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Concurrent immune checkpoint
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immunosuppressive therapy in patients
with immune-related enterocolitis
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ABSTRACT

Purpose Immune checkpoint inhibitor (ICI) therapy is often
suspended because of immune-related enterocolitis (irEC).

We examined the effect of resumption of ICls with or without
concurrent selective immunosuppressive therapy (SIT) on rates
of symptom recurrence and survival outcomes.

Methods This retrospective, multicenter study examined
patients who were treated with ICl and developed irEC
requiring SIT (infliximab or vedolizumab) for initial symptom
control or to facilitate steroid tapering between May 2015 and
June 2020. After symptom resolution, patients were restarted
either on ICl alone or on concurrent ICI and SIT at the discretion
of the treating physicians. The associations between irEC
recurrence and treatment group were assessed via univariate
analyses and multivariate logistic regression. Cox proportional
hazards model was used for survival analysis.

Results Of the 138 included patients who required SIT for
initial irEC symptom control, 61 (44.2%) patients resumed
ICI without concurrent SIT (control group) and 77 (55.8%)
patients resumed ICI therapy with concurrent SIT: 33

with infliximab and 44 with vedolizumab. After symptom
resolution, patients in the control group were more
commonly restarted on a different ICI regimen (65.6%)
compared with those receiving SIT (31.2%) (p<0.001). The
total number of ICI doses administered after irEC resolution
and ICl resumption was similar in both groups (four to five
doses). Recurrence of severe colitis or diarrhea after ICI
resumption was seen in 34.4% of controls compared with
20.8% of patients receiving concurrent SIT. Concurrent SIT
was associated with reduced risk of severe irEC recurrence
after ICI resumption in a multivariate logistic regression
model (OR 0.34; 95% CI 0.13 to 0.92; p=0.034). There was
no difference in survival outcomes between patients in the
control group and patients concurrently treated with SIT.
Conclusion After resolution of irEC symptoms, reinitiation
of ICI with concurrent SIT is safe, reduces severe irEC
recurrence, and has no negative impact on survival
outcomes.

INTRODUCTION
Immune checkpoint inhibitors (ICIs), mono-
clonal antibodies that block the key immune

1314 David M Faleck

1314 Yinghong Wang @ 2

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Whether and how to reintroduce immune check-
point inhibitor (ICl) therapy after the development
of immune-related enterocolitis (irEC) is a common
clinical problem. Small case series have suggested
that concurrent use of selective immunosuppressive
therapies (SIT) including vedolizumab and infliximab
may reduce the risk of recurrent irEC after restarting
ICI therapy.

WHAT THIS STUDY ADDS

= In a retrospective analysis, we found that use of
concurrent SIT was safe and associated with re-
duced risk of recurrent severe irEC in patients who
restarted ICI therapy.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings suggest that concurrent SIT may
be appropriate to reduce the risk of recurrent irEC
in patients who restart ICl therapy; this possibility
should be directly tested in randomized, protective
trials.

regulatory ‘checkpoint’ receptors cytotoxic
T lymphocyte-associated protein (CTLA)-4,
programmed death (PD)-1, or its ligand (PD-
L1), have revolutionized the treatment of
solid and liquid malignancies over the last
decade."™ The success of these agents derives
from their ability to harness and augment
spontaneous antitumor immune responses
held in check by the CTLA-4 and or PD-1/
PD-L1 pathways.’

Since ICIs cause immune activation, they
can elicit mild to life-threatening inflam-
matory toxicities, collectively referred to
as immune-related adverse events (irAEs).
IrAEs frequently involve barrier surfaces (eg,
gastrointestinal (GI) tract and skin) and vary

BM)
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with respect to ICI class, time to presentation, severity,
and response to therapy.”” GI toxicities represent the
majority of severe irAEs and are responsible for most ICI
therapy discontinuations for irAEs.? ®*°

Guidelines for management of irAEs are based on
clinical consensus and extrapolation from similar auto-
immune syndromes such as inflammatory bowel disease
(IBD) as there have been no successful prospective trials to
test particular treatment strategies.”'''* For example, for
the management of immune-related enterocolitis (irEC),
current guidelines recommend initiation of glucocorti-
coids and continuation for at least 4-6 weeks after reso-
lution of symptoms.” Complications of extended steroid
use as well as the potential impact of steroids on cancer
survival outcomes suggest that glucocorticoids may not be
the ideal strategy for management of all irAEs.'”™"®

In patients with glucocorticoid-refractory disease, selec-
tive immunosuppressive therapy (SIT), including inhib-
itors of tumor necrosis factor alpha (anti-TNFa), such
as infliximab, as well as vedolizumab, an inhibitor of the
04B7 integrin, have been used to treat irEC." * Retro-
spective analyses of patients who received anti-TNFo
agents or vedolizumab for severe irEC have shown that,
compared with glucocorticoids, these agents led to earlier
symptomatic improvement.8 1921-23

After initial irEC symptom resolution, the decision to
restart ICI is often complicated and guidelines are based
largely on expert consensus. Broadly, we consider three
approaches to restarting ICI after the development of an
irAE. One is to rechallenge the patient with the same agent
after near complete symptom resolution, the second is to
change to a different class of ICI that is approved for the
same malignancy, and the third is to continue the index
or alternative ICI with concurrent irAE-directed therapy.
We have recently reported a case series of five patients
with various malignancies treated with single-agent or
combined ICI therapy who developed glucocorticoid-
refractory irEC, were treated with infliximab, and then
restarted on concurrent ICI and infliximab therapy.
Concurrent therapy with infliximab resulted in improved
colitis symptoms in all patients and all but one patient
experienced overall cancer stability.** Similarly, vedoli-
zumab was used in a small cohort concurrently with ICI
resumption after initial irEC symptom resolution with
good outcomes."”

Here we present our multicenter, retrospective expe-
rience in treating patients with advanced malignancies
with concurrent SIT and ICI. We evaluate the safety and
outcome data with concurrent SIT and ICI therapy. Our
findings show evidence of the safety and efficacy of this
approach and highlight the need for prospective clinical
trials examining the impact of concurrent SIT and ICI
therapy on both irAEs and antitumor immunity.

MATERIALS AND METHODS

Study design and patient population

This retrospective, case—control, multicenter study was
approved by the Institutional Review Boards of the three
participating institutions (online supplemental table 1).
Patients treated between May 2015 and June 2020 were
identified using pharmacy and institutional databases,
followed by detailed chart review. The inclusion criteria
included adult patients with cancer who received an ICI,
developed irEC, and received SIT treatment (infliximab
orvedolizumab) for initial symptom control or to facilitate
steroid tapering. For the concurrent treatment groups,
irEC was treated with SIT, and ICI was then resumed with
concurrent SIT at the discretion of the treating physician.
A control group was identified, comprising patients who
received an ICI, developed irEC, and received SIT treat-
ment (infliximab or vedolizumab) and then resumed ICI
without concurrent SIT. Exclusion criteria were if patients
received SIT for reasons other than irEC and if patients
did not resume ICI therapy following irEC. Infliximab was
used at the 5mg/kg intravenous dose while vedolizumab
was used at the 300 mg intravenous dose.

Clinical characteristics

Demographic data, medical and oncologic history, and
data related to ICI therapy were extracted from the elec-
tronic medical record. Charlson Comorbidity Index score
was calculated based on recorded comorbid conditions.*
Variables related to oncologic history included cancer
type and stage at time of ICI initiation, presence of meta-
static disease, and occurrence of non-GI irAEs as docu-
mented in patients’ charts. Types of ICI therapy, number
of infusions, and days on treatment before and after irEC
were recorded.

IrEC and SIT characteristics

GI adverse events recorded were diarrhea, abdominal
pain, bleeding, mucous in stool, fever, and nausea/
vomiting. IrEC was diagnosed with a variety of methods,
including clinical characteristics, imaging, and endo-
scopic evaluation (online supplemental table 2). We
recorded peak grade of diarrhea and colitis according
to Common Terminology Criteria for Adverse Events
version (CTCAE) V.5.0 and need for hospitallization.13
The primary outcome of this study was the recurrence of
severe irEC which was defined as CTCAE grades 3 and
4 colitis and diarrhea. Secondary outcomes included the
duration of ICI hold and days to symptom remission,
as defined by presence of CTCAE grade <l symptoms.
Secondary outcomes related to irEC treatment included
total days of steroid treatment and number of attempts at
steroid taper prior to SIT, defined as a planned decrease
in steroid dose given improvement in symptoms, as docu-
mented in the medical record. SIT toxicities, including
infection, nasopharyngitis, arthralgias, and infusion
reactions are also reported. Information regarding SIT,
including type administered, doses before and after ICI
resumption, and days on concurrent therapy with SIT and
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ICI were recorded. Where available, last endoscopy prior
to irEC diagnosis was noted and endoscopic evaluation
was categorized as mild, moderate, or severe according to
the Mayo endoscopic score.”® Clinical outcome methods
are included in online supplemental material.

Statistical analysis

The association between irEC recurrence and treatment
group as well as other characteristics were assessed via
univariate analyses and multivariate logistic regression
with significance level of 0.05. Analyses were carried out
using SAS V.9.4. Full statistical methods are included in
online supplemental material.

RESULTS

Patients demographics and cancer-related characteristics
Patients with cancer treated with ICI and SIT were
reviewed for inclusion in this study. A total of 138 patients
restarted ICI after the development of irEC (table 1).
Among this cohort, 77 patients received SIT (either
infliximab or vedolizumab) for initial control of irEC
and were subsequently continued on ICI with concurrent
infliximab (33 patients) or vedolizumab (44 patients).
Patients who received SIT for initial control or subsequent
maintenance of irEC and were restarted on ICI therapy
without concurrent SIT served as controls (61 patients)
(figure 1). Of the control patients, 46 (75.4%) received
infliximab, 11 (18.0%) received vedolizumab, 4 (6.6%)
received infliximab and vedolizumab sequentially prior
to but not after restarting ICI. Male patients constituted
72.1% of the control group compared with 54.5% of the

Table 1 Patient characteristics

Control Concurrent SIT
Characteristic Subgroup (N=61) (N=77) P value
Age (years), median (IQR), n=138 59.8 (51.1-70.4) 61.3 (49.7-71.9) 0.921
Sex, n (%) Male 44 (72.1) 42 (54.5) 0.051
Charlson Comorbidity Index, median (IQR), 8.0 (7.0-9.0) 8.0 (7.0-9.0) 0.137
n=138
Malignancy type, n (%) 0.031
Melanoma 40 (65.6) 35 (45.5)
GU 12 (19.7) 14 (18.2)
Lung/head/neck 7 (11.5) 15 (19.5)
Gl 0 (0.0 6 (7.8)
Endocrine 1(1.6) 1(1.3)
Other* 1(1.6) 6 (7.8)
Stage at initiation of ICl, n (%) 0.789
11l 6(9.8) 9 (11.7)
\% 55 (90.2) 68 (88.3)
Metastatic sites, n (%) None 6 (9.8) 6 (7.8) 0.765
Gl tract 5(8.2) 8(10.4) 0.774
Lung 37 (60.7) 40 (51.9) 0.388
Liver 15 (24.6) 22 (28.6) 0.700
Peritoneal 5(8.2) 11 (14.3) 0.298
History of prior ICI use, n (%) Yes 18 (29.5) 19 (24.7) 0.565
ICl before irEC, n (%) 0.001
Anti-CTLA-4 13 (21.3) 3(3.9
Anti-PD-1 14 (23.0) 31 (40.3)
Anti-PD-L1 4 (6.6) 1(1.3)
Combination 30 (49.2) 42 (54.5)
Duration of ICI treatment prior to irEC 51.0 (28.0-84.0) 86.0 (42.0-231.0) 0.019
onset (days), median (IQR), n=136
Doses of ICI prior to irEC, median (IQR), 4.0 (3.0-7.0) 6.0 (3.0-11.0) 0.018

n=137

Combination denotes therapy with both anti-CTLA-4 and anti-PD-(L)1 therapy.

*Other malignancy types include: cutaneous squamous cell carcinoma, meningioma, and ovarian cancer.
CTLA-4, cytotoxic T lymphocyte-4; Gl, gastrointestinal; GU, genitourinary; ICI, immune checkpoint inhibitor; irEC, immune-related enterocolitis; PD-1/

L1, programmed cell death 1 or ligand 1; SIT, selective immunosuppressive therapy.
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ICI resumption after irEC

n=138

ICI resumption with concurrent
SIT treatment, n=77

Patients Patients
with without
severe irEC severe irEC
recurrence recurrence
n=16 n=61

Figure 1
immunosuppressive therapy.

concurrent SIT group (p=0.051). Advanced melanoma
was the most common malignancy across the groups and
combination of anti PD-(L) 1 and CTLA-4 therapy was the
most common regimen used prior to irEC.

The patients in the concurrent SIT group had a longer
median duration of ICI treatment prior to irEC onset (86
days vs 51 day in the control group, (table 1, p=0.019)
and received a median of six doses of ICI prior to irEC
symptom onset compared with four doses in the control
group (table 1, p=0.018). Other irAEs while on isolated
ICI therapy or on concurrent therapy with SIT are
reported in online supplemental table 3.

Diagnosis and management of irEC
Diarrhea was the presenting symptom in over 98% of
patients (table 2). The diagnosis of irEC was confirmed
through a combination of clinical, imaging, and endo-
scopic tools (online supplemental table 2) with histologic
confirmation in patients undergoing endoscopic eval-
uation (online supplemental table 4). The endoscopic
findings on presentation with irEC and on follow-up after
resumption of ICI with or without concurrent therapy
are demonstrated in online supplemental figure 1. More
patients in the control group (63.9%) received a combi-
nation of oral and intravenous steroids compared with
patients treated concurrently with SIT (37.7%, p=0.003).
Conversely more patients in the concurrent SIT group
(58.4%) received only oral but not intravenous steroids
compared with controls (36.1%, p=0.003) (table 2).
Patients in the concurrent SIT group received a median
of 2 SIT infusions prior to ICI resumption compared with

ICl resumption with no
concurrent SIT treatment, n=61

Patients Patients
with without
severe irEC severe irEC
recurrence recurrence
n=21 n=40

Patient selection. ICIl, immune checkpoint inhibitor; irEC, immune-related enterocolitis; SIT, selective

one infusion in the control group. SIT-related toxicities
were typically mild and were most common in patients
receiving infliximab as concurrent therapy (18.9%) and
included infusion reactions (three patients), Clostridi-
oides difficile infection (one patient), and sinopulmo-
nary infection (one patient). In patients who received
vedolizumab as concurrent therapy, 11.4% (five patients)
developed sinopulmonary infections, nasopharyngitis, or
arthralgias (online supplemental table 5).

IrEC outcomes after medical management

ICI therapy was held for a similar duration in both groups
(median of 159 days in the control group and 123 days
in the concurrent SIT group, p=0.132). In the control
group, 65.6% of patients underwent a change in their
ICI regimen on resumption of therapy while only 31.2%
underwent an ICI regimen change in the concurrent
SIT group (p<0.001). The most common ICI regimen
change was combination anti-CTLA-4 and anti-PD-(L) 1 to
monotherapy with anti-PD-(L)1 alone (table 2 and online
supplemental table 6). There was no significant differ-
ence between the groups with regards to the additional
doses of ICI therapy administered.

Once patients were resumed on ICI therapy, patients
who received concurrent SIT had an irEC recur-
rence rate of 29.9% compared with controls (37.7%)
(table 3, p=0.367). When vedolizumab and infliximab
were analyzed as separate treatments, we found vedol-
izumab was associated with 18.2% symptom recurrence
compared with 45% with infliximab, although there was
considerable heterogeneity in ICI regimens, duration of

4
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Table 2 Presentation and management of irEC

Control Concurrent SIT
Characteristic Subgroup (N=61) (N=77) P value
IrEC symptoms, n (%) Diarrhea 61 (100.0) 76 (98.7) 1.000
Abdominal pain 27 (44.3) 46 (59.7) 0.087
Gl bleeding 10 (16.4) 21 (27.3) 0.153
Mucus in the stool 13 (21.3) 17 (22.1) 1.000
Fever 4 (6.6) 4(5.2) 0.732
Nausea/vomiting 10 (16.4) 24 (31.2) 0.049
CTCAE V.5.0 grade of diarrhea, n (%) 0.216
1-2 19 (31.1) 32 (42.1)
3-4 42 (68.9) 44 (57.9)
CTCAE V.5.0 grade of colitis, n (%) 0.109
1-2 34 (55.7) 53 (69.7)
3-4 27 (44.3) 23 (30.3)
Hospitalization, n (%) Yes 40 (65.6) 47 (61.0) 0.600
Steroids, n (%) 0.003
None 0 (0.0) 3(3.9)
PO 22 (36.1) 45 (58.4)
PO+intravenous 39 (63.9) 29 (37.7)
Total time on steroids (days), median (IQR), n=135 35 (27-41) 32 (22-45) 0.536
Number of steroid tapering attempts prior to IFX/VDZ use, median (IQR), 2(1-2) 1(1-2) 0.203
n=132
SIT used before ICI resumption, n (%) 0.003
IFX 46 (75.4) 36 (46.8)
VDZ 11 (18.0) 30 (39.0)
Combination 4 (6.6) 11 (14.3)
Doses of SIT (IFX, VDZ, or combination) before ICI resumption, median (IQR), 1(1-2) 2 (1-3) 0.018
n=120
IrEC clinical remissiont before ICI resumption, n (%) Yes 60 (98.4) 70 (90.9) 0.077
Duration for which ICI was held due to irEC (days), median (IQR), n=135 159 (91-245) 123 (73-224) 0.132
Change to different ICI regimen, n (%)% Yes 40 (65.6) 24 (31.2) <0.001
ICI regimen resumed, n (%) 0.072
Anti-CTLA-4 3 (4.9) 5 (6.5)
Anti-PD-(L)1 48 (78.7) 47 (61.0)
Combination 10 (16.4) 25 (32.5)
Doses of SIT administered from ICI resumption, median (IQR), n=87 0 (0-0.5) 2 (2-4) <0.001
Time on concurrent ICI therapy (days), median (IQR), n=74§ NA 57 (21-150) NA
Number of additional ICI doses given, median (IQR), n=137 5(2-7) 4 (2-8) 0.658
Total ICI doses administered, median (IQR), n=138 9 (6-14) 12 (8-17) 0.082
Total SIT doses given during disease course, median (IQR), n=136 1(1-2) 4 (2-6) <0.001

*SIT was used either for induction or facilitation of steroid tapering. Combination refers to patients who received both IFX and VDZ in succession to induce remission at symptom

onset.

tDefined as symptom improvement to less than grade 1.

1See online supplemental table 5 for details on regimen change.
§Defined as time receiving both ICI and SIT.

CTCAE V.5.0, Common Terminology Criteria for Adverse Events (V.5.0) collected at peak disease severity; CTLA-4, cytotoxic T lymphocyte-associated protein; ICl, immune checkpoint
inhibitor; IFX, infliximab; irEC, immune related enterocolitis; PD-L1, programmed death ligand 1; PO, oral; SIT, selective immunosuppressive therapy; VDZ, vedolizumab.

preceding ICI treatment, and SIT doses administered
between the groups (online supplemental table 7,8).
Next, we evaluated the rate of recurrence of severe irEC
(CTCAE V.5.0 grade 3—4) as severe irEC is often the cause
of ICI discontinuation.

Concurrent SIT therapy was associated with a signifi-
cantly lower rate of grade 3-4 diarrhea recurrence

compared with controls (34.4% vs 16.9%, p=0.028).
The same trend was seen for grade 3—4 colitis (29.5% vs
18.2%, p=0.155). The composite outcome of severe colitis
or diarrhea recurrence, a better predictor of ICI discon-
tinuation than each component alone, was studied next.
On multivariate analysis of factors associated with severe
colitis and diarrhea recurrence, concurrent SIT use was
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https://dx.doi.org/10.1136/jitc-2023-007195
https://dx.doi.org/10.1136/jitc-2023-007195

Open access

I

Table 3 Outcomes of irEC

Control Concurrent SIT

Characteristic Subgroup (N=61) (N=77) P value
Symptom recurrence on concurrent therapy, n (%) Yes 23 (37.7) 23 (29.9) 0.367
Grade 3-4 diarrhea recurrence on concurrent Yes 21 (34.4) 13 (16.9) 0.028
therapy, n (%)
Grade 34 colitis recurrence on concurrent therapy, Yes 18 (29.5) 14 (18.2) 0.155
n (%)
Grade 3—4 diarrhea or colitis recurrence on Yes 21 (34.4) 16 (20.8) 0.084
concurrent therapy, n (%)
Time to recurrence after ICl resumption (days)*, 33 (7-75) 28 (8-63) 0.987
median (IQR), n=36
Peak CTCAE V.5.0 grade of diarrhea on recurrence,* 0.035
n (%) 1 0(0.0) 4 (21.5)

2 0 (0.0) 2 (10.5)

3 13 (61.9) 7 (36.8)

4 8 (38.1) 6 (31.6)
Peak CTCAE V.5.0 grade of colitis on recurrence, n 0.0516
(%) 1 2(9.5) 0 (0.0)

2 14.8) 5 (26.3)

3 15 (71.4) 8 (42.1)

4 3(14.3) 6 (31.6)
Endoscopic remission at last follow-up,T n (%) Yes 13 (39.4) 27 (562.9) 0.267
Histologic remission at last follow-up,T n (%) Yes 7(21.2) 17 (33.3) 0.323
Any SIT toxicity, n (%) Yes 3 (4.9 11 (14.3) 0.091
Reason for discontinuation of ICI therapy, n(%) Therapy 0 (0.0) 4 (6.2) 0.124

complete

IrEC recurrence 21 (38.2) 15 (23.1) 0.109

New irAE 4 (7.3) 9 (13.9) 0.378

Infection 0 (0.0 2 (3.1) 0.499

Progressive 31 (56.4) 35 (53.9) 0.855

disease

Othert 1(1.8) 4(6.2) 0.373

*For patients with symptom recurrence on concurrent therapy and non-excluded values.
TEndoscopic remission and histologic remission at last follow-up is calculated as the percentage of patients who had endoscopic/histologic
remission divided by the percentage of patients who underwent endoscopic evaluation.
FOther patients denote one patient who was lost to care (in the control group) and four patients who had complete irAE resolution prompting

therapy discontinuation (in the SIT groups).

CTCAE V.5.0, Common Terminology Criteria for Adverse Events (V.5.0); irAE, immune-related adverse event; irEC, immune-related

enterocolitis; SIT, selective immunosuppressive therapy.

associated with a lower risk of recurrence (table 4, OR
0.34; 95% CI 0.13 to 0.92; p=0.034). I'EC recurrence was
the reason for discontinuation of ICI therapy in 38.2%
of controls compared with 23.1% in the concurrent SIT
group (p=0.109).

Malignancy type, duration of steroid exposure for
index irEC, duration for which ICI regimen was held, or
ICI regimen changes were not associated with irEC recur-
rence (table 4 and online supplemental table 9). Patients
who received concurrent SIT had less severe endoscopic
findings on recurrence with a decrease in Mayo endo-
scopic score 2 and 3 findings from 72% to 35% in the

concurrent SIT group compared with a decrease of 67%
to 57% in the control group (p=0.093, online supple-
mental figure 1). At last follow-up, 53-57% of patients
had discontinued ICI therapy due to progressive cancer
across all three groups (table 3, p=0.855).

Overall survival and cancer outcome

The overall survival of patients with stage III and IV
melanoma who received concurrent SIT and ICI therapy
was similar to patients in the control group when calcu-
lated from ICI resumption or irEC symptom onset
(figure 2A,B). No difference in overall survival was seen
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Table 4 Multivariate logistic regression analysis of factors
associated with high grade irEC recurrence

High grade colitis and/or

diarrhea
Characteristic OR* (95% CI) P value
SIT
Concurrent 0.34 (0.13t0 0.92) 0.034
Control ref -
Total doses of SIT 1.12 (0.98 to 1.27)  0.091
ICI before irEC
Anti-CTLA-4 0.63 (0.16 to 2.50)  0.506
Anti-PD-(L)1 1.47 (0.50 to 4.29)  0.484
Combination ref -
Duration for which ICI was 1.00 (0.98 to 1.01)  0.439
held (weeks)
ICI regimen changed
Yes 1.31(0.46t0 3.75) 0.614
No ref -

ICl at resumption

Anti-CTLA-4 3.32 (0.47 t0 23.47) 0.229
Anti-PD-(L)1 0.99 (0.34t02.88) 0.978
Combination ref -

*OR is the odds of irEC recurrence in the specified subgroup
divided by odds of irEC recurrence in the reference (‘ref’)
subgroup. For duration variables, the OR is the relative change in
odds of irEC recurrence for each 1week increase in duration.
CTLA-4, cytotoxic T lymphocyte-4; ICI, immune checkpoint
inhibitor; irEC, immune-related enterocolitis; PD-(L)1, programmed
cell death or ligand 1; combination denotes therapy with

both anti CTLA-4 and anti PD-(L)1 therapy; SIT, selective
immunosuppressive therapy.

in the pooled analysis of all patients irrespective of malig-
nancy (figure 2C,D). Concurrent SIT use was not asso-
ciated with a change in overall survival in a multivariate
analysis of factors associated with overall survival from
ICI resumption (online supplemental table 10). There
was also no significant difference in cancer progression
between both groups (online supplemental table 11). No
differences in survival outcomes were seen when inflix-
imab and vedolizumab were compared against each other
and against the control group (data not shown).

DISCUSSION

The development of severe irAEs in the setting of ICI
therapy is often followed by complex decision-making
surrounding restarting ICI after symptom resolution.
Clinical trials usually do not allow patients to resume
ICI therapy if they have developed severe irAEs due to
the risk of symptom recurrence, leading to potential
morbidity and mortality. In real world practice, however,
ICIs are resumed under some circumstances to allow
patients to remain on antitumor therapy and potentially

improve long-term outcomes.”* However, this decision is
challenging due to the absence of prospective data that
demonstrate a survival benefit associated with restarting
therapy as well as the risk of serious toxicity.

We present the largest multicenter retrospective study
to date that examines rechallenging patients with ICI
and concurrent immunosuppression following an irAE.
Patients concurrently treated with ICI and SIT after reso-
lution of irEC tended to have less recurrence of severe
irEA (CTCAE graded diarrhea or colitis) compared with
control patients. We investigated multiple factors that
may be associated with the recurrence of severe irEC in
univariate and multivariate analyses; however, we identi-
fied concurrent treatment with SIT as the only factor asso-
ciated with a significantly lower risk of recurrence (OR
0.34;95% CI 0.13 to 0.92; p=0.034). In line with the reduc-
tion in severe symptoms, patients treated with concurrent
SIT had less severe endoscopic findings on recurrence
compared with control patients. The decreased risk
of irEC recurrence associated with SIT was notable as
control patients were more likely than SIT patients to
switch from an anti-CTLA-4 containing regimen to anti-
PD-(L)1 monotherapy, a transition previously associated
with a lower risk of irEC recurrence.”’

When we looked at the risk of overall irEC recurrence
treating vedolizumab and infliximab as separate treat-
ments, we saw that patients concurrently treated with ICI
and vedolizumab after resolution of irEC had a signifi-
cantly lower rate of irEC symptom recurrence (18.2%)
when compared with patients treated with infliximab
(45.5%) or controls (37.7%); however, the substantial
heterogeneity among these groups, including in cancer
type, ICI regimen, duration of ICI therapy, and number of
SIT doses administered, coupled with the relatively small
size of this study prevent definitive conclusions from this
analysis. Definitively addressing the effect of specific SIT
regimens on irEC recurrence will require prospective,
randomized studies.

The management strategy in the control group after
resolution of initial symptoms was either to rechallenge
with the same ICI regimen (34.4%) or switch to a new
ICI regimen (65.6%) with a cumulative irEC recurrence
rate of 37.7%. Many of the patients in the control group
switched from a CTLA-4 blocking regimen to a PD-(L)1
blocking regimen which may have contributed to a lower
risk of recurrence. In comparison, patients who were
concurrently treated with SIT had lower rates of ICI
regimen change (31.2%). In all groups, ICI was held for a
relatively similar amount of time.

The use of SIT in irEC was based on its success in patients
with IBD.*® Vedolizumab is a human monoclonal IgG1
antibody that targets 047, a homing molecule specifi-
cally involved in T cell trafficking to the GI tract. 0437
is not involved in T cell homing to other organs, which
limits the extraintestinal side effects of vedolizumab.* *
Recent analysis of the T cell infiltrate in irEC demon-
strated expression of ITGA4 and ITGB7 which encode
the subunits that form the 04f7 integrin supporting the
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Figure 2 Overall survival from ICI resumption. Overall survival for patients with stage Ill and stage IV melanoma (A and B) or
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irEC, immune-related enterocolitis.

use of vedolizumab in treating irEC.”" Cumulative safety
data in patients with IBD do not show an increased risk of
malignancy in patients treated with vedolizumab.* The
selective mechanism of action of vedolizumab reduces the
risk of it interfering with antitumor effects of ICI when
used for malignancies outside of the GI tract. This makes
vedolizumab a good candidate for long-term therapy after
ICI resumption, however prospective data are lacking.
The use of infliximab is similarly supported by its
established role in IBD and also by murine models

demonstrating that TNFo produced in the setting of
PD-1 blockade leads to impaired CD8+ tumor infiltrating
T lymphocyte responses and increased activation-induced
T cell death.**® Concurrent treatment of mice with
melanoma or colon cancer with ICI and ant-TNFao led
to improved antitumor responses and survival, which was
attributable to increased intratumor CD8+ T cell numbers
and viability.” **

We observed no differences in survival outcomes in
patients receiving concurrent ICI and control patients.
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Despite the heterogeneity of our patient population, this
demonstrates the safety of concurrent SIT as an approach
to restarting ICI after irEC resolution. While inconclu-
sive, some data do support an association between irAEs
and improved antitumor responses.”® 3758 Severe adverse
events often require treatment suspension or discontinu-
ation in addition to immunosuppression, both of which
may limit the magnitude of benefit in antitumor response
associated with developing an irAE. We have recently
reported a shorter time to resolution of irEC symptoms
in patients treated with infliximab compared with vedol-
izumab as firstline SIT.* Combined with the subgroup
analysis showing that vedolizumab is associated with a
lower risk of irEC recurrence, this could be a good justi-
fication to use infliximab as the initial SIT for symptom
control then transition to vedolizumab for concurrent
long-term management. We do not have complete data
on the outcomes of patients who developed irEC recur-
rence and how the second episode of irEC was managed;
however, stopping ICI therapy after recurrent irEC was
not associated with refractory colitis in our experience,
and recurrence could be managed with resumption of
systemic glucocorticoids and transition to an alternative
form of SIT. The decision to continue or stop ICI therapy
after recurrent irEC in our cohort was at the discretion of
the treating physician after considering multiple factors,
with the difficulty in managing recurrent irEC likely one
of those considerations. This is an important area of
future study to determine whether switching to an alter-
native SIT is sufficient to control the symptomatic recur-
rence in patients with recurrent irEC after treatment with
concurrent SIT.

The major limitations of this study are its retrospective
nature, the heterogeneity of the primary malignancies,
and the SIT protocol variations. The dose and timing of
glucocorticoid relative to SIT initiation were not available
in our cohort and may differ among treatment groups
which could have had an impact on the risk of irEC recur-
rence and overall survival. Additionally, we did not have
routine endoscopic confirmation of irEC resolution in the
entire cohort and endoscopic remission likely decreases
the risk of recurrence after ICI resumption. The changes
made to the ICI regimens in response to irEC and the
variations in those changes between groups could have a
significant impact on patient outcomes and risk of recur-
rence of irAEs as well.

CONCLUSION

This is the first and largest multicenter study of treat-
ment for irEC with concurrent SIT in combination with
ICI therapy to facilitate ongoing cancer treatment and
reduce irEC recurrence. We observed that concurrent
SIT with ICI is safe and is associated with lower rates of
severe irEC symptom recurrence and better endoscopic
outcomes. This work emphasizes the importance of
conducting prospective, placebo-controlled trials that

compare current regimens used for treatment of irAEs as
well as resumption of ICI after irAEs.
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