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ABSTRACT

Introduction: Real-world use of immunomod-
ulating therapy (IMT) in patients with systemic
sclerosis (SSc) was investigated for the first time
in a descriptive, retrospective cohort analysis of
claims made in a healthcare insurance database
to characterize treatment patterns and their
alignment with SSc disease manifestations.
Methods: Treatment patterns and disease
manifestations, symptoms, complications, and
comorbidities were assessed in patients with SSc
enrolled in a US healthcare claims database who
received treatment between January 2006 and
December 2013 and for whom data were avail-
able 6 months before and 12 months after SSc
diagnosis.
Results: Among 7812 eligible patients, 6852
received treatments of interest for SSc and 2404
(30.8%) received IMT during the first year after
SSc diagnosis. In the first year after diagnosis,

the most common claims were for antibiotics
(61.7%), opioids (50.6%), glucocorticoids
(46.5%), and proton pump inhibitors (35.4%);
the most common organs involved with com-
plications among patients with SSc were lung
(30.5%), heart (17.4%), and gastrointestinal
tract (22.4%); the most common signs or
symptoms were musculoskeletal (16.1%) and
fatigue (10.5%); 1035 patients (15.1%) had
infections and 14 (0.2%) had malignancies.
Among patients who received IMT, 43.8%
received at least hydroxychloroquine and
21.1% received at least methotrexate; 460
patients switched to a second IMT, 23.0% to at
least methotrexate and 22.8% to at least
mycophenolate mofetil. The most common
comorbidities reported with first IMT were in
lung (11.8%), overlap syndrome (8.4%), heart
(5.3%), and gastrointestinal (6.8%) categories.
Conclusion: One-third of patients with SSc in
the healthcare claims population received IMTs
during the first year after diagnosis. However,
patients who received IMTs had disease mani-
festations similar to those of the overall SSc
healthcare claims population.

Keywords: Databases; Immunosuppressive
agents; Patterns of care; Systemic sclerosis;
Scleroderma

Enhanced Digital Features To view enhanced digital
features for this article go to https://doi.org/10.6084/
m9.figshare.10011572.

Electronic Supplementary Material The online
version of this article (https://doi.org/10.1007/s40744-
019-00181-8) contains supplementary material, which is
available to authorized users.

S. L. Gale (&) � H. Trinh � N. Mathew � A. Jahreis �
C. J. F. Lin � K. Sarsour
Genentech South San Francisco, CA, USA
e-mail: gale.sara@gene.com

Rheumatol Ther (2020) 7:89–99

https://doi.org/10.1007/s40744-019-00181-8

http://orcid.org/0000-0002-7556-8990
https://doi.org/10.6084/m9.figshare.10011572
https://doi.org/10.6084/m9.figshare.10011572
https://doi.org/10.6084/m9.figshare.10011572
https://doi.org/10.6084/m9.figshare.10011572
https://doi.org/10.1007/s40744-019-00181-8
https://doi.org/10.1007/s40744-019-00181-8
https://doi.org/10.1007/s40744-019-00181-8
https://doi.org/10.1007/s40744-019-00181-8
http://crossmark.crossref.org/dialog/?doi=10.1007/s40744-019-00181-8&amp;domain=pdf
https://doi.org/10.1007/s40744-019-00181-8


Key Summary Points

Treatment options for patients with
systemic sclerosis (SSc) are limited to
management of disease manifestations in
organs; however, real-world use of
immunosuppressive treatments has not
been investigated.

This retrospective cohort analysis of
claims made in a US healthcare insurance
database investigated treatment patterns
for immunomodulating therapies
received in the first year after diagnosis of
SSc and their alignment with organ
manifestations.

The most common SSc organ
manifestations reported were in the lung,
gastrointestinal tract, and heart, but only
one-third of patients with diagnoses of SSc
received immunomodulating therapy in
the first year after diagnosis.

Among the patients who received
immunomodulating therapy, the most
common comorbidities reported with
their first treatment were in the lung,
overlap syndrome, heart, and
gastrointestinal categories.

Disease manifestations reported in
patients who received
immunomodulating therapies were
similar to those of the overall SSc
healthcare claims population, suggesting
that patients treated with
immunomodulating therapy did not
exhibit unique organ manifestations
compared with those who did not receive
immunomodulating therapy.

INTRODUCTION

Systemic sclerosis (SSc) is a vascular and con-
nective tissue autoimmune disorder character-
ized by inflammation and fibrosis [1]. The

clinical presentation of SSc is heterogeneous.
Symptoms include Raynaud’s phenomenon and
skin sclerosis; in more severe cases, the disease
may affect multiple internal organs [1]. Com-
monly affected organs include the pulmonary
vascular system, heart, gastrointestinal tract,
skin, lungs, and kidneys [1]. Pulmonary, car-
diac, and renal manifestations are the most
severe manifestations, with pulmonary and
cardiac complications the leading causes of
death related to SSc [1, 2].

In the USA, the estimated annual incidence
of new cases of SSc ranges from 0.6 to 63.0 cases
per million adults, and the estimated preva-
lence ranges from 4.0 to 286.0 cases per million
adults [3–5]. Similar incidence and prevalence
have been reported in Australia and Spain, with
an incidence of 22.8 and 23 cases per million
population and a prevalence of 233 and 277
cases per million population, respectively [6, 7].
The epidemiology of SSc in Europe varies
widely; the reported prevalence ranges from 7
to 489 per million population and the incidence
ranges from 0.6 to 122 per million population
[8–12]. Rates of SSc are lower in northern Eur-
ope than in southern Europe as assessed using
similar methodologies, suggesting some popu-
lations in Europe may be more susceptible based
on genetic or environmental differences [12]. In
general, geographic differences between the
USA and Europe in estimates of SSc may signal
methodological differences in case ascertain-
ment and definitions or may be true geographic
differences [3].

Treatment options for patients with SSc are
limited to the management of disease manifes-
tations in organs. Although trials have been
conducted, no treatment has yet been approved
for patients with SSc [13]. European League
Against Rheumatism (EULAR) and British Soci-
ety for Rheumatology/British Heath Profes-
sionals in Rheumatology (BSR/BHPR) guidelines
include recommendations for immunosuppres-
sive treatment with methotrexate (MTX),
cyclophosphamide, mycophenolate mofetil
(MMF), and stem cell transplantation for the
treatment of skin or lung manifestations
[14, 15]. Clinical trial results of MTX suggested
improvement of skin sclerosis, but the
improvement with MTX versus placebo was not
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statistically significant [16]. Randomized con-
trolled trials suggested that cyclophosphamide
may improve lung function in patients with SSc
interstitial lung disease (ILD) [17, 18]; however,
cyclophosphamide is associated with safety
risks. The efficacy of MMF appears to be similar
to that of cyclophosphamide for the treatment
of skin and lung fibrosis in established SSc-ILD
[19]. Stem cell transplantation is another
potential treatment option for patients with
very severe SSc-associated complications
[20, 21], but it is associated with increased risk
for early death [21]. MTX, corticosteroids, and
hydroxychloroquine have been used for the
treatment of SSc-related inflammatory arthritis
[22].

Real-world use of immunosuppressive treat-
ments in patients with SSc has not been inves-
tigated. Therefore, this study was conducted to
facilitate understanding of common treatment
patterns in a large population of patients with
SSc and to investigate how, using a descriptive,
retrospective cohort analysis of claims made in
a US healthcare insurance database, disease
manifestations align with treatments received.

METHODS

Study Design and Patients

This was a retrospective cohort study using data
obtained from the Truven Health MarketScan�

Research Databases. Eligible patients were
adults (at least 18 years old) who were receiving
treatment for SSc, received care between Jan-
uary 1, 2006, and December 31, 2013, and had
enrollment data 6 months before and
12 months after the SSc diagnosis index date,
which ensured continuous medical and phar-
macy coverage. The diagnosis index date was
defined as the first SSc diagnosis during the
study period, and enrollment gaps of at most
30 days before the index date were permitted.
An SSc diagnosis was defined as at least one
inpatient claim for an SSc diagnosis according
to the International Classification of Diseases,
Ninth Revision (ICD-9) or at least two outpa-

tient claims at least 7 days apart for an SSc
diagnosis. Data were assessed at 1 year of follow-
up from diagnosis. This study only used de-
identified patient data from a database; there-
fore, ethics committee approval and informed
consent were not needed.

Treatment Assessments

To evaluate treatment patterns, treatments of
interest were grouped on the basis of a com-
bined approach that applied clinical knowledge
of treatments that were expected to be observed
a priori and a data-driven approach to rank the
most common treatments among patients with
SSc (Supplementary Appendix 1). Treatments
were determined in the 6 months before the
study period and during the entire study period
after the diagnosis of SSc. The first IMT admin-
istration on or after the index date was defined
as the start of a drug in the IMT group (Sup-
plementary Appendix 1); this treatment was
followed until the end of the prescription
course, including refills. Combination IMT
therapy was permitted during treatment with
the first IMT if a different IMT was initiated
during and within 90 days after the start of
initial treatment. A switch to a second IMT was
made when a new IMT was initiated (and was
not used as part of combination therapy while
the patient was receiving treatment with the
first IMT) after the end of the previous IMT or
90 days after start of the first IMT. IMT combi-
nations were also permitted during second IMT
therapy. Secondary treatments such as antibi-
otics, opioids, and glucocorticoids (Supple-
mentary Appendix 1) were identified if there
was a fill while the patient was receiving IMT
therapy.

SSc disease manifestations, symptoms, com-
plications, and coexisting conditions were also
captured on the basis of medical billing codes
used in insurance claims to document diagnoses
that were made during patient visits (patients
had at least two SSc diagnosis codes). SSc
symptom categories from the literature, ICD-9
general disease categories, and the top-ranked
individual diagnoses found in the data were
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used to aggregate diagnoses into 20 categories
over the course of 1 year from the SSc diagnosis
index date. Comorbidities (Supplementary
Appendix 2) were determined in the 180 days
before and during the entire time frame of eli-
gibility following the diagnosis of SSc.

RESULTS

Study Population and Patient
Demographics

A total of 73,124 patients with SSc were identi-
fied between 2006 and 2013 in the MarketScan
database (Fig. 1). Among 7804 patients with any
treatment who met the eligibility criteria for
this study, 6852 received valid treatments and
2404 received IMTs. From 2006 to 2013, the
prevalence of SSc in the MarketScan database
ranged from 204 to 248 cases per million adults
who were actively enrolled in health insurance
plans (Supplementary Fig. S1). Patients were
enrolled in commercial insurance (75.6%),
Medicare (20.0%), and Medicaid (4.3%). Among
patients who received treatment, most were
female (85.9%) and middle-aged (median
patient age, 55 years [range, 18–95 years]).

Medications Used by Patients

The most common medication claims in the
first year after the diagnosis of SSc were for
antibiotics, opioids, glucocorticoids, and proton
pump inhibitors (Table 1). At the 1-year follow-
up, among 2404 patients (30.8% of patients
who received any treatment) who received
IMTs, the median time from index date to first
IMT was 66 days; 460 (19.1%) of these patients
switched to a second type of IMT, and the
median time to second IMT was 212 days.

SSc Manifestations

At the 1-year follow-up from SSc diagnosis, the
most common organ manifestations identified
in billing codes among 6852 patients with valid
treatments of interest were lung (30.5%), heart
(17.4%), and gastrointestinal tract (22.4%)
(Table 2). The most common signs or symptoms
reported by patients were musculoskeletal
(16.1%) and fatigue (10.5%) symptoms. Infec-
tions were reported in 1035 patients (15.1%),
malignancies in 14 patients (0.2%), and overlap
syndrome in 956 patients (14.0%) (Table 2;
Supplementary Appendix 2).

Fig. 1 Study population. IMT immunomodulatory therapy, ICD-9 International Classification of Diseases, Ninth Revision,
SSc systemic sclerosis
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IMT Treatment Patterns During First Year
of Follow-up from SSc Diagnosis

Among patients who received IMTs, 43.8%
(1054/2404) were treated with at least hydrox-
ychloroquine during the 1 year of follow-up
from SSc diagnosis. The next most common
IMTs received were MTX, MMF, azathioprine,
and cyclosporine; these were used by 21.1%,
17.6%, 6.9%, and 6.5% of patients, respectively

(Table 3). Lung, heart, gastrointestinal, and skin
manifestations were most commonly reported
in patients who received hydroxychloroquine,
MTX, and MMF (Fig. 2; Supplementary Fig. S1).
Most comorbidities reported during the first
IMT treatment among the 2404 patients who
received IMTs involved lung (11.8%), overlap

Table 1 Common treatments for patients with SSc after
1 year of follow-up from the diagnosis index date

Type of drug Patients, n (%)
N = 6852a

Antibiotics 4228 (61.7)

Opioids 3465 (50.6)

Glucocorticoids 3186 (46.5)

PPIs 2425 (35.4)

NSAIDs 1770 (25.8)

IMTs except biologicsb 1551 (22.6)

Hydroxychloroquine 1148 (16.8)

ACE inhibitors 922 (13.5)

Calcium antagonists 881 (12.9)

Prokinetic drugs 470 (6.9)

ERA 119 (1.7)

Biologicsc 111 (1.6)

Prostacyclin 20 (0.3)

All data are number (%) of patients receiving drug
ACE angiotensin-converting enzyme, ERA endothelin
receptor agonist, IMT immunomodulating therapy,
NSAIDs nonsteroidal anti-inflammatory drugs, PPIs pro-
ton pump inhibitors
a Patients with valid treatments of interest (defined as at
least 1 day’s supply)
b Included azathioprine, chloroquine phosphate,
cyclophosphamide, cyclosporine, leflunomide, mycophe-
nolate mofetil, methotrexate, penicillamine, quinacrine
hydrochloride, and sulfasalazine
c Included the biologics abatacept, adalimumab, anakinra,
certolizumab, etanercept, golimumab, infliximab, ritux-
imab, tocilizumab, and the targeted synthetic disease-
modifying antirheumatic drug (DMARD) tofacitinib

Table 2 Sites of manifestation, symptoms, complications,
and coexisting conditions after 1 year of follow-up from
the SSc diagnosis date from medical claims data in US
MarketScan (see Supplementary Appendix 2 for grouping
of categories)

Condition or site of manifestation Patients, n (%)
N = 6852a

Lung 2089 (30.5)

Heart 1189 (17.4)

Gastrointestinal tract 1532 (22.4)

Musculoskeletal 1102 (16.1)

Infections 1035 (15.1)

Overlap syndrome 956 (14.0)

Fatigue 721 (10.5)

Skin 217 (3.2)

Headache 355 (5.2)

Backache 329 (4.8)

Dizziness 321 (4.7)

Abnormal blood chemistry 268 (3.9)

Anemia 174 (2.5)

Kidney 156 (2.3)

Endocrine 89 (1.3)

Depression or anxiety 84 (1.2)

Asthma 73 (1.1)

Malignancy (all) 14 (0.2)

Benign neoplasm of colon 14 (0.2)

Osteoporosis 3 (0.04)

Neoplasm of uncertain behavior of skin 1 (0.01)

All data are number (%) of patients with condition
SSc systemic sclerosis
a Patients with valid treatments of interest (defined as at
least 1 day’s supply)
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syndrome (8.4%), heart (5.3%), and gastroin-
testinal system (6.8%) (Table 4). Among 2404
patients with SSc who started an IMT in their
first year following diagnosis, 460 switched to a
second IMT by the end of the first year of fol-
low-up from the SSc diagnosis index; 23.0% of
the switches were to treatments with at least
MTX and 22.8% of the switches were to treat-
ments with at least MMF (Table 3).

Use of Orally Administered
Glucocorticoids

A total of 2345 patients were treated orally with
daily glucocorticoids during the first year from
index date; 802 (34.2%) received doses greater
than 0 to 10 mg/day, 778 (33.2%) received
doses greater than 10 to 20 mg/day, 538 (22.9%)
received doses greater than 20 to 40 mg/day,
138 (5.9%) received doses greater than 40 to
60 mg/day, and 89 (3.8%) received doses greater
than 60 mg/day.

DISCUSSION

SSc presents unique challenges in managing a
chronic multisystem autoimmune disease
because it is a complex disease with devastating

manifestations, and treatment is suboptimal
[23]. The clinical heterogeneity of SSc determi-
nes variations in the degree of disease expres-
sion and prognosis, and, as a result, patients
may experience a highly variable treatment
course [24]. Treatment of SSc is limited to
managing specific organ manifestations [24],
but heterogeneity in the type of organ
involvement presents challenges [25].

There are no approved agents that modify
the disease course in SSc, but there are recom-
mendations to support treatment and manage-
ment of specific organ manifestations based on
varying levels of evidence. EULAR and the
EULAR Scleroderma Trials and Research, or
EUSTAR group, have published evidence-based
and consensus-derived recommendations for
the treatment of SSc that may be used to guide
treatment decisions in clinical practice, and
these recommendations may be useful for pro-
viding direction for future research [15, 26]. The
Scleroderma Clinical Trials Consortium and the
Canadian Scleroderma Research group have also
published consensus-derived management rec-
ommendations [22]. Although recommenda-
tions for the treatment of SSc are available,
relatively little is known about how patients are
actually treated in a real-world setting. A data-
base analysis of investigations and medication

Fig. 2 Most common ICD-9 code organ manifestations
according to first IMT received during 1 year of follow-up
from the SSc diagnosis index date (n = 2404). GI

gastrointestinal, ICD-9 International Classification of
Diseases, Ninth Revision, IMT immunomodulatory
therapy
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use for SSc complications demonstrated that, in
Canada, only 25–40% of patients received
guideline-recommended treatment [27]. The

present study is the first, to our knowledge, to
investigate treatment patterns in patients with
SSc, including types of treatment and disease
manifestations, using real-world healthcare
claims data. The results give insight into how
patients with SSc are treated in the USA.

Table 3 IMTs used during 1 year of follow-up from the
SSc diagnosis index date

Type of treatmenta Patients who received
IMTs, n (%)

First IMT N = 2404

Hydroxychloroquine 1054 (43.8)

Methotrexate 507 (21.1)

Mycophenolate mofetil 422 (17.6)

Azathioprine 165 (6.9)

Cyclosporine 156 (6.5)

Biologicsb 71 (3.0)

Leflunomide 53 (2.2)

Cyclophosphamide 51 (2.1)

Penicillamine 43 (1.8)

Sulfasalazine 22 (0.9)

Chloroquine 11 (0.5)

Quinacrine 2 (0.1)

Tofacitinib 1 (0.04)

Switch to second IMTa N = 460

Methotrexate 106 (23.0)

Mycophenolate mofetil 105 (22.8)

Hydroxychloroquine 98 (21.3)

Biologicsb 32 (7.0)

Leflunomide 23 (5.0)

Cyclophosphamide 12 (2.6)

Other IMTsc 103 (22.4)

Data include all patients who received at least one type of
treatment
IMT immunomodulatory therapy, SSc systemic sclerosis
a At least this type of treatment was received
b Included the biologics abatacept, adalimumab, anakinra,
certolizumab, etanercept, golimumab, infliximab, ritux-
imab, tocilizumab, and the targeted synthetic DMARD
tofacitinib
c Other IMTs included azathioprine, chloroquine,
cyclosporine, penicillamine, quinacrine, and sulfasalazine

Table 4 Comorbidities during the first IMT after 1 year
of follow-up from the SSc diagnosis date from medical
claims data in US MarketScan (see Supplementary
Appendix 2 for grouping of categories)

Comorbidity category Patients who received
IMTs, n (%)
N = 2404

Lung 283 (11.8)

Overlap syndromea 201 (8.4)

Heart 128 (5.3)

Gastrointestinal 164 (6.8)

Musculoskeletal 112 (4.7)

Infection 94 (3.9)

Skin 19 (0.8)

Fatigue 37 (1.5)

Abnormal blood chemistry 16 (0.7)

Backache 16 (0.7)

Dizziness 14 (0.6)

Headache 15 (0.6)

Anemia 9 (0.4)

Depression or anxiety 6 (0.3)

Endocrine 6 (0.3)

Coexisting conditions 4 (0.2)

Kidney 4 (0.2)

Malignancy 1 (0.04)

Data include all patients who received at least one type of
treatment
IMT immunomodulatory therapy, SSc systemic sclerosis
a Includes arthritis, systemic lupus erythematosus,
rheumatoid arthritis, mixed connective tissue disease,
myositis, Sjögren syndrome, and anti-phospholipid anti-
body syndrome
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This retrospective cohort analysis of claims
from a US healthcare insurance database
revealed that among 6852 patients with SSc
identified using a claims-based definition, the
most common treatments received during the
first year after diagnosis were antibiotics, opi-
oids, systemic glucocorticoids, and proton
pump inhibitors, whereas only 23% were trea-
ted with IMTs other than biologics. Approxi-
mately 47% of patients received glucocorticoids
orally in the first year after the index date, most
of them at doses less than 40 mg/day; however,
6% received glucocorticoids orally at a dose
between 40 and 60 mg/day, and 4% received
them at a dose of more than 60 mg/day. This
might have been due to overlap with other
rheumatic diseases such as systemic lupus ery-
thematous (SLE) and rheumatoid arthritis,
which are treated with higher doses of gluco-
corticoids than SSc. Only one-third of patients
treated for SSc had IMT treatment during the
first year after diagnosis. This may indicate that
most patients in the present study had only
mild disease without organ manifestations that
needed treatment, or it may be a reflection of
the limited efficacy of treatment options.

The most common organ manifestations in
this claims database analysis involved the lung,
heart, gastrointestinal tract, and skin, and
infection was the most commonly reported
complication. Although one-third of patients
received IMTs during the first year after SSc
diagnosis, the characterization of disease man-
ifestations was similar between patients receiv-
ing IMTs and the overall SSc healthcare claims
population, suggesting that patients who
received IMTs did not have any particularly
unique organ manifestations compared with
patients with SSc in general or that IMTs are not
considered beneficial for a particular organ
manifestation. Therefore, this analysis could
not distinguish a difference in disease manifes-
tations between patients with SSc who received
an immunosuppressant in the first year after
diagnosis and patients who did not. Most
medication claims in the first year after diag-
nosis of SSc were for glucocorticoids, opioids,
antibiotics, and proton pump inhibitors. Of the
patients who received IMTs and had muscu-
loskeletal, gastrointestinal, heart, lung, or

overlap syndrome manifestations, the most
commonly received treatment was hydroxy-
chloroquine sulfate, MTX, or MMF.

Limitations of the analysis include chal-
lenges that are inherent to claims-based data,
such as a relatively short period of follow-up,
lack of clinical data, inability to evaluate disease
severity and activity, and the inability to dif-
ferentiate between treatments received for SSc
and those received for comorbidities. Although
antibiotics were the most common treatment
received, it was unclear, because of the claims
nature of the study, whether they were pre-
scribed to treat infection or bacterial over-
growth. It is known that patients with SSc can
have overlap with other diseases, as shown in a
recent study reporting a prevalence of 6.8% for
overlap with SLE [28], and some patients in this
analysis could have had mixed connective tis-
sue disease without a full SSc diagnosis whereas
others could have had true overlap syndrome.
This could explain hydroxychloroquine being
the most commonly initiated IMT among
patients with SSc manifestations. It is also pos-
sible that the data could have captured non-
specific SSc manifestations or symptoms
masked by codes for general arthritis. It should
be noted that the results of the Scleroderma
Lung Study II randomized controlled trial
showing similarity between MMF and
cyclophosphamide for the treatment of patients
with SSc-related ILD [19] were not available
before the cutoff date for this analysis and that
current treatment guidelines were developed
before the full results of the Scleroderma Lung
Study II study were available [15]. Therefore,
patterns of use of MMF must be investigated
more closely using a more recent data set.
Additional studies of the patterns of use of
treatments for SSc will be valuable if new
treatments become available. BSR/BHPR guide-
lines suggest that rituximab be considered for
patients with SSc with skin involvement,
although the evidence is weak [14]. Rituximab
has been shown to improve skin sclerosis [29]
and may have a beneficial effect on lung func-
tion [30] based on data from small open-label
studies, but larger randomized controlled trials
are lacking. More recently, the anti-interleukin-
6 receptor-alpha (IL-6Ra) monoclonal antibody
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tocilizumab showed clinically relevant,
although not statistically significant, improve-
ment in lung function and no statistically sig-
nificant change in skin sclerosis in phase 2 and
phase 3 randomized controlled trials [31, 32].
Nintedanib slowed the rate of decline in pul-
monary function in patients with SSc-ILD [33],
and was recently approved for the treatment of
SSc-ILD in the USA. On confirmation of the
diagnosis, SSc is designated as either the limited
cutaneous or the diffuse cutaneous subset based
on the extent of skin thickening [14]. Different
risks for organ complications in patients with
SSc are associated with the limited cutaneous
and diffuse cutaneous subtypes and their
unique features [24]. However, a limitation of
the current analysis is that these subtypes are
not captured in claims data because they both
fall under the same ICD-9 diagnosis for SSc. A
more detailed disease diagnosis code, such as
the ICD-10 update, could inform further on
differences between patients with SSc who start
an immunosuppressant in the first year after
diagnosis and patients with SSc who do not.

CONCLUSION

The present study provides a snapshot of treat-
ment patterns for SSc in the USA, but it is a
rapidly changing landscape, and treatment
patterns should continue to be investigated as
new therapies are developed with the potential
to enter the SSc treatment arena. SSc is a
heterogeneous disease with complicated treat-
ment patterns, and clinical trials informed by
observational studies are still needed to find
effective, disease-modifying treatments.
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