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Introduction

Systemic sclerosis (SSc), or scleroderma, is a chronic, 
autoimmune connective tissue disease (CTD) typified by 
the presence of small vessel vasculopathy, inflammation, 
and excessive fibrosis of the skin and internal organs.1,2 
One of the most visible hallmarks of SSc is thickening of 
the dermal layer of the skin. These cutaneous manifes-
tations can be limited or diffuse in nature.3 With limited 
disease, the presence of skin involvement may be con-
fined to areas distal to the knees and elbows. Diffuse dis-
ease involves thickening in areas proximal and distal to the 
elbows and knees, and more frequently is associated with 
severe internal organ damage including pulmonary fibro-
sis.3,4 While internal organ involvement was once believed 
to be less extensive in limited disease,3 recent data have 
shown that over time both forms of disease can involve 
multiple organ systems.5

Scleroderma Pathogenesis

The pathogenesis of SSc remains unclear despite 
ongoing investigation.6,7 Based on research into potential 
causes, it is believed that SSc manifests in patients with 

“permissive” genetic backgrounds following an event that 
triggers an immune response.6 Researchers have impli-
cated various bacteria as a trigger; others have centered 
on viral infections as possible triggers.7 Exposure to sol-
vents, silica, or certain chemicals also has been evaluated 
for a link to SSc development.3 Regardless, environmen-
tal factors coupled with certain genetic traits likely lead to 
the development of SSc symptomology.7 In response to 
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inflammatory cytokines, growth factors, and other profibrotic 
mediators released by inflammatory and other cell types, there 
is an accumulation of collagen and other components of con-
nective tissue leading to fibrosis and vascular alterations.6,7

Prevalence

Systemic sclerosis is more prevalent in women than in men, 
and its peak onset occurs between 30 and 60 years of age.8 
The prevalence is estimated to be 135 to 300 cases per 1 mil-
lion adults, with an annual incidence of 21 to 46 cases per 
1 million adults per year.8-10 “In my practice, approximately a 
third of patients presenting with interstitial lung disease (ILD) 

might have an autoimmune disease, and less than 10% may 
have scleroderma,” said Joseph Lasky, MD, the section 
chief, a professor of medicine, and the John W. Deming, MD, 
Endowed Chair in Internal Medicine at Tulane University, in 
New Orleans, Louisiana.

As early manifestations of SSc usually are skin related, der-
matologists—and referring primary care physicians—typically 
are among the first health care professionals to begin the SSc 
diagnostic process.

“When I first started the clinic, most of our referrals were from 
rheumatologists, but over time, that has changed. Now, refer-
rals come from both our academic center and also the com-
munity, particularly primary care. If patients come from primary 
care, it is more to rule out scleroderma than truly diagnose it,” 
said Gideon P. Smith, MD, PhD, MPH, the director of the Con-
nective Tissue Diseases Clinic at Massachusetts General Hos-
pital, in Boston, Massachusetts. “I often say dermatologists are 
most useful at 2 stages in scleroderma: really early when we’re 
trying to make the diagnosis and really late when all of the skin 
manifestations have occurred.

“I think our patient population is similarly bifurcated, so many 
patients have been managed in the community setting, and 
the management just has not gone well. And so, these patients 
are referred to us at a very late stage. Also, late-stage patients 
with specific skin problems, like ulcerations or calcinosis 
that has become problematic, are referred to us for therapy,” 
Dr Smith added. “But when patients come from primary care 
or other dermatologists, it’s often early-stage scleroderma or 
just to rule out scleroderma after findings, such as question-
able Raynaud’s phenomenon, or the patient has morphea and 
under the biopsy, the differential diagnosis will be listed as 
scleroderma, eosinophilic fasciitis, or morphea.”

Elizabeth R. Volkmann, MD, MS, the founder and co-direc-
tor of the UCLA Connective Tissue Disease - Related Interstitial 
Lung Disease Program at the David Geffen School of Medicine 
at the University of California–Los Angeles in Los Angeles, Cal-
ifornia, noted, “The incidence of scleroderma, although it has 
not been formally investigated recently, has probably anecdot-
ally increased as detection has improved.” Dr Smith agreed, 
stating, “There is no doubt there are more patients being iden-
tified with scleroderma. We can even look at this rate in terms 
of the records at Massachusetts General. The hospital has 
an electronic searchable system, and you can actually see an 
increased rate of billing in terms of scleroderma diagnoses.”

Classification

Currently, no specific diagnostic test exists to confirm the 
presence or absence of SSc.11 In 2013, the American College 
of Rheumatology (ACR)/European League Against Rheuma-
tism (EULAR) Collaborative Initiative published updated SSc 
classification criteria.11 Classification criteria frequently are uti-
lized in research settings to identify patients with similar clinical 
conditions. While these research criteria often mirror diagnos-
tic criteria, they are not synonymous with them.12 Table 1 sum-
marizes the ACR/EULAR criteria for the classification of SSc.11 
Patients with a total score of at least 9 using these criteria 
are classified as having definite SSc. As noted in Table 1, the 
researchers concluded that the presence of “skin thicken-
ing of the fingers of both hands that extends proximal to the 
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metacarpophalangeal joints” on its own was sufficient to result 
in a total score of 9 and, subsequently, an SSc classification.11

Dr Volkmann noted that an appropriate SSc diagnosis is 
“key.” She stated that CTDs like SSc “are very complex, and 
there’s not one single diagnostic test that can detect these 
diseases. The diagnosis is made based on a constellation of 
signs and symptoms. Patients with SSc initially may be misdi-
agnosed with rheumatoid arthritis, Sjögren’s syndrome, lupus, 
or even all 3 conditions. This happens often and, if patients 
are misdiagnosed, then they are usually mismanaged and 
started on medications for rheumatoid arthritis or other dis-
orders.” Dr Volkmann also remarked that she typically uses 
the 2013 ACR/EULAR criteria, but that it is important to keep 
in mind their research purpose: “One can still make a diagno-
sis of scleroderma, even if a patient doesn’t meet all the crite-
ria, based on clinical experience. For example, some patients 

clearly have scleroderma, but may have a score of an 8 instead 
of a 9 according to ACR/EULAR criteria, especially if they pres-
ent early in their disease course.”

Presentation

The clinical presentation of SSc varies from patient to 
patient.12 Systemic sclerosis should be suspected in any 
patient who presents with skin thickening, puffy/swollen fin-
gers, and distal finger ulcers.12,13 Raynaud’s phenomenon—
the presentation of blue, red, or white color changes to the 
skin following exposure to cold due to vasculopathy—is pres-
ent in the majority of patients with SSc and usually occurs 
several weeks to years prior to skin involvement (Figure 1).12-14 
There are also several clinical features that, when present in 
combination with skin thickening, are usually supportive of a 
diagnosis of SSc.12

Table 1. The American College of Rheumatology/European League Against Rheumatism Criteria for the 
Classification of SSca

Items Subitem(s) Weight/Scoreb

Skin thickening of the fingers of both hands extending 
proximal to the metacarpophalangeal joints 
(sufficient criterion)

— 9

Skin thickening of the fingers 
(only count the higher score)

Puffy fingers

Sclerodactyly of the fingers (distal to the 
metacarpophalangeal but proximal to the 
proximal interphalangeal joints)

2

4

Fingertip lesions 
(only count the higher score)

Digital tip ulcers

Fingertip pitting scars

2

3

Telangiectasia — 2

Abnormal nailfold capillaries — 2

Pulmonary arterial hypertension and/or interstitial lung 
disease (maximum score is 2)

Pulmonary arterial hypertension

Interstitial lung disease

2

2

Raynaud’s phenomenon — 3

Scleroderma-related antibodies 
(maximum score is 3)

Anti-centromere

Anti-topoisomerase I

Anti-RNA polymerase III

3

a  These criteria are applicable to any patient considered for inclusion in an SSc study. The criteria are not applicable to 
patients with skin thickening sparing the fingers or to patients who have a scleroderma-like disorder that better explains 
their manifestations (eg, nephrogenic sclerosing fibrosis, generalized morphea, eosinophilic fasciitis, scleredema 
diabeticorum, scleromyxedema, erythromelalgia, porphyria, lichen sclerosus, graft-versus-host disease, and diabetic 
cheiroarthropathy).

b  The total score is determined by adding the maximum weight (score) in each category. Patients with a total score of ≥9 
are classified as having definite SSc.

SSc, systemic sclerosis
Reprinted with permission from Van den Hoogen F, Khanna D, Fransen J, et al. 2013 classification criteria for systemic sclerosis. An American 
College of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis Rheum. 2013;65(11):2737-2747.



REPORT

4

These include12:
•	 new-onset heartburn and/or dysphagia due to 

esophageal dysmotility;
•	 acute onset of hypertension and renal insufficiency;
•	 dyspnea on exertion due to ILD or pulmonary arterial 

hypertension;
•	 diarrhea with malabsorption or intestinal pseudo- 

obstruction;
•	 telangiectasia, especially on the face, chest, and hands;
•	 digital ulcer and/or digital pitting scar; and
•	 typical microvascular changes on nailfold capillaroscopy.

In terms of presentation, Dr Volkmann noted that she “still 
categorizes patients as having limited or diffuse cutaneous dis-
ease based on the extent of their skin involvement. Typically, a 
patient with limited cutaneous disease will start out with Rayn-
aud’s, maybe some puffy hands or reflux, but usually their dis-
ease takes longer to evolve. On the other hand, a patient with 
diffuse cutaneous scleroderma usually evolves in a more rapid 
manner. Within the first 1 to 2 years, these patients not only 
have Raynaud’s, puffy hands, and skin thickening, but they 
also develop severe gastroesophageal reflux disease [GERD] 

or other signs of internal organ involvement, such as ILD.” 
Dr Lasky noted that “it is important for the pulmonologist to rec-
ognize that a minority of patients referred for evaluation of ILD of 
unknown etiology may present with a modestly elevated antinu-
clear antibody (ANA; 1:320), very mild Raynaud’s phenomenon, 
and lack skin manifestations or overt symptoms of esophageal 
disease. In such patients, testing for esophageal disease may 
be helpful in establishing a diagnosis of sine scleroderma.”

Laboratory Testing

With regard to testing, recommended laboratory examina-
tions include scleroderma-related antibodies (ie, anti-centro-
mere, anti-topoisomerase I, and anti–RNA polymerase III ), 
a complete blood count and differential, serum creatinine, 
creatine kinase, urinalysis, and ANA.12,15 The majority of 
patients with SSc (up to 90%) are ANA-positive16; however, 
the absence of these antibodies does not exclude an SSc 
diagnosis.17 Additionally, 80% to 90% of patients with SSc are 
positive for 1 of the specific scleroderma-related antibodies.18 
For the differential diagnosis, clinicians also may order a 
rheumatoid factor, antibodies to citrullinated peptides, 
lupus-associated antibodies, and antibodies associated 
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Figure 1. Raynaud’s phenomenon.

(A) shows arteries in the fingers (digital arteries) with normal blood flow. The inset image shows a cross-section of a digital 
artery; (B) shows fingertips that have turned white due to blocked blood flow; (C) shows narrowed digital arteries, causing 
blocked blood flow and blue fingertips. The inset image shows a cross-section of a narrowed digital artery.
Reprinted from National Heart, Lung, and Blood Institute; National Institutes of Health; US Department of Health and Human Services. 
Raynaud’s. www.nhlbi.nih.gov/health-topics/raynauds. Accessed April 8, 2019.
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with overlap CTD (eg, ribonucleoprotein antibodies) as 
appropriate (Table 2).15

With regard to ANA testing, Dr Volkmann noted that the ANA 
titer might be of particular importance. “We define low titer as 
1:40 to 1:80; medium titer as 1:160 to 1:320; and then, high titer 
would be any value above that level. The higher the titer is, the 
more likely the patient has an underlying CTD, and the more likely 
they will have other positive serologies,” she said. “I think the ANA 
titer is most relevant when we see older patients who have what 
we think may be idiopathic pulmonary fibrosis [IPF], but then they 
will have a 1:40 ANA titer. When this happens, further evaluation 
may be necessary to discern the underlying cause of the lung 
disease.” The ANA titer sometimes can be helpful in distinguish-
ing patients with ILD due to autoimmune diseases, such as SSc, 
and ILD due to other conditions. The higher the titer, the more 
likely an underlying autoimmune disease may be present.19

Jane Dematte, MD, MBA, a professor of medicine in the Divi-
sion of Pulmonary and Critical Care and the director of Intersti-
tial Lung Disease Program at Northwestern University Feinberg 
School of Medicine, in Chicago, Illinois, illustrated the utility of 
serological testing, particularly in the realm of early disease. “If 
I have a referral where the diagnosis of SSc has not yet been 

established but the patient has been found to have ILD, sero-
logic testing may help lead to establish the diagnosis. At times, 
the patient may come into the emergency room because they 
were in an auto accident and had chest imaging and are inciden-
tally found to have ILD, and we will find positive serologies in that 
setting. The recommendation for work up of patients with ILD 
includes an ANA panel. Then we’re catching the patient before 
symptoms present at all. Sometimes they may have had a history 
of Raynaud’s for 5 years, but it hasn’t reached the point where the 
patient has brought it to the attention of their primary physician.”

The variability in clinical course, presentation, and testing 
options leads to complexity in both diagnosis and treatment 
approach, particularly with regard to SSc or SSc-associated 
ILD (SSc-ILD), and underscores the importance of a multidis-
ciplinary collaborative approach. On October 22, 2018, in Chi-
cago, Illinois, a panel of clinicians noted for their experience in 
diagnosing and managing scleroderma and SSc-ILD, moder-
ated by Dr Lasky, discussed approaches to provide optimal 
patient evaluation and follow-up, but did not address specific 
treatments. This special report reviews the current state of 
SSc-ILD and highlights the need for better understanding of 
this condition among various members of the health care team.

Table 2. Specific Autoantibodies With Their Antigenic Determinant and Clinical Disease Associations

Autoantibody Antigenic Determinant Clinical Associations

Anti-dsDNA dsDNA High specificity for SLE

Often correlates with active, severe disease

Anti-extractable

nuclear antigens

Anti-Sm

Anti-RNP

Anti-SSA (Ro)

 
Anti-SSB (La) 

Smith

Proteins containing U1-RNA

Ribonucleoproteins 

Ribonucleoproteins

High specificity for SLE

MCTD, SLE, RA, scleroderma, Sjögren’s

Sjögren’s syndrome, SLE (subacute 
cutaneous lupus), neonatal lupus

Sjögren’s syndrome, SLE, neonatal SLE

Anti-centromere Centromere/kinetochore region of 
chromosome

Limited scleroderma, pulmonary 
hypertension, primary biliary cirrhosis

Anti-Scl-70 DNA topoisomerase I Diffuse scleroderma

Anti-Jo-1  
(antisynthetase antibodies)

Histidyl-tRNA synthetase  
(other tRNA synthetases)

Inflammatory myopathies with interstitial lung 
disease, mechanic’s hands

Anti-SRP Antibody to signal recognition protein Inflammatory myopathies with poor prognosis

Anti-PM/Scl Antibody to nucleolar granular component Polymyositis/scleroderma overlap syndrome

Anti-Mi-2 Antibodies to a nucleolar antigen of 
unknown function

Dermatomyositis

ds, double-stranded; MCTD, mixed connective tissue disease; PM, polymyositis; RA, rheumatoid arthritis; RNP, ribonucleoprotein;  
Scl-70, scleroderma 70; SLE, systemic lupus erythematosus; tRNA, transfer RNA

Reprinted with permission from Castro C, Gourley M. Diagnostic testing and interpretation of tests for autoimmunity. J Allergy Clin Immunol. 
2010;125(2 suppl 2):S238-S247.
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Systemic Sclerosis–Associated ILD

ILD refers to a diverse group of non-neoplastic pulmonary 
disorders that comprises more than 200 individual disease 
entities, commonly characterized by thickening of the inter-
stitium within pulmonary alveolar walls.1,20,21 ILD is one of the 
most common forms of pulmonary sequelae associated with 
SSc. The prevalence of ILD in SSc varies according to the 
method used to detect ILD4,22; however, recent studies have 
found evidence of interstitial changes on high-resolution com-
puted tomography (HRCT) in 90% of patients with SSc.23 Pul-
monary function testing (PFT) abnormalities have been shown 
in 40% to 75% of patients with SSc.24 The extent of pulmo-
nary involvement in SSc-ILD ranges widely from subclinical dis-
ease to respiratory failure and death. In fact, ILD is the leading 
cause of mortality among patients with SSc.1,25 The mortality 
rate from clinically significant SSc-ILD is about 33% when all 
SSc-ILD deaths were assessed among those at risk between 
1972 and 2002,26 with a median survival of 6.5 years.27

The pathogenesis of ILD in SSc is not completely under-
stood and is likely believed to be multifactorial.22 It is believed 

that events that precede fibrosis include injury to endothelial 
cells with subsequent vascular damage and alveolar epithelial 
cell injury.22 This leads to the release of cytokines and growth 
factors that stimulate fibroblast activation.22 Fibrosis forms in 
the lungs once fibroblasts become myofibroblasts, and these 
cells lead to the excess accumulation of extracellular matrix 
components and collagen deposition (Figure 2).22

Risk factors for the development of SSc-ILD include male sex, 
diffuse cutaneous disease, and the presence of anti-topoisomer-
ase I (or anti-Scl-70) antibodies. Patients with limited cutaneous 
disease or anti-centromere antibodies less commonly develop 
ILD, but still may.1,22 Of note, there also are various risk factors 
associated with a worse prognosis in SSc-ILD (Figure 3).28

The Starting Point: Initial Encounter With the 
SSc-ILD Patient

For the clinicians participating in the multidisciplinary dis-
cussion (MDD) for this report, most of their practice is “referral-
based.” Dr Dematte expressed that “the majority of my patients 
initially come from rheumatologists, as I am the pulmonologist 

Figure 2. Key mediators in the pathogenesis of pulmonary fibrosis in SSc.

Pulmonary fibrosis is initiated by damage to the vasculature and lung parenchyma, resulting in endothelial and epithelial 
cell injury. This subsequently results in the release of a number of cytokines and growth factors, which activate fibroblasts, 
resulting in extracellular matrix deposition and ultimately fibrosis.
CTGF, connective tissue growth factor; SSc, systemic sclerosis; TGF-beta, transforming growth factor-beta

Reprinted with permission from Schoenfeld SR, Castelino FV. Interstitial lung disease in scleroderma. Rheum Dis Clin North Am. 2015;41(2):237-248.
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for the scleroderma program at Northwestern. But, in addition, 
there are often pulmonologists in the community who aren’t 
comfortable managing this particular patient population pre-
dominantly because of their medications and the fairly limited 
number of large randomized controlled treatment trials. These 
pulmonologists will also send their patients to me.” Dr Volk-
mann concurred, stating that her referrals are “probably half 
and half from community-based rheumatologists/pulmonolo-
gists both within UCLA and outside, all along the West Coast, 
but even extending to the East Coast and other countries.” She 
has also observed: “Many of my patients now are self-referred. 
They read content about scleroderma on the internet, and 
some have actually diagnosed themselves with scleroderma 
very early on in the disease course.”

Initial Evaluation and Diagnosis of SSc-ILD
At the initial visit, a thorough medical history and physi-

cal examination should be undertaken. Signs and symptoms 
of SSc-ILD are nonspecific, inconsistent, and do not directly 
correlate to disease severity when PFT or imaging on HRCT 
are used to evaluate the progression of disease compared 

with the patient’s symptoms.1,29 In the early stages of the 
disease, patients may be asymptomatic.22 In patients with-
out symptomatic disease, the presence of bibasilar crack-
les upon lung auscultation or interstitial thickening on chest 
imaging may be the only initial signs of SSc-ILD.30 “I have 
seen patients with consistently ‘clear’ chests; others have 
crackles that only occur unilaterally, and you don’t hear them if 
you don’t listen in the right area (posterior bases),” Dr Dematte 
said. Dr Volkmann concurred, stating that “these patients can 
also have a lot of chest wall thickening or sclerosis that can 
potentially affect your auscultation ability.”

One of the most common clinical manifestations of pul-
monary involvement in SSc is dyspnea upon exertion12; how-
ever, patients with SSc may have several different factors 
that contribute to the occurrence of dyspnea beyond SSc-
ILD, including pulmonary hypertension, cardiac involvement, 
loss of general fitness, myopathy, and/or arthropathy.29 There-
fore, possible differential diagnoses for dyspnea may be quite 
broad (Table 3).31 Additionally, the heightened awareness of 
the potential for dyspnea alone can lead to exercise intolerance, 
even in patients with relatively mild disease.29

Figure 3. Statistically significant predictors of mortality in SSc-ILD.

Variables listed in bold were associated with mortality on both bivariate and multivariate analysis. Most predictors were identified 
in only 1 study, and few studies included rigorous multivariate analyses that attempted to adjust for potential confounders.
a Statistically significant predictors of mortality that were identified in multiple studies.

Dlco, diffusing capacity of the lung for carbon monoxide; dSSc, diffuse systemic sclerosis; DTPA, diethylene thiamine pentaacetate 
clearance; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; ILD, interstitial lung disease; KL-6, Krebs von den 
Lungen-6; LVEF, left ventricular ejection fraction; PAH, pulmonary arterial hypertension; PH, pulmonary hypertension; SpO2, peripheral 
oxygen saturation; SSc, systemic sclerosis

Reprinted with permission from Winstone TA, Assayag D, Wilcox PG, et al. Predictors of mortality and progression in scleroderma-associated 
interstitial lung disease. Chest. 2014;146(2):422-436.

Predictors of mortality in SSc-ILD
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Elevated KL-6
Hemoglobin level
Rapid DTPA pulmonary 
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Presence of honeycombing
Proportion of ground glass
Reticulation
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Eosinophils >2%
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Male gender

SSc-specific variables

Anticentromere antibody
dSSc
LVEF
PAH/PHa

Pericardial effusion

ILD-specific variables
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Cough is another notable symptom, particularly among 
patients with a lower diffusing capacity for carbon monox-
ide (Dlco) and extensive lung fibrosis.32 Dr Dematte men-
tioned that cough “is a particularly troublesome symptom 
for patients. The cough is very difficult to control. Addition-
ally, there’s a concern that the cough may not be just ILD 
related, but potentially related to uncontrolled GERD. All of 
our patients have wedge pillows and evening proton pump 
inhibitors (PPIs), but there’s still a real difficulty in understand-
ing what’s driving the cough in these patients and how to treat 
it.” Dr Volkmann added, “We found in analyzing cough data 
from the Scleroderma Lung Study II that there were patients 
whose cough improved over the course of the study; how-
ever, for those patients where the cough didn’t improve, it 
was most often related to their GERD. Typically, the GI [gas-
trointestinal] manifestations of scleroderma get worse with 
time. While ILD may stabilize later in the disease course, the 
GI process usually evolves in most patients.” Severe cough 
has been associated with GERD in prior studies, with devel-
opment of GERD associated with reduced improvement of 
frequent cough in the Scleroderma Lung Study II.32,33

Dr Volkmann also noted it is important to remember that 
“fatigue is usually a very primary symptom of these patients, too. 
The fatigue is disabling, to the point where patients in the after-
noon will often say they have ‘hit a wall’ and have to go home 
and rest. A lot of these patients have to stop working because 
of fatigue, and sometimes, even before the presence of cough 
or shortness of breath, their lung disease will be limited by the 
fatigue factor.” Dr Dematte noted, “This is an important point 
because many patients confuse dyspnea with fatigue, and you 
really have to dig deeper with the patient. ‘So when you climb 
to the top of the stairs, is it just that you’re exhausted and you 
need to sit down, or are you really breathless?’”

Outside SSc-ILD, patients also may present with comorbid-
ities that may cause symptoms that exacerbate or overlap with 
effects of their lung disease.

“For example, if you see a patient with overlap myositis, 
maybe polymyositis/scleroderma-70 (PM/Scl-100 Ab)-positive, 
these are patients that probably have more aggressive ILD that 
will rapidly progress. So you might follow them more closely 
than if they did not have an overlap,” Dr Volkmann said. “You 
can have rheumatoid arthritis overlapping with scleroderma as 
well. There’s also overlap with non–connective tissue disease; 
sometimes we can’t distinguish in a patient with established 
scleroderma whether there’s hypersensitivity pneumonitis or 
medication-induced ILD present as well.” Dr Dematte stressed, 

“Whether it’s myositis alone or overlap with scleroderma, if the 
patient has an organizing pneumonia pattern on their HRCT 
scan, you do not wait to start treatment, no matter how good 
their PFTs are. Those patients have a really poor outcome if they 
have rapidly progressive organizing pneumonia. That’s an indi-
cation for aggressive treatment right then and there.”

Although there are multiple potential serum/plasma bio-
markers for SSc, not all are predictive for development or 
help confirm the presence of ILD.18 “Do you order the ANA 
and rheumatoid factor, or do you order the whole battery of 
serologies?” Dr Volkmann asked. “In my practice, we tend to 
screen quite a lot of them, particularly in younger women who 
maybe don’t fit the profile of IPF. It’s also helpful to do the 
myositis panel because something may come back positive, 
and that could change the management and also the prog-
nosis for the patient. Other serologies can be helpful because 
they have some prognostic information: Scl-70, anti-topoi-
somerase, and centromere antibody.” Dr Dematte added, 

“And the RNA polymerase III, too, as the risk for renal disease 
in this population is high.” Review data have shown RNA poly-
merase III to be present in a majority of patients with sclero-
derma renal crisis, highlighting the utility of testing for the 
presence of this biomarker for patients with SSc.34

Diagnostic Tools

High-Resolution Computed Tomography
As noted, diagnosing SSc-ILD at an early stage is challeng-

ing due to the nonspecific and inconsistent nature of signs and 
symptoms.29 The initial 5 years after diagnosis with SSc is a 
critical time frame for patients in the development of SSc-ILD.22 
Clinicians should be vigilant regarding the potential appearance 
of SSc-ILD and perform early and regular screening, including 
HRCT of the chest and PFT. Historically, chest radiography 
was a routine method for evaluating the potential presence 

Table 3. Differential Diagnosis of Dyspnea  
In SSc

•	Interstitial lung disease

•	Pulmonary vascular disease

 – Pulmonary arterial hypertension

 – Thromboembolic disease

 – Pulmonary capillary hemangiomatosis

 – Pulmonary veno-occlusive disease

•	Pleural effusion

•	Spontaneous pneumothorax

•	Recurrent aspiration

•	Airways disease

 – Airflow limitation

 – Bronchiolitis obliterans

 – Follicular bronchiolitis

 – Bronchiectasis

•	Drug-associated pneumonitis

•	Lung cancer

•	Infection

•	Respiratory muscle weakness

•	Extrinsic chest wall restriction due to skin 
tightness

•	Anemia

•	Deconditioning

SSc, systemic sclerosis

Reprinted with permission from Silver KC, Silver RM. 
Management of systemic-sclerosis-associated interstitial lung 
disease. Rheum Dis Clin North Am. 2015;41(3):439-457.
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of SSc-ILD; however, HRCT is more sensitive, differentiates 
between abnormalities in the airways and parenchyma, and 
allows for quantification of any observed changes.29 Therefore, 
use of chest radiography as a diagnostic method in SSc-ILD is 
not recommended.23

HRCT is considered the imaging gold standard due to 
its high sensitivity and specificity and noninvasive nature.1 
The profile seen in SSc-ILD generally is typical of that observed 
in idiopathic nonspecific interstitial pneumonia (NSIP).31 In an 
evaluation of patients with biopsy-proven SSc-ILD, 77% had 
an NSIP pattern, with the remainder possessing a usual inter-
stitial pneumonia (UIP) pattern.35 The most common abnormal 
finding on HRCT is the existence of ground-glass opacities 
(GGOs).31 Although often considered to be an indicator of 
active and potentially reversible SSc-ILD, GGOs are nonspe-
cific in nature.1 Their occurrence may actually reflect the pres-
ence of other disease states, such as pulmonary edema, 
pneumonia, hypersensitivity pneumonitis, or pulmonary hem-
orrhage.36 Additionally, GGOs often occur with or without other 
patterns including reticular changes, honeycombing, and sep-
tal and nonseptal densities.37

Pulmonary Function Testing
PFT is used in combination with HRCT to stage the severity 

of SSc-ILD and serially monitor the disease course.1 Typically, 
results from PFT in SSc-ILD reveal a restrictive ventilatory 
defect with reduced forced vital capacity (FVC), a forced 
expiratory volume at 1 second (FEV1):FVC ratio of greater 
than 0.8, a reduced total lung capacity, and a reduced Dlco, 
and decreased lung compliance.29 Nearly 30% of patients 
with SSc have moderate pulmonary restriction (FVC: 50%-
75% of predicted), and 10% to 15% experience more severe 
restriction.38 However, due to the high rate of false-nega-
tive results with PFT, its use as an early SSc-ILD detection 
method is not recommended.1 Of note, a PFT range from 
80% to 120% of expected values is a major confounder when 
assessing disease severity in SSc-ILD.29 Dr Lasky remarked 
that premorbid values are usually unavailable to the clinician 
and so spirometry values that are technically in the normal 
range, but hovering just above the lower limit of normal, may 
indicate that there has already been a significant loss of lung 
function from the patient’s baseline. The finding of an FVC of 
85% of predicted at presentation may be indicative equally of 
a relatively minor or major reduction from premorbid values. 
Therefore, PFT results should not be interpreted in isolation, 
but rather in conjunction with patient symptoms and imaging 
findings.29 Importantly, a rapid reduction in Dlco or a decline 
in FVC during the early stages of ILD are risk factors for a 
worse prognosis in patients with SSc-ILD.28 As there may be 
a steep decline in lung function early following the diagnosis 
of SSc-ILD, it is advisable to check PFTs every 3 months for 
a period of at least a few years following the diagnosis to alert 
the physician that treatment to preserve lung function should 
be started before dyspnea on exertion ensues, according to 
Dr Lasky.

When evaluating the usefulness of PFT as a diagnostic 
screening tool for SSc-ILD, Dr Volkmann noted, “Some of the 
early studies used PFT to screen for ILD, and it is probably 
a poor screening tool because what we consider a normal 

FVC for a particular patient may not be normal for that patient. 
For example, a few years prior a patient may have an FVC of 
110% predicted, but now they’re down to 85%. That’s still con-
sidered ‘normal’; however, we may miss ILD in this patient if we 
rely solely on PFTs for making the diagnosis. Early detection is 
important for monitoring the patient closely.”

The detection of lung function decline, even within the range 
of numbers that are considered normal, prompts Dr Dematte 
to begin treatment in SSc-ILD. “What often happens in settings 
where there is little experience with SSc is a PFT is done and 
it’s normal, and that’s the end of it. The physician never thinks 
about it again until the patient comes back coughing and short 
of breath,” she said. “That’s why you have to order the second 
PFT. My take-home point is if a patient’s vital capacity drops 
from 96% to 84% of predicted—I don’t care if it’s still within the 
normal range—this is the time to jump in and begin treatment. 
I’m not going to wait until the patient is at 70% and then hope 
to return them to 75%. I want to intervene when they are 84% 
and keep them at 84%, if I can.”

Lung Biopsy/Bronchoalveolar Lavage
With the combination of HRCT and PFT, the utility of lung 

biopsy or bronchoalveolar lavage (BAL) in the diagnostic pro-
cess of SSc-ILD has diminished.31 Dr Dematte noted that she 

“rarely sends her patients for an open lung biopsy, even for those 
whose CT scan may be atypical for SSc-associated ILD. It’s 
pretty rare to send patients with a diagnosed CTD, whether SSc 
or another CTD, for an open lung biopsy in my practice.” With 
regard to BAL, Dr Dematte was “more aggressive with their use 
until some of the results from the Scleroderma Lung Study said 
they really have little value in scleroderma.” Due to this result,39 
now she doesn’t do anywhere nearly as many lavages except 
to rule out infection. Dr Lasky concurred, stating that he “rarely 
does BALs anymore in patients with scleroderma unless there 
are some clinical signs indicating infection, such as fever, puru-
lent sputum, or radiographic findings of nodulation that could 
indicate concomitant mycobacterial infection.”

Ultrasound
Recently, more data have become available regarding the 

use of lung ultrasound (LUS) for diagnosis of CTD-associated 
ILD.40 The use of LUS may be advantageous, as it is noninva-
sive and potentially easy to learn. Additionally, LUS is asso-
ciated with no exposure to ionizing radiation compared with 
HRCT.40 Historically, the lung parenchyma was considered a 

“no go” zone for ultrasound, as air within the lung has not been 
considered the best medium for ultrasound wave transmis-
sion.40 However, in pathologic disease states where the normal 
air-to-tissue ratio is altered for various reasons (eg, the pres-
ence of fluid or fibrotic tissue), recognizable ultrasound find-
ings occur.41 One of these findings is the occurrence of B lines 
or “comet tails,” which are defined as discrete laser-like vertical 
hyperechoic reverberations that start at the pleura and extend 
to the bottom of the screen without fading, and move synchro-
nously with respiration.42 Although studies have demonstrated 
that B lines have suitable diagnostic accuracy, high sensitiv-
ity, and good correlation with HRCT findings in CTD-associ-
ated ILD, controversies regarding their routine use remain.43 
Limitations include the concern that diagnostic accuracy and 
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performance characteristics of LUS partially depend on the 
scanning scheme and scoring system utilized, and the fact 
that B lines cannot differentiate between early cellular inflam-
mation and the chronic fibrotic phase of CTD-associated ILD.44

Jonathan Chung, MD, an associate professor of radiology 
and the section chief of thoracic radiology at the University of 
Chicago, in Chicago, Illinois, stated that with regard to LUS: 

“It is certainly not commonly employed for ILD in the United 
States, but is in other countries. It has an obvious advantage in 
that there is no exposure to ionizing radiation. Plus, you could 
have an ultrasound machine in every clinic, and it is pretty easy 
for the clinician to use. However, it requires a certain amount 
of expertise, and in terms of characterization of the pulmonary 
fibrosis, I think it’s pretty limited.

“I don’t see a big role for LUS right now unless someone could 
show me that it could actually replace HRCT, which no one has 
been able to do,” Dr Chung said. Dr Volkmann concurred, add-
ing: “ILD is the leading cause of death in scleroderma, and are 
you comfortable doing a quick ultrasound and missing the 
ILD diagnosis and then completely mismanaging the patient? 
I’m not comfortable with that, so I would rather order the HRCT 
because this dimension of scleroderma is so serious.”

Role of Radiology
The role of the radiologist in helping to establish an SSc-

ILD diagnosis cannot be overstated. When initially evaluating 
images, the radiologist may just see a notation of “shortness of 
breath” on an intake form and not much else with regard to the 
clinical picture of the patient. HRCT, as the gold standard diag-
nostic tool,1 provides multiple benefits particularly in the pul-
monary setting, including revealing alterations in lung structure 
and allowing for improve accuracy, and is usually abnormal 
prior to PFT values dropping below the lower limit of normal.45

Dr Chung suggested that “anytime you are worried about ILD 
or diffuse lung disease, you should probably order an HRCT. 
But what exactly does an HRCT scan encompass? First, what-
ever CT scan parameters you are using, it has to have thin cuts, 
around 1-mm reconstruction or acquisition. That’s the most 
important parameter. Probably, the next most important aspect 
is to acquire prone scans. Usually, we do scans in the supine 
position; however, you can get some atelectasis in the posterior 
aspect of the lungs. If this occurs, you’ve got to flip the patient 
over onto their belly in order to exclude mild pulmonary fibrosis 
in the posterior aspects of the lungs. Finally, what a lot of insti-
tutions miss completing is an expiratory phase on the HRCT. 
It’s really essential to do an expiratory phase at least on the first 
scan because significant air trapping will draw you away from 
a diagnosis of UIP in the setting of idiopathic pulmonary fibro-
sis, and make you think about alternative diagnoses, such as 
hypersensitivity pneumonitis and even CTD.” Thus, best prac-
tice involves the clinician ordering the correct HRCT protocol 
when ILD is suspected. Recommendations including employing 
thin sections, obtaining inspiration and expiration scans, and 
use of a high-resolution reconstruction algorithm have been 
noted by researchers and medical societies as a part of optimal  
HRCT guidelines.46,47

As discussed previously, the pattern most commonly seen 
on HRCT in patients with SSc-ILD is NSIP.35 According to 
Dr Chung, “Once you have a diagnostic-quality HRCT, it is 

sometimes difficult to differentiate between UIP and NSIP, as 
there can be overlap. This is complicated by the fact that 
sometimes as an NSIP pattern progresses, it can actually 
evolve into what looks like a probable UIP pattern. Keeping 
this in mind, a classic NSIP or UIP pattern is almost always 
basilar predominant (Figure 4). Another common finding is 
the presence of GGOs; NSIP tends to have less coarse lin-
ear densities that are referred to as reticulation. This is in 
contrast to UIP, which looks more coarse, fibrotic, and ‘disor-
derly.’ NSIP tends to be ‘more orderly’: more homogeneous 
and symmetric. In addition, in the transverse or axial plane 
on the HRCT scan, the distribution will classically be cen-
tral or at least show subpleural sparing.” He also noted that 

“if there is clearly subpleural sparing or central lung involve-
ment, the diagnosis almost always will be NSIP as opposed 
to UIP—if it’s basilar predominant. Unfortunately, with regard 
to subpleural sparing and bronchovascular distribution within 
the transverse or axial planes, specifically, only a minority 
of cases of NSIP will show that.” These characteristics also 
help distinguish NSIP from cryptogenic organizing pneumo-
nia, acute interstitial pneumonia, and other idiopathic intersti-
tial pneumonias.20

Despite differences between NSIP and UIP, the UIP pattern 
also may be observed in the setting of SSc.25 Dr Chung added, 

“Oftentimes it looks different from the UIP that you see in idio-
pathic pulmonary fibrosis. There is a sign called the ‘pancak-
ing’ or the ‘straight edge’ sign that aids in differentiating UIP 
caused by IPF versus CTD. If you look on the coronal image at 
the fibrosis, UIP in the setting of IPF tends to creep up the sides, 
almost like a meniscus. This is in contrast to UIP in the setting 
of CTD, which is very straight, where you have abnormal lung 
below, you have normal lung above, and it makes an orthogo-
nal interface with the lateral chest wall. When we see that, we 
think this is probably CTD-related UIP.” He also expressed that 
there are a few other signs on HRCT that may make a clinician 
consider CTD-related ILD as a diagnosis. These include exu-
berant honeycombing and the 4 corners sign.48,49

With regard to exuberant honeycombing, Dr Chung “has 
seen cases where a patient, especially in rheumatoid arthritis–
associated ILD, has a classic pulmonary fibrosis UIP pattern, 
but it is all cystic honeycombing (exuberant honeycombing 
sign). There is very little reticulation. We evaluated this pat-
tern and found it to be much more common in CTD-associ-
ated ILD, versus IPF, in the setting of UIP.” The 4 corners, or 
anterior upper lobe sign, refers to “significant pulmonary fibro-
sis in the anterior aspect of the upper lobes and in the basi-
lar segments (except it has to be posterior in the lower lobes 
and anterior in the upper lobes), which typically you don’t see 
in IPF,” Dr Chung said. “This has been shown to be more com-
mon in CTD. If you have all 3 of these signs (ie, pancaking, 
exuberant honeycombing, or the 4 corners), and you are evalu-
ating a patient diagnosed with IPF, you better take a step back, 
reassess, and ask, ‘Did we miss something in this patient?’”

As far as communicating the results of the HRCT scan in his 
report, Dr Chung stated, “I think it is important for the radiol-
ogist to explicitly state the underlying pattern observed in the 
scan. Don’t be descriptive. If you determine that a UIP pattern 
is present, state that. If you believe the pattern to be NSIP, it is 
even more important to be explicit in the report. That being 
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said, if the referring clinician is someone from primary care or 
surgery, for some reason, I provide more description. I state 
that this is a NSIP pattern, likely secondary, and the most com-
mon etiology is likely CTD, although other causes may exist. 
I may also note that the patient should be referred to pulmo-
nary and/or rheumatology.”

Monitoring the Clinical Course
The clinical course of SSc-ILD is variable, ranging broadly 

from patients with mild disease who are clinically asymptom-
atic to those with extensive fibrosis of the lungs at diagnosis 
with rapid progression to respiratory failure and end-stage pul-
monary disease.25,30,38 No formal guidelines exist recommend-
ing how often patients should receive HRCT scans or serial 
PFT once a diagnosis has been established.1 Dr Volkmann 
acknowledged the lack of an established monitoring guide-
line but stated, “If a patient is undergoing treatment, I typically 
repeat HRCT scans anywhere from 6 to 12 months from when 
therapy was initiated, even if the patient is receiving serial PFTs. 
I just think that sometimes there can be a lot of variation in 
PFTs, and the FVC doesn’t always correlate with the extent of 
structural lung disease. However, for patients very early in their 
disease course, I think that we don’t know how often to repeat 
HRCT scans. Usually in those patients, we just follow pulmo-
nary function and symptoms, and an HRCT is repeated when 
there’s a question as to whether the ILD is progressing. If there 
are questions, additional scans may be necessary.”

Dr Smith noted that he also looks at “the overall activity of 
the scleroderma. If their skin is rapidly thickening, then you 
think about the overall disease process being active. Also, 
at every visit, I actually look at their capillary nail folds and 
grade them in terms of early active or late disease. If I see 
a transition between one of those states, that’s a trigger for 

me to think that maybe their disease is becoming more active 
and we may need to actually look at their lung function again.” 
Dr Dematte added, “I don’t necessarily feel that longitudinal 
HRCT scans are helpful. That being said, there are plenty of 
times when I order one, including at initiation, and then when 
I’m stopping treatment in order to reestablish a baseline at that 
point. However, I don’t do longitudinal scans because I’m not 
sure that they’re going to change the way I manage the patient.”

With regard to how often PFT should occur, Dr Volkmann 
noted that she has seen “patients who decline rapidly in 6 
months to the point where a lung transplant is needed. The 
deterioration can happen quite quickly. I think in patients with 
established ILD, before you determine the rate of progression, 
at a minimum, you have to be performing PFTs every 3 months. 
In fact, that’s usually the frequency in which I see them in my 
clinic, regardless of whether or not they have established ILD.”

Watch and Wait

Dr Lasky noted that these regular testing intervals are neces-
sary even in relatively asymptomatic patients with mild disease 
whose clinicians are using watchful waiting before initiating 
therapies that have side effects which may affect quality of life.1 

“I think a key thing that needs to be emphasized is that if you’re 
going to ‘watch and wait,’ that doesn’t mean just wait. You have 
to watch: You have to be checking and monitoring the disease 
course. Rather, what I’ve experienced is receiving the late refer-
ral for disease that was diagnosed 2 to 4 years prior, but did not 
have regular PFT monitoring,” he said.

Dr Dematte added that she obtains PFT “pretty frequently 
for those patients in the ‘wait and watch’ phase, such as those 
who are averse to taking medications so they don’t want to be 
started on treatment, or those who question whether or not 
they really need therapy. I’m watching those patients a lot more 

Figure 4. Axial (A) and coronal (B) images from noncontrast chest CT show symmetric basilar 
predominant ground-glass opacity and mild reticulation with clear subpleural sparing, highly suggestive 
of nonspecific interstitial pneumonitis in this patient with underlying SSc.

CT, computed tomography; SSc, systemic sclerosis

Images courtesy of Jonathan Chung, MD.
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closely. Once I’ve started a patient on treatment, I usually relax 
a little bit, and perhaps do fewer PFTs; however, if I’m waiting 
and watching, especially if it’s early in the disease, then I obtain 
PFTs every 3 months.”

Dr Volkmann also expressed that “the only type of patient 
where I won’t do every-3-month PFTs would be someone who 
has had ILD for 10 years, who is clinically very stable, and who 
does not currently receive therapy and hasn’t been on treat-
ment for years.” She also added, “It’s also important to note 
that the overall trend in the PFTs is more significant than any 
single change. This is because there is so much variation in 
these tests, such as if a patient has a cold, if they’re tired that 
day, if it’s a different technician performing the tests, or if the 
mouthpiece doesn’t fit right on account of oral manifestations 
of scleroderma.” Dr Dematte concurred, stating that “the vari-
ation is another reason to be doing PFTs, especially in the first 
few years of the disease, more frequently. Every 3 months is 
going to give you a lot more information and improve your abil-
ity to really develop a trajectory for the patient’s disease much 
better than every 6 months.”

6-Minute Walk Test

Another potential beneficial examination for monitoring 
patients with SSc-ILD is a 6-minute walk test (6MWT), whereby 
the patient’s peripheral oxygen saturation (SpO2) is measured 
before and after walking for 6 minutes, or a period of time 
sufficient to elicit exertional dyspnea.50,51 A 3% drop in SpO2 
during the initial walk test indicates exertional desaturation is 
indicative of loss of pulmonary reserve and may dictate the 
prescription of supplemental oxygen therapy.51 After the ini-
tial determination of desaturation, the patient walks again with 
oxygen titration in an attempt to determine the oxygen flow 
required to prevent desaturation. The patient’s total distance 
walked to this end point also is measured.50

Dr Dematte said, “You have to be very selective regarding 
who should receive this test. If I have a patient with significant 
arthritis or severe fatigue, then I don’t order a 6MWT. But, in 
patients who don’t have other factors that may confound the 
test, I will order a 6MWT even if they have normal PFTs. In 
many of our SSc patients, it is difficult to get a good oxygen 
saturation reading with exercise, you must use hand warmers 
or you may overdiagnose exercise hypoxemia.

“Additionally, there are patients who have a really difficult 
time performing a PFT; the 6MWT is a good substitute in these 
patients. However, I also find the 6MWT to not have as high 
a ceiling as normal PFTs. Therefore, you might see a drop-off 
in the 6MWT earlier than you will in the PFT,” Dr Dematte said. 
Dr Volkmann concurred: “When you use it, you have to con-
sider it as just one piece of the puzzle in terms of determining if 
you think a patient is improving or not. I think in addition to the 
patient factors that can affect the 6MWT, there’s also the tech-
nical aspect. In the clinics, we have variation in terms of how 
it’s performed, but the test should be performed in a specific, 
standard way each time. As the provider, if you’re not there wit-
nessing the test, you really don’t know if it was done per proto-
col. This is a problem I have with the 6MWT because I receive 
these values, but I’m not sure exactly how the test was per-
formed. Therefore, I just consider the 6MWT as a single piece 
of the puzzle.”

Dr Lasky mentioned that oxygen saturation testing is con-
founded by Raynaud’s disease and so advises making cer-
tain the PFT laboratory is using a forehead oximetry probe, 
rather than finger oximeter, when assessing the oxygen satura-
tion in patients with scleroderma. Abnormal desaturation with 
preserved lung volumes may indicate significant scleroderma-
mediated pulmonary hypertension.

Diagnosis and Management of SSc-ILD: 
Role of the MDD

The MDD can play a key role in the appropriate diagno-
sis and management of patients with SSc-ILD.49 At North-
western, Dr Dematte said, “the MDD occurs 2 or 3 times per 
month. We meet for about an hour and 15 minutes, focusing 
mostly on diagnostic dilemmas. Not all patients have an auto-
immune disease. Their disease may be idiopathic in nature, 
as well. The MDD includes thoracic radiology, pulmonary, 
thoracic pathology, and, occasionally, rheumatology, occu-
pational pulmonary, thoracic surgery, or interventional pulmo-
nary for specific cases. The discussion may focus on whether 
there is a consensus around a diagnosis in this patient or do 
we need a lung biopsy? And if there is consensus, what are 
appropriate treatment recommendations? The MDD also has 
an educational role for junior faculty and fellows where we try 
to discuss certain issues regarding ILD. Additionally, all of our 
Northwestern community hospitals are able to participate in 
the MDD via videoteleconference, wherein they can actually 
see the radiology and pathology that is being presented, and 
join in the discussion.”

Dr Chung stated that the MDD “is pretty similar at the Univer-
sity of Chicago. We meet about every other week for about an 
hour at a time. The MDD includes pulmonology, rheumatology, 
radiology, and pathology. However, we’ve been moving away 
from performing open lung biopsy in many of our patients; 
therefore, there may not be much pathology to discuss. The 
main focus of our MDD is achieving an accurate consensus 
diagnosis. Once we’ve achieved that, there is sometimes a dis-
cussion regarding appropriate management, particularly if the 
patient has some type of unclassifiable ILD. We try to focus on 
the difficult cases during the MDD; however, we also assess 
the easier, more straightforward cases, as well, simply to place 
patients into our research registry. So, at the University of Chi-
cago, it’s a clinical conference, but on the back end, we also 
use it for our research database.”

For Dr Smith, meetings between dermatology and rheuma-
tology happen regularly and can become included in larger dis-
cussions with other departments. “We, the rheumatologist and 
I, discuss the patients every week. We also go through our list 
of patients whom we’re currently following, and go over any 
complications or other issues that have arisen. Sometimes the 
patient will have popped in to see me or they’ve gone in to see 
the rheumatologist, or we’ll have gotten an alert that they’ve 
been admitted to the hospital and something else has hap-
pened with the patient’s care that we need to review. There 
are also larger meetings. Those tend to be a little more subdi-
vided: There is a general meeting of both our rheumatologist 
and myself. There’s one between rheumatology and pulmon-
ology, which I sometimes also attend depending if they are 
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discussing my patients or if I have been asked to provide a par-
ticular viewpoint on a case, etc.

“We also have something called complex care coordinators 
in primary care. And so if a clinician has a very sick patient, 
who has many different problems, they will be assigned a pri-
mary care clinician whose visits are an hour long. Their job 
is to do things like follow up with the patient’s condition. We 
meet or communicate via electronic medical record or email 
with that person on an ongoing basis, usually at least once a 
month,” Dr Smith said.

At UCLA, Dr Volkmann noted, “we meet once a week with 
pulmonary, rheumatology, pathology (if applicable), and radi-
ology. Within those specialties, the MDD includes individuals 
at various levels of their training including fellows, residents, 
medical students, and then attending physicians. We may 
also include ancillary providers, such as respiratory therapists, 
which has been helpful to remind us of the need to order pul-
monary rehabilitation in our patients. Our research coordina-
tors also attend the MDD in case we identify a patient who may 
be eligible for a research study. We focus not only on the diag-
nosis of ILD, but also on the management during these discus-
sions. Additionally, we typically will not only present a patient at 
a single time. We usually represent about 50% of patients at a 
later time, particularly if their disease is progressing or some-
thing else is changing.”

Dr Lasky mentioned that perhaps not all patients with an 
ILD require an MDD for diagnosis. Moreover, in the non-uni-
versity settings, the American Thoracic Society, European 
Respiratory Society, Japanese Respiratory Society, and Latin 
American Thoracic Society’s most recent statement for the 
management of idiopathic pulmonary fibrosis recognizes that 
in some settings physician-to-physician conversation, may 
suffice in place of the preferred formal multimember MDD  
as described.52

Patient Management and the Care Team
Once a diagnosis of SSc-ILD has been established through 

a formal MDD or input from various clinicians in an informal 
setting, patient management should include ongoing educa-
tion, support, and adequate control of symptoms and comor-
bidities.31 Patients may remain inadequately informed about 
the nature of SSc-ILD and their options for appropriate man-
agement, even after a diagnosis is made. Dr Volkmann stated 
that at UCLA, “we actually have a patient support group. 
It meets on the same day as the clinic. So if patients come to 
their clinic appointment, they can then also attend the sup-
port group. However, not everyone feels comfortable shar-
ing their feelings regarding their diagnosis in person; more 
patients are finding support through the internet and com-
municating through blogs. This may be particularly true for 
younger patients who may become frightened by seeing a 
patient with the same diagnosis in a wheelchair, or on oxy-
gen, or just geographically it may be too difficult for a patient 
to physically come to a support group.”

Dr Smith agreed: “I actually talk to my patients about sup-
port groups, partly to give them a warning of what they may 
expect to see when they walk in, as they will see patients in 
all disease stages. I try and let them know that just because 
there’s someone else in the support group with a certain 

clinical manifestation that does not mean that will also hap-
pen to them in the future.” Dr Dematte expressed that “the 
Scleroderma Foundation has 2 or 3 support groups in the 
local Chicago area, and many of our patients belong to these 
groups. But we also hold patient educational sessions 2 to 3 
times per year. At these sessions, we bring in speakers to talk 
to patients about various topics such as oxygen supplemen-
tation, managing GI symptoms, or palliative care.”

Because of the heterogeneity in progression and patient 
preferences regarding supportive care,25 SSc-ILD manage-
ment is often individualized. Symptom relief of comorbid con-
ditions should be included in a comprehensive management 
strategy that permits patients to maximize their participation 
in normal activities of daily living. Counseling patients about 
appropriate lifestyle changes also is key. These changes may 
include improvements in nutrition, increased exercise, weight 
loss, and smoking cessation, according to the discussion 
faculty. The care team should also help the patient take steps 
to avoid other comorbidities. This should include adminis-
tration of a seasonal influenza vaccine along with a pneu-
mococcal vaccination.31 A partial list of scleroderma support 
groups is available at the Scleroderma Foundation website: 
scleroderma.org.53

Pulmonary Rehabilitation

Pulmonary rehabilitation and supplemental oxygen ther-
apy also may be necessary.31 In other pulmonary diseases, 
pulmonary rehabilitation has been proven to provide signifi-
cant short-term improvements in functional exercise capacity, 
quality of life, and perception of dyspnea. In addition, a con-
tinued program of exercise-based pulmonary rehabilitation 
results in increased oxygen uptake and improved physical 
conditioning, which may improve the overall health of appro-
priate patients with SSc-ILD.54-57 Several studies have dem-
onstrated the benefits of oxygen supplementation in other 
pulmonary diseases, including chronic obstructive pulmonary 
disease, although there are no studies thoroughly investigat-
ing its efficacy in SSc-ILD.58,59

Treating Major Comorbidities

One of the major comorbidities in patients with SSc-ILD is 
GERD.32 There has been increasing evidence linking esopha-
geal involvement with the development of ILD in patients with 
SSc. Patients with more active GERD may ultimately develop 
more progressive ILD, although data are unclear on the rela-
tionship between GERD and SSc-ILD.60 Additionally, esoph-
ageal dilation on HRCT in patients with SSc is associated 
with more severe radiographic ILD.61 Dr Chung observed that, 

“regardless of the pulmonary fibrotic pattern, even if it’s indeter-
minate, if a patient has diffuse esophageal dilatation on HRCT, 
especially if there’s a gas fluid level, immediately you’re thinking 
esophageal dysmotility. From there, you can say with a pretty 
decent likelihood this patient has scleroderma.”

Dr Volkmann noted that GERD can be “terribly uncomfort-
able for these patients. When patients with scleroderma get 
reflux, it is very often at night when they are trying to sleep, and 
the reflux awakens them. If these patents are not sleeping well, 
they may have more body pain the following day. Therefore, I 
think that it’s really important to tightly control GERD symptoms.” 
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However, Dr Dematte noted, “there is so much negative press 
out there about PPIs.” Dr Volkmann agreed, stating that “this is 
a discussion I have almost every day with my patients, since they 
have read that PPIs cause dementia and osteoporosis. I try to 
tell them we are always weighing the risks and benefits of any 
treatment. Lung disease is the aspect of their disease that will 
kill them, and if there is any kind of contribution of GERD to that 
mortality risk, I want to try and mitigate that risk.” Dr Dematte 
concurred: “I have the same suggestions for patients that you 
have, emphasizing the fact that it’s more important to worry 
about saving the patient’s lungs; therefore, the patient should at 
least take a PPI at night. If the patient is up during the day, grav-
ity’s working in their favor so an H2 blocker can be taken in the 
morning. Additionally, patients with GI issues should have an 
esophagogastroduodenoscopy performed in order to rule out 
the presence of Barrett’s esophagus, which is fairly prevalent in 
this patient population.”

Lung Transplantation

For patients whose disease progresses despite maximized 
medical therapy, lung transplantation may be a late option.62 
Some have positioned that patients with SSc-associated lung 
disease may have a poorer outcome after transplantation due 
to the multisystem nature of their disease.23 However, more 
recent data suggest that transplantation may be advanta-
geous for appropriately selected patients with this condi-
tion.62 Dr Dematte agreed: “There are several papers that 
have come out in the past few years, suggesting that sclero-
derma does not hold an increased risk for lung transplanta-
tion.” In several recent studies, patients with SSc who have 
received lung transplants have demonstrated similar survival 
when compared with patients with other disorders necessi-
tating transplantation.63,64 Dr Volkmann concurred “that the 
outcomes are pretty similar for non-scleroderma lung dis-
eases in terms of transplant. Even those patients who have 
serious GI disease have pretty good outcomes. Places exist 
that do not transplant patients with scleroderma; however, 

many of the major academic medical centers in the US will do 
these transplants in carefully selected patients with SSc-ILD.”

Dr Dematte expressed that “the bigger challenge is trying 
to identify when to refer these patients to transplant because 
good guidelines do not exist for this condition.” Dr Volkmann 
also noted, “It seems like we transplant these patients at a very 
end stage, so there’s not a lot of dialogue at that point. These 
patients either have to get the transplant or they will expire.”

Conclusion
Systemic sclerosis or scleroderma is a chronic, autoimmune 

CTD with a variable clinical course and presentation.1-3 One 
of the more severe manifestations of the disease is SSc-ILD. 
ILD is the leading cause of death among patients with SSc.1,25 
Because of the challenges in making a definitive diagnosis, a 
multidisciplinary approach to diagnosis and management of 
the patient often is undertaken. During the initial evaluation, the 
patient should undergo a thorough medical history and phys-
ical examination with an emphasis on the extent of cutaneous 
disease. The physician should also order appropriate serolog-
ical tests to rule out other conditions in the differential diagno-
sis, and order and evaluate PFT and HRCT.1,29

An HRCT scan is considered the gold standard diagnos-
tic imaging technique,1 and the pattern observed in SSc-ILD 
is generally NSIP.31 The combination of HRCT and serial PFTs 
is used to stage the severity of SSc-ILD and monitor the dis-
ease course.1 Participants in an MDD can review all pertinent 
patient information (eg, results from the physical examination, 
serology, and imaging data) to reach a consensus on diag-
nostic dilemmas and potentially provide direction on appropri-
ate treatment options. Once a diagnosis has been established, 
patient management requires ongoing education, support, and 
adequate control of symptoms and comorbidities in order to 
maximize quality of life. Patients may require significant coun-
seling regarding lifestyle changes, supportive care therapies, 
pharmacologic treatments, and, potentially, lung transplanta-
tion or palliative care team involvement.
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