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Abstract

Background Currently, evidence-based guidelines for the frequency and intensity of follow-up of systemic scle-
rosis (55¢) patients are not available. Based on expert opinion, an annual extensive evaluation is recommended.

A multidisciplinary Care Pathway that integrates this annual extensive evaluation at the Leiden University Medical
Center has shown increased patient satisfaction, decreased healthcare utilization, and improved outcomes in SSc
patients (1, 2). However, for a subgroup of SSc patients with relatively mild disease, this annual extensive evaluation
might be redundant. Therefore, this study aims to evaluate whether assessment in a regular outpatient clinic setting
is an acceptable alternative to extensive annual evaluation in the Care Pathway in SSc patients with a low risk of dis-
ease progression.

Methods This study is designed as a multicenter (n=3) non-inferiority randomized controlled trial. SSc patients are
categorized into three categories for risk of disease progression (low, intermediate, or high) based on a previously
published risk prediction model (3). Patients with a predicted low or intermediate risk of disease progression are
randomized between (1) follow-up in the outpatient clinic (intervention) and (2) follow-up via usual care according

to the annual Care Pathway (control group). The year after the “study visit," all patients are evaluated in the Care Path-
way. In this study, 250 patients will be recruited and randomized. The primary outcome is healthcare utilization, which
will be assessed via questionnaires. Secondary outcome measures include disease progression, patients’ perception
of disease and care, and health-related quality of life. Healthcare utilization is defined as the number of contacts

with a healthcare professional and will be analyzed using descriptive statistics and linear regression analysis.

Discussion There is an unmet need for tailor-made care for SSc patients in accordance with disease activity, and evi-
dence-based guidelines regarding the follow-up of SSc patients are lacking. This is the first randomized controlled
trial evaluating the optimal follow-up for SSc patients at low risk of disease progression. Results of this study will show
whether routine assessment at the outpatient clinic is an acceptable alternative to assessment in a standardized care
setting including an annual 6-min walk test, an ECG, lab, mRSS, and a pulmonary function test.

Trial registration ClinicalTrials.gov NCT05103553. Registered on October 11, 2021.
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Background

Systemic sclerosis (SSc) is a complex and rare disease in
which vasculopathy and fibrosis affect multiple organ
systems such as the skin, gastrointestinal tract, kidneys,
heart, lungs, and the musculoskeletal system [1]. Involve-
ment of these systems can have a severe impact on
patients’ mental, physical, and social functioning [1]. SSc
has the highest case-specific mortality among rheumatic
diseases; reported standardized mortality rates vary
between 1.5 and 7.1 [2].

Because of its multisystemic nature and severe impact,
care for patients with SSc is challenging and requires a
multidisciplinary approach. Although the importance
of comprehensive care involving pharmacological and
non-pharmacological interventions in SSc is broadly rec-
ognized, unmet healthcare and information needs have
been identified, and improvements in the organization
and content of care have been suggested [3]. In 2007,
SSc patients reported a mean of 6.9 visits to medical
specialists other than a rheumatologist over a 12-month
period, which is a considerable number [4]. Therefore,
and in line with the principles of value-based health care,
which advocates the development and institution of dedi-
cated care pathways for patients with specific diagnoses
[5], a multidisciplinary SSc Care Pathway was set up by
the Department of Rheumatology of the Leiden Univer-
sity Medical Center (LUMC) in 2009 [6]. Here, patients
are seen on a yearly basis by a multidisciplinary team,
including a rheumatologist (or advanced nurse practi-
tioner), pulmonologist, clinical nurse specialist, physical
therapist, and, if needed, a dietician, occupational thera-
pist, cardiologist, gastroenterologist, or dermatologist.
Measurements of health status and outcomes (includ-
ing patient-reported outcomes such as quality of life) are
performed systematically alongside this Care Pathway.
Furthermore, considerable emphasis is placed on patient
education and supportive care, facilitated by the efforts
of the paramedical team. The first evaluation of the Care
Pathway showed that SSc patients did not have to visit
the hospital as frequently as before, and that they were
very satisfied with the mode of care delivery [6].

This approach to care delivery, however, presents
a challenge to the healthcare system, due to the high
demand on healthcare resources. While a substantial
proportion of SSc patients experience an indolent form of
the disease, only a small minority experience an aggres-
sive disease with severe complications developing within
a few years [7]. For patients with a more indolent type of
disease, annual extensive follow-up might be redundant

or may even lead to diagnostic overuse. As it remains
difficult to accurately predict the disease course in an
individual patient, and new onset of organ involvement
is not confined to early disease [8], an expert consensus-
based guideline advocates annual extensive assessment
in all patients. This guideline describes points to address
in annual assessment of patients with SSc [9]. Overall,
55 tools were identified, including clinical assessments,
laboratory measurements, and imaging or functional
investigations. Whether the proposed items are sufficient
to identify disease progression timely in all patients and
whether all these items need to be assessed annually in all
patients need yet to be determined.

To conclude, the provision of comprehensive care
in SSc is widely advocated, but there are a number of
knowledge gaps regarding the intensity and frequency
of follow-up. Specific care pathways for patients with
SSc have been instituted, but their offering could pos-
sibly be better tailored to the health status. Moreover,
personalized medicine holds significant potential to alle-
viate the increasing strain on healthcare resources and
healthcare workers by promoting more efficient care. To
develop tailor-made guidelines, risk stratification is of
great importance. Our research group has developed a
prediction model with the aim of identifying a subgroup
of SSc patients in which the risk of disease progression
is very low. We hypothesize that annual assessment of
SSc patients (stratified as having a low risk of progression
according to a previously published prediction model) in
the regular outpatient clinic is as sufficient as assessment
in an extensive Care Pathway without changes in health-
care utilization, disease burden, or safety.

Therefore, this study aims to evaluate whether assess-
ment of SSc patients with a low risk of disease progres-
sion in the outpatient clinic, compared with assessment
in the standardized Care Pathway, is an acceptable alter-
native to annual assessment in the standardized Care
Pathway.

Study design

This study was designed as a three-center, non-inferior-
ity, randomized (ratio 1:1) controlled clinical trial. Two
hundred and fifty patients will be recruited in three
Dutch hospitals (Leiden University Medical Center, Lei-
den; Haaglanden Medical Center, the Hague; the Haga
Hospital, the Hague). This study consists of two parts. In
the first part, we apply our prediction model to group the
included SSc patients into three risk categories for dis-
ease progression: low, intermediate, or high risk. In the
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Study period
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Clinical assessment X
in healthcare
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Fig. 1 Study design. *Questionnaires include the following: healthcare utilization survey, Brief lliness Perception Questionnaire (BIPQ), 36-Iltem Short

Form Health Survey (SF-36), and the EuroQol-5D (EQ-5D)

second part, patients who are categorized into the low-
or intermediate-risk category will be randomized to an
outpatient clinic visit or a visit in the Care Pathway. One
year after the study visit, every patient will be seen in the
Care Pathway. Patients who are categorized as having a
high risk of disease progression will be excluded from
randomization and will be followed up in the annual Care
Pathway evaluation. A figure containing the schedule

of enrolment, intervention, and assessments is avail-
able in Fig. 1. The study’s protocol and registration have
been submitted and published in ClinicalTrials.gov on
October 11, 2021 (NCT05103553). This study has been
approved locally by the LUMC Medical Ethics Commit-
tee (P21.069). Written informed consent for participa-
tion will be obtained from all participants. The reporting
of this study protocol is done according to the Standard



Hoekstra et al. Trials (2026) 27:221

Protocol Items Recommendations for Interventional Tri-
als (SPIRIT guideline) [10].

Patients

Accessibility of healthcare is generally high in the Neth-
erlands [6]. Therefore, the Leiden Combined Care in Sys-
temic Sclerosis (CCISS) cohort consists of both mild and
severe patients, who all undergo annual assessment, as it
has included patients fulfilling the very early diagnosis of
SSc (VEDOSS) and the ACR/EULAR 2013 criteria since
the start of the cohort in 2009. In a study conducted in
the CCISS cohort, approximately 50% of SSc patients did
not show any signs of progression over time (median fol-
low-up duration: 5.2 years) [8].

Eligibility criteria

Patients from the CCISS cohort at the LUMC, the Haga
Hospital, or the Haaglanden Medical Center (HMC) will
be eligible for inclusion.

Inclusion criteria
In order to be eligible to participate in this study, a sub-
ject must meet all of the following criteria:

1. Participation in the prospective Haga Hospital, Haa-
glanden Medical Center, or LUMC cohorts

Clinical diagnosis of SSc

Age>18 years

Have had > 2 evaluations in the Care Pathway
Written informed consent was obtained for this
study.

Ui W

a. For participants at LUMC, additional written
informed consent for the Leiden CCISS cohort is
required.

b. For participants in the Haga Hospital and the
Haaglanden Medical Center, sufficient data
should be available to be able to calculate the risk
score.

Exclusion criteria
A potential subject who meets any of the following crite-
ria will be excluded from participation in this study:

1. Patients who are already participating in ongoing
(randomized) trials

2. Patients who underwent autologous stem cell trans-
plantation for SSc in the past 5 years

Included patients who are categorized as being at high
risk of disease progression according to the prediction
model are excluded from randomization.
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Table 1 Interpretation of probability score
Probability score Risk profile Consequence
<0.197 Low risk Randomization
0.197-0.223 Intermediate risk Randomization
>0.223 High risk Annual Care Pathway

Patient recruitment

Eligible patients will be identified by the treating
healthcare professional. Patients who express inter-
est in the trial will receive a patient information letter
from the sub-investigator or coordinating investigator
and a telephone call to answer any remaining questions.
After this, patients will be given 7 days to decide if they
want to participate. If the patient agrees to participate,
informed consent will be signed by both the patient and
the investigator.

Prediction model
With the use of a machine learning-assisted approach, a
prediction model was developed by our research group
that can identify patients with mild disease [11]. This
model was able to stratify patients into different risk
groups with low (29% of the patients, negative predic-
tive value=1), intermediate (27% of patients), or high
risk (44% of patients) for disease progression. The pre-
diction model estimates a probability score for future
disease progression based on 10 variables (see Table 1).
The 10 variables are collected during the Care Pathway
visit at TO (see Fig. 1) and include the following: Previous
or current use of cyclophosphamide or corticosteroids,
start with immunosuppressive drugs during the current
visit, previous gastrointestinal progression, previous car-
diovascular event, current cardiac progression, the pres-
ence of pulmonary arterial hypertension (PAH), current
modified Rodnan Skin Score (mRSS), diffusing capacity
for carbon monoxide (DLCO), and creatine kinase levels.
Details on these variables are described in Supplemen-
tary file S2.

The probability scores can be interpreted as follows: If
a patient’s probability score from the prediction model
is <0.197, the patient is categorized into the low-risk pro-
file; if the patient’s probability score from the prediction
model is between 0.196 and 0.223, the patient is catego-
rized into the intermediate-risk profile; andif the score
is >0.223, the patient is categorized into the high-risk
profile.

Randomization

After following the Care Pathway evaluation at TO,
patients with a low or intermediate risk of disease pro-
gression will be randomized 1:1 to the intervention
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group (visit at a regular outpatient clinic) or to the con-
trol group (visit at the Care Pathway), using Castor (an
eClinical Data Management Platform). Due to the nature
of the intervention, the randomization process is not
blinded.

Intervention: visit the outpatient clinic

For the annual assessment, patients in the intervention
group are seen in the regular outpatient clinic by a rheu-
matologist. Laboratory tests will include a blood count,
erythrocyte sedimentation rate, pro-brain natriuretic
peptide, troponin T, estimated glomerular filtration rate,
creatinine, and creatine kinase and can be elaborated
as indicated by the treating physician. Cardiopulmo-
nary complaints will be evaluated by the treating physi-
cian through history-taking and physical examination.
On medical indication, additional investigations such as
X-thorax, pulmonary function test, CT thorax, cardiac
echocardiography, or a visit to a different medical spe-
cialist (pulmonologist, cardiologist) can be arranged.

Control group: visit to Care Pathway

In the control group, patients will be evaluated in the
SSc Care Pathway, which consists of a visit to the rheu-
matologist (or an advanced nurse practitioner), a clini-
cal nurse specialist, a pulmonologist, a cardiologist, a
physical therapist, and, if needed, a dietician. Investiga-
tions include blood testing, X-thorax, 6-min walking test,
mRSS, and, if indicated, cardiac echocardiography and/
or CT thorax.

High-risk group

Patients who are categorized as having a high risk of dis-
ease progression will be excluded from randomization
and followed up through an annual Care Pathway evalua-
tion at T12 and T24 (Fig. 1).

Primary outcome measure: healthcare utilization

Healthcare utilization will be measured through a sur-
vey. The survey on healthcare utilization is comparable
to the questionnaire employed in a previous study on
healthcare usage in SSc patients [4] (see supplementary
file S1). The survey includes the following categories of
healthcare services (number of different healthcare pro-
fessionals/services within a category): (1) Rheumatolo-
gist, (2) medical specialists other than rheumatologist, (3)
general practitioner, (4) health professionals, (5) hospital
admission, and (6) hospital-based day-care. The category
medical specialists includes internist, nephrologist, pul-
monologist, cardiologist, dermatologist, neurologist,
psychiatrist, ear, nose, and throat specialist, and (plastic)
surgeon. Health professionals include a physiotherapist,
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occupational therapist, clinical nurse specialist, and dieti-
cian. For each healthcare provider or service, patients will
be asked the following: “Did you have contact with a...
over the past 6 months?” (yes/no). If the answer is “yes”
with respect to the past 6 months, patients are asked
how many contacts or treatment days they have received
in total and how many of these were face-to-face, phone
consultations or video meetings. For each category, the
number of contacts and visits within the last 6 months
will be counted, including patients having one or more
healthcare providers per category. Moreover, the number
of additional investigations (ECG, pulmonary function
test, echocardiography of the heart, high resolution com-
puted tomography of the chest) that a patient received
within the last 6 months will be collected. It will take
approximately 10 min to complete the survey (depending
on the number of healthcare contacts). Patients will be
contacted by telephone to follow up on the completion of
the questionnaires.

Secondary outcome measures

The secondary outcomes include patients’ perceptions of
delivered care, health-related quality of life, and disease
progression.

Illness perceptions will be assessed using the BIPQ [12].
The BIPQ is a widely used, validated instrument, which
is designed to provide a simple and rapid assessment of
illness perceptions. It consists of nine questions: eight
questions that comprise (1) perceived consequences, (2)
timeline (acute-chronic) personal control, (3) amount
of perceived personal control, (4) treatment control, (5)
identity (symptoms), (6) concern about the disease, (7)
coherence of the illness, and (8) emotional representa-
tion. The last question assesses causal perception, in
which the patient can give three factors that, in his or her
opinion, have caused the disease.

Quality of life will be assessed using the Dutch version
of the SF-36 and the EQ5D, which are collected annually
in the SSc Care Pathway.

Disease progression is defined as the start of immuno-
suppressive treatment, death, or progression in one or
more organ systems, including the following:

+ Pulmonary progression: Defined as>10% relative
decline in forced vital capacity (FVC) with follow-
up FVC<80% predicted, or>5% to<10% relative
decline in FVC, and either a >15% relative decline in
diffusing capacity for carbon monoxide (DLCO) with
follow-up DLCO < 80% predicted or increase in lung
involvement (interstitial lung disease (ILD)) as deter-
mined by HRCT

+ Myocardial progression: Defined as either clinical
cardiac involvement, decreased left ventricular ejec-
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tion fraction<54% (LVEF), and arrhythmias (>2%
ventricular extrasystoles or atrial fibrillation) or
major cardiac events (including all acute coronary
syndromes and pacemaker implantations)

o Pulmonary arterial hypertension development:
Defined as an increase in mean pulmonary arterial
pressure >20 mmHg at rest as assessed by right heart
catheterization (RHC), a pulmonary capillary wedge
pressure<15 mmHg, and a pulmonary vascular
resistance >3 Wood units on RHC in the absence of
other causes of precapillary pulmonary hypertension,
such as pulmonary hypertension due to lung diseases
or other rare diseases

+ Gastrointestinal progression: Is based on develop-
ment of gastric antral vascular ectasia, decreased
hemoglobin, AND weight loss (< 10% over 1 year)

+ Skin progression: Defined as an increase in mRSS
of >5 points and >25%

+ Renal progression: Defined as a clinical diagnosis of
scleroderma renal crisis (including hypertension, an
increase in serum creatinine, oligo/anuric renal fail-
ure)

+ Myositis development: Defined as a diagnosis
of myositis based on biopsy confirmation or an
increased serum creatine kinase (>150 U/l) with
muscle weakness

+ Digital ulcer development: Requiring antibiotic ther-
apy or intravenous vasodilatation

The use of immunomodulatory medications is col-
lected at every visit and includes the following: cyclo-
phosphamide, methotrexate, mycophenolate mofetil,
azathioprine, corticosteroids, hydroxychloroquine, and
stem cell transplantation.

Data management

Data will be handled confidentially and pseudonymized
in compliance with the EU General Data Protection Reg-
ulation (in Dutch: Uitvoeringswet AVG). Patient data are
coded. For this purpose, patients will receive a unique
new study code. The code is not based on any of the
patient’s characteristics. Only the investigators and data
managers of this study have access to the identity of the
patient linked to the code. All data will be entered twice
to avoid mistakes. All coded source data will be saved
and processed in the online protected database program
Castor. The data can only be traced back to the partici-
pant with an encryption key that remains safely stored
at the local research institute. Data also cannot be traced
back to specific participants in reports and publications
about the study. The data will be stored for 15 years at the
research location (LUMC).
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Participants are allowed to withdraw their consent to
the use of personal data at any time during the study.
Study data collected until the moment a participant with-
draws their informed consent will still be used in the
study.

A member of the coordinating study team (i.e., Leiden
University Medical Center) will conduct an audit trial
at the participating sites to evaluate study conduction
according to the study operating procedure. The coor-
dinating study team will be monitored once by internal
monitors of the Leiden University Medical Center, before
activation of participating study centers, according to a
prespecified monitoring plan.

Safety monitoring
Adverse events (AEs) are defined as any undesir-
able experience occurring to a subject during the study,
whether or not considered related to trial procedure. A
serious adverse event (SAE) is any untoward medical
occurrence or effect that results in death, is life-threaten-
ing, requires hospitalization or prolongation of existing
inpatients” hospitalization, results in persistent or signifi-
cant disability or incapacity, is a congenital anomaly or
birth defect, or any other important medical event that
did not result in any of the outcomes listed above due
to medical or surgical intervention, but could have been
based upon appropriate judgement by the investigator.
All (serious) adverse events reported spontaneously by
the subject, or observed by the investigator or their staff
during the trial period, will be recorded.

No interim analyses are planned because of the low-
risk nature of this trial.

In case of trial conduct deviations from the protocol,
these will be documented using a breach report form.

Sample size calculation

Sample size calculation is based on the expected differ-
ence in healthcare utilization. We calculated the sample
size based on the raw data of a previous study performed
in 2009 [4]. In this study, patients visited a medical spe-
cialist or a general practitioner six times in total during
a period of 12 months for SSc-related problems, with
a standard deviation of 4.6. With the start of the Care
Pathway, SSc patients visited the hospital once a year on
average for SSc-related problems. Power analyses were
performed using a non-inferiority test to evaluate the dif-
ference of two means. With a group sample size of 113,
we achieve 90% power to detect non-inferiority using a
one-sided, two-sample ¢-test. The margin of non-infe-
riority is —2. We chose this margin because a difference
of up to two is not relevant in daily practice and would
therefore demonstrate non-inferiority. The true differ-
ence between the means is assumed to be zero as we
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expect the intervention arm to perform equally or superi-
orly when compared to the control arm. The significance
level (alpha) of the test is 0.025. The standard deviations
for our primary outcome were assumed to be equal in
both arms (SD=4.6). If we account for a 10% dropout,
the total number of patients will be 250.

Statistical analysis

The distribution of outcome variables will be analyzed
using histograms and Q-Q plots. If needed, transforma-
tions (log or square root) are applied to reduce skewness
of the distributions. Healthcare utilization in both the
outpatient clinic and the Care Pathway will be analyzed
using descriptive statistics and regressions. The main
analysis is based on performing a linear regression and
a one-sided CI at 2.5% for the regression coefficient of
healthcare utilization in the intention-to-treat popula-
tion. The lower and upper bounds of the CI are compared
to the equivalence margin (zero+ (OF—) margin). The CI
is computed by first computing a two-sided CI for health-
care utilization at the 95% level and choosing only the
upper or lower bound [13].

The secondary outcome measures are health-related
quality of life, patients’ perception of delivered care, and
disease progression. Illness perceptions will be com-
pared between the two groups, and mean scores on the
BIPQ, SE-36, and EQ5D will be presented in both groups.
Potential differences will be tested using a Mann—Whit-
ney U-test, where appropriate. Univariable and multi-
variable linear regression can be used to assess possible
associations with perceptions and QoL. Another sec-
ondary endpoint is the difference in disease progression
between the intervention and control groups. The pri-
mary analysis will be performed on the whole dataset.
Secondly, disease progression will be evaluated per organ
system, to evaluate if a certain type of progression is less
often noticed in the outpatient clinic. The progression
rates will be described using descriptive statistics and fre-
quencies. Difference in disease progression will be com-
pared between the intervention and control group using
chi-square tests, where appropriate.

In case of significant differences in patient character-
istics between the intervention and control groups, for
both main and secondary analyses, we will perform mul-
tivariable regression analyses to adjust for possible con-
founders with a known association with the outcome,
such as age, sex, disease duration, autoantibody status,
and smoking. This will be a multivariable logistic regres-
sion for the analysis of disease progression and a multi-
variable linear regression for all other outcomes.
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Discussion

Systemic sclerosis is a complex, systemic, multi-organ
disease that requires a multidisciplinary approach. Cur-
rently, evidence-based guidelines for the frequency and
intensity of follow-up for SSc patients are not available.
Based on expert consensus, an annual extensive evalu-
ation is recommended [9]. However, data collected on
disease progression in the Leiden CCISS cohort indicate
that approximately 50% of SSc patients have relatively
mild disease, highlighting a subset of patients for whom
extensive annual screening might be redundant. To the
best of our knowledge, this is the first randomized con-
trolled trial evaluating the optimal follow-up for the sub-
set of SSc patients with an estimated low risk of disease
progression.

In the Netherlands, a multidisciplinary SSc Care Path-
way was set up by the Department of Rheumatology at
the Leiden University Medical Center. Since the install-
ment of the Care Pathway, which integrates multidisci-
plinary and comprehensive care and places considerable
emphasis on patient education and supportive care and
facilitates extensive annual screening, it has been shown
to reduce the number of healthcare visits [6], increase
patient satisfaction [6], and, moreover, also improve mor-
bidity and mortality [14]. This highlights the impact that
healthcare system organization has on health outcomes.
Moreover, this justifies our choice for healthcare utili-
zation as a primary outcome measure and for including
illness perception and health-related quality of life as
secondary outcome measures. When considering dis-
ease progression as a secondary outcome, it is important
to acknowledge that if disease progression is detected
at T24, the exact timing of clinically apparent progres-
sion cannot be retrospectively determined, nor can it be
determined whether it could have been prevented by a
Care Pathway evaluation at T12.

During annual patient meetings with Care Pathway
patients who have participated in the Care Pathway
since its beginning, patients regularly question the use-
fulness of annual organ screening in stable patients yet
at the same time confirm that the team care provided
by experts, including education and physical therapy, is
highly valued. This underlines the need for this trial and
supports the chosen outcome measures. Furthermore,
we can only hypothesize that evidence-based guidelines
regarding follow-up and implementation of tailor-made
care will further improve healthcare outcomes in SSc.

In order to identify patients with mild disease, we used
a prediction model that was previously developed by our
research group. The model stratifies patients into three
risk groups with low, intermediate, or high risk of disease
progression based on a probability score. It is noteworthy
that the cut-off value for the probability score was chosen
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with the intention of not missing any disease progression.
This is reflected in the negative predictive value of 1 for
the occurrence of disease progression among patients
in the low-risk profile. By minimizing the likelihood of
missing progression among low-risk patients, our model
— in this context — outperforms existing prediction
models that are focused on identifying high-risk patients.
However, due to this strict cutoff, only a relatively small
proportion of included SSc patients in this trial are eligi-
ble for randomization. Recruitment started on March 14,
2023 (date of informed consent of first included patient);
up until December 2024, approximately 49% of included
patients have been excluded from randomization due to a
high probability score for disease progression. Therefore,
an extension of the study period has been approved by
the medical ethics committee in the first amendment to
the protocol (September 2024,).

To conclude, this trial is the first to systematically study
the optimal follow-up strategy for SSc patients. The
provision of comprehensive care in SSc is widely advo-
cated, but there are some knowledge gaps regarding the
frequency and intensity of follow-up that have yet to be
addressed. We hypothesize that for SSc patients with
established mild disease, annual evaluation can be less
extensive without changing the disease burden and the
patients’ perception of care. This trial will evaluate the
optimal follow-up strategy for patients with mild SSc and
ultimately contribute to better tailor-made care for SSc
patients.

Trial status
Protocol version 4, June 20, 2024. Recruitment started in
April 2022 and is expected to be complete by the end of
June 2026.

Roles and responsibilities of committees

Overall trial management will be performed by the coor-
dinating study team at the Leiden University Medical
Center. The PI will be responsible for the data manage-
ment oversight. Given the nature of the intervention,
with low risk of (serious) adverse events related to the
intervention, no Data Safety Monitoring Committee
will be installed. Instead, a safety committee is installed,
consisting of two independent rheumatologists from
the Rheumatology Department of the Leiden University
Medical Center. All reported SAEs and SUSARS will be
reported to the safety committee within a month and
will be discussed by the safety committee twice a year.
Once 50 participants have completed the 2-year follow-
up, we will evaluate whether there is any evidence of a
higher incidence of (S)AEs in the intervention group and
assess, together with the safety committee, the likelihood
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that these events are related to the intervention. In case
of possible (S)AEs related to the intervention, the safety
committee can advise on early termination of the study.

Protocol amendments

In case of protocol amendments, the PI will notify the
other research centers. A copy of the revised protocol
will be sent to the coordinating investigators of the Haa-
glanden Medical Center and the Haga Hospital, to be
filed in the local Investigator Site File. The protocol will
also be updated in the clinical trial registry.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513063-026-09494-w.

Supplementary Material 1. Healthcare utilization survey.
Supplementary Material 2. Prediction model variables.

Supplementary Material 3. SPIRIT Checklist for Trials.
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