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Abstract
Objective

Interstitial lung disease (ILD) is one of the most common manifestations of systemic sclerosis (SSc), with most 
patients requiring treatment with immunosuppressive or anti-fibrotic agents to control ILD progression. Since 
gastrointestinal (GI) tract complications are widespread in this patient setting, we focused on their prevention 

and management.

Methods
We conducted a modified Delphi study following best practices for consensus studies. We involved 20 expert
 rheumatologists from 8 Italian regions in two online rounds conducted between April and September 2024. 

Results
An agreement of at least two-thirds of panellists was achieved on most topics explored, including the need for a

 preliminary evaluation of GI status in patients with SSc-ILD undergoing anti-fibrotic therapy (100% agreement),
 taking into account the presence of pre-existing diarrhoea (100%), weight loss (95%) and nausea/loss of appetite 
(100%), the definition of specific tests and exams for these conditions, the need of informing patients on potential GI 
complications (100%) and nutritional preventive advice (85%), and the monitoring of GI status during anti-fibrotic 

therapy (100%), at 3-month intervals (75%). Further, dose-reduction of anti-fibrotic therapy and, if needed, 
temporary discontinuation, was agreed in presence of side effects including diarrhoea (95%) or weight loss (85%). 

In the presence of nausea or loss of appetite, dose-reduction was also agreed, with no immediate need for drug 
discontinuation (90%). 

Conclusion
This study provided a detailed list of expert-based recommendations to guide everyday clinical practice of SSc-ILD, 
though prospective validation is needed to confirm their effectiveness in preventing and managing GI side effects.
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Introduction
Systemic sclerosis (SSc) is a rare au-
toimmune connective tissue disease, 
characterised by widespread organ 
involvement and significant clinical 
heterogeneity (1). The disease is asso-
ciated with substantial morbidity and 
mortality, primarily due to complica-
tions affecting the lungs, gastrointes-
tinal tract, kidneys and cardiovascular 
system. Gastrointestinal manifestations 
occur in nearly all SSc patients and in-
clude gastroesophageal reflux disease, 
gastroparesis, small intestinal bacterial 
overgrowth and malabsorption, signifi-
cantly impacting nutritional status and 
quality of life. Interstitial lung disease 
(ILD) represents one of the most com-
mon and life-threatening manifesta-
tions of SSc, affecting up to 50% of 
patients and serving as a leading cause 
of mortality (2, 3). The progression of 
SSc-associated ILD is highly variable, 
driven by the SSc clinical phenotype 
(4), but most patients require treatment 
with immunosuppressive or anti-fibrot-
ic agents to prevent or delay disease 
progression. Nintedanib, the only ther-
apy approved in Europe for the treat-
ment of SSc-ILD, is a small molecule 
tyrosine kinase inhibitor that showed 
efficacy in reducing the decline in lung 
functions in the pivotal SENSCIS trial 
(5-7). However, this therapeutic benefit 
comes with significant challenges in 
managing gastrointestinal side effects. 
Notably, the SENSCIS trial revealed 
higher rates of gastrointestinal adverse 
events in SSc-ILD patients compared 
to those observed in previous nint-
edanib trials in idiopathic pulmonary 
fibrosis (8, 9), likely reflecting the pre-
existing GI involvement characteris-
tic of SSc (5, 8, 9). The combination 
of pre-existing SSc-related gastroin-
testinal dysfunction and nintedanib-
induced adverse events creates a com-
plex clinical scenario requiring careful 
management (10-13). Real-world stud-
ies have confirmed that gastrointestinal 
complications can significantly impact 
treatment adherence and patient qual-
ity of life, potentially compromising 
the therapeutic benefits of anti-fibrotic 
therapy (14). Therefore, developing 
comprehensive strategies for preven-
tion and management of gastrointesti-

nal complications in SSc-ILD patients 
receiving nintedanib is essential for op-
timising treatment outcomes.
Few guidelines focus on managing gas-
trointestinal symptoms in SSc (15, 16), 
and recommendations for patients with 
associated ILD and treated with nint-
edanib are even more limited. In the 
Summary of Medicine Product Char-
acteristics, it is recommended to han-
dle gastrointestinal adverse reactions 
through symptomatic treatment (e.g. 
anti-diarrheal and anti-emetic therapy) 
and, possibly, dose-reduction and nint-
edanib discontinuation (17). However, 
information is still scant. In this con-
text, consensus studies involving phy-
sicians who manage SSc-ILD may be 
valuable for addressing this knowledge 
gap (3, 18). Therefore, we conducted 
an online Delphi study of Italian dis-
ease experts, focusing on prevention 
and management of potential gastro-
intestinal complications in SSc-ILD 
patients, before and during anti-fibrotic 
therapy. Our aim was to develop good 
clinical practice indications to assist 
and improve patient management by 
rheumatologists.

Methods
This modified e-Delphi study was con-
ducted following established guide-
lines for defining consensus in Delphi 
studies (19), and adhered to best prac-
tices, including anonymity, iteration, 
controlled feedback, and statistical 
stability of consensus (20). Report-
ing followed the recent ACCORD 
guidelines for consensus methods in 
biomedicine (21). The study protocol 
was not prospectively registered. The 
whole project was conducted between 
October 2023 and November 2024. 
As nintedanib is currently the only ap-
proved agent for SSc-ILD in Europe, 
the terms “anti-fibrotic therapy” and 
“nintedanib” are generally used inter-
changeably in the manuscript, and the 
consensus recommendations primarily 
pertain to nintedanib.

Literature review 
A non-systematic literature review 
was conducted between October and 
November 2023 to identify knowl-
edge gaps regarding gastrointestinal 
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complications of SSc-ILD patients in 
relation to anti-fibrotic therapy use, 
and to inform the Delphi method. We 
searched PubMed/MEDLINE and 
Google Scholar for papers published 
since 2019 (i.e. year of FDA approval 
of nintedanib for SSc-ILD and publi-
cation SENSCIS trial findings (5)), 
using the following terms combined 
through Boolean operators: “systemic 
sclerosis”, “interstitial lung disease”, 
or “SSc-ILD” (for the disease), “anti-
fibrotic” or “nintedanib” (for the ther-
apy), “gastrointestinal”, “side effects”, 
“adverse events”, or “complications” 
(for outcomes). We included original 
articles, consensus documents, re-
views and commentaries on the topic, 
in English or Italian. The main findings 
of these studies were synthesised and 
discussed with the Executive Commit-
tee (EC). 

Executive committee/kick-off meeting
The EC included two clinicians with 
expertise in SSc-ILD management, 
i.e. one rheumatologist (N.D.P.) and 
one gastroenterologist (C. O.), and two 
Delphi methodology experts (P.M., 
C.G.). During the kick-off meeting 
of the EC (October 31, 2023), project 
methods and timeline were presented 
and literature review findings were dis-
cussed. Further, participation criteria 
and the main sections and items of the 
questionnaire (in Italian) for the first 
Delphi iteration were defined. 

Questionnaires for the 
Delphi iterations
The first questionnaire included two 
screening questions, agreed within the 
EC, to examine the eligibility of the 
panellists. Invited participants were re-
quired to be eligible and proceed with 
the study, to 1) have managed at least 
5 SSc-ILD patients during the 5 years 
before the survey, and 2) have ever pre-
scribed anti-fibrotic therapy to at least 
one SSc-ILD patient. Three separate 
sections of investigation were deter-
mined for the Delphi questionnaires: 
1) patient management before starting 
anti-fibrotic therapy; 2) overall patient 
management during anti-fibrotic thera-
py; 3) management of side effects dur-
ing anti-fibrotic therapy. Each section 

included a number of items, mainly 
dichotomous or multiple-choice ques-
tions. For a few items and at the end 
of each section, an open-ended field al-
lowed the panellists to provide specific 
comments. Questions were designed 
to achieve a high level of consensus 
among the expert panellists (22).
Questionnaire validation was con-
ducted through assessment of face and 
content validity (23). Face validity was 
evaluated through examination of the 
questionnaire elements, to determine 
whether the tool would be applicable 
to nonexperts. Content validity was as-
sessed through expert analysis of the 
questionnaire elements, to determine 
whether the tool was adequately com-
prehensive for each domain of inves-
tigation. The questionnaire was itera-
tively revised and improved by all EC 
members between December 2023 and 
March 2024, until the final version was 
defined. Pilot testing of the question-
naire was performed by a member of 
the EC (C.G.). 

Expert panel and Delphi iterations
The Delphi consensus was addressed 
to Italian rheumatologists with exper-
tise in SSc-ILD management. Panel-
lists were identified primarily by the 
EC clinicians, with no specific ration-
ale for the total number of invitations 
but ensuring inclusion of experts from 
various Regions of Italy. EC members 
were not included in the panellist list 
and thus did not participate in the vot-
ing rounds.
An initial contact email was sent to all 
potential Delphi panellists on April 15, 
2024, introducing the project and invit-
ing them to participate. On April 18, 
2024, the first iteration of the study was 
started: an e-mail containing a link to 
the e-Delphi questionnaire, conducted 
through the SurveyMonkey® platform 
(24), was sent to all the panellists. The 
link was active until May 3, 2024. The 
aim of each iteration was to reach an 
agreement between experts on the 
items proposed. Out of 28 panellists 
invited in the first Delphi round, 20 
(71%) met the predefined participation 
criteria and entirely completed the first 
iteration questionnaire. Following re-
sponse analysis, a second iteration was 

deemed necessary (based on predefined 
criteria described below) for some 
of the topics considered. Using the 
same methods and criteria of the first 
round, a short questionnaire for a sub-
sequent Delphi iteration was prepared, 
reviewed and finally approved by the 
EC. The second iteration was conduct-
ed from July 23, 2024, to September 8, 
2024. Before each question/statement 
proposed in the second round, quanti-
tative responses of the first iteration for 
the corresponding item were provided, 
generally presented through synthetic 
graphs. A total of 20 rheumatologists 
completed the second round. Consist-
ency of responses between the two iter-
ations was generally high, thus indicat-
ing satisfactory accuracy in the defini-
tion of the statements. After the second 
round, iterations were discontinued 
and the Delphi process was concluded.

Pre-defined classification of consensus
Consensus in the Delphi iterations 
was defined by the percentage level 
of agreement among panellists. Re-
sponses were examined in aggregate to 
ensure anonymity of experts. The con-
vergence criterion for consensus was 
pre-specified and defined according to 
the stability of results, to a threshold, 
equal to two-thirds of the response fre-
quency. For each questionnaire item, 
the evidence was classified through 
the following Focus Levels (25, 26): 
“A”: substantial agreement among the 
respondents (i.e. ≥67%), in the subse-
quent Delphi round there is no need to 
reconsider the item; “B”: moderate-
to-high variability in responses, in the 
subsequent Delphi round it is required 
to reconsider the item; “C”: frequent 
(i.e. >33%) “I do not know” answers, 
in the subsequent Delphi round it is re-
quired to reconsider the item.
For Focus Level “A”, agreement of 
67% to 99% of panellists was defined 
as “majority consensus” and an agree-
ment of 100% of panellists was defined 
as “full consensus”. 

Ethics
This study was based on a survey of 
clinicians who contributed with their 
expertise and professional opinions. 
No patients were involved in the Del-
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phi rounds, and the study does not 
fall within the scope of those requir-
ing ethical approval in Italy (Deter-
mine AIFA: 8th August 2024, https://
www.gazzettaufficiale.it/eli/id/2024/ 
08/20/24A04320/sg; 20th March 2008, 
https://www.gazzettaufficiale.it/eli/
id/2008/03/31/08A02109/sg). All pan-
ellists were informed electronically of 
the aims and funding of the research 
before survey initiation, both in the 
contact e-mail and on a preliminary 
page of the survey, and provided con-
sent to participate in the same page.

Results
A total of 20 rheumatologists from 8 
Regions of Italy fulfilled the prede-
fined expert criteria and completed 

the two Delphi rounds. Eight (40%) of 
them worked in a Scientific Institute/
Hospital of Medical Research (Istituto 
di Ricovero e Cura a Carattere Sci-
entifico, IRCCS), 5 (25%) in a major 
teaching hospital (Policlinico), and 7 
(35%) in a general hospital. Most of 
the participants’ institutions (17 out of 
20, 85%) were affiliated with a Sclero-
derma Unit. 

Patient management before 
starting anti-fibrotic therapy
Table I describes the consensus find-
ings regarding the management of 
SSc-ILD patients before starting anti-
fibrotic therapy. There was unanimous 
expert consensus (100% agreement) 
on the necessity of preliminary gastro-

enterological evaluation of SSc-ILD 
patients. All panellists considered that 
pre-existing diarrhoea (≥4 weeks du-
ration) should be assessed for optimal 
patient management when prescribing 
an anti-fibrotic therapy. The majority 
agreed that, in addition to collecting 
self-reported patient information (95% 
agreement), comprehensive laboratory 
and clinical analyses should also be 
performed (80% agreement), includ-
ing stool culture, faecal calprotectin 
and colonoscopy (85% agreement). 
Regarding weight loss, 19 out of 20 
experts (95%) agreed this condition 
should be evaluated when prescribing 
anti-fibrotic therapy. This assessment 
should include both patient-reported 
information and comprehensive in-

Table I. Consensus results on SSc-ILD patient management before starting anti-fibrotic therapy (Italy, 2024).

Question/topic	 Most frequent 	 n. (%) of	 Type of	 Round of
		  reply	 panellists	 agreement	 agreement

1.	 Before starting anti-fibrotic therapy, do you usually evaluate personally the patient 	 Yes	 20/20 (100%)	 Full consensus	 1
	 with progressive fibrosing SSc-ILD with regards to gastroenterological status?	

Evaluation of pre-existing diarrhoea				  
2.	 At the moment of deciding to prescribe an anti-fibrotic therapy, do you usually 	 Yes	 20/20 (100%)	 Full consensus	 1
	 consider the potential presence of pre-existing diarrhoea lasting for at least 4 
	 weeks?	
3.	 If so, is the assessment of pre-existing diarrhoea lasting for at least 4 weeks 	 Yes	 19/20 (95%)	 Majority	 1
	 usually based on patient self-report?	
4.	 And does the evaluation of pre-existing diarrhoea lasting for at least 4 weeks 	 Yes	 16/20 (80%)	 aMajority	 1
	 also include laboratory or clinical analyses?	
5.	 In case of pre-existing diarrhoea lasting for at least 4 weeks before starting anti-	 Yes	 17/20 (85%)	 Majority	 2
	 fibrotic therapy, additional analyses to be requested include coproculture, faecal 
	 calprotectin and colonoscopy. Do you agree with this statement?	

Evaluation of weight loss	 			 
6.	 At the moment of deciding to prescribe an anti-fibrotic therapy, do you usually 	 Yes	 19/20 (95%)	 Majority	 1
	 consider any potential patients’ weight loss? 	
7.	 If so, is the assessment of weight loss usually based on patient self-report?	 Yes	 17/19 (89%)	 Majority	 1
8.	 And is the evaluation of weight loss also based on laboratory or clinical analyses, 	 Yes	 17/19 (89%)	 Majority	 1
	 or on the use of scores or questionnaires?	
9.	 In case of weight loss before starting anti-fibrotic therapy, additional analyses to 	 Yes	 20/20 (100%)	 Full consensus	 2
	 be requested include laboratory analyses, a visit and evaluation from a specialist, 
	 and nutritional tests. Do you agree with this statement?	

Evaluation of presence of nausea/loss of appetite	 			 
10.	 At the moment of deciding to prescribe an anti-fibrotic therapy, do you usually 	 Yes	 20/20 (100%)	 Full consensus	 1
	 consider the potential presence of nausea/loss of appetite? 	
11.	 If so, is the assessment of presence of nausea/loss of appetite usually based on 	 Yes	 20/20 (100%)	 Full consensus	 1
	 patient self-report?	
12.	 And does the evaluation of presence of nausea/loss of appetite also include 	 Yes	 16/20 (80%)	 Majority	 1
	 laboratory or clinical analyses?	
13.	 In case of presence of nausea/loss of appetite before starting anti-fibrotic therapy, 	 Yes	 16/20 (80%)	 Majority	 2
	 additional analyses to be requested include mainly EGD/gastroscopy. Do you 
	 agree with this statement?	

Other aspects				  
14.	 Before prescribing an anti-fibrotic therapy, in addition to your gastroenterological 	 No	 14/20 (70%)	 Majority	 1
	 evaluation, do you usually also ask for an in-depth evaluation from a specialist in 
	 gastroenterology?	

EGD: esophagogastroduodenoscopy; SSc-ILD: systemic sclerosis-interstitial lung disease.



1538 Clinical and Experimental Rheumatology 2026

Delphi consensus on GI side effects in SSc-ILD / N. Del Papa et al.

vestigative workup (89% agreement), 
encompassing laboratory tests, nutri-
tional analyses and specialistic evalu-
ation (100% agreement). Unanimous 
consensus was achieved (100% agree-
ment) that nausea and loss of appetite 
should be considered when prescribing 
anti-fibrotic therapy. Beyond patient-
reported symptoms (100% agreement), 
most panellists agreed that evaluation 
may include additional investigations 
(80% agreement), primarily esophago-
gastroduodenoscopy (80% agreement). 
Most rheumatologists agreed that rou-
tine referral to a gastroenterology spe-
cialist is not generally required before 
prescribing anti-fibrotic therapy (70% 
agreement). 

Patient management during 
anti-fibrotic therapy
Table II shows the consensus results 
regarding the management of SSc-ILD 
patients during anti-fibrotic treatment. 
Unanimous consensus was achieved 
regarding patient education about po-
tential gastrointestinal side effects 
that may occur during therapy, and on 

scheduling regular follow-up visits to 
monitor the patient (every 3 months 
according to 75% of panellists). Gas-
trointestinal side effects that should be 
monitored included diarrhoea (100% 
agreement), abdominal pain (95%), 
nausea (95%), weight loss (90%) and 
loss of appetite (90%), through both 
patient-reported information (100%) 
and comprehensive clinical assess-
ments (95%). These assessments in-
cluded laboratory tests (i.e. complete 
blood count, liver enzymes, C-reactive 
protein, TSH and creatinine) and vali-
dated assessment tools (i.e. Malnutri-
tion Universal Screening Tool [MUST] 
score, body mass index [BMI] and gas-
trointestinal tract [UCLA GIT] score). 
Most experts agreed on providing nu-
tritional advice to the patient during 
anti-fibrotic therapy to prevent poten-
tial gastrointestinal side effects (85%). 
However, no consensus was reached 
across two Delphi rounds regarding 
the necessity of referring the patient 
to a nutrition specialist to minimise 
the occurrence of gastrointestinal side          
effects.

Management of side effects 
during anti-fibrotic therapy in 
SSc-ILD patients 
Table III reports the consensus find-
ings on the management of side effects 
during anti-fibrotic therapy in SSc-ILD 
patients. For diarrhoea management, 
the majority of panellists (95%) agreed 
on temporary dose-reduction and on 
considering temporary discontinuation 
if dose-reduction proves insufficient. 
Most panellists also agreed on symp-
tomatic diarrhoea treatment alongside 
dose-reduction/treatment discontinu-
ation (84% agreement) and endorsed 
probiotic supplementation (90% agree-
ment) administered at repeated cy-
cles (75% agreement). No consensus 
emerged regarding loperamide use for 
diarrhoea treatment across two Delphi 
rounds. For weight loss management, 
85% of experts agreed on temporary 
dose-reduction and on considering tem-
porary discontinuation of treatment. The 
use of dietary supplements was suggest-
ed in patients experiencing weight loss 
during anti-fibrotic therapy (75% agree-
ment). Regarding the presence of nau-

Table II. Consensus results on SSc-ILD patient management during anti-fibrotic therapy (Italy, 2024).

Question/topic	 Most frequent 	 n. (%) of	 Type of	 Round of
		  reply/ies	 panellists	 agreement	 agreement

1.	 Do you usually provide the patient starting anti-fibrotic therapy with any useful 	 Yes	 20/20 (100%)	 Full consensus	 1
	 information on the potential occurrence of gastrointestinal side effects?	

2.	 During follow-up visits after starting anti-fibrotic therapy, which gastrointestinal 	 Diarrhoea	 20/20 (100%)	 Full consensus	 1
	 side effects do you usually monitor? a	 Abdominal pain	 19/20 (95%)	 Majority	 1
		  Nausea	 19/20 (95%)	 Majority	 1
		  Weight loss	 18/20 (90%)	 Majority	 1
		  Loss of appetite	 18/20 (90%)	 Majority	 1

3.	 During follow-up visits after starting anti-fibrotic therapy, is monitoring of 	 Yes	 20/20 (100%)	 Full consensus	 1
	 weight loss, diarrhoea, loss of appetite and nausea usually based on patient 
	 self-report?  	

4.	 During follow-up visits after starting anti-fibrotic therapy, to monitor aspects such 	 Yes	 19/20 (95%)	 Majority	 2
	 as weight loss, diarrhoea, loss of appetite and nausea, it is suggested to conduct 
	 laboratory analyses including CBC, serum GOT/GPT, CRP, TSH and creatinine, 
	 and/or use questionnaires/scores including MUST score, BMI and UCLA GIT 
	 score. Do you agree with this statement?	

5.	 Do you usually plan regular follow-up visits to specifically monitor anti-fibrotic 	 Yes	 20/20 (100%)	 Full consensus	 1
	 therapy?	

6.	 If so, how often do you usually reassess the patient? 	 Every 3 months	 15/20 (75%)	 Majority	 1

7.	 During anti-fibrotic therapy, in order to prevent/avoid the onset of gastrointestinal 	 Yes	 17/20 (85%)	 Majority	 1
	 side effects (such as diarrhoea, weight loss, nausea/loss of appetite), do you 
	 usually provide nutritional advice to the patient?	

BMI: body mass index; CBC: complete blood count; CRP: C-reactive protein; GIT: gastrointestinal tract; GOT: glutamic oxaloacetic transaminase; GPT: 
glutamate-pyruvate transaminase; MUST: Malnutrition Universal Screening Tool; SSc-ILD: systemic sclerosis-interstitial lung disease; TSH: thyroid-
stimulating hormone.
a multiple answers were allowed. 
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sea or loss of appetite, the majority of 
panellists (90%) agreed to manage the 
issue by keeping the patient monitored, 
without discontinuing anti-fibrotic ther-
apy, and by evaluating a potential dose-
reduction. Dietary supplements and 
prokinetic drugs were recommended for 
patients experiencing nausea or loss of 
appetite (75% agreement), although no 
consensus was reached on their use on 
an as-needed versus continuous basis. 
Both direct provision of nutritional 
counselling (85% agreement) and refer-
ral to nutrition specialists (70% agree-
ment) were endorsed for managing 
gastrointestinal side effects during anti-
fibrotic therapy.

Discussion
The clinical relevance of gastrointesti-
nal adverse events in SSc-ILD patients 
treated with anti-fibrotic therapy is 
underscored by data from the pivotal 
SENSCIS trial, which demonstrated 
substantially higher rates of gastro-
intestinal complications compared to 
those observed in nintedanib trials for 
idiopathic pulmonary fibrosis (INPUL-
SIS studies). Specifically, diarrhoea oc-
curred in 75.7% of SSc-ILD patients 
versus a range of 61.5% to 63.2% in 
idiopathic pulmonary fibrosis patients, 
and nausea was more frequent in SSc-
ILD, too (31.6% vs. 22.7% to 26.1% in 
idiopathic pulmonary fibrosis patients) 

(5, 8, 9). This increased susceptibility 
likely reflects the pre-existing gastro-
intestinal dysfunction characteristic of 
SSc, in which nearly all patients experi-
ence GI manifestations that significant-
ly impact nutritional status and quality 
of life (1). A recent study identified a 
few independent factors, including 
body mass index, cardiomyopathy and 
selected laboratory biomarkers, that 
were associated with severe lower GI 
involvement in SSc patients (27). Sex 
may also play a role in the occurrence 
of selected gastrointestinal adverse 
events, as in a pooled-analysis of four 
randomised controlled trials nausea 
and vomiting occurred more frequently 

Table III. Consensus results on the management of side effects during anti-fibrotic therapy in SSc-ILD patients (Italy, 2024).

Question/topic	 Most frequent 	 n. (%) of	 Type of	 Round of
		  reply/ies	 panellists	 agreement	 agreement

Management of diarrhoea				  
1.	 During anti-fibrotic therapy in a patient with SSc-ILD, in the case of diarrhoea, 	 Yes	 19/20 (95%)	 Majority	 2
	 it is generally suggested to reduce the drug dose, evaluating a temporary 
	 discontinuation of treatment and subsequent restart. Do you agree with this 
	 statement?	
2.	 In your clinical practice, do you usually accompany dose-reduction of the drug 	 Yes	 16/19 (84%)	 Majority	 2
	 (with possible temporary discontinuation of treatment and subsequent restart) 
	 with a therapy for diarrhoea?	
3.	 During anti-fibrotic therapy in a patient with SSc-ILD, in the case of diarrhoea, 	 Probiotics	 18/20 (90%)	 Majority	 1
	 which supplements – if any – do you usually suggest? a	
4.	 During anti-fibrotic therapy in a patient with SSc-ILD, in the case of diarrhoea, 	 At repeated	 15/20 (75%)	 Majority	 2
	 would you recommend the use of probiotics at point of need or at repeated 	 cycles
	 cycles?	 	

Management of weight loss				  
5.	 During anti-fibrotic therapy in a patient with SSc-ILD, if weight loss occurs, 	 Yes	 17/20 (85%)	 Majority	 2
	 it is generally suggested to reduce the drug dose, evaluating a temporary 
	 discontinuation of treatment and subsequent restart. Do you agree with this 
	 statement?	
6.	 During anti-fibrotic therapy in a patient with SSc-ILD, if weight loss occurs, 	 Dietary	 15/20 (75%)	 Majority	 1
	 which supplements – if any – do you usually suggest? a	 supplements	

Management of nausea/loss of appetite				  
7.	 During anti-fibrotic therapy in a patient with SSc-ILD, if nausea or loss of 	 Yes	 18/20 (90%)	 Majority	 2
	 appetite is present, it is generally suggested to continue the treatment, evaluating 
	 a potential dose-reduction and keeping the patient monitored. Do you agree with 
	 this statement?	
8.	 During anti-fibrotic therapy in a patient with SSc-ILD, in the case of nausea or 	 Yes	 15/20 (75%)	 Majority	 2
	 loss of appetite, it is generally suggested to use dietary supplements and 
	 prokinetic drugs. Do you agree with this statement?	

Nutritional advice				  
9.	 During anti-fibrotic therapy, in presence of gastrointestinal side effects (such as 	 Yes	 17/20 (85%)	 Majority	 1
	 diarrhoea, weight loss, nausea/loss of appetite), do you usually provide nutritional 
	 advice to the patient?	
10.	 During anti-fibrotic therapy, in presence of gastrointestinal side effects (such as 	 Yes	 14/20 (70%)	 Majority	 1
	 diarrhoea, weight loss, nausea/loss of appetite), do you usually refer the patient 
	 to a specialist in nutrition?	

SSc-ILD: systemic sclerosis-interstitial lung disease.
a multiple answers were allowed.
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in female than in male ILD patients 
treated with nintedanib (28). The im-
portance of avoiding gastrointestinal 
adverse events has been further high-
lighted in a previous study (29) as a key 
determinant in patient decision-making 
when considering therapeutic options 
for SSc-ILD. Preventing adverse ef-
fects during anti-fibrotic treatment is 
therefore a critical unmet clinical need.
The higher susceptibility of SSc pa-
tients to nintedanib-induced gastro-
intestinal adverse events may be ex-
plained by several converging patho-
genic mechanisms. Nintedanib’s inhibi-
tion of VEGF, PDGF, and FGF signal-
ling pathways, essential for epithelial 
integrity and intestinal repair (30), may 
exacerbate the pre-existing gastrointes-
tinal dysfunction characteristic of SSc. 
Furthermore, nintedanib or its metabo-
lites may directly compromise intesti-
nal epithelial integrity through inflam-
matory processes (31) and adversely af-
fect intestinal smooth muscle function 
and motility (32). Given that gastroin-
testinal involvement in SSc is nearly 
universal and encompasses altered 
motility, malabsorption, and epithelial 
dysfunction (33, 34), these mechanisms 
synergistically contribute to enhanced 
susceptibility to drug-induced gastroin-
testinal complications. This biological 
rationale strongly supports the impor-
tance of comprehensive pre-treatment 
assessment and preventive strategies 
identified in our consensus.
This expert consensus identified sev-
eral key strategies to enhance preven-
tion of gastrointestinal complications 
before initiating anti-fibrotic therapy. 
Pre-treatment assessment strategies 
achieved unanimous expert agreement 
and include three core components: i) 
comprehensive gastroenterological sta-
tus assessment when deciding to initi-
ate anti-fibrotic treatment; ii) thorough 
evaluation of diarrhoea, weight loss, 
and nausea (while avoiding delays in 
anti-fibrotic therapy initiation, given 
the importance of early treatment in 
progressive SSc-ILD (14)), with spe-
cific examinations and tests endorsed 
for each condition; and iii) provision 
of comprehensive patient education re-
garding potential gastrointestinal side 
effects combined with preventive nu-

tritional counselling to reduce adverse 
event risk.
Following anti-fibrotic therapy ini-
tiation, ongoing surveillance of gas-
trointestinal status was recommended 
through quarterly follow-up visits, in-
corporating selected laboratory analy-
ses and validated assessment tools such 
as BMI, MUST (35), and UCLA GIT 
score (36). While these recommenda-
tions are based on expert consensus 
rather than high-level evidence, they 
provide practical guidance that may 
help control the occurrence and sever-
ity of gastrointestinal complications in 
clinical practice. It is important to note 
that these recommendations should be 
adapted to individual patient character-
istics, local healthcare resources, and 
clinical judgment. The frequency and 
intensity of monitoring may need to be 
adjusted based on the patient’s baseline 
gastrointestinal status, severity of SSc 
involvement, and tolerance to therapy.
Notwithstanding recent advances in the 
study of SSc (37), limited quantitative 
data exist regarding real-world man-
agement of gastrointestinal side effects 
in SSc-ILD patients treated with nint-
edanib (the only anti-fibrotic therapy 
currently available for SSc-ILD in Eu-
rope) once these complications devel-
op. Recent real-world studies in SSc-
ILD and idiopathic pulmonary fibrosis 
demonstrated that temporary nintedanib 
dose adjustment represents an effective 
strategy for maintaining anti-fibrotic 
treatment benefits against functional 
FVC decline in patients experiencing 
gastrointestinal adverse events (11, 38). 
Our consensus findings align closely 
with these real-world data, as Italian 
experts unanimously agreed that drug 
dose-reduction, with temporary discon-
tinuation if needed, represents the rec-
ommended approach for patients with 
diarrhoea or weight loss. For patients 
experiencing nausea or loss of appetite, 
dose adjustment should be considered, 
but drug discontinuation was not rec-
ommended. Additionally, the expert 
panel endorsed adjunctive probiotic 
therapy for diarrheal side effects, di-
etary supplementation for weight loss, 
appetite loss, and/or nausea, and proki-
netic drugs for nausea or appetite loss 
as complementary management strate-

gies. These consensus-based strategies 
provide practical guidance for clini-
cians managing this complex clinical 
scenario. Notably, consensus was not 
achieved on several clinically relevant 
topics despite two Delphi rounds, high-
lighting areas of ongoing uncertainty 
in clinical practice. These included the 
use of loperamide for symptomatic di-
arrhoea treatment, the routine referral 
to nutrition specialists before initiating 
therapy to prevent gastrointestinal com-
plications, and the optimal timing of di-
etary supplement and prokinetic drug 
administration (as-needed vs. continu-
ous use). The lack of consensus on lop-
eramide use may reflect concerns about 
its potential to mask underlying com-
plications or exacerbate constipation in 
patients with complex gastrointestinal 
involvement. Similarly, the divergence 
in opinions regarding nutrition special-
ist referral likely reflects variability in 
local healthcare resources and indi-
vidual practice patterns across Italian 
centres. The uncertainty about continu-
ous versus as-needed supplementation 
reflects the absence of specific evidence 
guiding optimal dosing strategies in this 
population.
These areas of non-consensus empha-
sise the need for individualised clini-
cal decision-making. In the absence 
of strong expert agreement, clinicians 
should tailor their approach based on 
patient-specific factors, including the 
severity of gastrointestinal symptoms, 
nutritional status, comorbidities and 
local availability of specialist support. 
Future research should prioritise these 
controversial areas to provide evidence-
based guidance where expert-opinion 
currently diverges.
While this study focused on clinical 
management strategies, it is important 
to acknowledge that gastrointestinal 
side effects significantly impact patient 
quality of life and treatment satisfac-
tion. The comprehensive monitoring 
and evaluation protocols recommended 
here must be balanced against the po-
tential burden on patients, including 
frequent clinic visits, multiple labora-
tory assessments, and invasive pro-
cedures such as endoscopy. Shared 
decision-making approaches that incor-
porate patient empowerment and pref-
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erences regarding the balance between 
intensive monitoring and quality of 
life should be encouraged, as in other 
rheumatologic diseases (39). Future 
studies incorporating patient-reported 
outcomes and quality of life measures 
will be valuable to assess whether these 
recommendations achieve their ulti-
mate goal of improving not only clini-
cal outcomes but also patient wellbeing 
and treatment adherence.
Study limitations include those inherent 
to expert consensus methods (40), spe-
cifically the absence of original quanti-
tative data and consequently lower evi-
dence level. The protocol of this Delphi 
study was not prospectively registered 
in any online platform. Additionally, 
the lack of prospective validation of 
these recommendations represents a 
key limitation that should be addressed 
in future research. Although our results 
may offer limited scientific novelty, 
they provide significant clinical util-
ity. A significant limitation is that this 
Delphi study involved exclusively Ital-
ian experts and was conducted entirely 
within the Italian healthcare context. 
This geographical restriction may limit 
the generalisability of our recommen-
dations to other countries with differ-
ent healthcare systems, clinical prac-
tice patterns, resource availability, and 
regulatory frameworks. Practice pat-
terns in SSc-ILD management, access 
to specialist care (gastroenterologists, 
nutritionists), and the organisation of 
follow-up visits may vary substantially 
across different countries and healthcare 
settings. Therefore, while the core prin-
ciples of preventing and managing gas-
trointestinal complications during anti-
fibrotic therapy are universally relevant 
(i.e. the evaluation on the presence of 
diarrhoea, weight loss and nausea/loss 
of appetite before starting and during 
anti-fibrotic therapy; the indications on 
dose-reduction and potential temporary 
discontinuation of treatment in patient 
experiencing diarrhoea or weight loss; 
the indications on the management of 
side effects, including the use of pro-
biotics in case of diarrhoea, of dietary 
supplementation for weight loss, appe-
tite loss, and/or nausea, and of prokinet-
ic drugs for nausea or appetite loss), the 
specific operational recommendations 

(such as frequency of visits, types of 
investigations, and referral pathways) 
should be adapted to local contexts. 
International multicentre Delphi stud-
ies would be valuable to validate these 
findings across diverse healthcare sys-
tems and to identify which recommen-
dations are universally applicable ver-
sus those requiring regional adaptation. 
However, it is important to note that the 
underlying clinical issues addressed, 
specifically the universal nature of SSc-
related gastrointestinal dysfunction and 
nintedanib-associated adverse events, 
are broadly applicable across different 
healthcare settings.
In conclusion, expert consensus was 
achieved on multiple examined topics, 
providing practical, evidence-informed 
guidance for physicians managing SSc-
ILD patients receiving anti-fibrotic 
therapy. Beyond its primary objective 
of reducing gastrointestinal side effects 
in this patient population, this study 
may improve recognition and proactive 
management of gastrointestinal com-
plications among rheumatologists car-
ing for SSc-ILD patients and stimulate 
future research on preventing compli-
cations related to anti-fibrotic use. Spe-
cifically, future studies should focus on 
prospective validation of these recom-
mendations, development of predictive 
biomarkers for gastrointestinal suscep-
tibility, and evaluation of preventive 
interventions in randomised controlled 
trials. These efforts will be essential for 
translating expert consensus into evi-
dence-based clinical practice guidelines 
and ultimately improving outcomes for 
SSc-ILD patients receiving life-saving 
anti-fibrotic therapy.
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