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Abbreviations
A, arthritis
AE, adverse events
C, colitis
CONSORT, Consolidated Standards of Reporting Trials
CRP, C-reactive protein
CTCAE, Common Terminology Criteria for Adverse Events
CTLA-4, cytotoxic T-lymphocyte–associated antigen 4
CVs, coefficients of variation
EDTA, Ethylenediaminetetraacetic Acid
ELISA, Enzyme-linked immunosorbent assay
ICI, immune checkpoint inhibitors
IL, interleukin
irAEs, immune-related adverse events
NSCLC, non-small cell lung cancer
PD-1, programmed death 1
PD-L1, programmed death ligand 1
RECIST, Response Evaluation Criteria in Solid Tumors

3

Holmstroem RB, et al. J Immunother Cancer 2022; 10:e005111. doi: 10.1136/jitc-2022-005111

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

J Immunother Cancer

Methods
Mayo scoring system for colitis
Mayo scoring system was used to assess the severity of colitis.
Available at http://www.globalrph.com/mayo_clinic_score.htm
Colon Pathology
(L.B.R) reviewed all histological slides and findings from all patients with colitis/diarrhea.
Histopathological features of colitis (i.e., surface epithelial injury, presence of neutrophilic
inflammation in the crypt epithelium, neutrophilic crypt abscesses, intraepithelial lymphocytes in
surface and crypt epithelium, cell apoptosis, features of chronicity, presence of crypt
atrophy/dropout, and expansion of the lamina propria) were investigated. Immunohistochemical
staining to rule out Cytomegalovirus infection was performed in patients with findings suspicious of
viral infection.
Survival data analysis
Survival data (progression-free survival and overall survival) were estimated using Kaplan–Meier
curves. Progression-free survival was calculated from ICI initiation and the first infusion with
tocilizumab until the date for disease progression according to Response Evaluation Criteria in
Solid Tumors (RECIST) v1.1 or investigator's clinical assessment or death. Patients who remained
alive without disease progression at the clinical cutoff were censored at the latest disease
assessment. Overall survival was calculated from ICI initiation and the first infusion with
tocilizumab to death of any course or last follow-up.
Biomarker analysis
Peripheral blood was collected in two Ethylenediaminetetraacetic Acid (EDTA) tubes (2 x 9 ml).
Within 2 hours, tubes were centrifuged at 2300xg at 4˚C for 10 min. After centrifugation, plasma
and buffy coat were aliquoted into 10 tubes with 1.5 ml plasma EDTA and x tubes with buffy coat.
Samples were then stored at -80˚C until analysis.
CRP was measured as high-sensitive CRP using a sensitive CRP ultra ready-to-use, liquid assay
reagent by an immunoturbidimetric method on a fully automated chemistry analyzer (Kit-test
SENTINEL CRP Ultra (UD), 11508 UD-2.0/02 2015/09/23). The measurement range was 0.3–640
mg/l. The intra- and inter-assay coefficients of variation (CVs) were 3% and <15%.
IL-6 was measured using a high-sensitive enzyme-linked immunosorbent assay (ELISA)
(Quantikine HS600B, R&D Systems, Abingdon, UK) in accordance with the manufacturer's
instructions. Lower limit of detection for IL-6 was 0.01 ng/l, and the intra- and inter-assay CVs were
≤8% and ≤11%.
IL-8 was measured using a high-sensitive ELISA (Quantikine S800C, R&D Systems, Abingdon,
UK) in accordance with the manufacturer's instructions. Lower limit of detection for IL-8 was 7.5
ng/l, and the intra- - and inter-assay CVs were ≤6% and ≤8%.
IL-17 was measured using a high-sensitive ELISA (Quantikine HS170, R&D Systems, Abingdon,
UK) in accordance with the manufacturer's instructions. Lower limit of detection for IL-17 was 0.051
ng/l, and the intra- and inter-assay CVs were ≤4% and ≤8%.
YKL-40 was measured using an ELISA (Quidel Corporation, San Diego, CA, USA) in accordance
with the manufacturer's instructions. Lower limit of detection for YKL-40 was 10 μg/l, and the intraand inter-assay CVs were <5% and <6%.
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Results
Cancer status
During the study period of 24 weeks, six of 20 (30%) patients experienced cancer progression:
NSCLC (n=2), cholangiocarcinoma (n=1), pancreatic cancer (n=1, excluded from the efficacy
analysis), ocular melanoma (n=1), and melanoma (n=1) who had new melanoma moles for
surgical removal (followed by a durable complete response). None of the patients died during the
study period.
Patients were followed for a median observation time of 93 weeks (28–141) following tocilizumab
initiation. Additional four patients had cancer progression: Two of the four patients were rechallenged with a PD-1 inhibitor, and three died due to cancer progression. Progression-free
survival and overall survival curves are shown in the Figures S9A-B and Figures S10A-B.
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Table S1. CONSORT checklist
Section/Topic
Title and abstract

Introduction
Background and
objectives
Methods
Trial design
Participants

Interventions
Outcomes

Sample size
Randomisation:
Sequence
generation
Allocation concealment
mechanism
Implementation
Blinding
Statistical methods
Results
Participant flow (a
diagram is strongly
recommended)
Recruitment
Baseline data
Numbers analysed
Outcomes and
estimation
Ancillary analyses
Harms
Discussion
Limitations

Item
No

Checklist item

Reported on page No

1a
1b

Identification as a pilot or feasibility randomised trial in the title
Structured summary of pilot trial design, methods, results, and conclusions (for specific guidance see CONSORT abstract extension for pilot trials)

1
3

2a
2b

Scientific background and explanation of rationale for future definitive trial, and reasons for randomised pilot trial
Specific objectives or research questions for pilot trial

5–6
6

3a
3b

Description of pilot trial design (such as parallel, factorial) including allocation ratio
Important changes to methods after pilot trial commencement (such as eligibility criteria), with reasons

6
6–7+eMethods

4a
4b
4c
5
6a

6 + trial protocol
6
7–8
6–8
6–9

6b
6c

Eligibility criteria for participants
Settings and locations where the data were collected
How participants were identified and consented
The interventions for each group with sufficient details to allow replication, including how and when they were actually administered
Completely defined prespecified assessments or measurements to address each pilot trial objective specified in 2b, including how and when they were
assessed
Any changes to pilot trial assessments or measurements after the pilot trial commenced, with reasons
If applicable, prespecified criteria used to judge whether, or how, to proceed with future definitive trial

7a
7b

Rationale for numbers in the pilot trial
When applicable, explanation of any interim analyses and stopping guidelines

8a
8b
9

Method used to generate the random allocation sequence
Type of randomisation(s); details of any restriction (such as blocking and block size)
Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the
sequence until interventions were assigned
Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions
If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how
If relevant, description of the similarity of interventions
Methods used to address each pilot trial objective whether qualitative or quantitative

%
%
%

For each group, the numbers of participants who were approached and/or assessed for eligibility, randomly assigned, received intended treatment, and
were assessed for each objective
For each group, losses and exclusions after randomisation, together with reasons

9 + Supplementary,
Figure S2
9 + Supplementary,
Figure S2
6–7
9–10
Table 1+2
%

10
11a
11b
12
13a
13b
14a
14b
15
16

18
19
19a

Dates defining the periods of recruitment and follow-up
Why the pilot trial ended or was stopped
A table showing baseline demographic and clinical characteristics for each group
For each objective, number of participants (denominator) included in each analysis. If relevant, these numbers
should be by randomised group
For each objective, results including expressions of uncertainty (such as 95% confidence interval) for any
estimates. If relevant, these results should be by randomized group
Results of any other analyses performed that could be used to inform the future definitive trial
All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)
If relevant, other important unintended consequences

20

Pilot trial limitations, addressing sources of potential bias and remaining uncertainty about feasibility

17

6
6+Supplementary,
Figure S1
8–9
6 + Trial protocol

%
%
%
8–9

9–12
%
11+Table 4
11–13
14–15
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Generalisability
Interpretation

Other information
Registration
Protocol
Funding

21
22
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14
12–14

22a

Generalisability (applicability) of pilot trial methods and findings to future definitive trial and other studies
Interpretation consistent with pilot trial objectives and findings, balancing potential benefits and harms, and
considering other relevant evidence
Implications for progression from pilot to future definitive trial, including any proposed amendments

23
24

Registration number for pilot trial and name of trial registry
Where the pilot trial protocol can be accessed, if available

25
26

Sources of funding and other support (such as supply of drugs), role of funders
Ethical approval or approval by research review committee, confirmed with reference number

6
Supplementary, Trial
protocol
19
6+19

15
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Figure S1. Study design

Abbreviations: CTLA-4, cytotoxic T lymphocyte antigen-4; PD-1, programmed death-1; PD-L1,
programmed death ligand-1.
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Figure S2. CONSORT diagram

Completed therapy was defined as tocilizumab administration for 24 weeks. Seven patients were
excluded: Four declined to participate; two did not meet the inclusion criteria due to non-ICI-related
arthralgia, and one patient failed corticosteroid tapering.
a
Patient C8 had pancreatic insufficiency-induced diarrhea without colitis and was excluded from
the efficacy analysis.
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C1: Control

C9: Baseline

C9: Control

Figure S3. Histology for patients C1 and C9 with colitis induced by ICIs before and during tocilizumab treatment.
Hematoxylin-eosin stained sections from patients C1 and C9 demonstrating colitis: C1 had severe intraepithelial lymphocytosis and apoptosis before treatment and mild
intraepithelial lymphocytosis and apoptosis one month after tocilizumab initiation. C9 had colitis characterized by abscesses and cryptitis before treatment and normalized
crypt architecture eight weeks after tocilizumab initiation.
Abbreviations: ICI, immune checkpoint inhibitor.
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AC20: Baseline
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C14: End of treatment

Figure S4. Histology for patients C14 and AC20 with colitis induced by ICIs
Hematoxylin-eosin stained sections from patient C14 and AC20 demonstrating colitis. Both patients have received prior treatment with glucocorticoids and infliximab for
biopsy-confirmed colitis. C14 had a limited and not durable response after adding infliximab (given two infusions). Before the shift to tocilizumab, we found erosions, cryptitis,
crypt abscesses, apoptosis, and moderate eosinophilia in lamina propria. Within eight weeks from initiation of tocilizumab, the patient had improvement of symptoms and
histology showed only mild inflammation followed by a complete remission of symptoms. Three months after the end of treatment, durable remission was observed in colon
biopsies. AC20 underwent sigmoid resection due to perforation that may result from long-term glucocorticoids, non-steroid anti-inflammation drugs, and ICIs. During
tocilizumab initiation, AC20 experienced cancer progression and was re-introduced with pembrolizumab. Tocilizumab was continued for decreasing flare in colitis and arthritis.
Abbreviations: ICI, immune checkpoint inhibitor.
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Figure S5. Plasma concentrations of IL-6 and IL-8 in evaluable patients

Abbreviations: A, arthritis; C, colitis; IL, interleukin.
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Figure S6. Plasma concentrations of IL-17 and YKL-40 in evaluable patients

Abbreviations: A, arthritis; C, colitis; IL, interleukin; YKL-40, chitinase-3-like-protein 1.
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Figure S7A. Progression-free survival from tocilizumab initiation

Figure S7B. Progression-free survival from ICI initiation
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Figure S8A. Overall survival from tocilizumab initiation

Figure S8B. Overall survival from ICI initiation

15

Holmstroem RB, et al. J Immunother Cancer 2022; 10:e005111. doi: 10.1136/jitc-2022-005111

