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Abstract 
Introduction:  Immune-related adverse events (irAEs) constitute a challenge in the clinical management of solid tumors. This study aims 
to collect real-world data on the occurrence of immune-mediated diarrhea and colitis (IMDC) in advanced non-small cell lung cancer (aNS-
CLC) treated with immune checkpoint inhibitors (ICIs) and to assess the clinical impact of a multidisciplinary approach (MDA) on IMDC 
management.
Methods:  We retrospectively collected data on patients with aNSCLC consecutively treated with ICIs, either as single agent or in combination 
with chemotherapy, between September 2013 and July 2022. Among patients developing IMDC, we conducted blinded revision of colonic 
biopsies and evaluated the clinical impact of the introduction of MDA through predefined indicators.
Results:  Among the 607 patients included, 84 (13.8%) experienced IMDC. Pathological review highlighted a high prevalence of microscopic 
colitis (28%), with a collagenous pattern linked to longer symptoms duration (P = .01). IMDC occurred more frequently in females (P = .05) and 
PD-L1 expressors (P = .014) and was correlated with longer progression-free survival (17.0 vs 5.8, P < .001) and overall survival (28.3 vs 9.5, 
P < .001). The introduction of MDA was associated with increased employment of diagnostical tools such as fecal calprotectin test (P < .001), 
colonoscopy (P < .001), and gastroenterological evaluation (P = .017) and a significant decrease in both grade 3 conversion rate (P = .046) and 
recurrence after rechallenge (P = .016). Hospitalization rate dropped from 17.2% to 3.8% (P: ns).
Conclusion:  These findings highlight the clinical relevance of IMDC and support the incorporation of a MDA to optimize the clinical manage-
ment of this irAE to improve patient care. Prospective validation has been planned.
Key words: immune checkpoint inhibitors; immune-related adverse events; immune-mediated diarrhea and colitis; collagenous colitis; immunotherapy 
rechallenge.

Implications for Practice
The management of immune-mediated diarrhea and colitis (IMDC) in patients treated with immune-checkpoint inhibitors can constitute a 
clinical challenge. Our study highlights the clinical relevance of IMDC in real-world patients with non-small cell lung cancer and depicts the 
clinical impact of introduction of multidisciplinary approach in their management by using predefined indicators. The results support the 
incorporation of a multidisciplinary approach to optimize clinical management of IMDC and ultimately improve patient care.

Introduction
The introduction of anti-programmed death (PD)-1/
PD-ligand (PD-L) 1 immune-checkpoint inhibitors (ICIs) in 

clinical management of advanced non-small cell lung cancer 
(aNSCLC) has significantly improved patients’ overall sur-
vival (OS) and quality of life.1-5 ICIs’ administration can lead 
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to the development of immune-related adverse events (irAEs) 
as a consequence of non-specific activation of the immune 
system and immune-mediated damage, potentially affecting 
every organ and apparatus, more frequently skin, endocrine 
system, gastrointestinal tract, and liver.6 Although the global 
incidence of specific irAEs was relatively low in all pivotal 
studies1-5,7,8 and severity presentation was mainly mild to 
moderate, the management requires prompt recognition and 
proper treatment in order to avoid prolonged, severe, and 
even fatal outcomes, which are also associated with high hos-
pitalization rates.9-13

Moreover, patients treated in randomized clinical trials 
(RCTs) are not representative of real-world population due 
to restrictive selection criteria applied regarding age, perfor-
mance status (PS), presence of CNS metastasis, comorbidi-
ties,14 while the use of immunotherapy in “frail” population is 
increasing.15 In parallel, the introduction of immunotherapy 
in locally advanced and early-stage disease further underlines 
the importance of proper management of irAEs, while specif-
ically addressed studies are still awaited.

Diarrhea is one of the most common and severe irAEs 
with an any grade incidence of 8-14% for anti-PD-1 drugs 
(nivolumab, pembrolizumab, and atezolizumab) and approx-
imately 30% for pembrolizumab combined with chemo-
therapy. Grades 3-4 diarrhea are reported between 1% and 
4% for anti-PD1 monotherapy and 5.2% for combination  
therapy.1-5,16 Diarrhea is the most common symptom of coli-
tis, which can be associated with abdominal pain, distension, 
hematochezia and mucus in stools. Diarrhea and colitis co- 
occurrence are collectively referred to as immune-mediated 
diarrhea and colitis (IMDC).17 Median time to symptoms 
onset is approximately 1 month for anti-CTLA4 drugs and 
longer for PD-1/PD-L1 agents.18,19 According to international 
guidelines, IMDC management is mainly based on ICI tem-
porary discontinuation, supportive care and corticosteroids 
therapy; multidisciplinary involvement is encouraged, while 
clear indication on ICIs reassumption in case of moderate- 
severe IMDC and management of steroids’ refractory cases 
are missing.17,20-23 In parallel, biomarkers for predicting the 
risk of toxicity onset, its severity and risk of relapse are not 
available in clinical setting.24

The aim of this study is to describe the incidence, clinical 
and pathological presentation, management, and outcome 
of IMDC in a real-world (RW) setting, by describing a large 
mono-institutional experience including patients with aNS-
CLC treated with immunotherapy or chemo-immunotherapy. 
Moreover, we evaluated the impact of the systematic intro-
duction of multidisciplinary evaluation on IMDC manage-
ment and outcome. The impact of management change was 
evaluated according to predefined clinical indicators and bud-
get impact analysis.

Material and Methods
Patients
The study included a retrospective cohort of patients with 
cytological or histological diagnosis of advanced NSCLC 
(stage III, not suitable for radical treatment, and IV accord-
ing to eighth edition of the TNM Classification of Malignant 
Tumors) and consecutively treated with anti-PD1 or  
anti-PD-L1 in any therapeutic line (in monotherapy or com-
bination with chemotherapy) at Veneto Institute of Oncology 
(Istituto Oncologico Veneto-IOV), from September 2013 

to July 2022. Since June 2017, patients with PDL-1 ≥ 50% 
received pembrolizumab in first line. Since January 2020, 
patients with PDL-1 0%-49% received the combination of 
pembrolizumab plus platinum-pemetrexed, according to 
national guidelines. All patients included had a minimum  
follow-up of 3 months.

All patients were treated according to clinical practice 
and since May 2021 thoracic oncologist at IOV started to 
discuss IMDC cases with gastroenterologists and patholo-
gists specialized in inflammatory bowel diseases and other 
immune-mediated conditions of the gastrointestinal tract.

Clinical features and radiological imaging of all patients 
included were reviewed. Details about treatment adminis-
tration, clinical outcome, incidence, severity, and manage-
ment of irAEs were collected. In patients who presented 
diarrhea, signs and symptoms, diarrhea grade at onset and 
its maximum grade experienced, time to adverse events 
occurrence and resolution, treatment discontinuation and 
resumption of immunotherapy were collected. Moreover, 
serologic, fecal, or diagnostic evaluations such as colonos-
copy were registered. In addition, colonic biopsies with 
related pathological characteristics were collected and 
blindly reviewed by pathologists with expertise in gastroin-
testinal disease evaluation. When required, the type, start-
ing dose, maximum dose and duration of corticosteroids 
or other immunosuppressive therapies, were evaluated. The 
adjudication of the symptoms as immune-mediated were 
reviewed from the clinicians of the study team, taking into 
account the clinical diagnosis indicated by the treating- 
physicians, clinical features reported and the results of the 
diagnostic work-up and treatment used. Per internal proce-
dure, all patients treated at our institution and included in 
the study were instructed to report symptoms onset as soon 
as possible and had a direct way to inform the clinicians 
(phone number, email).

This study was conducted in accordance with Good 
Clinical Practice guidelines and the Helsinki declaration. All 
the participants signed the specific Informed Consent Form, 
according to the Regulation (EU) 2016/679 of the European 
Parliament and the Council on personal data protection. The 
study was approved by the IOV Ethical Committee (292, 13 
May 2019).

Pathological Evaluation
All available endoscopic biopsies of the colon-rectum were 
reviewed by 2 gastrointestinal pathologists (V.A. and M.F.). 
Biopsies were fixed in 10% buffered formalin, embedded 
in paraffin, sectioned at 5 mm thickness, and stained with 
hematoxylin and eosin. Where available, immunohistochem-
ical stains were reviewed. The presence or absence of the fol-
lowing histopathologic features was assessed: crypt atrophy/
loss, crypt distortion, mucin depletion, apoptotic bodies, 
lamina propria expansion, crypt abscess, subepithelial mac-
rophages, superficial erosion/ulceration, ischemic colitis-like 
features, Paneth metaplasia. The following histopathologic 
features were assessed semiquantitatively: intraepithelial 
lymphocytes count (absent; 0-2/100 enterocytes; 3-20/100 
enterocytes or > 20/100 enterocytes), lymphomonocitic 
infiltrate (absent, mild, moderate or heavy), granulocytic 
infiltrate (absent, mild, moderate or heavy), cryptis (absent, 
focally present). A global score was also given based on the 
number and severity of the colitis-associated histopatho-
logic features.

D
ow

nloaded from
 https://academ

ic.oup.com
/oncolo/article/29/1/e118/7246731 by guest on 21 February 2024



e120 The Oncologist, 2024, Vol. 29, No. 1

Statistical Analyses
The primary objectives of the study were to describe the inci-
dence and management of IMDC in a real-world scenario and 
to evaluate the impact of multidisciplinary discussion on their 
diagnostic-therapeutic management.

Some key indicators were identified to synthetize IMDC 
management and outcome and observe changes before 
and after the introduction of multidisciplinary discussion. 
Indicators of outcome were maximum grade of IMDC 
reported, the rate of conversion from grades 1-2 to grade ≥3 
IMDC, the rate of hospitalization for IMDC and the rate of 
relapse of symptoms after re-assumption of immunotherapy. 
We used G3 conversion to refer to all cases in which symptoms 
worsened during active management (after reported onset), 
thus excluding all cases reported as G3 at baseline. Indicators 
of diagnostic-therapeutic pathway considered were: the pro-
portion of patients who underwent endoscopy and biopsy, the 
use of fecal calprotectin test in clinical practice, the ratio of 
definitive interruption for irAEs, the frequency of ICIs rechal-
lenge after irAE resolution.

Median progression-free survival (mPFS) was calculated 
from the date of initiation of study treatment until radio-
logical progression of disease or death from any cause; 
median OS (mOS) was calculated as the time from the date 
of initiation of treatment to the date of death from any rea-
son. Radiological response was evaluated according to the 
RECIST criteria v.1.1 (Response Evaluation Criteria in Solid 
Tumors). The response rate (RR) consists of the proportion of 
patients obtaining partial response or complete response fol-
lowing immunotherapy. The disease control rate (DCR) refers 
to the number of patients obtaining partial response, com-
plete response, and disease stability. The severity of the ir.AEs 
was defined according to the Common Terminology Criteria 
for Adverse Events (CTCAE), version 5.0. The Kaplan-Meier 
method was used to estimate mPFS and mOS, while the chi-
square and the Fisher exact test were used to compare pro-
portions. The chi-square, Mann-Whitney or Fisher exact test, 
and multiple logistic regression were used for correlation 
analysis. Statistical analysis was performed through Sigma-
Plot (version 11; Systat Software, San Jose, CA).

In order to assess the budget impact of the organizational 
changes in the management of IMDC, a total cost analysis 
was conducted. Over the period during which one of these 
toxicities was detected (from the date of onset to the date 
of resolution of symptoms), we reported the following costs: 
i) cost of purchasing budesonide and/or immunomodulatory 
drugs (infliximab/vedolizumab), ii) cost of performing fecal 
calprotectin test, iii) cost of performing colonoscopy, and iv) 
overall cost of hospitalization. The latter costs were calcu-
lated using the tariff system of inpatient hospitalization ser-
vices used in Italy (DRG).

The analysis was conducted by comparing the total costs 
between before and after the start of the change in multidis-
ciplinary management of IMDC. The period being analyzed 
was between January 2017 and May 2022 and the cut-off 
date used was May 2021.

Results
Study Population and Outcomes
At data cut-off (August 2022), a total of 607 advanced 
patients with NSCLC treated with an anti-PD1/PD-L1 agent 

were included. Patients’ characteristics are summarized in 
Supplementary Table S1.

The median age was 68.7 years, most patients were male 
(n = 389, 65.5%), current (n = 192, 31.6%), or former smoker 
(n = 307, 50.5%). Adenocarcinoma histology was detected in 
394 cases (64.9%); PD-L1 (tumor proportion score—TPS) 
status was assessed in most patients (n = 518, 85.3%) and its 
expression was over 50% in 219 cases (36.1%). The major-
ity of patients had stage IV disease (n = 599, 98.7%) and 
lower than 3 metastatic sites at diagnosis (n = 467, 76.9%). 
Five hundred and eight (83.7%) patients were assigned a 
score of 0 or 1 using Eastern Cooperative Oncology Group 
Performance status (ECOG-PS).

ICIs were administered as single-agents in 483 (79.6%) 
patients and pembrolizumab was the most frequent one 
(n = 233, 38.4%); 50.7% of patients received ICIs as first-
line treatment, both in monotherapy (n = 184, 30.3%) and in 
combination with chemotherapy (n = 124, 20.4%).

Patients’ outcome endpoints according to the treatment 
received are detailed in Supplementary Table S2. ICIs admin-
istration was associated with an RR of 30% (95% CI 26.4-
33.8) and a DCR of 59.5% (95% CI, 55.5-63.4%). RR was 
statistically higher when ICIs were administered in first-line 
setting, both as monotherapy (n = 79, 49.2%, 95% CI, 35.7-
50.4%, P < .001) and in combination with Chemotherapy 
(n = 96, 50.8%, 95% CI, 41.7-59.9, P < .001). After a median 
follow-up of 8.8 (inter-quartile ratio, IQR, 3.5-17.7) months, 
mPFS in the overall population was 7.7 (95%CI, 6.6-8.9) 
months and mOS was 10.9 (95% CI: 9.4-12.4)). Patients 
receiving ICIs in first-line setting had significantly higher PFS 
(P < .001) and OS (P < .001; Supplementary Table S2).

Clinico-pathological features affecting outcome of patients 
treated with ICIs both in terms of OS and PFS were PD-L1 
expression, the number of metastatic sites at diagnosis and 
PS (Supplementary Table S3). Adenocarcinoma histology was 
associated with improved OS but not affected PFS following 
immunotherapy (Supplementary Table S3).

Incidence and clinical-pathological features 
associated with IMDC in a real-world setting
In our cohort, 111 patients (18.3%) experienced diarrhea 
of any grade. In 84 cases (75.7%), diarrhea was judged as 
immune related, on the basis of clinical presentation (onset 
timing, duration, resolution of symptoms) and exclusion of 
infectious causes by using standard diagnostic work-out. 
All cases of diarrhea considered as non-immune related had 
their simptoms resolved within 3 days from onset, without 
immune-suppressive treatments or delay of ICIs adminis-
tration. IMDC occurred in 19 out of 124 (15.3%) patients 
receiving ICIs plus chemotherapy and in 65 out of 483 
(13.5%) patients receiving ICIs monotherapy (P = .696; 
Supplementary Table S4).

Median time to diarrhea onset was 3.3 (IQR 1.530-7.32) 
months. In 77 (91.7%) cases, diarrhea was of grades 1-2 at 
onset, but in 14 (16.7%) patients, symptoms worsened after-
ward, and irAE was later reported as grades 3-4. Associated 
symptoms such as abdominal pain (n = 26, 31.0%), bloody 
diarrhea (n = 6, 9.4%), fever (n = 2, 2.4%), nausea/vomit-
ing (n = 8, 12.5%), weight loss (n = 7, 8.3%), and epigastric 
pain (n = 5, 7.3%) were reported by 34 (40.5%) patients. 
Supplementary Table S4 reports clinical features of patients 
who experienced IMDC according to the type of treatment 
received (chemotherapy plus ICIs versus ICIs monotherapy). 
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No statistically significant differences were identified when 
comparing the 2 treatment groups.

In our cohort, IMDC was more frequent in female 
(P = .002), in patients with positive (≥1%) PD-L1 expression 
(P = .019), good PS (P = .002), and adenocarcinoma histol-
ogy (P = .049). Multivariate analysis confirmed gender (OR 
0.478, 95% CI 0.286-0.798, P = .005) and PD-L1 status (OR 
0.475, 95% CI 0.262-0.861, P = .014) as independent risk 
factors for IMDC occurrence (Table 1).

We also evaluated the impact of IMDC occurrence on 
patients’ outcome. Patients experiencing immune-related 
colitis showed a significantly longer PFS (mPFS 17.0, 95% 
CI 8.6-25.4, versus 5.8, 95% CI 5.0-6.6 months, P < .001) 
and OS (mOS 28.3, 95% CI 18.7-37.8 versus 9.5, 95% CI 
8.2-10.8 months, P < .001) compared with patients not 
experiencing IMDC, as depicted in Fig. 1. Multivariate 
analysis confirmed PD-L1 status, histology, number of 
metastatic sites at diagnosis, PS and IMDC as factors inde-
pendently associated with PFS and OS (Supplementary 
Table S3). To evaluate the impact of a potential immortal 
time bias, we conducted landmark survival analysis includ-
ing only patients alive or not progressed at 12-weeks from 
first ICI administration, which provided consistent results 

regarding mPFS (n = 412, 23.2 vs 10.1 months in IMDC 
vs no-IMDC, P < .001; HR 0.54 [95% CI 0.38-0.77], 
P < .001) and mOS (n = 489, 28.4 vs 12.9 months in IMDC 
vs no-IMDC, P = .001, HR 0.50 [95% CI 0.35-0.70], 
P = .001: Supplementary Fig. S1).

IMDC Management
Diarrhea was the cause of treatment interruption in 59 
(70.2%) patients. Sixty-eight patients out of 84 (81.0%) 
received steroid therapy, 10 of them (11.9%) intravenously; 
all patients not treated with steroids experienced grade 
1 diarrhea. A quarter of patients (n = 22, 25.0%) needed 
other intravenous support. Median steroid-duration time 
was 122.5 days (IQR 75.0-252.0). One patient (1.2%) 
received biologic therapy (vedolizumab) in order to control 
symptoms, after 182 days of steroids treatments. Diagnostic 
colonoscopy was performed in 30 (30.7%) cases with a 
median time since symptoms report of 1.9 months (IQR 
0.9-4.2).

Importantly, 11 (13.1%) patients required hospitalization 
for diarrhea-related causes, with a median time for discharge 
of 15.5 (IQR 9.0-17.0) days. The cause of hospitalization was 

Table 1. Clinico-pathological features associated with immune-mediated diarrhea and colitis (IMDC)

Variable All 
population
N (%)

IMDC
N (%)

No IMDC
N (%)

Univariate analysis Multivariate analysis

P OR (95% CI) P OR (95% CI)

Number of cases 607 (100) 84 (100) 523 (100)

Age

 � <68 years (median) 283 (46.6) 39 (46.4) 244 (46.7) .937 0.991 (0.624-1.573)

 � >68 years (median) 324 (53.4) 45 (53.6) 279 (53.3)

Gender

 � Male 398 (65.6) 42 (50) 356 (68.1) .002 0.469 (0.295-0.747) .005 0.478 (0.286-0.798)

 � Female 209 (34.4) 42 (50) 167 (31.9)

Smoking status

 � Never smokers 92 (15.1) 17 (20.2) 75 (14.3) .217 1.516 (0.844-2.723)

 � Former/current smokers 515 67 (79.8) 448 (85.7)

Histology

 � Adenocarcinoma 394 (64.9) 63 (75.0) 331 (63.3) .049 1.740 (1.030-2.941) .108 1.621 (0.899-2.924)

 � Squamous and other carcinoma 213 (35.1) 21 (25.0) 192 (36.7)

Number of metastatic sites

 � 0-1 264 (43.5) 43 (51.2) 221 (42.3) .157 1.433 (0.903-2.274)

 � >1 343 (56.5) 41 (48.8) 302 (57.7)

Lombo-sacral RT

 � Yes 70 (11.5) 11 (13.1) 59 (11.3) .735 1.203 (0.602-2.403)

 � No 537 (88.5) 73 (86.9) 464 (88.7)

PS ECOG at treatment start

 � 0-1 510 (84.0) 77 (91.7) 433 (82.8) .002 2.132 (1.338-3.396) .087 2.065 (0.901-4.730)

 � >1 97 (16.0) 7 (8.3) 90 (17.2)

PD-L1

 � <1% 180 (29.7) 16 (19.0) 164 (31.4) .019 0.483 (0.268-0.868) .014 0.475 (0.262-0.861)

 � ≥1% 339 (55.8) 57 (67.9) 282 (53.9)

Not valuable 88 (14.5) 11 (13.1) 77 (14.7)

Abbreviations: N, number of cases; PD-L1, programmed death-ligand 1; PS, performance status; ECOG, Eastern Cooperative Oncology Group; ICIs, 
immune-checkpoint inhibitors; RT, radiotherapy.
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symptoms severity in 7 cases (63.6%), diverticulitis in 1 case 
(9.0%), dehydration (n = 1, 9.0%), and bone fracture follow-
ing presyncopal symptoms (n = 1, 0.9%). No toxic deaths 
were registered.

Symptoms resolution was achieved in 81 out of 84 cases 
(96.4%) at the data cut-off. The median time to symptoms 

resolution was 48 (IQR 38.7-59.3) days. A trend toward 
a longer duration of symptoms was reported in patients 
treated with ICIs plus chemotherapy versus ICI alone 
(median 59 versus 45 days, P = .174). After symptoms reso-
lution, treatment was resumed in 30 cases (35.7%); of these, 
7 cases (23.3%) had a grade 3 diarrhea. Only 2 patients 

Figure 1. Outcome of patients treated with ICIs according to the presence of immune-related diarrhea in terms of progression-free survival (PFS, A) and 
overall survival (OS, B).
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(6.0%) resumed treatment after disease progression. Median 
time to treatment resumption was 4.9 months (95%CI −0.4, 
10.2). Recurrence of diarrhea was registered in 19 out or 30 
(63.3%) cases who resumed treatment with a median time of 
onset since treatment resumption of 2.1 (95% CI, 1.1-3.0) 
months.

In our cohort of patients, treatment interruption did not 
affect outcome either in terms of PFS or OS (Supplementary 
Fig. S2).

When we compared clinical features and manage-
ment according to anti-cancer treatment received (mono- 
immunotherapy versus combination treatment), we noticed no 
statistically significant difference (Supplementary Table S4).

Impact of Introduction of a Multidisciplinary Team 
in Diagnostic-Therapeutic Pathways and Outcomes
Since May 2021, IMDC cases were discussed via email and 
webinar with gastroenterologists specialized in inflammatory 
bowel disease and other immune-mediated disorders of the 
gastrointestinal tract. Moreover, cases undergoing biopsy were 
discussed with 2 gastrointestinal specialized pathologists. Only 
selected cases underwent a gastroenterological visit.

We evaluated the impact of multidisciplinary discussion on 
IMDC management by using predefined pathway indicators 
(Table 2, Fig. 2).

As depicted in Fig. 2, after the introduction of a specialized 
multidisciplinary team, we report a statistically significant 
increase in the employment of diagnostical tools such as cal-
protectin fecal test (12.0% vs 65.4%, P < .001), colonoscopy 
(22.4% vs 65.4%, P < .001), and gastroenterological evalua-
tion (15.5% vs 42.3%, P = .017).

No statistically significant difference in maximum grade 
was reported before and after the introduction of the 
team, anyway after the MTD introduction, no cases wors-
ened during active management and all grade 3 cases were 
already present at onset (P = .046). Interestingly, also the 
reduction in the toxicity recurrence after treatment resump-
tion (3.8% vs 27.6%, P = .016) was statistically significant 
(Fig. 2, Table 2).

The improvement in diagnostic-therapeutic pathways are 
likely to lead to customization of management. In particular, 
re-introduction of ICIs was associated with calprotectin fecal 
test monitoring and in 20% of patients reintroducing ICIs, 
only non-systemic steroids were maintained at the time of ICI 
reintroduction.

As we observed a numerically lower rate of hospitaliza-
tion after the introduction of multidisciplinary team discus-
sion (17.2 vs 3.8%, P = .16), we have conducted a logistic 
regression analysis to assess the impact of multidisciplinary 
approach on the risk of hospitalization. We report no statisti-
cally significant association after adjusting for gender, PD-L1 
status (cut-off 1%), type of treatment (ICI or combination 
treatment), PS and maximum grade of toxicity (odds ratio 
OR 0.82: 95% CI 0.14-4.94), However, the direction of the 
OR may suggest a trend toward a lower risk of hospitaliza-
tion after the introduction of the multidisciplinary discussion 
(data not shown). Further details are summarized in Table 2.

Endoscopic and Pathological Evaluation
Thirty patients (30.7%) underwent colonoscopy, following 
grade 3 IMDC in 6 cases (20%), grade 2 in 13 (43.3%), and 

grade 1 symptoms in 11 (36.7%). In 11 (36.7%) patients, 
macroscopic alterations were observed at endoscopy; in 19 
cases (63.3%) random multiple biopsies were performed even 
in the absence of macroscopic alterations.

Table 3 reports the pathological features assessed in the 25 
patients (83.3%) who underwent endoscopic evaluation and 
had histological material available for revision.

All colonic biopsies available at our institution were revised 
blinded and according to histological features, samples were 
classified as microscopic colitis in 7 out of 25 cases (28%) 
(Fig. 3). Collagenous colitis was present in 16% of revised 
cases (n = 4). Details about microscopic features of all revised 
colonic biopsies are reported in Table 3.

Among patients with macroscopic colitis, 3 out 11 (27.3%) 
were hospitalized versus 1 out of 19 (5.3%) without macro-
scopic alterations (P = .126).

Median duration of symptoms in patients with micro-
scopic collagenous colitis was significantly longer than in the 
non-microscopic subgroup (median 200.5 days, IQR 118.5 
-292.0; versus 54.0, IQR 30.0-101.5, P = .011).

Budget Impact
Since the introduction of multidisciplinary evaluation of 
IMDC, an overall reduction in the costs spent to manage 
IMDC was observed. Specifically, the reduction was mainly 
related to the consistent decrease in hospitalizations (Table 2). 
In contrast, the rising in consumption of budesonide (+400%) 
and fecal calprotectin test (+143%) increased the related 
spending by more than 100%. To a lesser extent, the cost for 
colonoscopies also increased (+31%). However, compared 
with the previous period, we observed a reduction of ~20% 
in the annual cost (from 7.200 to 5.935 euros), with an even 
more pronounced reduction in the cost per patient (approxi-
mately −60%). The results are summarized in Supplementary 
Fig. S3.

Discussion
Facing irAE is one of the main issues in the clinical manage-
ment of advanced NSCLC. While international guidelines are 
mainly based on clinical trials experience and underline the 
importance of multidisciplinary approach, real-life experience 
analysis is essential to improve real-world patients’ quality of 
life and outcome.20,22,25-28

We retrospectively revised a large consecutive series of 
advanced patients with NSCLC treated with ICIs in mono-
therapy or in combination with chemotherapy and focused 
on clinical management and outcome of IMDC. In our real-
world experience, incidence and outcome were similar to 
what expected according to literature data, especially for 
ICIs monotherapy1,3-5,29-31 and, as previously reported, the 
incidence of IMDC was associated with higher probabil-
ity of prolonged PFS and OS among patients treated with  
immunotherapy.24,32-34 The correct interpretation of these 
results could be hindered by several biases such as a subopti-
mal diagnostic performance in the appropriate identification 
of irAE and immortal-time bias.35,36 To partially account for 
the latter, we have reported a landmark survival analysis at 
12 weeks after the first ICI administration, which was consis-
tent with the overall population.

As far as IMDC’s management is concerned, we noticed a 
relative low rate of colonoscopy examination and a long time 
between symptoms onset and endoscopic assessment, while 
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Table 2. Management of immune-mediated diarrhea and colitis (IMDC) before and after the introduction of multidisciplinary team.

Variable Before MDT collaboration  
(before May 2021)
N (%)

After MDT collaboration  
(after May 2021)
N (%)

P

All cases 58 (100) 26 (100)

Treatment

 � ICI plus ChT first Line 10 (17.2) 9 (34.6) .105

 � ICI monotherapy 48 (82.8) 17 (65.4)

Fecal calprotectin test

 � Yes 7 (12.0) 17 (65.4) <.001

 � No 51 (87.9) 9 (34.6)

Colonoscopy

 � Yes 13 (22.4) 17 (65.4) <.001

 � No 45 (75.9) 9 (34.6)

Gastroenterological visit

 � Yes 9 (15.5) 11 (42.3) .017

 � No 49 (84.5) 15 (57.7)

Grade at onset

 � G1-G2 54 (93.1) 23 (88.5) .671

 � G3 4 (6.9) 3 (11.5)

Max grade

 � G1 30 (51.7) 10 (38.4) .374

 � G2 17 (19.3) 13 (50.1)

 � G3 11 (19.0) 3 (11.5)

Conversion from G1-2 to G3*

 � No 50 (86.2) 26 (100.0) .046

 � Yes 8 (13.8) 0 (0.0)

Symptoms duration (days)

 � Median (IQ range) 51.0 (24.0-91.0) 47.0 (24.0-89.8) .710

Time to colonoscopy (days)

 � Median (IQ range) 82.0 (34.5-160.0) 55.0 (26.8-120.0) .438

Budesonide treatment

 � Yes 3 (5.1) 15 (57.7) <.001

 � No 55 (94.8) 11 (42.3)

Steroid treatment

 � Yes 46 (79.3) 22 (84.6) .766

 � No 12 (20.7) 4 (15.4)

Steroid duration (days)

 � Median (IQ range) 111.5 (58.0-247.0) 139.5 (84.5-286.5) .499

Systemic steroid duration (days)

 � Median (IQ range) 98.5 (43.0-170.0) 121.0 (81.0-198.0) .342

Hospitalization

 � Yes 10 (17.2) 1 (3.8) .160

 � No 48 (82.8) 25 (96.2)

Treatment interruption

 � Yes 38 (65.5) 21 (80.8) .248

 � No 20 (34.5) 5 (19.2)

Treatment resumption

 � Yes 22 (37.9) 8 (30.8) .118

 � No 16 (27.6) 13 (50.0)

Not applicable 20 (34.5) 5 (19.2)

Recurrence

 � Yes 16 (27.6) 1 (3.8) .016

 � No 6 (10.3) 7 (26.9)
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its role has been recently highlighted and earlier colonoscopy 
(within 7 days) has been associated with better outcome.17,37 
We also noticed a relatively longer duration of steroids admin-
istration, with respect to international guidelines’ indications, 
suggesting steroid tapering over 4-6 weeks and a limited use 
of second-line immunosuppressive drugs, which are still con-
sidered off-label in many European countries, including Italy.

On the contrary, the rate of IMDC relapse after treatment 
resumption seems to be slightly inferior to that reported in 
medical literature.23

The low rate of biologic therapies administered and the 
relatively long steroid duration in our cohort address the 
urgency to study-specific diagnostic-therapeutic pathways for 
IMDC and irAEs in general and potentially establishing spe-
cifically designed regulatory approval pathways as well.

Starting from real-world data observation, we focused 
on the impact of multidisciplinary management and ana-
lyzed our data according to the introduction of multi-
disciplinary discussion in our Cancer Institute, involving 

highly specialized gastroenterologists and pathologists. 
We selected diagnostic-therapeutic pathway indicators, 
according to literature data and consensus specifically 
concerning IMDC.26,28 After the introduction of multidis-
ciplinary discussion, we noticed a statistically significant 
increase in colonoscopy and fecal calprotectin test. These 
aspects are supposed to impact significantly on outcome, 
based on literature data on IMDC. The role of colonoscopy 
in particular has been recently highlighted and its correla-
tion with outcome significantly demonstrated.38,39 On the 
other side, fecal calprotectin test to personalize timing of 
ICIs resumption has been limited investigated in clinical 
practice but could be further evaluated on the basis of our 
experience, as fecal biomarker to monitor the course of 
IMDC.40 In parallel, after the introduction of MDT discus-
sion, we started to use non-systemic steroids, which might 
limit steroids’ related toxicity and finally improve quality 
of life of patients, as previously reported.41 Further and 
prospective investigations are needed in order to identify 

Figure 2. The figure summarized the changes in management and outcome of immune-related diarrhea and colitis (IMDC) after the introduction of 
multidisciplinary discussion. *In conversion to G3 group were included cases experiencing worsening of symptoms during active management.

Variable Before MDT collaboration  
(before May 2021)
N (%)

After MDT collaboration  
(after May 2021)
N (%)

P

Not applicable 36 (62.0) 18 (69.2)

Biological drug

 � Yes 0 (0.0) 1 (3.8) .310

 � No 58 (100) 25 (96.2)

Abbreviations: MDT, multidisciplinary team; N, number; ICI, immune checkpoints inhibitors; ChT, chemotherapy, G, grade; IQ, inter-quartile. *In 
conversion to G3 group were included cases experiencing worsening of symptoms during active management.

Table 2. Continued
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the better imbrication method, dose and duration of sys-
temic steroids after the introduction of budesonide.

In the frame of the project, we also included blinded revi-
sion of histological biopsies performed and noticed a relatively 
high rate of microscopic colitis, with respect to what expected 
in inflammatory bowel diseases but also in IMDC.27,28,40,41 We 
did not observe a statistically significant association between 
macroscopic endoscopic inflammation features and duration 
of symptoms, as recently described in a retrospective series 
including different solid tumors.28 However, it is worth men-
tioning that also in the quoted retrospective series there was 
no significant correlation between diarrhea grading and endo-
scopic features and that the literature series analyzing endo-
scopic and microscopic features of IMDC included patients 
treated with anti-CTLA4, likely to be associated with higher 
colitis severity.17,27,28,38,42-44

When we revised the microscopic features of our biopsies, 
we noticed a clinically significant correlation between collag-
enous features and duration of symptoms, thus suggesting 
that specific microscopic patterns could be associated with 
steroid-resistance independently on severity of symptoms 
at onset and underlining once more the role of systematic 
biopsy mapping during endoscopy. The possibility of early 
detection of grade 2 “steroid refractory” cases is likely to 
impact patients’ management, confirming the role of colo-
noscopy also in grade 2 IMDC, as indicated by international 
guidelines.21,41,45-47

We evaluated the change in outcome indicators after the 
introduction of multidisciplinary discussion and the most 
remarkable result concerns the reduction in the relapse rate 
after ICIs resumption. In these cases, we personalized man-
agement on the basis of clinical evaluation and fecal cal-
protectin test and in some cases, maintained budesonide, 
without systemic steroids at the time of ICIs resumption 
(20% of cases). Notably, we also noticed that after the 
introduction of multidisciplinary discussion, we have no 
case of symptoms grade increase after the detection of 
IMDC. Although not statistically significant, probably due 
to low number of patients hospitalized in the whole series, 
we observed 10 hospitalizations out of 58 cases before 
multidisciplinary discussion versus only one case out of 26 
IMDC afterward.

Even though the number of patients included and the design 
of the study do not permit to draw definitive conclusion, 
we believe that outcome indicators improvement is related 
to the whole management improvement and, in particular, 
we believe that the use of calprotectin fecal test to monitor 
patients after ICI interruption and the use of non-systemic 
steroids are related to the reduction of relapse rate and even 
the reduction of grade worsening patients might be related to 

Table 3. Microscopic features of available biopsies of patients 
experiencing immune-mediated diarrhea and colitis.

Variable N (%)

Number of cases 25 (100.0)

Crypt atrophy/loss

 � Present 12 (48.0)

 � Absent 13 (52.0)

Crypt distortion

 � Present 15 (60.0)

 � Absent 10 (40.0)

Mucin depletion

 � Present 20 (80.0)

 � Absent 5 (20.0)

Apoptotic bodies

 � Present 19 (76.0)

 � Absent 6 (24.0)

Lamina propria expansion

 � Present 21 (84.0)

 � Absent 4 (16.0)

Collagenous band

 � Absent 16 (64.0)

 � Focal 5 (20.0)

 � Extensive 4 (16.0)

Intraepithelial lymphocytes

 � Absent 1 (4.0)

 � 0-2/100 enterocytes 11 (44.0)

 � 3-20/100 enterocytes 13 (52.0)

 � >20/100 enterocytes 0 (0.0)

Lymphomonocytic infiltrate

 � Absent 0 (0.0)

 � Mild 8 (32.0)

 � Moderate 17 (68.0)

 � Heavy 0 (0.0)

Granulocyte infiltrate

 � Absent 13 (52.0)

 � Mild 11 (44.0)

 � Moderate 1 (4.0)

 � Heavy 0 (0.0)

Cryptitis

 � Absent 20 (80.0)

 � Focally present 3 (12.0)

 � Focally present 2 (8.0)

Crypt abscess

 � Present 2 (8.0)

 � Absent 23 (82.0)

Subepithelial macrophages

 � Present 6 (24.0)

 � Absent 19 (76.0)

Superficial erosion/ulceration

 � Present 5 (20.0)

 � Absent 20 (80.0)

Ischemic colitis like

 � Present 6 (24.0)

 � Absent 19 (76.0)

Variable N (%)

Paneth metaplasia

 � Present 7 (28.0)

 � Absent 18 (72.0)

Global score

 � 1 9 (36.0)

 � 2 9 (36.0)

 � 3 7 (28.0)

Table 3. Continued
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careful monitoring and customization of management accord-
ing to diagnostic tools in addition to clinical presentation.

Further investigation, including prospective evaluation of 
diagnostic-therapeutic pathways and impact of multidisci-
plinary discussion is planned in order to evaluate long-term 
results and correlation between diagnostic-therapeutic path-
ways improvement and long-term results outcome, including 
evaluation of steroids’ side effects.

This study presents several strengths, as it depicts a large 
real-world series of advanced NSCLC patients treated 
according to clinical practice. By focusing on IMDC clinical 
management, we had the opportunity to collect broad clinical 

data regarding this relevant irAE and review histological sam-
ples from endoscopy and translational analyses are currently 
ongoing.

We acknowledge some limitations, including the retrospec-
tive and monocentric nature of this study and subsequent 
overall potential bias in reporting irAE-related symptoms, 
diagnostic procedures, and clinical management regard-
ing complex clinical scenarios in a heterogenous series. 
Additionally, our patients were treated up to first ICIs' intro-
duction in clinical practice and before the sedimentation of 
current diagnostic and clinical-management recommenda-
tions. Consistently, we have observed an overall suboptimal 

Figure 3. Representative examples of the microscopic alterations found in colic mucosa of patients treated with immune checkpoint inhibitors. (A) 
Crypt atrophy. (B) Apoptotic bodies within a gland. (C) Mild crypts’ distortion. (D) Lamina propria expansion and mucin depletion. (E) Collagenous band. 
(F). CD3 immunostaining showing moderate intraepithelial lympho-monocitic infiltrate. (G) Lympho-monocitic and plasmacellular infiltrate within the 
lamina propria. (H) Granulocytic infiltrate within the lamina propria associated with cryptitis. (I) Cryptic abscess. (J) Subepithelial macrophages. (K) 
Ischemic-like colitis features and superficial erosion. (L) Paneth metaplasia.
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employment of diagnostic tools such as calprotectin and 
endoscopy, which was partially reverted after the introduc-
tion of an MDT discussion. Due to the number of patients 
included and the parallel impact of diagnostic pathway 
indicators changes, we cannot separately assess the direct 
correlation between each pathway indicator, including fecal 
calprotectin test and rate of colonoscopy, and outcome end-
points. In addition, we have not introduced yet institutional 
boards for multidisciplinary management of immune-related 
toxicities, as described in other experience.11,48-50

Conclusion
Overall, the present study depicts a large real-world series of 
advanced patients with NSCLC treated according to clini-
cal practice, focusing on IMDC clinical management, we had 
the opportunity to collect data about microscopic features in 
patients treated with anti-PD1/L1 and evaluate the impact of 
multidisciplinary discussion in clinical practice. The main lim-
its are related to its retrospective nature, including the potential 
heterogeneity in reporting toxicity symptoms and planning diag-
nostic procedures. Nevertheless, the impact of multidisciplinary 
discussion, even in the absence of institutionalized tumor board, 
is remarkable and clearly indicates the need to change our clini-
cal approach to IMDC and irAEs in general.
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