD20 positive B-lymphocytes. No randomized, double-blind, placebo-
controlled trials of rituximab specifically in patients with SSc-ILD have been published, but a number of open-label and
observational trials suggest that rituximab may have beneficial effects on lung function in these patients.”®** For
example, in an open-label randomized trial of 6 months’ treatment with rituximab versus IV cyclophosphamide in 60
patients with SSc-ILD, FVC improved in the rituximab group (from 61.3 to 67.5% predicted) and declined slightly in the
cyclophosphamide group (from 59.3 to 58.1% predicted).”® The randomized controlled RECITAL trial evaluated 101
patients with autoimmune-disease related ILDs, including 39 patients with SSc-ILD, who were randomized to receive
rituximab or IV cyclophosphamide.’® The primary endpoint of change in FVC (mL) at 24 weeks was not met (mean 97
versus 99; difference based on linear mixed effects model of 40 [95% CI 153, —74] in favor of cyclophosphamide;
p=0.49). A trial of rituximab given in combination with MMF versus MMF alone (EVER-ILD; NCT02990286) in
patients with various ILDs including SSc-ILD is yet to report results.

Tocilizumab

Tocilizumab, an interleukin-6 (IL-6) receptor antagonist, is used in the treatment of autoimmune and inflammatory
conditions. IL-6 levels are elevated in patients with SSc and are associated with the development of SSc-ILD.*!
Tocilizumab was investigated as a treatment for SSc in a randomized placebo-controlled Phase 2 trial in patients with
early SSc (<60 months) (faSScinate), which failed to meet the primary endpoint of change in skin fibrosis measured
using the modified Rodnan skin score (mRSS), but suggested that tocilizumab may have a benefit on FVC.**?? The
Phase 3 focuSSced trial evaluated 210 SSc patients with early diffuse SSc (<60 months) who were randomized to receive
tocilizumab 162 mg or placebo subcutaneously once weekly for 48 weeks. The primary endpoint of change in mRSS was
not statistically significant; however, the secondary outcomes of change in FVC % predicted at week 48 favored the
tocilizumab group with a mean difference of 4.2 (95% CI 2.0—6.4; nominal p=0.0002).>* Among the subgroup of 136
patients with SSc-ILD, lung function was preserved in the tocilizumab group, with a mean change in FVC % predicted at
week 48 of —0.1 compared with —6.4 in the placebo group (difference: 6.5]; p<0.0001).>*

Anti-Fibrotic Agents

Nintedanib

Nintedanib is an inhibitor of multiple tyrosine kinases that inhibits processes fundamental to the progression of pulmonary
fibrosis, such as the proliferation and migration of fibroblasts and the deposition of extracellular matrix.>> Nintedanib has
been FDA-approved for slowing decline in lung function in patients with SSc-ILD, as well as for the treatment of IPF and
other chronic fibrosing ILDs with a progressive phenotype. It received a conditional recommendation for use in patients with
PPF in the latest international guidelines issued by respiratory associations.'® Nintedanib is given orally 150 mg every 12
hours. The SENSCIS trial was a randomized, double-blind, placebo-controlled trial that evaluated the efficacy and safety of
nintedanib in 576 patients with SSc with first non-Raynaud’s symptom within <7 years and an extent of fibrotic ILD on
HRCT >10%.?" A broad population of patients was enrolled, including patients with limited cutaneous and diffuse cutaneous
disease. Inclusion criteria allowed patients who were receiving prednisone (up to 10 mg per day), mycophenolate or
methotrexate at a stable dose for at least 6 months before randomization. Nintedanib significantly reduced the rate of decline
in FVC in mL/year over 52 weeks compared with placebo (—52.4 versus —93.3; difference 41.0 [95% CI 2.9, 79.0]; p=0.04)
(Figure 2). It is important to note that 48% of the patients in the trial had been receiving a stable dose of mycophenolate for
>6 months at baseline.’® Nintedanib can be an appropriate add-on therapy for patients who progress, especially within the
first few years of treatment with MMF or cyclophosphamide. It may also be an alternative treatment for patients who
experience toxicities or are unable to take MMF or cyclophosphamide. Limitations to the use of nintedanib include side-
effects such as gastrointestinal (GI) side-effects, mainly diarrhea.
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Figure 2 Rate of decline in FVC (mL/year) over 52 weeks in the SENSCIS trial in patients randomized to nintedanib or placebo. *Patients taking mycophenolate had been
taking a stable dose of mycophenolate for at least 6 months before randomization. Reprinted from Lancet Respir Med, Vol (issue) 9(I), Highland KB, Distler O, Kuwana M,
et al, Efficacy and safety of nintedanib in patients with systemic sclerosis-associated interstitial lung disease treated with mycophenolate: a subgroup analysis of the SENSCIS
trial, Pages 96106, Copyright 2021, with permission from Elsevier.>

Abbreviation: FVC, forced vital capacity.

Pirfenidone

Pirfenidone is an approved treatment for IPF. Its mechanism of action remains poorly understood. An open-label study
suggested that the tolerability of pirfenidone in patients with SSc-ILD is similar to that in patients with IPF.>’ In
a randomized placebo-controlled study in 34 patients with SSc-ILD, pirfenidone showed no benefit on FVC over 6
months.*® The efficacy and safety of pirfenidone in combination with mycophenolate versus mycophenolate alone in
approximately 150 patients with SSc-ILD are being investigated in Scleroderma Lung Study IIT (NCT03221257).

Managing Medication Safety and Tolerability

Management of SSc, a multisystem disorder, often involves complex medication regimens. Pharmacists can help
minimize medication-related problems, assist with alternative dosage forms, and provide patient education to help
improve the tolerability of treatments.

Corticosteroids

Adverse effects associated with chronic corticosteroid use are well-known, including risk of infection, weight gain,
hypertension, hyperglycemia, myopathy, cardiovascular disease, osteoporosis, and neuropsychiatric effects. Specific to
patients with SSc, the use of medium to high-dose corticosteroids has been associated with an increased risk of
scleroderma renal crisis.’® This risk may be further elevated in patients with anti-RNA polymerase autoantibodies.*’
While low-dose (<15 mg/day) corticosteroids can be used to treat skin and musculoskeletal manifestations of SSc, it is
important to use the lowest effective dose for the shortest duration. Pharmacists can educate patients to recognize the
early signs of steroid-induced adverse effects and ensure that screening such as bone mineral density testing is performed
regularly. Tools such as the “renal crisis prevention card”, which aims to improve outcomes in patients at high risk of SSc
renal crisis,*’ may be of value in educating patients and HCPs.

Mycophenolate Mofetil

Side-effects of MMF include gastrointestinal events, cytopenia, and malignancy.*? The most commonly seen issues with
MMF in patients with SSc are diarrhea, nausea, and difficulty swallowing the large tablet. MMF should be started at
a low dose and titrated up to a target of 1.5-3 g daily. Generally dosing that starts at 500 mg orally twice daily and is
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increased by 500 mg weekly or biweekly is tolerated well. In patients who do not develop tolerance to gastrointestinal
effects, switching to mycophenolic acid may be beneficial, although this has not been studied in patients with SSc. It is
important to note that MMF and mycophenolic acid are not interchangeable. Based on data from renal transplant patients,
mycophenolate acid (as mycophenolate sodium) 720 mg bid is considered equivalent to MMF 1000 mg bid.** MMF is
available in three forms for oral dosage: 250 mg capsules, 500 mg tablets, 200 mg/mL suspension for reconstitution.
Patients with difficulty swallowing may find it easier to take the capsule than the tablet and may benefit from using saliva
substitute products. Some patients may find the suspension product more tolerable; however, this should not be given
with any other medications or liquids and a lack of insurance coverage may be a barrier.

All patients taking immunosuppressants should take steps to minimize their risk of infections. Pharmacists can
remind patients about techniques such as hand washing, cleaning hard surfaces, and wearing masks in public
places. Patients should be counseled to hold MMF if they develop a serious infection. Based on guidance from the
American College of Rheumatology (ACR), if disease is stable, MMF should be held for 1 week after each
COVID-19 vaccination to allow for a more robust immune response.** Pharmacists can assist with monitoring for
neutropenia; if a patient becomes neutropenic, therapy should be held or the dose reduced. Antacids with
magnesium or aluminum hydroxide, proton pump inhibitors (PPIs), drugs that interfere with enterohepatic
recirculation and calcium-free phosphate binders may decrease exposure to mycophenolate and possibly reduce
its efficacy.*” In a small study in patients with autoimmune diseases, plasma concentrations of mycophenolic acid
were lower in patients who received a PPI 30 minutes after MMF intake, but not in those who received a PPI 90
minutes after MMF intake.*® Patients should at least avoid taking a PPI at the same time as MMF. Alternatively,
the drug-drug interaction can be avoided by switching to mycophenolic acid.

Cyclophosphamide

Side-effects of cyclophosphamide, which include hematuria, leukopenia, nausea and malignancy, limit its long-
term use.”” Hemorrhagic cystitis, pyelitis, ureteritis, and hematuria have been reported in patients treated with
cyclophosphamide.*” Aggressive hydration and frequent micturition can reduce bladder toxicity, and mesna can be
used to prevent severe bladder toxicity.*® Similar to MMF, the ACR guidance for COVID-19 vaccination
recommends timing cyclophosphamide administration for approximately 1 week after each vaccine dose, when
feasible.**

Rituximab

Adverse events associated with rituximab vary based on indication and dosing regimen, but include an increased
risk of infection (including reactivation of viral infections such as hepatitis B), risk of infusion-related reactions,
late-onset neutropenia, development of human antichimeric antibodies and rare mucocutaneous events. Due to the
prolonged depletion of B-cells, risk of serious infections is a significant concern in patients with SSc treated with
rituximab. Pharmacists can play an important role in educating patients about infection control techniques and in
monitoring patients between provider visits. Patients treated with rituximab may develop hypogammaglobuline-
mia, increasing the risk for serious or recurrent infections.*” Immunoglobulin levels should be measured prior to
repeat treatments. It may be helpful to assess risk factors for an increased risk of infection (eg advanced lung
disease, use of corticosteroids, older age). Some patients receiving repeat courses of rituximab experience
sustained low IgG.’° Patients with low IgG who experience recurrent or serious infections may require therapy
with intravenous immunoglobulin (IVIg). The ACR COVID-19 vaccine guidance recommends initiating the
vaccine approximately 4 weeks prior to the next scheduled rituximab cycle and delaying rituximab until 2—4
weeks after the final vaccine, if disease activity allows.**

Tocilizumab

Side effects associated with the use of tocilizumab include risk of infection (including reactivation of herpes zoster),
neutropenia, thrombocytopenia, increased lipids and liver enzymes, and intestinal perforations in patients with a history
of diverticulitis. Adverse events seen in trials in patients with SSc were similar to those seen in other studies of
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tocilizumab,>*>* with infections the most common adverse events. Pharmacists can assist providers in laboratory
monitoring and adverse event counseling. Due to the lack of an effect of IL-6 inhibition on vaccine response, the
ACR COVID-19 vaccine guidance does not recommend adjustment of the dosing or timing of tocilizumab administration
around vaccination.**

Nintedanib

The most common side-effect associated with nintedanib is diarrhea.”' It is recommended that nintedanib be taken
with food to improve gastrointestinal tolerability. In cases of diarrhea, patients should be treated promptly with
adequate hydration and medication such as loperamide. Dose reduction to 100 mg bid and/or treatment interrup-
tion may be necessary. Weight loss occurs in some patients, but rarely requires permanent discontinuation of
treatment.”’ Elevations in liver enzymes may occur in patients treated with nintedanib and periodic monitoring is
required.’” Data from the SENSCIS trial suggest that the dose adjustments used to manage adverse events did not
impact the benefit of nintedanib on reducing FVC decline.”’ However, the most effective dose of nintedanib in
reducing the progression of ILD is 150 mg bid’® and it is not possible to predict which patients will develop side-
effects. Some clinicians use uptitration in patients sensitive to GI intolerance, but the recommended usage is to
start patients on the 150 mg bid dose and then use dose reduction or treatment interruption to manage side-effects
if they occur.

Nintedanib reaches its maximum plasma concentration 2 to 4 hours after oral administration and steady state is
reached within 1 week.>® As nintedanib is a substrate for p-glycoprotein (P-gp) and, to a minor extent, CYP3A,
concomitant treatment with potent inhibitors or inducers of p-gp/CYP3A can affect exposure to nintedanib.’” Patients
receiving nintedanib and P-gp/CYP3A4 inhibitors, such as ketoconazole and erythromycin, should be monitored for
tolerability; co-administration of nintedanib and P-gp inducers, such as rifampicin and St. John’s wort, should be
avoided.’> Exposure to nintedanib is increased in subjects with mild or moderate hepatic impairment.’® Patients with
mild hepatic impairment (Child-Pugh A) can be treated with nintedanib 100 mg bid. Nintedanib is not recommended for
patients with moderate or severe hepatic impairment (Child-Pugh B or C). As nintedanib is an inhibitor of the vascular
endothelial growth factor receptor, bleeding is a potential risk.’* Patients at known risk of bleeding were excluded from
trials of nintedanib. Arterial thromboembolic events have been reported and caution is recommended when using
nintedanib in patients at higher cardiovascular risk, including known coronary artery disease.’* Nintedanib may increase
the risk of gastrointestinal perforation and caution is recommended when treating patients who have had recent
abdominal surgery, have a history of diverticular disease, or are receiving corticosteroids or non-steroidal anti-
inflammatory drugs.>

Other Medication-Related Issues

Male and female fertility may be impaired in patients treated with cyclophosphamide.*” Cyclophosphamide and
nintedanib can cause fetal harm and should not be used by women who are or may become pregnant. Use of
mycophenolate during pregnancy is associated with an increased risk of pregnancy loss and congenital malformations
and should be avoided if safer treatment options are available.*’

It is important that pharmacists involved with counseling patients with SSc-ILD be aware of how SSc may
affect organ systems and how those effects can impact medication administration, absorption and tolerability.
Management of gastrointestinal problems is particularly important, as gastrointestinal complications, including
dysmotility and diarrhea, are common manifestations of SSc.”® Issues with swallowing may increase the risk of
aspiration and put patients at risk of aspiration pneumonia. Historically there have been concerns over the toxicity
of methotrexate in patients with autoimmune diseases, including concerns over damage to the lungs. The use of

methotrexate in patients with SSc remains controversial,'’

particularly in patients at risk of kidney dysfunction or
pericardial or pleural effusions.

Pharmacists can advise on access to medications and assist with insurance authorization. Nintedanib is usually
initiated in the outpatient setting and must be dispensed through a specialty pharmacy. Patients with commercial

or government insurance may be eligible for the manufacturer’s copay program or for copay assistance through
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independent foundations. Obtaining insurance coverage for off-label use of drugs can be challenging and
pharmacists can help navigate the complex system by providing the insurance plan with the necessary information
and helping patients navigate barriers in communicating with specialty pharmacies.

Stem Cell Transplant and Lung Transplant

In patients with progressive SSc, hematopoietic stem cell transplantation (HSCT) improves long-term survival but is
associated with significant short-term mortality.”” Treatment guidelines issued by the European Alliance of Associations
for Rheumatology (EULAR) recommend that HSCT be considered for patients with rapidly progressive SSc at risk of
organ failure based on careful assessment of a patient’s risk-benefit profile.”® HSCT should only be performed at expert
centers.

Lung transplant is a therapeutic option for a select minority of patients with SSc-ILD who progress despite therapy
and do not have contraindications.”” Post-transplant mortality in patients with SSc-ILD is similar to that in patients with
other forms of ILD.®® Early referral is important to allow timely assessment of any contraindications for lung
transplantation.

Supportive Care

Patients with SSc-ILD should be offered supportive care as needed throughout the course of their disease. This may
include symptom relief, pulmonary rehabilitation, or supplemental oxygen.®'-** Many patients with SSc find support
groups such as those run by the Scleroderma Foundation (https://www.scleroderma.org) highly valuable for provid-

ing emotional support and a sense of community, as well as information to help them understand their disease and
be involved in decisions about their care.®® Patients with SSc often have high health literacy and would like to
receive as much information as they can. Pharmacists have the opportunity to provide medication-focused support to
these patients.

Conclusions

Pharmacists have an important role to play within the care team for patients with SSc-ILD by advising on the appropriate
use of drugs and on how to avoid, monitor, and manage medication-related problems. Patients with SSc often have
multiple systemic disease manifestations and comorbidities, which complicate their care, increase the risk of adverse
effects of medications, and make the expertise of a pharmacist particularly valuable. Patients with SSc-ILD are often
taking several medications, which may include immunomodulatory and antifibrotic therapies. They require regular
monitoring to assess the progression of their ILD, inform treatment decisions, and ensure that side effects can be
managed promptly. Pharmacists can contribute to patient education, helping patients to understand the aims of therapy,
and how to avoid or manage medication-related problems.
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