SYSTEMIC SCLEROSIS-ASSOCIATED INTERSTITIAL LUNG DISEASE

OVERVIEW

Interstitial lung disease (ILD) is a common sequela of systemic sclerosis (SSc) and is associated with significant morbidity
and mortality. SSc-ILD is a heterogenous disorder without a lack of clear guidance on diagnosis, management, and follow-
up. Pulmonary and extrapulmonary complications of SSc are common, with limited treatment options. Historically,
mycophenolate and cyclophosphamide have served as the first-line treatments, while nintedanib and tocilizumab have
recently emerged with new FDA approvals. Three cases are discussed in this activity by Flavia Castelino, MD, and Sonye
Danoff, MD, PhD, that provide clinical insights into the risks of lung involvement, latest advances in guidelines and
research, diagnostic testing, disease progression assessment, and shared decision-making. Join Drs. Castelino and Danoff
for this active learning activity on the diagnosis and treatment of patients with SSc-ILD.

CONTENT AREAS
e Diagnosis
e Risk factors
e Shared decision-making
First-line treatment
Patient monitoring
e Treating progressive disease
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CE INFORMATION

TARGET AUDIENCE

This activity was developed for a national audience of pulmonologists, radiologists, rheumatologists, dermatologists, and
primary care physicians, and other clinicians who have a role in the diagnosis and treatment of patients with systemic
sclerosis-associated interstitial lung disease (SSc-ILD).

LEARNING OBIJECTIVES

e Explain the risk for and symptoms suggestive of lung involvement in patients with scleroderma

e Discuss the latest advances in clinical guidelines and research related to systemic sclerosis-associated interstitial
lung disease (SSc-ILD)

e Engage best practices in the diagnostic testing and disease-progression assessment of SSc-ILD

e Employ shared decision-making strategies to optimize health outcomes in patients with SSc-ILD, including in
patients with associated comorbidities
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Editor’s Note: This is a transcript of a presentation on July 22, 2022. It has been edited and condensed for clarity.

Case 1 Question 1

Case background
35-year-old female with a history of Raynaud'’s presents to the clinic. Her Raynaud’s was diagnosed 3
months prior to this visit. She presents for further evaluation of her disease.

Question 1
What proportion of patients with Raynaud’s develop systemic sclerosis and what proportion of patients with
systemic sclerosis have a diagnosis of Raynaud’s?

a. Approximately 95% and 25%

b. Approximately 25% and 95%

c. Approximately 10% and 60%

d. Approximately 60% and 10%

Answer rationale
The correct answer is: B
e Secondary Raynaud’s phenomena has a wide differential, which includes systemic sclerosis. It is
associated with systemic sclerosis in about one-quarter of patients.! When patient’s carry a diagnosis
of Raynaud’s, it is important to include systemic sclerosis in the differential.
e Nearly all patients (more than 95% has been reported) that have systemic sclerosis have a preceding
diagnosis of Raynaud’s.?
References

1. Temprano KK. A review of Raynaud’s disease. Mo Med. 2016;113(2):123-126.

2. Adigun R, Goyal A, Hariz A. Systemic sclerosis. [Updated 2022 May 8]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2022 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK430875/?report=classicLi Q, Wallace L,

Faculty Commentary

Flavia Castelino, MD:

Approximately 25% of patients with Raynaud’s can go on to develop systemic sclerosis and it’s important,
when you’re evaluating a patient with Raynaud’s, to think about the broader differential. While, yes, some
patients can have primary Raynaud’s, which is not associated with a rheumatic disease, others can go on to
develop other conditions such as lupus, systemic sclerosis for example. And when you are seeing a patient
with systemic sclerosis, about 95% of them have Raynaud’s, and Raynaud’s is often 1 of the initial
manifestations of systemic sclerosis. So, seeing a patient with Raynaud’s should heighten your suspicion for
an underlying rheumatic condition, and systemic sclerosis should be on that list.

Sonye K. Danoff, MD, PhD:
Dr. Castelino, how do you differentiate between somebody who just has cold fingers vs somebody
who truly has Raynaud’s?
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Flavia Castelino, MD:

One thing that can be helpful, is that we often actually do nailfold capillary exams in our clinic visits, and
typically a patient with primary Raynaud’s would have normal nailfold capillaries. And then a patient who may
have an underlying rheumatic disease may actually have some nailfold changes. So, that nailfold capillary
exam can be quite informative. Sending to a rheumatologist early to get that exam is helpful as well.

Case 1 Question 2

Case background

During a further discussion with the patient, she also describes puffy hands, heartburn and mild dyspnea
upon exertion. Given her constellation of symptoms, and what she has read on the internet, she is
concerned for developing interstitial lung disease.

Question 2
For which of the following risk factors for early development of interstitial lung disease should this patient
be screened, and what information about development of lung disease should be communicated to her?
a. Extent of skin involvement (eg, limited, diffuse) is associated with high rates of lung disease
b. mRSS alone is predictive of lung disease involvement
c. Creatine phosphokinase levels are inversely associated with lung disease
d. Age at onset is associated with worse lung disease

Answer rationale
The correct answer is: A

e Various factors have been associated with early development of interstitial lung disease, such as
extent of skin involvement,’3 skin scoring, CPK levels, and hypothyroidism.** The prognosis of disease
is much less clear, with 1 study reporting approximately one-third of patients have no decline in lung
function when diagnosed with SSc-ILD. In these patients, male sex, higher skin scores, and dysphagia
symptoms were the strongest predictors of decline.

e Skin scoring alone is not predictive of disease, but skin scoring in combination with extent of skin
involvement provides a better understanding as skin scores often overlap in those that present with
diffuse versus limited skin involvement.?

e Age alone is not a predictor of disease; however, patients with diffuse skin involvement tend to be
younger, are diagnosed with Raynaud’s younger, and have other associated comorbidities at younger
ages than those with limited skin involvement.?

References

1. Gilson M, ZerkakD, Wipff J, et al. Prognostic factors for lung function in systemic sclerosis:
prospective study of 105 cases. Eur Respir J. 2010;35:112-117. doi:10.1183/09031936.00060209

2. Walker UA, Tyndall A, Czirjak L, et al. Clinical risk assessment of organ manifestations in systemic
sclerosis: a report from the EULAR scleroderma trials and research group database. Ann Rheum Dis.
2007;66(6):754-763. doi:10.1136/ard.2006.062901

3. Wangkaew S, Euathrongchit J, Wattanawittasas P, et al. Incidence and predictors of interstitial lung
disease (ILD) in Thai patients with early systemic sclerosis: inception cohort study. Mod Rheumatol.
2016;26:588-593. do0i:10.3109/14397595.2015.1115455
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4. McNearney TA, Reveille JD, Fischbach M, et al. Pulmonary involvement in systemic sclerosis:
associations with genetic, serologic, sociodemographic, and behavioral risk factors. Arthritis Rheum.
2007;57:318-326. doi:10.1002/art.22532
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

There are a number of different risk factors for the development of interstitial lung disease (ILD) that have
been identified in systemic sclerosis. We recognize that the extent of skin involvement is a very powerful
predictor of the development of interstitial lung disease. There are certainly many other factors that can be
associated with interstitial lung disease, and these can include issues like CPK levels and hypothyroidism, but
for the average patient, the most important single predictor is the extent of skin involvement, and that is in
addition to simply the presence of skin involvement and the modified Rodnan skin score.

Case 1l Question 3

Case background
Later during the visit, the patient describes new shortness of breath and fatigue in the last 3 months. Her
shortness of breath is worse with exertion (1 flight of stairs).

Her past medical history is notable for hyperlipidemia (controlled with atorvastatin) and GERD (controlled
with omeprazole). Her family and social history are unremarkable.

Physical exam findings:
e Vitals: BP 140/85 | Pulse 61 | Temp 36.4 °C (97.6 °F) | Ht 1.727 m (5' 8") | Wt 76.2 kg (168 Ib) |
Sp02 94% | BMI 25.54 kg/m?2
e Gen: Ptis AAOx3, in NAD.
e HEENT: NC/AT, PERRL, nonicteric. EOMI. MMM, w/o exudates.
e Neck: Supple, NT, trachea midline
e Chest: bibasilar crackles, no wheezes
e CV:RRR; normal $S152, no m/r/g appreciated
e Abd: soft, nontender, nondistended; NABS
e Extremities:
o UE: no soft tissue swelling, warmth, effusion, erythema of DIPs, PIPs, MCPs, wrists, elbows
b/l. Full range of motion of all joints.
o LE: no soft tissue swelling, warmth, effusion, erythema of MTPs, ankles, knees b/I. Full
range of motion of all joints.
e Skin: Evidence of sclerodactyly, evidence of scattered nailfold capillary dropout and giant capillaries,
no digital ulcers
e mRSS7

ANNENBERG CENTER

FOR HEALTH SCIENCES

AT EISENHOWER

Imparting knowledge. Improving patient care.



SYSTEMIC SCLEROSIS-ASSOCIATED INTERSTITIAL LUNG DISEASE

Lab Results:
e CBCunremarkable
e Chemistry unremarkable
e CKnormal

Question 3

Which of the following diagnostic tests should be considered the highest priority at this time?
a. PM/Scl antibody

Antinuclear antibody

Anti-Th/To antibody

Pulmonary Function Tests

High Resolution Chest CT

P a0 yT

Answer rationale

The correct answer is: E

e High resolution chest CT (HRCT) should be performed. It has also been correlated with pulmonary
function tests and has been associated with mortality data.**

e Antibody testing may be helpful in the differential diagnosis of SSc and some are being explored for
their associations with the development of SSc-ILD; however, their diagnostic capacity is limited
without the context of other testing.>®

e  While pulmonary function tests are important to perform and monitor, they alone, are insufficient in
diagnosing SSc-ILD based on a low sensitivity.’
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

| think that, in considering testing in a patient for whom you have a concern for interstitial lung disease, the
first question is, what drew you to think the patient might have interstitial lung disease? And obviously, in this
case scenario, the things that would really draw your attention are firstly the fact that the patient’s oxygen
saturation on room air at rest is 94%. There is evidence of crackles on exam. You don’t have mention of a
suggestion of pulmonary hypertension, so there’s no loud P2 or split S2 that’s noted. You do have a really nice
description for the extent of skin involvement and the presence of nailfold capillary dropout, so you have a
really strong suggestion that this is a patient with systemic sclerosis, but you also have the very clear physical
findings suggestive of the presence of interstitial lung disease. And when you have a patient for whom you're
concerned about interstitial lung disease, while testing for autoantibodies, obviously, is a part of the workup,
probably the highest priority is actually to get a high-resolution chest computed tomography (CT) scan. And
the reason for this is that really when you look at the prognosis for patients who have interstitial lung disease,
1 of the strongest predictors is, in fact, the extent of lung involvement on the high-resolution CT scan. Clearly,
pulmonary function testing (PFT) will be part of the workup, but probably the first priority would actually be
to get the high-resolution CT scan.

Case 1 Question 4

Case background
Diagnostic tests revealed the following:
e ANA 1:1280, centromere pattern
e dsDNA, Ro, La, Scl-70, Sm/RNP negative

Pulmonary Function Tests:
e FEV1 and FVC are reduced, FEV1/FVC is within normal limits. TLC is decreased. FRC is decreased. RV is
normal.
e RV/TLC ratio is normal. Single breath diffusion capacity is reduced. These data demonstrate a moderate
restrictive ventilatory deficit with a moderate reduction in diffusion capacity.

High Resolution Chest CT Interpretation:

e Basilar dependent primarily posterior, peripheral ground-glass opacities which persist on prone
imaging, with underlying reticulation, traction bronchiectasis and bronchiolectasis without evidence of
honeycombing which would be consistent with a NSIP pattern, commonly seen in SSc-ILD

e Dilated fluid-filled esophagus also would be consistent with the patient's clinical history
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Question 4

Based on the diagnostic tests, which results should be described to the patient to understand disease
progression and mortality?

a. Extent of disease on CT

b. Reduced forced vital capacity

c. None, her age and gender are predictive of mortality

d. None, order a bronchoalveolar lavage for prognostication

Answer rationale

The correct answer is: A

e High resolution chest CT (HRCT) should be discussed with the patient as it has been correlated with
pulmonary function tests and has been associated with mortality data.>*

e FVC may also be beneficial to discuss with the patient, however, there is a large variation change in FVC.
Approximately one-third of patients have no change, few (about 8%) have rapid decline, and most (nearly
60%) have a slow progressive decline. Serial monitoring of FVC would provide more beneficial information
to the patient than a single reading.’
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

One of the biggest concerns patients have when they are told that they have a diagnosis of interstitial lung disease
is, what’s going to happen next, what is my prognosis in this situation? And obviously, while it’s difficult to
prognosticate for the individual, there are certain features of disease that allow us to know that a disease is more
likely to be progressive or perhaps less likely to be progressive. And, in this situation, the feature which is most
associated with progression is actually the extent of involvement on the initial CT scan. In this case, you have a
patient who has peripheral ground-glass opacities, you’ve got some traction bronchiectasis and bronchiolectasis.
And so, it is suggestive of a nonspecific interstitial pneumonia (NSIP) pattern, but it also suggests that you might
actually have the beginning of a fibrotic NSIP pattern and, again, the extent of disease on the CT scan is going to
be the most predictive of the patient’s subsequent course. Certainly, understanding what the patient’s forced
vital capacity (FVC) is, is critical, as pulmonary function testing is really 1 of the ways that we follow patients
through their disease course. But there is some variability, and many patients who present with systemic sclerosis
and ILD will actually have relatively preserved FVCs at the beginning of disease.
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Her age and gender are obviously things that are fixed factors, and males generally have worse prognosis.
Patients who are older have a worse prognosis. So, those are not necessarily things that you need to address with
the patient. And, at present, we do not use bronchoalveolar lavage (BAL) for prognostication, largely because it
hasn’t been shown to be particularly predictive of response to therapy.

Case 1l Question 5

Case background
The patient states that she does not clearly understand the disease and what to expect from it, moving
forward.

After a detailed discussion on risks of treatment, disease progression, and mortality, the patient decides she
would like to proceed with treatment. However she would like to understand the benefit of treatment vs the
risk of adverse effects.

Question 5
Which of the following statements best describes the likely benefit of treatment against the risks of
treatment-related adverse effects?

Patients with significant lung function loss are most likely to benefit from treatment
Asymptomatic patients with stable disease are most likely to benefit from treatment
Patients with early-stage disease are most likely to benefit from treatment

Patients with late-stage disease are most likely to see improved FVC

o0 oo

Answer rationale
The correct answer is C.

e Patients have a hard time understanding the disease and its progression. They have high expectations
of their providers and their communication about the disease and are often not provided time to ask
questions.? Research has shown that both prognosis and mortality are often not discussed.?

e |tis thought that patients with early disease are most likely to benefit, given the large uncertainty
around disease progression. It should be communicated clearly to the patient that little data exist in
predicting who progresses, but that with treatment, clinical outcomes have improved.**?
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Faculty Commentary

Flavia Castelino, MD:

Patients with early-stage disease are more likely to benefit from treatment. Now, the course of systemic
sclerosis is quite varied between patients. Some may be caught earlier on when we can actually make
differences in terms of their management of systemic sclerosis interstitial lung disease, and having that open
discussion first, when you meet a patient, is really of utmost importance.

In terms of the other choices, well, yes, patients can benefit from treatment even later on. It’s important to
really think about the disease at the early stage and really start the screening and then also potential
treatments early, at the diagnosis. In terms of benefit, there’s still a lot of uncertainty in terms of disease
progression and whether all these treatments will benefit an individual patient. However, really we need to
stress to the patient that treating early can be beneficial, but the data itself is quite sparse, and there’s a lot
more research going on to understand the various predictors of progression of lung disease.

Dr. Danoff, if you also want to just weigh in on this, given your expertise in ILD, as well?

Sonye K. Danoff, MD, PhD:
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Dr. Castelino, | really agree with what you said. | think that the point is that screening early is really critical
because we can typically make the most impact in disease course. However, clearly, for patients who present
later in disease, we would still treat with the goal of limiting the damage caused by the interstitial lung disease.
| think that that’s really important. It’s a subtle point, but a very important point, that you’ve made.

Case 1 Question 6

Case background
The patient is grateful for the opportunity to ask questions and better understand her disease. After
discussing the risks vs benefits of treatments, the patient has decided she wants to proceed with treatment.

Question 6
Based on the patient’s current SSc-ILD status and past medical history, which of the following treatments is
the most appropriate first-line choice?

Nintedanib
Cyclophosphamide
Mycophenolate mofetil
Tocilizumab
Azathioprine

®op o

Answer rationale
The correct answer is C.

e Both cyclophosphamide and mycophenolate mofetil (MMF) could be considered first-line. They are
considered equally efficacious; however, MMF is better tolerated.”

e Nintedanib has shown a slower decline in FVC, but no clinically meaningful benefit for other outcomes.
Nearly half of the patients in a study of nintedanib were already on MMF. Nintedanib is likely better
reserved as a second- or third-line option.®

e Data for tocilizumab shows that it can also slow the rate of pulmonary decline, but has no impact on
skin involvement of SSc. It would be a reasonable option for patients unable to take, or who have
failed, MMF or cyclophosphamide.>*°

e The important distinction between nintedanib and tocilizumab use can be drawn from their study data.
Nintedanib was primarily studied in patients with progressive ILD, regardless of diffuse or limited
cutaneous involvement. On the other hand, tocilizumab was primarily studied in early diffuse
cutaneous disease without significant pulmonary involvement.!

e Data supporting the use of azathioprine have shown that it does not reduce the decline in pulmonary
function to the degree that other drugs, such as cyclophosphamide, do.*
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

For a patient who's presenting with systemic sclerosis with interstitial lung disease, we typically begin therapy
with mycophenolate. The rationale for that is based on the Scleroderma Lung Studies which have shown that
there’s both efficacy of cyclophosphamide and mycophenolate for initial therapy, however mycophenolate is
better tolerated, with less significant severe side effects. Therefore, mycophenolate would be the first drug
that | would reach for.

Now, many people are thinking about nintedanib, which has had a recent positive clinical trial in the SENSCIS
trial. However that is really a trial that was designed around patients who had progressive disease. In contrast,
tocilizumab, which also has recently been in the news, was a study that was done on patients who actually had
very, very early disease, and really was not focused on the treatment of interstitial lung disease, although there
was a positive outcome. Those patients were not on other immunosuppressive agents, so it wasn’t really a
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head-to-head looking at tocilizumab vs mycophenolate.

And finally, azathioprine, which is a very common therapeutic agent used in other forms of connective tissue
disease/ILD, has actually not been shown in systemic sclerosis to have the same level of efficacy as
mycophenolate. Therefore, my initial choice would be mycophenolate for this patient.

Case 1 Question 7

Case background

The patient developed intolerable gastrointestinal side effects with the use of mycophenolate mofetil and
self-discontinued after 3 days. After further discussion, the patient still wishes to pursue therapy.

Question 7

Which of the following options is the most appropriate to offer the patient at this time?
a. Nintedanib
b. Mycophenolic acid
¢. Glucocorticoids
d. Tocilizumab

Answer rationale

The correct answer is B

e Given the skin involvement but intolerable Gl side effects, it is reasonable to trial mycophenolic acid as
it is enteric coated and has less Gl side effects. There is data on its use in patients with SSc-ILD.
Mycophenolic acid is enteric coated and generally has less Gl side effects

e Nintedanib and tocilizumab can still be reserved given the availability of other treatments.>”’

e Monotherapy glucocorticoids are not likely beneficial but may be considered as adjuvant therapy to
cyclophosphamide.®
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Faculty Commentary

Flavia Castelino, MD:

This patient is having a hard time taking the mycophenolate mofetil and, in this case, answer B, mycophenolic
acid or Myfortic could be indicated and typically the side effects seen with Myfortic, in terms of the
gastrointestinal side effects, are often better tolerated. The medication itself is enteric-coated and often has
less gastrointestinal side effects. In terms of these other medications, they can be considered if there is further
disease progression, but currently the scenario here is that the patient is not tolerating their mycophenolate,
therefore switching to a sister drug here in terms of mycophenolic acid can make sense.

Case 1 Question 8

Case background

Consider the scenario in which the patient chose an alternative initial management plan of intravenous
cyclophosphamide and now presents to clinic 6 months later. Repeat pulmonary function tests have shown
modest improvement since baseline.

Question 8
What is the best next step in treatment?
a. Continue treatment since maximal treatment response takes 6 to 12 months
b. Increase cyclophosphamide dose to achieve greater improvement in lung function
¢. Add azathioprine to achieve greater improvement in lung function
d. Switch to oral cyclophosphamide as maintenance therapy

Answer rationale
The correct answer is D.

e A switch to oral cyclophosphamide is a reasonable option at this time given the equivalent efficacy
data to the IV formulation, less serious adverse effects, and less adjuvant drug use.'?

e Although the optimal duration is not known, most studies of cyclophosphamide show benefit to 24
months after 1 year of treatment.3®
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e In a study of patients that received IV cyclophosphamide, outcomes were worse in those treated

with azathioprine vs oral cyclophosphamide.®
e There does not appear to be a dose-response curve for cyclophosphamide, as even low dose pulse
regimens have shown to be effective, so increasing the dose is not likely to improve outcomes.**°
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

In this situation, the patient has been given intravenous cyclophosphamide and has had improvement in their
pulmonary function testing. And so, the question is really what’s the next best steps. If you use IV
cyclophosphamide, what do you follow on with? And just to back up, the reason why we think about switching
from IV cyclophosphamide is because of the long-term risks associated with exposure to cyclophosphamide.
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In general, after a patient has had 6 months of IV cyclophosphamide, the recommendation is to switch to oral

cyclophosphamide for maintenance therapy.

Continuing it for 12 months, you’re balancing the risk/benefit profile. The risks being the evolution of
hemorrhagic cystitis and other, and cytopenias associated with cyclophosphamide. | would certainly not
increase the dose. The point being that cyclophosphamide can have fairly significant toxicities at higher doses
and azathioprine is really not indicated. One might argue that the other alternative would be to actually switch
to oral mycophenolate which, again, would be a reasonable choice in this situation, and particularly if there
was any concern about the potential for side effects related to the cyclophosphamide. And again,
cyclophosphamide side effects tend to increase over time, so limiting the length of time the patient’s on
cyclophosphamide tends to be a favorable choice.

Would you have any comments on that, Dr. Castelino?
Flavia Castelino, MD:

In this case, while D is certainly a very valid answer in terms of switching the patient to oral cyclophosphamide,
| think in practice what we tend to do is actually switch to oral mycophenolate as it is better tolerated. So,
typically, after a 6-month course of IV cyclophosphamide, if the patient does get that now, we would move to
oral mycophenolate. So, D is certainly a correct answer here, but there is another option in terms of using
mycophenolate, as you mentioned.

Case 2 Question 1

Case background

A 30-year-old male presents to the clinic with progressive SSc-ILD. He was diagnosed with SSc at the age of
28, with diffuse skin involvement. Given his age and extent of skin involvement, he was deemed at high-risk
for progressive disease and started on MMF. After a year of treatment, he presents to the clinic with
progressive ILD. Upon presentation he has notable dyspnea upon minimal exertion and an HRCT reveals
more extensive disease. His PFTs have shown a rapid decline in FVC from prior.

Question 1

Which of the following treatment options is most appropriate at this time?
a. Continue MMF and add tocilizumab
b. Continue MMF and add nintedanib
c. Discontinue MMF and start tocilizumab
d. Discontinue MMF and start nintedanib

Answer rationale

The correct answer is B.
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e Patients’ with rapidly progressive disease on a first-line therapy (MMF and cyclophosphamide) have
few treatment options. They can be switched to a different drug or have combination therapy
added.!

e Studies of nintedanib included patients on MMF, while studies of tocilizumab excluded them.?*

e No studies exist to date comparing these methods. Given the patient’s progression, background
immunomodulation (continuing the MMF), while adding treatment is a reasonable approach.
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

This question really focuses on what you would do in a patient who has progressive systemic sclerosis-
associated ILD and | think that the decision is really somewhat challenging here. The correct answer is B, which
is to add nintedanib. And the rationale for that is that there has been the INBUILD study which has shown that,
for patients who are appropriately treated for their underlying interstitial lung disease who have progression
based on CT, PFTs or symptoms, adding nintedanib slows the rate of decline of lung function.

In a patient who has extensive involvement of systemic targets, including skin, | think that it’s pretty clear you
would want to continue an immunosuppressive agent and whether you chose to continue mycophenolate or
possibly either change to a different agent or add another agent, | think is something that | would really defer
to my rheumatology colleagues on. And in terms of deciding between nintedanib and tocilizumab, again it just
really goes back to the structure of the clinical trials where tocilizumab was tested in a population of patients
who really were not selected for the presence of interstitial lung disease. A subset of the patients had
interstitial lung disease, but it was primarily for early disease stage. It’s just not well-shown in this population
that there would be any benefit from tocilizumab. And again, the notion of discontinuing the underlying
immunosuppressive agent is just a reminder that you would not discontinue it because the patient has a
systemic disorder. And Dr. Castelino, do you want to just comment on sort of what you’re thinking is around
immunosuppressants in a patient who has progression?
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Flavia Castelino, MD:

This patient also has diffuse skin involvement. So, that would be another reason to keep the patient on the
mycophenolate, the immunosuppressant. The nintedanib studies focus more on fibrosis, but then
understanding systemic sclerosis, we have to also think about the immune aspects. Keeping this patient on the
mycophenolate makes sense as well. So, certainly option B, as you mentioned.

Case 2 Question 2

Case background
Based on discussion with the patient, he is interested in better understanding the expected benefits of
treatment options that he has available to him.

Question 2
Which of the following drugs: benefits statements is true?
a. Tocilizumab: tocilizumab is likely to preserve lung function and improve skin fibrosis
b. Nintedanib: nintedanib is likely to preserve lung function but not skin fibrosis
c. Rituximab: rituximab is more likely to improve lung function at 12 months
d. Glucocorticoids: glucocorticoids in high doses are safe for patients on cyclophosphamide

Answer rationale

The correct answer is: B.

e Nintedanib and tocilizumab have not shown improvements in skin related outcomes, but have both
shown preservation of lung function.'3
e Rituximab is generally reserved as a third+ line option. When compared to standard treatments,
outcomes are similar at 12 months.*
e Adjuvant glucocorticoids, if used, should be used at low doses. High dose glucocorticoids increase the
risk of poor renal and infectious related outcomes when used in conjunction with cyclophosphamide.®
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5. Herrick AL. Controversies on the use of steroids in systemic sclerosis. J Scleroderm Rel Dis.
2017;2(2):84-91. doi:org/10.5301/jsrd.5000234

Faculty Commentary
Flavia Castelino, MD:

Nintedanib is likely to preserve lung function, but not skin fibrosis. And, as Dr. Danoff has mentioned
previously, the studies using nintedanib and tocilizumab did not show any improvement in skin involvement
and were done in 2 different patient populations. Typically, when we think about these drugs, tocilizumab and
nintedanib and rituximab, in patients with scleroderma, nintedanib is often now the next line after the
immunosuppressive agents.

In terms of the other options of rituximab, typically this is saved as a third-line option and there are studies
ongoing in terms of looking at this is systemic sclerosis and other rheumatologic disease-associated ILD. In
terms of adjuvant steroids, we tend to back away from this in the treatment of systemic sclerosis-ILD,
particularly because of the risk of steroid-induced renal crisis in scleroderma and if steroids are ever used, we
try to use just the very low dose, the lowest doses possible. Dr. Danoff, | don’t know if you want to comment
further on any of these treatments in your clinical practice.

Sonye K. Danoff, MD, PhD:

| just wanted to mention there’s a very recently-reported trial comparing IV cyclophosphamide and rituximab
in patients with a variety of connective tissue disorders (CTD)-ILDs and essentially the trial showed
noninferiority of rituximab and cyclophosphamide, but it was not specifically in a systemic sclerosis patient
population. But just so that our learners are aware that that study is also available at present.

Case 3 Question 1

Case background

40-year-old female with a history of anxiety presents for evaluation of a 4-month history of arthralgia,
puffiness to hands and color changes in the cold, and dyspnea upon exertion (1 flight of stairs).

Past Medical History: Anxiety
Current medications: None
Social History: Married, 2 children, no tobacco, rare ETOH use
Physical Exam Findings:
e Vitals: BP117/61 | Pulse 84 | Temp 37.1°C (98.8 °F) | Ht 166.4 cm (5' 5.5") | Wt 79.4 kg (175 |b) |
BMI 28.68 kg/m?

e Gen: Ptis AAOx3, in NAD.
e HEENT: NC/AT, PERRL, nonicteric. EOMI. MMM, w/o exudates.

* Neck: Supple, NT, trachea midline
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e Chest: CTA b/, no crackles, no wheezes
* CV:RRR; normal $1S2, no m/r/g appreciated
¢  Abd: soft, nontender, nondistended; NABS
*  Extremities:
* UE: no soft tissue swelling, warmth, effusion, erythema of DIPs, PIPs, MCPs, wrists, elbows
b/I. Full range of motion of all joints.
* LE: no soft tissue swelling, warmth, effusion, erythema of MTPs, ankles, knees b/I. Full range
of motion of all joints.
» Skin: +sclerodactyly, no rashes, no ulcers appreciated. Nailfold capillary exam with evidence of
dropout, dilated loops.
* MRSS: 12

Lab Results
*  CBC, chemistry unremarkable
* CRP4.2,ESR18
* ANA 1:2560, speckled pattern
* dsDNA, SSA, SSB, Sm/RNP negative
*  +5cl-70 (750)

Pulmonary Function Tests
e FEV1, FVC, and FEV1/FVC are within normal limits.
* TLC and subdivisions are normal.
* RV/TLC ratio is decreased. Single breath diffusion capacity is normal.
* Normal six-minute walk distance (580 meters, 94% predicted) without oxygen desaturation on room
air.
* These test results indicate normal pulmonary function.

High Resolution Chest CT Interpretation
*  Mild peribronchial fibrosis in the lung bases, likely nonspecific interstitial pneumonia

Question 1

What risk factors, that are present in the patient, have been associated with worsening of disease?
a. Diffuse skin involvement
b. Low skin thickness score
c. Current pulmonary function
d. Anxiety

Answer rationale

The correct answer is: A.

e The patient has a higher skin thickness score, which, along with diffuse skin involvement has been
associated with a worse prognosis.'?

e  Current pulmonary function alone has not been associated with a worse prognosis, but should be
monitored for disease progression. There are cohorts of patients that have evidence of ILD on
radiography without a change in pulmonary function.?
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e While many comorbidities have been researched, anxiety has not shown to be associated with
worsened outcomes in patients, although it is fairly common in patients with pulmonary fibrosis.*
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Faculty Commentary

Flavia Castelino, MD:

Reviewing this patient’s exam, she has evidence of sclerodactyly, so skin involvement of her hands, and she
additionally has some nailfold capillary changes that are all indicative of systemic sclerosis. Her skin score is a
12. We don’t have the breakdown of the skin score, but certainly that is a significant skin score in terms of
alluding to diffuse skin involvement.

In terms of her other testing, she has pulmonary function tests that are primarily within normal pulmonary
function. So, the fact that she has normal pulmonary function does not put her at increased risk. So, the answer
here is A, that she has diffuse skin involvement and certainly a higher skin thickness score can be associated
with a worse prognosis. As | mentioned, her pulmonary function is normal, so that certainly helps in terms of
her prognosis as well. And then in terms of the other answer choices, low skin thickness score, her skin score
is actually 12 which is significant and her anxiety also doesn’t really have a role in terms of progression of her
worsening of disease.

Case 3 Question 2

Case background

The patient has been diagnosed with early, diffuse scleroderma. Her pulmonary involvement is minimal.

Question 2

Which of the following systems are likely to be involved as her disease progresses?
a. Skin, GI, Pulmonary, Cardiac, Renal
b. Skin, Gl, Neuro, Cardiac, Renal
c. Skin, GI, Lymphatic, Cardiac, Renal
d. Skin, Gl, Reproductive, Cardiac, Renal

Answer rationale

The correct answer is A.
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e There is a large heterogeneity in the disease course, which is why a systems-based approach to patient
evaluation is important. Data from both Europe and the United States have shown that the most
common symptoms were skin related in nearly three-quarters of patients, followed by gastrointestinal
in more than two-thirds, pulmonary in about two-thirds, cardiac in about a third, and renal in less than 1
out of every 10 patients.>?
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Faculty Commentary

Flavia Castelino, MD:

Skin, gastrointestinal involvement, pulmonary involvement, cardiac and renal in terms of disease progression.
But again, this can be quite varied based on individual patients and there is a lot of heterogeneity in systemic
sclerosis. So, while this answer choice here is correct, it’s important to really think about all these organ systems
as you’re evaluating a patient with systemic sclerosis.

In terms of skin, this is the primary manifestation, but many patients have significant Gl involvement. Two-
thirds of patients can have pulmonary involvement. We're learning a lot more about the cardiac involvement
in scleroderma and a lot of the studies here have been done at autopsy, but certainly it’s important to think
about cardiac manifestations in systemic sclerosis. And, in terms of renal manifestations, we’re seeing this less
now since we're seeing less renal crisis because of the awareness of the use of steroids in systemic sclerosis.

Case 3 Question 3

Case background

The patient presents 1-year later with stable disease based on symptoms.

Question 3

Based on her current status, which is the most important routine surveillance test that should be considered?
a. Skin exams every 6 months
b. Pulmonary function tests every 6 months
c. High resolution chest CT every 6 months
d. Six-minute walk test every 3 months

Answer rationale

The correct answer is: B.

e  While all of these should be done, the frequency of these monitoring parameters needs to be examined.

Data has emerged that changes in PFTs have been associated with mortality and is an easy, noninvasive
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test.! It is routine clinical practice to perform PFTs every 6 to 12 months, although this may vary by
specialty.

e The exact frequency of any surveillance has not yet been established, but all of these should be
considered. A rapid change in PFTs may prompt a repeat HRCT. The same may be said for a rapid change
in symptoms (eg, dyspnea) prompting a repeat PFT. A true monitoring algorithm has yet to be
developed.? Monitoring of progression of disease should be discussed with patients during each visit.
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

The correct answer here is B, which is pulmonary function testing every 6 months. And the reason that this is
so important is, as Dr. Castelino nicely pointed out, patients who present with just skin disease can still evolve
into really a wide array of end-organ involvement. And obviously lung disease is probably the most serious in
terms of the likelihood of increased morbidity and mortality. Maintaining a routine of following the pulmonary
function tests is incredibly important. It can pick up small declines in lung function, even before patients may
recognize them. It’s important to continue to examine the patient’s skin, as you would with any patient with a
systemic disorder like systemic sclerosis. It’s really not necessary to do high-resolution imaging on a regular
basis. | think that that’s something that we’ve come to appreciate, and it is that imaging is something that can
be used when there’s a clinical change for a patient, but probably doesn’t need to be done on a routine basis.
And whether or not to get a 6-minute walk test every 3 months, | think is also sort of an interesting question.
It’s not necessary as long as a patient has good control otherwise. At many of our scleroderma clinics, and Dr.
Castelino can comment on this in a moment, we’ll routinely do 6-minute walk tests every time a patient is seen
in clinic and | think it provides valuable information and certainly it will help you understand what the functional
consequence of disease is. But | do think that pulmonary function testing is something that should be done on
a routine basis and one can consider doing 6-minute walk tests at 3-month follow-up for a stable patient, but
is probably a little bit more than most clinics would do. But if the patient is coming in every 6 months for routine
follow-up and it is feasible in the clinic to do a 6-minute walk test, | don’t think it’s an unreasonable thing to do,
but certainly PFTs, | think, are fairly mandatory. Do you want to comment on the practice in your clinic with
regard to 6-minute walk tests?

Flavia Castelino, MD:

Essentially what we do with the 6-minute walk test is we usually get that done at baseline. | do think 3 months
is a bit aggressive in terms of monitoring the 6-minute walk test. One thing in scleroderma patients is other
aspects of their disease can also impact the 6-minute walk test. So, if they have some muscle deconditioning, if
they have just inability to really complete the walk itself just due to other factors from their skin, their muscle
involvement and just deconditioning, | think it’s important to keep that in mind when assessing the 6-minute
walk test. But we certainly don’t do it every three months, maybe even once a year. | think practices vary across
the country.
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Sonye K. Danoff, MD, PhD:

| think one of the other things that makes a 6-minute walk test a little bit problematic, again not to say that it
shouldn’t be done, but just to think about it is the very high rates of Raynaud’s in these patients. And it really
requires the set-up that you can actually be sure you can effectively monitor a pulse oximetry if that’s part of
what you’re doing, which is pretty standard, and often requires something like a forehead probe or an ear probe
to be used in order to be sure that you’re accurately recording what the patient’s oxygen saturation is.

Flavia Castelino, MD:

That’s a very important point and | would encourage clinics to actually invest in those forehead probes, just
because even just checking the pulse oximeter in a clinic for routine vitals is difficult at times in our scleroderma
patients.

Case 4 Question 1

Case background

A 56-year-old Black male presents to the clinic for evaluation of his dyspnea. The dyspnea is most prominent
during exertion and has worsened over the last year according to his reports. The year prior, he was regularly
exercising but has since mostly stopped. He has intermittent, but worsened nonproductive cough. He has lost
approximately 10 Ib in the last year, but denies any other associated symptoms. His vaccinations are up-to-
date; however, he has not received a COVID vaccine.

His vitals are stable at: BP 121/70 | Pulse 78 | Temp 36.5 °C (97.7 °F) | Ht 182.9 cm (6') | Wt 91.6 kg (202 Ib)
| BMI 27.4 kg/m?

His family history is negative for malignancy, cardiac or renal disease.
He denies the use of alcohol or tobacco products.

Upon physical examination he has notable, diffuse cutaneous involvement. His pulmonary function tests and
chest CT have shown moderate interstitial lung disease. The patient has significant concerns about initiating
immunosuppressive therapy.

Question 1

What nonimmunosuppressive preventive/treatment strategy is the most important to offer to this patient at
this time?

Physical rehabilitation

Up-to-date vaccinations

Routine cancer screening

Angiotensin-converting enzyme inhibitor

o0 oo

Answer rationale

The correct answer is: A

e The patient would most clearly benefit from physical rehabilitation given his lack of exercise at the

moment.*
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e His vaccines are up-to-date, with the exception of a COVID vaccine, which should be discussed with him,
particularly since has not started immunosuppressive therapy. Given his disease, he should receive the
vaccine, but the series, including a booster, will take months to complete.?

e Although routine cancer screening should occur, this is less likely given his family history and the
infrequency at which this is comorbid (relative to other diseases) to SSc-ILD.>*

e Renal insufficiency in patients with SSc-ILD has significantly decreased since the addition of ACE
inhibitors to the market; however, he is currently at low risk for this.3*
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Faculty Commentary

Flavia Castelino, MD:

This is often 1 of the under-discussed topics in scleroderma and care for scleroderma patients. Especially in a
patient with scleroderma interstitial lung disease, getting them into a rehabilitation program early on, getting
them into physical therapy as well, and occupational therapy is of utmost importance to just help with their
muscle conditioning and their daily activities of living. In terms of answer B, up to date on vaccinations, it looks
like this patient is up to date, however he has not received his COVID vaccine. So, certainly guiding the patient
in terms of considering the COVID vaccination is also of importance, but it sounds like he’s already up to date
on these other vaccines.

In terms of routine cancer screening, so in all our scleroderma patients, we do encourage age-appropriate
cancer screening. Scleroderma has been associated with an increased risk of malignancy, therefore it’s just
important to check in with the patient and make sure their primary care is additionally maintaining their cancer
screening.

Case 4 Question 2

Case background

Despite appropriate treatment over the last 6 months, the patient has rapidly declined. He now has dyspnea
at baseline. Based on his symptom progression, despite trials of several medications, you believe his disease
has progressed and order a battery of tests.

Test results confirm that his SSc-ILD has progressed and he has also developed pulmonary arterial

hypertension. He is negative for GERD and diabetes.
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Question 2

Which of the following recommendations is most appropriate at this time?
a. Refer patient for lung transplant evaluation
b. Refer patient for pulmonary arterial hypertension management
c. Refer patient for hematopoietic stem cell transplantation
d. Refer patient to palliative care

Answer rationale
The correct answer is A.

e For the patient with rapidly progressive, multimorbid SSc-ILD, there are few options if treatment has
failed. PAH management at this time, while important, is not going to change the trajectory of his
underlying disease. HSCT is still fairly investigational, and the outcomes are not overwhelming.? Lung
transplant may be his best option if he can tolerate it.>* A referral to palliative care, if it alighs with the
patient’s goals of care, may also be appropriate.
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Faculty Commentary

Sonye K. Danoff, MD, PhD:

The patient has progressed and is declining rapidly. He has dyspnea at baseline, despite appropriate treatment.
And he’s also developed pulmonary hypertension. So, what would be the next step at this point in time?
Obviously, the key with patients who have progressive disease is to actually think about where are they going
and at the same time you’re treating where they are right now, you have to really be focused on where you’re
headed. In this case, | would refer the patient for lung transplant evaluation which is answer A. | think that it is
also appropriate to have the patient evaluated for management of pulmonary arterial hypertension. Clearly, in
the patient with systemic sclerosis, there are well-done studies suggesting that there are benefits to treatment
of pulmonary hypertension and part of what the goal is, is to control his symptom burden and this might be
accomplished with the use of pulmonary hypertension therapy. Of course, it’s not going to prevent progression
of his interstitial lung disease, necessarily, but it would control symptom burden in the present moment.
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In terms of referring for hematopoietic stem cell transplantation, | think that this is really still something that |

would consider at an experimental level and, although there have been reports of successful hematopoietic
stem cell transplants in some individual patients, this is a patient who comes with really multiple organ
involvement with both interstitial lung disease and pulmonary hypertension. And generally, the presence of
lung disease is considered to be a relative contraindication to stem cell transplantation. There really isn’t any
evidence at present that stem cell transplantation has benefit for interstitial lung disease.

And then the last question, the last potential answer, which is palliative care, is absolutely. | think that it is really
important to recognize the symptom burden associated with interstitial lung disease in systemic sclerosis as
well as other diseases and to engage supportive care that will improve patients’ quality of life. Having palliative
care engaged at this point or even earlier in the patient’s course is quite appropriate with a focus on things like
breathlessness management, strategies for coping with the stress associated with the diagnosis and progressing
disease. | would consider these as kind of both/and responses rather than either/or responses.

Faculty Discussion: Pearls of Screening and Evaluation

Flavia Castelino, MD:

| would like to leave you with some pearls as you’re evaluating a patient with systemic sclerosis. Typically, when
a patient comes to us, they may have some Raynaud’s or puffy hands and this can often be misunderstood as
a rheumatoid arthritis or an arthritis manifestation. Teasing out some of these symptoms, including the onset
of color changes to the fingers, development of any puffy hands or puffiness or swelling to the skin can be really
informative. In terms of testing, when you’re first seeing a patient, certainly the ANA antibody panel can be
informative. If you do send off an ANA and it comes back with a nucleolar pattern, that should heighten your
suspicion for systemic sclerosis and also to consider sending other systemic sclerosis antibodies, including an
Scl70, anticentromere antibody and an RNA polymerase Il antibody. These can be helpful in making the
diagnosis of systemic sclerosis.

Sonye K. Danoff, MD, PhD:

When | see a patient who comes to me with interstitial lung disease, sometimes what I’'m thinking about is does
this patient have systemic sclerosis or another connective tissue disease. And just as Dr. Castelino mentioned,
there are really 2 components to making the diagnosis, or maybe a few more components, but the first is just
a really excellent physical exam and, as a pulmonologist, the lung exam, but truly the most important part when
I’'m making the diagnosis of a systemic disorder causing the ILD is everything else. So, really, a very careful skin
exam, looking for rashes. With a patient who presents with puffy fingers or a very prominent history of
Raynaud’s, really looking at skin thickness and the extent of skin thickness. Looking for rashes. Does the patient
have rashes on their hands, do they have them on their face, have they had a history of having rashes? I'm also
really listening for a family history or personal history of autoimmune disease because many of our patients
actually will have another family member who may not have the same autoimmune disease, but may have
another autoimmune disease. And they themselves may have had a prior autoimmune disease, so maybe they
had Grave’s disease or something of that sort.

Those pieces of history are very helpful to me as an interstitial lung disease doctor. And then the physical exam,
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is as full as you would expect for somebody. And the other thing that’s important from my perspective is that
not every patient who has interstitial lung disease is going to have crackles. We see patients who have—
particularly with NSIP—who really don’t have crackles on exam. So the absence of crackles doesn’t dissuade
me from a diagnosis of ILD. And then the other issue is, on exam, really listening for evidence of pulmonary
hypertension or heart failure in general, because when a patient presents with ILD, often their presenting
symptom is shortness of breath. And so really trying to tease out what is causing the shortness of breath.

Then, once a diagnosis is made, and obviously this is really something that | do hand-in-hand with my
rheumatology colleagues, we’ll then discuss what therapies are appropriate and, in my mind, pulmonary
function testing is really critical in assessing where patients are when they present. Are they presenting early in
the disease? Are they presenting sort of in a somewhat advanced state? Or are they presenting in a very
advanced state? And | think that that’s important in thinking about how you’re going to interpret the response
to therapy.

Imaging clearly is also very important and we try, if at all possible, to get noncontrast, high-resolution CT scans.
And if there’s a question of whether a patient’s had a pulmonary embolus and a CT angiogram is necessary,
then that’s one thing. But if it is possible, if you’re really thinking this is going to be an interstitial lung disease,
then having a noncontrast, high-res CT scan is very, very helpful.

Then, as we do initial therapy, we’ve talked about some of the therapeutic agents and | think that both of us
would reach for mycophenolate as our initial therapy, potentially, for our patients with newly-diagnosed
systemic sclerosis-ILD. And then the question is really, is the patient getting better, staying the same or getting
worse? And | think that that’s often the point at which difficult decisions have to be made. What are your
thoughts about initial therapy?

Flavia Castelino, MD:

Essentially, we start with mycophenolate. It has been helpful for both the skin as well as the lung and | think
that’s sort of our backbone of treatment now. Historically, methotrexate used to be used initially for skin
involvement, but that has been a little bit tricky with using that in patients with potential lung involvement as
well. So, | would say that mycophenolate mofetil has become the first-line therapy for systemic sclerosis, both
for skin and for lung.

| do also want to make 1 more point about just differentiating the types of systemic sclerosis. So, limited vs
diffuse. One of the things that can be helpful is that actually all these patients can develop interstitial lung
disease. Limited systemic sclerosis used to be known by that acronym CREST (calcinosis, Raynaud’s
phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia) which didn’t include interstitial lung
disease. But in screening all patients with scleroderma, it’s important to think about interstitial lung disease as
a potential component of their disease as well.

Sonye K. Danoff, MD, PhD:
And then when you have a patient who progresses, | think that this is often an issue where we get called, what
should | do, a patient’s been on mycophenolate, their lung function is declining. And obviously there are a

obviously, and certainly listening for crackles, percussing out the lung field and making sure that the lung fiéld
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as well as rituximab and cyclophosphamide. How do you decide whether the patient is responding to
treatment? What is your expectation when you treat a patient?

Flavia Castelino, MD:

We're looking for just even mild improvements in some of their pulmonary function parameters. Oftentimes,
one thing that I've found with nintedanib, just in clinical practice, it’s harder to use in our patients who have
significant Gl involvement just because of the diarrhea side effect. | think we’re often trying different dosing
with this medication, fine-tuning essentially the treatment plan to an individual patient. But it is a challenge in
terms of managing these patients and trying to see how they respond, even sometimes the stability in
symptoms where the patient may not be coughing as much or may just feel that, okay, they can get around the
house breathing comfortably. That, in itself, is a positive in terms of showing stability.

Sonye K. Danoff, MD, PhD:

The other thing that | really focus on when we see a patient and maybe their pulmonary function tests are
actually staying fairly stable, but they’re still having a fair amount of symptom burden, I’ll start to look for other
comorbidities that might be contributing to it. And certainly, with our systemic sclerosis patients, reflux and
esophageal dysmotility are very, very common. And so when we see patients who have a lot of cough, I'll often
focus on trying to manage the esophageal dysmotility issues and minimize reflux in them. And when we have
patients who have fairly stable FVCs or lung volumes, but their diffusing capacity is dropping and their oxygen
requirement is going up, | very quickly think about the assessment of pulmonary hypertension. What’s your
practice in terms of assessing for pulmonary hypertension?

Flavia Castelino, MD:

Typically, in all our systemic sclerosis patients, we do annual echocardiograms. If they’ve been stable for some
time, then we can spread it out to every 2 years, but at the start of their diagnosis, we do at least an annual
echocardiogram. Is that what you do in your practice as well?

Sonye K. Danoff, MD, PhD:

Yes, it is, and | think it’s actually very helpful because, particularly patients with interstitial lung disease, it can
be difficult to pick up pulmonary hypertension since shortness of breath tends to be the same consequence of
the interstitial lung disease as well as the pulmonary hypertension. So, we try to make sure we’re screening
once a year with an echocardiogram, particularly early in disease, but really for the patients with ILD, we actually
continue for a fair number of years to screen them.

And then, as patients who do progress, and one of the things that we often think about is referral for lung
transplantation. One of the concerns that will often come up with lung transplantation is actually the presence
of esophageal dysmotility or reflux. The capacity to care for patients in a lung transplant program varies from
program to program. Some are more open to taking care of patients who have reflux disease, and the concern
around reflux is that it is associated with this bronchiolitis obliterans syndrome which is essentially rejection of
the transplanted lung. However, it's important to determine whether an individual patient would be
appropriate for transplant through referral to a center that might have a lot of expertise in that. What’s your
practice in terms of working with your pulmonologists for referral to transplant?

number of options and we’ve talked in this session about the use of a number of agents, including nintedanib,
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Flavia Castelino, MD:

One of the big things, as you mentioned, is the reflux, and a lot of our patients who we have been priming for
lung transplant have often gotten rejected because of the reflux aspect. There are some centers that I've had
patients go to, that have been successful with getting that lung transplant. | think certainly if a center is not
willing to do the transplant, there are still options, but it definitely has been a challenge in terms of getting lung
transplants for our patients because of the reflux component.

Sonye K. Danoff, MD, PhD:

And, the other thing that we talked about in this session was about palliative care and this is something that,
as physicians, we really need to think about much earlier and we actually do it, we just don’t name it. So,
obviously when we have a patient who coughs, we try to control their cough. When we have a patient who is
in pain, we try to deal with their pain. When we have a patient who is experiencing a lot of difficulties around
their Raynaud’s, we try to control their Raynaud’s. And really, all of that is palliative care in the sense that it is
targeted to symptoms. But | think that actually engaging palliative care as sort of a second layer of the care we
provide to our patients is often very valuable. Obviously, at the most extreme point, we consider engaging
hospice when we think patients are within 6 months of death, but | think that really early engagement of
palliative care, and thoughtful engagement, is very valuable. | don’t know what your experience is in terms of
having rheumatologists who provide palliative care or do you tend to refer out to an external palliative care
program?

Flavia Castelino, MD:

Unfortunately, we don’t have rheumatology palliative care, but you certainly bring up a very important point.
| think, as physicians in general, we don’t discuss palliative care enough and maybe even early enough in the
care of our patients with systemic sclerosis. In our hospital system, we refer just to the palliative care program
which is part of the oncology program. That’s our mode of referral at least in our hospital system.

Sonye K. Danoff, MD, PhD:

And the other piece of this is really the other parts of supportive care. For our patients who are hypoxemic with
activity, obviously getting oxygen for our patients, making sure that they have an appropriate level of oxygen
support for their needs, for their activity. Psychosocial support, either through support groups or through
actually directed therapy for the patients or their family members, is quite helpful. And then we’re very
fortunate to have really good patient support groups in the community that are disease-specific support groups
and referring patients to those disease-specific support groups that are very valuable. And then pulmonary
rehab or physical rehab as yet another element of the sort of holistic care of our patients. Are there other things
that you try to think about in that sort of wrap-around care for your patients?

Flavia Castelino, MD:

Right, when | think about caring for a scleroderma patient, it is multidisciplinary care, as you mentioned. | would
also, in addition to just the pulmonary rehab component, | would include the occupational therapists. They can
be really helpful in terms of helping with some of the sclerodactyly, building splints for our patients, giving
exercises to help improve hand function. Physical therapy as well, and certainly a lot of these drugs, we need
to go through different prior authorizations, etc, so liaising with both the pharmaceutical companies and also
with the pharmacists just to get these approvals in process. And the primary care physician plays an important
role in helping manage some of these other comorbid issues with the patients, making sure that they’re
screened appropriately for the various malignancies. It’s a team approach and every different specialist can be
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involved in the care of a patient with scleroderma.

Sonye K. Danoff, MD, PhD:

Absolutely. And one of the things that we really interface with our primary care physicians over is vaccination,
making sure that our patients who are, by virtue of the fact they’re going to be off and on immunosuppressive
agents, will be at higher risk of more severe disease should they get common infections, like influenza. And
now, obviously, the whole COVID pandemic has really focused a light on the potential for increased risk or
perhaps decreased efficacy of vaccination in our patients who are on immunosuppression. How do you talk
about those issues, particularly around COVID vaccination, with your patients?

Flavia Castelino, MD:

Typically, if our patients are on various immunosuppressive medications, we’ll have them hold it for a couple
of weeks. The American College of Rheumatology has specific guidelines in terms of the COVID vaccinations and
the different immunosuppressive medications that we use. But oftentimes, patients are eager to get these
vaccinations, given the extent of their disease. Certainly, juggling the immunosuppressive aspect with the
vaccination schedule is important.

Sonye K. Danoff, MD, PhD:

There are also the alternative options that have evolved, particularly with COVID, for things like monoclonal
antibody therapy for patients who don’t form antibodies and so, while it is certainly not routine for all forms of
vaccination, with COVID vaccination, we’ve sometimes used post-vaccination titers. | know that this remains
controversial because we don’t know for a fact that a patient who doesn’t develop antibodies doesn’t have
some level of immunity, but certainly it appears that there are some patients who don’t develop antibodies
against COVID after vaccination and that might be a group where there’d be more focus on either repeat
vaccination and, if that failed, then the provision of long-lasting monoclonal antibodies that are protective
against COVID. These are topics that are really evolving incredibly rapidly now and | think that, even between
now and when this is seen, there will probably be some new recommendations.

One of the things that often comes up with our patients is how do you, when a patient has difficulty with a
medication and we talked about the difficulty with the mycophenolate causing upset stomach, how do you help
a patient stay on therapy? Because we can have the most effective therapies in the world, which we don’t, but
if the patient doesn’t take the therapy, then there is an increased risk of progression of their disease. What kind
of counseling do you give to your patients in terms of being able to stay on therapy?

Flavia Castelino, MD:

We've found that a lot of our scleroderma patients are determined to try and [we want to] help them. Some of
them are willing to go through some of these really horrible side effects just for taking the medication. | do say
that sometimes patients are willing to reduce the dose and at least stay on the minimal possible dose to try and
see if that will have effect. And some scleroderma patients, they may have difficulty swallowing. Then there’s
other options in terms of tablet size or changing the tablet size or even giving them a liquid formulation can
sometimes be helpful as well.

Sonye K. Danoff, MD, PhD:
And that’s really important is actually assessing with the patient, what is the barrier to staying on the therapy.
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We mentioned briefly that one of the side effects of nintedanib can be diarrhea and this, obviously, can bé a

very limiting side effect. And also, talking with the patient about whether they are experiencing side effects and
whether the side effects are really impairing quality of life because trying to balance the risk/benefit ratio for
any individual patient is really important. And then | think that the second thing is really getting very granular
with the patient about how are you taking it, what time of day, what do you take with it and trying to see if you
can help them work with that to mitigate the side effects for therapies that we think will have benefit for them
if they’re able to take them. But also acknowledging that the side effects are sometimes the reason why patients
decide not to take therapy or why we should encourage patients to stop a therapy.

The final thought | would like to leave people with is that we have made such an amazing amount of progress
in the care of patients with systemic sclerosis. We really should say that the rheumatologists have made an
amazing amount of progress in this. And | think that this is a time where there’s going to be a lot more to be
learned about how to optimize the management of our patients, but even right now we have the capacity to
make a huge difference in the outcome of our patients and the key is really early recognition, referral to
appropriate pulmonary, rheumatology colleagues to manage this if it's something that is outside of your
wheelhouse. And then just really very consistent patient-focused care and joint decision-making with the
patients about which therapies are beneficial and which ones have unacceptable side effects. Dr. Castelino, any
last words?

Flavia Castelino, MD:

| would echo the sentiments and | would also say that if patients are not responding to any of these treatments,
there’s a lot of clinical trials available at different institutions across the country. Patients do have options now
that weren’t there about 10 years ago. Keep that in mind if your patients are still having a hard time with their
condition, to consider also sending them to an institution that may have a clinical trial.
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