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Abstract
Objective
High-resolution computed tomography (HRCT) of the chest is the gold standard to diagnose interstitial lung disease
(ILD). A prior survey reported that fewer than 60% of SSc-treating rheumatologists order an HRCT for ILD screening
in newly diagnosed SSc patients. Since then, efforts were initiated to increase awareness of HRCT as a screening tool.
The aim of the present study was to assess efficacy of these awareness programmes.

Methods
European Scleroderma Trials and Research (EUSTAR) and Scleroderma Clinical Trials Consortium (SCTC) members
answered a survey about the use of HRCT at diagnosis, the re-screening of patients with a negative baseline HRCT, and
the follow-up of HRCT positive SSc-ILD patients. When HRCT was not routinely requested, additional details were
collected.

Results
Among 205 physician responders, 95.6% would perform an HRCT at SSc diagnosis: 64.9% as routine screening for
ILD (65.4% of SSc referral and 63.6% of non-referral physicians) and 30.7% upon clinical suspicion (95.2% in case of
crackles on auscultation). Among non-screening physicians, clinical and ethical concerns were major driving factors for
not ordering HRCTs. During follow-up, 79.0% of responders would repeat HRCTs in baseline negative cases: 14.1%
as routine screening and 64.9% for diagnostic purposes. Finally, 93.2% of responders would repeat a chest HRCT
after SSc-ILD diagnosis: 36.6% as yearly routine and 56.6% according to clinical evaluation.

Conclusion
The use of baseline HRCT for the screening of SSc-ILD has slightly increased, but awareness programmes should be
adapted for further improvement. HRCT use in re-screening and follow-up may benefit from validated algorithms.
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Introduction

Interstitial lung disease (ILD) is the
most frequent pulmonary manifesta-
tion of systemic sclerosis (SSc) and is a
significant cause of morbidity and mor-
tality (1, 2). High-resolution computed
tomography (HRCT) of the chest is the
gold standard diagnostic test for ILD.
Alternative screening tests are insensi-
tive or not fully validated (3-5); for ex-
ample, pulmonary function tests (PFTs)
including forced vital capacity (FVC)
and diffusing capacity of the lung for
carbon monoxide (DLCO) showed inad-
equate power to detect SSc-ILD (6, 7).
For these reasons, interdisciplinary ex-
pert consensus panels recommended
that HRCT should be obtained in all
SSc patients at baseline to screen for
ILD (8). Early detection of SSc-ILD
has become important given the recent
availability of approved treatments for
SSc-ILD (i.e. nintedanib and tocili-
zumab) (9, 10). However, a previous
survey from 2017 reported that only
51% of general rheumatologists and
66% of SSc experts at referral centers
ordered chest HRCTs for ILD screening
in newly diagnosed SSc patients; more-
over, only 10% of responders reported
repeating HRCTs at follow up visits
(11). Since then, major efforts have
been undertaken — via primary research
publications, educational presentations,
and review articles — to promote the use
of HRCT for the screening of ILD in all
patients with SSc (12).

The aims of the present study were:
1) to analyse whether these awareness
programmes have changed screening
patterns for SSc-ILD; and 2) to better
understand reasons for not adhering
to screening guidelines. The results of
this study would enable adaptation of
the current awareness programmes to
improve their efficacy.

Methods

A Google Modules survey was sent to
European Scleroderma Trials and Re-
search (EUSTAR) and Scleroderma
Clinical Trials Consortium (SCTC)
members, with additional advertise-
ment through the EUSTAR twitter ac-
count. The survey was administered
between Nov 25" and Dec 31%, 2020.
Questions were asked about the use of

chest HRCT at baseline, the re-screen-
ing of patients with a negative baseline
HRCT, and the follow-up of HRCT pos-
itive SSc-ILD patients. When HRCTs
were not routinely requested, we col-
lected additional details about the indi-
cations for its prescription and the rea-
sons for non-screening (Supplementary
file 1). The results of the survey were
analysed with IBM SPSS software v.
26. Differences according to geographi-
cal region, medical specialty, working
environment, self-reported SSc referral
centre, and EUSTAR/SCTC member-
ship were analysed by Chi-squared test.

Results

A total of 205 out of 630 physicians
replied to the survey (32.5% response
rate). The participants were widely
distributed in terms of geographic re-
gion (130 from Europe, 23 from Asia,
23 from North America, 9 from South
America, 7 from Australia, 4 from Af-
rica, 9 unspecified), medical specialty
(156 rheumatology, 21 internal medi-
cine, 14 clinical immunology, 14 oth-
er), working environment (176 Univer-
sity Hospital, 12 community hospital,
17 other), SSc dedicated-referral cen-
tres (179 referral and 26 non-referral),
and scientific society membership (98
EUSTAR, 42 SCTC, 42 EUSTAR and
SCTC, 23 not declared).

Of the 205 responders, 64.9% reported
performing a chest HRCT in all new-
ly diagnosed SSc patients as routine
screening (65.4% of the physicians
working in SSc referral centres and
63.6% of the physicians from non-re-
ferral centres). Conversely, 30.7% per-
cent ordered HRCTs only when there
was other evidence of ILD (Fig. 1).
Among those, the presence of crackles
on auscultation (95.2%), FVC<80%
predicted (87.3%), FVC+DLCO rela-
tive decline reaching the current defi-
nition of ILD progression (87.0%), or
dyspnoea at rest/exercise (82.0/84.1%)
represented the main indications for
ordering HRCTs (Fig. 2). When ques-
tioned about the reasons for not per-
forming a screening chest HRCT at
baseline, 60.3% of ‘“non-screeners”
reported the preference to rely on clini-
cal suspicion as the main explanation,
followed by ethical concerns (includ-
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Fig. 1. Performance of chest HRCT in SSc patients at baseline (left panel), at re-screening of baseline
HRCT negative cases (central panel) and in the follow-up SSc-ILD patients after diagnosis (right panel).

ing radiation exposure) in 46.0%, the
need for further scientific support of
the guidelines in 23.8%, and cost and
administrative reasons in 17.5% and
8.0% of cases, respectively.

During follow-up, 79.0% of responders
would repeat chest HRCTs in baseline
negative cases: 14.1% as yearly rou-
tine screening and 64.9% upon clini-
cal suspicion of a newly developed
ILD (Fig. 1). The decision of the latter
group was most frequently driven by
FVC+DLCO relative decline indica-
tive of ILD progression (91.0%), new
onset or worsening of dyspnea at rest/
exercise (81.2/85.7%), and new onset
or worsening of crackles on ausculta-
tion of the lungs (83.5%) (Fig. 2).
Finally, 93.2% of the responders would
repeat chest HRCTs after SSc-ILD di-

agnosis: 36.6% as a yearly routine to
detect progression and 56.6% upon cer-
tain indications (Fig. 1) including new
FVC+DLCO relative decline (91.4%),
new onset or worsening of dyspnoea at
rest/exercise (83.6/80.2%), or to evalu-
ate treatment effects (4.5%; Fig. 2).
When comparing responses by geo-
graphical origin, medical specialty,
working environment, SSc referral in-
stitute, and EUSTAR/SCTC member-
ship, we found no differences.

Discussion

Our survey showed that the use of
baseline HRCT for the screening of
SSc-ILD has slightly increased at non-
referral centres and remained stable at
referral centres, compared to a previous
survey. In addition, we provide new

data on use of HRCT in re-screening
for SSc-ILD in patients with negative
baseline HRCTs, and for the follow-up
of SSc-ILD.

Screening for SSc-ILD is supported
by both expert opinion and consensus-
based advice (8, 13). Compared to pre-
vious results, we noticed an increase
in this practice among physicians at
non-SSc referral centres, which might
represent the first contact of patients in
the early disease phase, before the pa-
tient is sent to an expert referral centre.
However, there is still a third of phy-
sicians from referral centres who do
not routinely screen for SSc-ILD with
chest HRCT at time of SSc diagnosis
and prefer, instead, to perform a diag-
nostic HRCT only in case of clinical
suspicion. In comparison to the previ-
ous survey, our data showed a meaning-
ful decline in hypoxaemia at rest as a
driver for SSc experts to perform base-
line HRCT (from 91% to 65%) (11).
Conversely, a meaningful increase in
reasons to order a baseline HRCT was
noted for DLCO<80% (from 52% to
73%), anti-topoisomerase I antibody
positivity (from 33% to 57%), and dif-
fuse cutaneous subset (from 38% to
68%) (11). This increase could be pos-
sibly related to further improvement
in the knowledge about predictors of
SSc-ILD presence (14), which were
also reported in the recent European
consensus (8). The remaining variables
showed slight changes, possibly relat-
ed to geographic variation. For exam-
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Fig. 2. Clinical drivers to ordering a diagnostic HRCT in the suspicion of SSc-ILD, among all responders (dark grey bars represent baseline, striped bars
re-screening and light grey bars follow-up after diagnosis).
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ple, two thirds of our responders were
practicing in Europe, while there was a
similar number of European and North
American participants in the previous
survey (11).

When questioned about reasons for
not performing screening HRCTs, re-
sponders often mentioned lack of sup-
porting scientific evidence. Indeed, it
is currently unknown whether routine
HRCTs lead to a better long-term prog-
nosis of SSc-ILD. Still, recent data
have shown that more than 60% of in-
flammatory diffuse SSc patients show
evidence of SSc-ILD on HRCT and
that its early treatment represents an
effective strategy to prevent ILD pro-
gression (15). In addition, data from
the observational EUSTAR cohort
show that approximately 27% of SSc-
ILD patients have functional decline
already in the first year (16) and data
from two SSc-ILD clinical trial cohorts
demonstrate that a functional decline
over 2 years is associated with worse
prognosis (17). Moreover, healthcare
utilisation and costs are meaningfully
higher in patients with more severe, ad-
vanced forms of SSc-ILD (18).

In the follow-up of SSc patients with
baseline HRCTs that are negative for
SSc-ILD, experts primarily rely on the
use of PFTs to detect ILD onset. The
application of HRCT in this context is
more controversial and is in line with
the results of our survey, which showed
that HRCT re-screening of SSc patients
with negative baseline HRCTs is regu-
larly performed only by 14% of phy-
sicians. However, the use of PFTs has
been shown to be insufficient for the
early detection of ILD. Other strategies
have been proposed to overcome this
limitation, including the low radiation
dose of HRCT protocols (19) and the
use of CT protocols with reduced num-
ber of slices (20).

Our survey showed interesting results
regarding the use of HRCT in patients
with confirmed SSc-ILD. More than
a third of the responders would use
HRCTs to follow-up SSc-ILD patients
routinely, while the remaining would
obtain an HRCT to confirm functional
or clinically significant changes or to
assess treatment response. The use of
follow-up HRCT represents another
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grey area for physicians treating pa-
tients with SSc-ILD. The recent Euro-
pean consensus suggested that the de-
cision regarding whether to repeat an
HRCT should be based on a combina-
tion of current disease status and speed
of progression, agreeing that repeat
HRCT should be used as a diagnostic
rather than a routine follow up test.

In conclusion, the results of our survey
provide important guidance for the fur-
ther implementation of awareness pro-
grammes for HRCTs as a key screen-
ing tool for SSc-ILD. We found that
the implementation of guidelines into
clinical practice has slightly improved
but major efforts need to be undertaken
to implement them further. In addition,
our data confirm the need to develop
validated screening and follow-up al-
gorithms for SSc-ILD in order to sup-
port physicians’ decision making about
when to perform HRCTs in clinical
practice.

Take home messages

® What is already known about this
subject?
Although high resolution computed
tomography (HRCT) is the gold
standard for the diagnosis of system-
ic sclerosis associated interstitial lung
disease (SSc-ILD), its application in
a screening context is variable.

® What does this study add?
This study confirms the effect of
awareness campaigns in promoting
the use of HRCT for the screening of
SSc-ILD and raises the point of using
it in re-screening of initially negative
patients and in the follow-up of SSc-
ILD patients.

® How might this impact on clinical
practice or future developments?
Our study has stressed the impor-
tance of developing algorithms to
support the screening, re-screening
and follow-up of SSc-ILD, as al-
ready available for pulmonary arte-
rial hypertension.
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