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Key What Is the Issue?

Messages ¢ Immune checkpoint inhibitors (ICls) are cancer therapies that boost the
immune system’s ability to fight cancer cells.

¢ |Cls differ in their dosing regimens (e.g., in terms of the use of fixed
versus weight-based dosing and the length of dosing intervals). The
dosing approach may influence patient outcomes.

o This report assessed clinical outcomes for the following ICls:
atezolizumab, avelumab, cemiplimab, dostarlimab, durvalumab,
ipilimumab, nivolumab, pembrolizumab, and tremelimumab.

What Did We Do?

¢ We reviewed and summarized the best available evidence comparing
different dosing regimens for eligible ICls.

o We summarized the clinical safety, efficacy, and effectiveness outcomes,
and the pharmacokinetic and pharmacodynamic outcomes.

o We employed a narrative (descriptive) approach, rather than a
quantitative synthesis (meta-analysis), because of the large variation in
design, populations, and outcomes across the studies.

What Did We Find?

o Most comparative evidence in our data relates to pembrolizumab
and nivolumab, with less evidence available for the other ICls and
comparators.

e Across studies evaluating fixed dosing versus weight-based dosing,
survival and progression outcomes were often similar, and toxicity rates
were usually comparable.

o Evidence for pharmacokinetic and pharmacodynamic outcomes
suggests that fixed-dose regimens may result in average drug exposure
similar to that achieved with weight-based dosing, whereas extended-
interval regimens may produce higher peak concentrations and lower
trough concentrations.

What Does It Mean?

e For several ICls, particularly pembrolizumab and nivolumab, different
dosing regimens (fixed versus weight-based) may result in similar overall
outcomes. However, our confidence in these findings is limited due to
the limited availability of evidence from large randomized controlled
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Key trials and the considerable amount of evidence from inconclusive

Messages

nonrandomized studies.

o Across multiple ICls (e.g., avelumab, cemiplimab, durvalumab,
pembrolizumab, nivolumab), the available evidence generally suggests
no consistent or clinically meaningful differences in safety or efficacy
between fixed and weight-based dosing, although this conclusion is
limited by risk of bias.

e Pharmacokinetic and pharmacodynamic evidence indicates that
differences in average drug exposure between fixed dosing and weight-
based dosing are mainly peak and trough concentration differences that
are unlikely to be clinically meaningful.

e For some ICls (e.g., atezolizumab, dostarlimab, tremelimumab),
evidence remains sparse or insufficient, and no firm conclusions can
be drawn regarding comparative efficacy or safety between dosing
strategies.
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Introduction and Rationale

Introduction and Rationale

Background
Main Take-Aways

Immune checkpoint inhibitors are cancer therapies that enhance the immune system’s ability to detect
and destroy tumour cells. They are used to effectively treat many cancers but may also cause immune-
related side effects. Immune checkpoint inhibitor dosing strategies are not limited to a single approach —
they may be administered in fixed doses or weight-based doses, and the amount of time between each
dose can vary. The dosing strategy used may impact clinical outcomes.

The burden of cancer in Canada remains considerable, with approximately 247,100 new cases and roughly
88,100 deaths estimated in 2024." Cancer care, in practice, often involves combinations of surgery, radiation,
systemic therapies (such as chemotherapy and targeted therapies), and immunotherapy, depending on the
cancer type, stage, and patient values and preferences.?

Immune checkpoint inhibitors (ICls), a subclass of immunotherapy or immuno-oncology (10) drugs, have
revolutionized the treatment strategies for various cancers. ICls restore the immune system’s ability to
recognize and subsequently destroy tumour cells.®* The mechanism of action of ICIs, which are typically a
type of monoclonal antibody, involves blocking the PD-1/PD-L1 and CTLA-4 immune checkpoint pathways —
mechanisms that tumours exploit to suppress immune responses. Key agents include anti—-PD-1 drugs (e.g.,
nivolumab, pembrolizumab, cemiplimab, dostarlimab), anti-PD-L1 drugs (e.g., atezolizumab, avelumab,
durvalumab), and anti-CTLA-4 drugs (e.g., ipilimumab, tremelimumab). These therapies are used across
various settings of cancer care (neoadjuvant, adjuvant, and metastatic) for malignancies such as melanoma,
non—small cell lung cancer (NSCLC), renal cell carcinoma (RCC), and Hodgkin lymphoma.*

There are, however, immune-related adverse events (irAEs) and autoimmune complications associated
with the use of ICls that could impact patients with pre-existing autoimmune conditions.® Dosing regimens
for ICls are diverse, with some drugs approved for fixed dosing, others for weight-based dosing, and some
offering both options. This variability, as shown by the evidence in the literature, has led to differences in
pharmacoeconomic implications, clinical effectiveness, and safety in different patient populations.

Policy Issue

Main Take-Aways

Policies on ICI dosing in Canada have evolved with the emergence of novel ICIs and combination
therapies. Jurisdictions have requested a review of the most recent evidence to inform ICI dosing
policies, specifically comparing fixed doses with weight-based doses (with or without a weight cap).

Before 2019, there was inconsistency in the dosing of ICls recommended by the pan-Canadian Oncology
Drug Review Expert Review Committee (pERC), which usually mirrored what the pivotal trials used.

Dosing of Immune Checkpoint Inhibitors 9/170



Purpose

Jurisdictions asked Canada’s Drug Agency (CDA-AMC) to review the evidence comparing weight-based and
fixed dosing for nivolumab and pembrolizumab, which resulted in the publication of a Technology Review on
the dosing and timing of IO drugs.® This led to broad policy changes implementing the use of weight-based
dosing up to a cap for nivolumab and pembrolizumab.

Since then, more ICls have been recommended for public reimbursement by pERC, and various
combinations have also become available. To further inform their policy, jurisdictions used a review prepared
by I'Institut national d’excellence en santé et en services sociaux (INESSS)’ that encompassed additional
ICIs and indications. The evidence reviewed in this report was dated up to June 2022. Jurisdictions are
requesting that CDA-AMC update this review to synthesize the latest evidence to inform the deliberations of
local expert committees regarding optimal dosing of ICls.

Policy Question
1. Should a weight-based dose (with or without a cap) or a fixed dose of ICls be used for some or all
oncology indications?

Purpose

Main Take-Aways

This report summarizes the best available evidence published since 2020 comparing weight-based

and fixed-dose ICI regimens in oncology. It evaluates both clinical and health system outcomes
(benefits, harms, and system impacts), in addition to pharmacokinetics and pharmacodynamics and
exposure-response evidence that helps compare dosing approaches, including studies of subcutaneous
formulations if available.

1. Through a review of the literature since 2020, assess the clinical evidence comparing weight-
based versus fixed-dose regimens of oncology ICls, including studies evaluating subcutaneous
formulations.

2. Through a review of the literature since 2020, assess the pharmacometric properties, including
pharmacokinetic parameters and exposure-response models, that allow comparison of weight-based
and fixed dosing for oncology ICls, including studies evaluating subcutaneous formulations.

Research Questions
The project addressed the following research questions:

1. What are the comparative clinical efficacy, effectiveness, and safety of dosage regimens (weight-
based with or without a cap versus fixed-dose, considering various dosing frequencies) for ICI drugs
across all funded indications?
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Protocol Development

2. What are the comparative pharmacokinetics and pharmacodynamics of dosage regimens (weight-
based with or without a cap versus fixed-dose, considering various dosing frequencies) for ICI drugs
across all funded indications?

Protocol Development

A review protocol was developed a priori and was followed throughout the review process. The protocol
and review followed the methods of the Cochrane Handbook for Systematic Reviews for Interventions, and
the reporting followed the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
checklist for systematic reviews.?

We registered the project in advance in PROSPERO (Centre for Reviews and Dissemination, University of
York) (PROSPERQO registration number: CRD1071290).°

Opportunities for Feedback

Interested parties were given the opportunity to comment on the proposed project scope that informed this
report. They were also given the opportunity to provide feedback on the draft included studies list and the
draft report. Unpublished data identified as part of the feedback process was only included if the source of
data was in the public domain.

Methods

Literature Search

We conducted a comprehensive literature search in July 2025 across MEDLINE, Embase, and the
Cochrane Library to identify relevant studies on weight-based versus fixed-dose 10 therapies. The search
was informed by a previous search as described in an INESSS report” and a CDA-AMC (formerly CADTH)
Optimal Use report.® The literature searches were comprised of concepts related to 10 therapies, dosage,
and pharmacokinetics (available in Appendix 1). While the INESSS report” was updated to June 2022, we
extended the searches to publications from January 2020, which was when the original INESSS search
was conducted, to the present. While the INESSS report” was updated to June 2022, it did not include 2
additional drugs of interest — ipilimumab and tremelimumab. Because these 2 drugs were not included in
the original search, a secondary search focusing on these drugs was conducted and limited to publication
dates from January 1, 2020, to the present. The searches were limited to English- and French-language
documents. Conference abstracts were excluded from the Embase search. The searches were executed
by an experienced information specialist and peer-reviewed by another using the PRESS (Peer Review of
Electronic Search Strategies) checklist, and refined accordingly.” Complete literature searches for each
database are available in Appendix 1.
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Methods

We identified grey literature using the CDA-AMC Grey Matters checklist," covering health technology
assessments, regulatory reports, and clinical trial registries. Additional sources were identified by
handsearching references and preprint repositories.

We searched MEDLINE, Embase, and the Retractions Watch Database in January 2026 to identify retracted
publications. None of the included studies were identified as retractions.

Selection Criteria
We included studies that met the population, intervention, comparator, and study design criteria. Studies
were not included or excluded only on the basis of reported outcomes.

Table 1: Selection Criteria

Criteria Description

Population Adult patients with cancer matching 1 of the approved indications for which ICls are recommended for
reimbursement.

Interventions Fixed dosing with:
® atezolizumab

® avelumab

e cemiplimab

® dostarlimab

® durvalumab

® jpilimumab

® nivolumab

® pembrolizumab
® tremelimumab
e any route of administration (including IV and subcutaneous) and any dosing schedule

Combinations of an ICI with 1 or more other anticancer drugs are in scope if they are recommended by
pERC."

Note: For ipilimumab, dosing is tumour-specific and based on findings from phase Il dose-finding trials. As
such, studies evaluating fixed vs. weight-based dosing may be limited or unavailable. Inclusion will depend on
whether eligible comparative data exist.

Comparators Weight-based dosing (with or without a cap) of the same drugs as listed previously.

Outcomes RQ1:
e Clinical efficacy and effectiveness (e.g., overall response rate, progression-free survival, overall survival)

e Safety (e.g., all-grade AEs, grade 3+ AEs, all-grade SAEs, grade 3+ SAEs, withdrawals due to AEs, or
deaths due to AEs)

® Exposure-response relationship
® Exposure-safety relationship

e System- and implementation-related outcomes (e.g., preparation time, risk of repetitive strain injuries for
staff, resource use, staff workflow or satisfaction)

RQ2:
e Drug exposure (e.g., AUC_, C_ )
e Pharmacodynamic parameters (e.g., receptor or target occupancy)
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Methods

Criteria Description

Study design RQ1:

® Phase | to IV randomized controlled trials

® Nonrandomized studies

® Dose- or exposure-response analyses

e Systematic reviews of these studies

RQ2:

® Phase | to Il studies with PK/PD analyses

® Population pharmacokinetic modelling or simulation studies

e Systematic reviews of these studies

e Non-English publications and conference abstracts are excluded

AE = adverse event; AUC__ = area under the concentration—time curve at steady state; C_,, = average concentration after first dose or first cycle (study-defined); ICI =
immune checkpoint inhibitor; pPERC = pan-Canadian Oncology Drug Review Expert Review Committee; PK/PD = pharmacokinetic and pharmacodynamic; RQ = research
question; SAE = serious adverse event; vs. = versus.

Population and Subgroups
We included studies that enrolled adult patients with cancer receiving an eligible ICI drug for an approved
indication for which the drug is recommended for reimbursement.

Intervention and Comparators

We compared fixed (“flat”) dosing versus weight-based dosing (with or without a cap) for eligible ICIs (any
route and schedule), including in-scope, pPERC-recommended combination regimens. We excluded studies
not directly comparing fixed versus weight-based dosing, non-English publications, and conference abstracts

Outcomes Definition

For research question 1, we assessed clinical efficacy, effectiveness and safety (e.g., overall survival
[OS], progression-free survival [PFS], objective response rate [ORR], and adverse events [AEs]), plus
exposure-response (ER) and/or safety and system outcomes when reported. For research question 2, we
assessed pharmacokinetics and pharmacodynamics (PK/PD) outcomes (drug exposure measures and
pharmacodynamic parameters) when reported.

Study Designs

For research question 1, we included randomized controlled trials (RCTs) and comparative nonrandomized
studies (and relevant systematic reviews), plus dose-response and ER analyses. For research question 2,
we included PK/PD studies and population pharmacokinetic (PopPK) modelling and/or simulation studies
(and relevant systematic reviews).

Exclusion Criteria
We excluded articles if they did not meet the selection criteria (Table 1), were duplicate records or
publications, were published before 2020, were non-English, or were conference abstracts.
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Methods

Study Selection Process

Search results were imported into DistillerSR, online software for systematic review management.'® The
research team pilot-tested the inclusion criteria (Table 1) on a random sample of 50 titles and abstracts
(or citations) for the first level of screening, and 25 full-text articles for the second level. Once a minimum
agreement of 75% was achieved, 2 reviewers independently screened titles and abstracts for relevance to
the clinical research questions. Full-texts of potentially relevant articles were retrieved and independently
assessed for possible inclusion based on the predetermined selection criteria. The 2 reviewers then
compared their chosen included and excluded studies and discussed their conflicts until consensus was
reached. If a consensus was not reachable, a third person (the principal investigator and a clinical expert)
helped with the judgment. The study selection process was presented in a PRISMA 2020 flow chart

(Figure 1).8

Quality Assessment

We applied the revised Cochrane risk of bias tool for randomized trials (ROB 2) to each of the included
RCTs that reported at least 1 outcome of interest.”* The ROB 2 tool contains 6 unique domains: sequence
generation, allocation concealment, blinding, incomplete outcome data, selective outcome reporting, and
other issues.

In a ROB table, each domain includes 1 or more signalling questions, and we created a form that was
consistent with the ROB 2 template. The first part of the form characterizes the study’s information; the
second part involves judgments related to methodological quality of the study by answering prespecified
questions about the adequacy of the study in relation to the item, including a judgment of low, high, or
unclear risk of bias.

For each unique RCT, we evaluated the quality of the original primary publication while consulting details
from supporting literature (e.g., published protocol, ClinicalTrials.gov records, and appendices), as
necessary.

We applied the Risk Of Bias In Nonrandomized Studies - of Interventions (ROBINS-I) tool for nonrandomized
intervention studies.' The tool assesses risk of bias across 7 domains: bias due to confounding, bias in
selection of participants into the study, bias in classification of interventions, bias due to deviations from
intended interventions, bias due to missing data, bias in measurement of outcomes, and bias in selection of
the reported result. Judgments were made for each domain and summarized as an overall ROBINS-I risk-of-
bias judgment for each study.

We employed the updated version of A MeaSurement Tool to Assess Systematic Reviews (AMSTAR 2) tool
for systematic reviews.'® This tool contains 16 items and allows a thorough methodological evaluation of
systematic reviews, from early stages (e.g., research question development and the defining of Population,
Intervention, Comparator, Outcome [PICQO] elements) through to the conduct of searching and screening, as
well as data analysis and interpretation.

Before full assessment, we pilot-tested each risk-of-bias tool on a sample of 1 or 2 included studies to
ensure consistent interpretation of criteria and clarify uncertainties. To promote agreement, we discussed the
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Methods

conflicts in detail. All quality assessments were conducted by 1 reviewer and verified by a second reviewer.
Conflicts were resolved by discussion or the involvement of a third reviewer.

Following the risk-of-bias assessments, we used ROBINS-I-style tables (Table 3, Table 4, and Figure 2) to
visualize the judgments using traffic-light displays.'”

Data Extraction

We extracted the information using a standardized data abstraction form. We pilot-tested the data extraction
form using a sample of 5 included studies to ensure consistency in data interpretation, refine the abstraction
items, and improve clarity. We used the feedback from the pilot test to revise the form before commencing
full data extraction.

For each included study, we primarily extracted data from the original publication, with supplementary
information obtained from companion reports and trial registry records, when needed. When multiple
publications for a single study were available (e.g., online appendices or companion publications reporting
different outcomes or follow-up), the most recently adjudicated results for each outcome were extracted, with
preference given to peer-reviewed sources.

The abstraction form captured data across 5 domains: study characteristics, participant characteristics,
dosing and intervention characteristics, clinical efficacy and safety outcomes, and PK/PD outcomes.
Extracted items encompassed information on study design, setting, cancer indication, and line of therapy;
eligibility criteria and baseline characteristics (e.g., age; sex; Eastern Cooperative Oncology Group
performance status; weight, body mass index, or body surface area; comorbidities; prior therapies);
intervention and comparator details (drug, dose, route, frequency, duration, cotreatments, and dosing
strategy); clinical outcomes (e.g., ORR, PFS, OS) and safety outcomes (e.g., AES/SAEs, grade = 3 events,
discontinuations, treatment-related deaths) with measurement time points, including arm-level results and
comparative effect estimates when reported; and PK/PD parameters (e.g., minimum (trough) concentration
[C,..] and maximum concentration [C__ ], area under the concentration—time curve [AUC] and area under
the concentration—time curve at steady state [AUC_], average [mean] concentration [Cavg], half-life, target
occupancy) and ER/exposure-safety findings, if available.

Data Analyses and Synthesis
We synthesized the studies descriptively by summarizing study characteristics, patient characteristics,
risk-of-bias assessments, and outcome results.
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Results

Results
Selection of Primary Studies

Main Take-Aways

We screened 5,423 records at the title and abstract level and reviewed 339 articles in full text. A total of
38 unique studies met the eligibility criteria and were included in this report.

Following deduplication, 5,423 records were screened based on title and abstract, and 339 records were
assessed in full text. Of the full-text records, 292 were excluded with reasons (irrelevant population;
irrelevant ICl; irrelevant comparator; irrelevant outcomes; irrelevant study design; published in a language
other than English or French; full publication not available), and 38 unique primary studies were included
in the final synthesis. We tabulated lists of included and excluded full-text records in Appendix 5 and 6,
respectively. The study selection process is summarized in the PRISMA flow chart (Figure 1).
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Figure 1: PRISMA Flow Chart of Selected Reports
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Results

Study and Patient Characteristics

Main Take-Aways

The evidence in the 38 included studies was dominated by real-world nonrandomized studies and PK/PD
modelling, with only 2 RCTs (Table 2). Most studies were conducted in high-income settings and largely
focused on nivolumab and pembrolizumab in advanced cancers (especially NSCLC and melanoma).

Of the 38 primary studies, there were 2 RCTs, 22 nonrandomized studies, and 14 modelling and/or
simulation studies. Most studies were conducted in high-income countries, with multicentre designs being
most common in RCTs and nonrandomized studies. Nivolumab was the most frequently evaluated IClI
across all study designs, followed by pembrolizumab. Hospital settings were most common in RCTs and
nonrandomized studies. Most studies predominantly included male participants. Eastern Cooperative
Oncology Group performance status and prior therapies were often reported, yet comorbidities were
frequently not reported, especially in nonrandomized studies. In addition, we found 9 review articles,
assessed their methodological quality, and compared their findings with our results in the Conclusions
and Implications for Decision- or Policy-Making section.'®2¢ Study characteristics are available in Table 8

Appendix 2.

Table 2: Summary of Intervention and Patient Characteristics From Primary Studies (n = 38)

Summary: n (%)

Modelling and/or simulation
Characteristics RCTs (n =2) Nonrandomized studies (n = 22) studies (n = 14)

Country income ® High-income: 1 (50%) ® High-income: 17 (77.3%) ® High-income: 1 (7.1%)
classification® e Mixed: 1 (50%) e Lower- to middle-income: 1 e Lower- to middle-income: 1
(4.5%) (7.1%)
® Mixed: 4 (18.2%) ® Mixed: 3 (21.4%)
e NA: 9 (64.3%)
Centre e Multicentre: 2 (100%) e Multicentre: 14 (63.6%) e Multicentre: 4 (28.6%)

e Single-centre: 8 (36.4%) Single-centre: 1 (7.1%)

NA: 9 (64.3%)
Nivolumab: 8 (57.1%)
Pembrolizumab: 3 (21.4%)
Cemiplimab: 2 (14.3%)
Avelumab: 2 (14.3%)
Durvalumab: 2 (14.3%)
Tremelimumab: 1 (7.1%)
Atezolizumab: 1 (7.1%)
Ipilimumab: 1 (7.1%)
Modelling: 11 (78.6%)
Hospital: 1 (7.1%)

NA: 2 (14.3%)

Reported ICI(s) e Nivolumab: 1 (50%) e Nivolumab: 10 (45.5%)

® Avelumab: 1 (50%) ® Pembrolizumab: 8 (36.4%)
e Durvalumab: 4 (18.2%)

e Cemiplimab: 3 (13.6%)

® Tremelimumab: 2 (9.1%)
e Atezolizumab: 1 (4.5%)

e Dostarlimab: 1 (4.5%)

Study setting e Hospital: 2 (100%) e Hospital: 18 (81.8%)
e Qutpatient: 2 (9.1%)
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Summary: n (%)

Results

Modelling and/or simulation

RCTs (n =2) Nonrandomized studies (n = 22)

® Registry: 2 (9.1%)
® Modelling: 0 (0%)

studies (n = 14)

Funding source
type

Industry: 2 (100%)

® Industry: 9 (40.9%)
e Public: 2 (9.1%)

® None: 8 (36.4%)

® NR: 3 (13.6%)

Industry: 12 (85.7%)
Public: 1 (7.1%)
None: 1 (7.1%)

NR: 1 (50%)

® 60 to 64.9 years: 5 (22.7%)
® 65 to 69.9 years: 8 (36.4%)
e >70 years: 4 (18.2%)

® NR: 4 (18.2%)

Sex" Female > 50%: 0 (0%) ® Female > 50%: 4 (18.2%) ® Female > 50%: 0 (0%)
Male > 50%: 2 (100%) ® Male > 50%: 17 (77.3%) e Male > 50%: 6 (42.9%)

e NR: 1 (4.5%) o NA: 8 (57.1%)
Age <60 years: 1 (50%) e <60 years: 1 (4.5%) ® <60 years: 3 (21.43%)

65 t0 69.9 years: 3 (21.43%)
NA: 8 (57.14%)

ECOG performance
status reported

Reported: 2 (100%)

® Reported: 19 (86.4%)
® NR: 3 (13.6%)

Reported: 9 (64.3%)
NR: 2 (14.3%)
NA: 3 (21.4%)

Weight, BSA, or BMI
range

Reported: 1 (50%)
NR: 1 (50%)

® Reported: 13 (59.1%)
® NR: 9 (40.9%)

Reported: 11 (78.6%)
NR: 1 (7.1%)
NA: 2 (14.3%)

Comorbidities

NR: 2 (100%)

® Reported: 8 (36.4%)
® NR: 14 (63.6%)

NR: 12 (85.7%)
NA: 2 (14.3%)

Prior therapies

Reported: 2 (100%)

® Reported: 18 (81.8%)
® NR: 4 (18.2%)

Reported: 6 (42.86%)
NR: 6 (42.86%)
NA 2 (14.28%)

BMI = body mass index; BSA = body surface area; ECOG = Eastern Cooperative Oncology Group; GNI = gross national income;

ICI = immune checkpoint inhibitor; NA =

not applicable; NR = not reported; RCT = randomized controlled trial.
aHigh-income = GNI per capita = US$13,935 USD; middle-income = GNI per capita between US$1,136 and US$13,935.%"
®Values represent the number (%) of studies in which more than 50% of participants were female or male.

Critical Appraisal
Main Take-Aways

Most of the included studies had important limitations (missing data, confounding, and incomplete

reporting), which means their results may not be fully reliable.

Overall, methodological quality for the included studies was generally at serious risk of bias. The included
reviews commonly had weaknesses in prespecification of their methodology and in the search, selection,
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and extraction processes, and there was a limited assessment of heterogeneity and publication bias —
factors that can deviate the effect estimates from the true effects.

For the RCTs, both included studies were judged to have some concerns, particularly due to the absence of
prespecified analysis plans in their protocols, the open-label design that may have introduced assessment
bias, and nonrigorous statistical approaches (e.g., analyzing treated rather than randomized patients).

Similarly, the included nonrandomized studies were characterized by serious risk of bias, largely due to
confounding.

Regarding relevance to Canada, populations, interventions, comparators, and outcomes were generally
clinically applicable, but generalizability is constrained by several factors. For example, some evidence
came from settings outside of Canada where treatment access, monitoring practices, and supportive care
may differ from oncology practice in Canada. Furthermore, factors such as tumour type, baseline prognosis,
patient characteristics, and variation in care delivery and monitoring may impact clinical outcome results.

Table 3: Risk-of-Bias Assessment Using RoB 2 for the Included RCTs

Risk of bias domain

First author Results Overall risk-of-
(VEED) Randomization? Deviation® Missing data°® Measurement® selection® bias

Albiges
(2025)2¢

Herrera
(2021)*

Some

RCT = randomized controlled trial.

aIndicates bias arising from the randomization process.
®Indicates bias due to deviations from the intended intervention.
°Indicates bias due to missing outcome data.

dIndicates bias in the measurement of the outcome.

¢Indicates bias in the selection of the reported results.

Table 4: Risk-of-Bias Assessment Using ROBINS-I for the Included Nonrandomized Studies

Risk-of-bias domain

First author Confound- | Participant | Classifica- Missing Measure- Results | Overall risk
(year) ing? selection® tion° Deviation® data® ment’ selection? of bias
Campo Le Brun Moderate Moderate Moderate | Moderate
(2025)%

Horisaki (2025)%
Hughes (2025)3?
Smeenk (2025)%

Staender
(2025)3

Moderate Moderate Moderate | Moderate

Moderate Moderate Moderate | Moderate

Moderate Moderate Moderate | Moderate

Moderate Moderate Moderate | Moderate
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First author
(VEED)

Chaitesipaseut
(2024)%

Grit (2024)%*
Leroy (2024)*
Patel (2024)%®
Rischin (2024)*
Berard (2023)%

Samlowski
(2023)+

Fujiwara
(2022)*

Hijmering-
Kappelle
(2022)*

likura (2022)*
Okada (2022)*
Patnaik (2022)%
To (2022)*

Juergens
(2020)*

Kato (2020)*
Rischin (2020)%

2lndicates bias due to confounding.

°Indicates bias in the selection of the participants.

°Indicates bias in the classification of the interventions.
dIndicates bias due to deviations from the intended interventions.
¢Indicates bias due to missing data.

findicates bias in the measurement of the outcomes.

9Indicates bias in the selection of the reported results.
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Risk-of-bias domain

Moderate

Moderate

Moderate

Moderate

Moderate

Confound- | Participant | Classifica- Missing Measure- Results
ing? selection® tion°® Deviation® data® mentf selection®

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Results

Overall risk
of bias
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Figure 2: Risk-of-Bias Assessment Using AMSTAR 2 for the Included Reviews

Results

D1: 1 Did the research questions and inclusion criteria for the review include the components of PICO?

D2: 2 Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protox
D3: 3 Did the review authors explain their selection of the study designs for inclusion in the review?

D4: 4 Did the review authors use a comprehensive literature search strategy?
D5: 5 Did the review authors perform study selection in duplicate?
D6: 6 Did the review authors perform data extraction in duplicate?

D7: 7 Did the review authors provide a list of excluded studies and justify the exclusions?

D8: 8 Did the review authors describe the included studies in adequate detail?
D9: 9a Did the review authors use a satisfactory technique for assessing the RoB in individual studies that were included in the review? For included RCTs
D10: 9b Did the review authors use a satisfactory technique for assessing the RoB in individual studies that were included in the review? For included NRSIs

D11: 10 Did the review authors report on the sources of funding for the studies included in the review?

D12: 11 If meta-analysis was performed, did the review authors use appropriate methods for statistical combination of results?

D13: 12 If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis?
D14: 13 Did the review authors account for RoB in individual studies when interpreting and discussing the results of the review?

D15: 14 Did the review authors provide a sati ory ion for, and discussion of, any heterogeneity observed in the results of the review?

Risk of bias

D1 | b2 | b8 | b4 | b5 | pbe | b7 | b8 | b9 | pto | it | pi2 | D13 | D14 | D15 | D16 | Di7 |Ogﬂ|
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Judgement

w High

= Unclear

. Low

D16: 15 If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review?

D17: 16 Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?

NRSI = nonrandomized study of interventions; PICO = population, intervention, comparator, and outcomes; RCT = randomized controlled trial; RoB = risk of bias.

Findings
Main Take-Aways

Not applicable

e Limited direct “head-to-head” clinical evidence comparing fixed versus weight-based (or alternative)

dosing makes the interpretation and clinical decisions more challenging; therefore, definitive
conclusions cannot be made.

¢ Studies on nivolumab and pembrolizumab generally suggest that fixed dosing results are similar to

those of weight-based dosing for survival and cancer control, and serious immune-related side effects

are usually similar across dosing regimens.

e Evidence for PK/PD outcomes suggests that fixed-dose regimens may result in average drug exposure
similar to that achieved with weight-based dosing, whereas extended-interval regimens may produce

higher peak concentrations and lower trough concentrations.

Efficacy, Effectiveness, and Safety Outcomes

Safety, efficacy, and effectiveness outcomes are summarized by publication in Table 13 Appendix 3.

Atezolizumab
Only 1 study reported on this ICI.

Patel®® was a retrospective cohort study including 100 patients treated with nivolumab (n = 47),

pembrolizumab (n = 36), durvalumab (n = 9), or atezolizumab (n = 8). The study included 3 dosing groups
— arm 1 (conventional dose; fixed approved dosing), arm 2 (per-body-weight dose), and arm 3 (low dose)
— with low-dose atezolizumab defined as 1 mg/kg every 3 weeks. The study is at serious risk of bias, mainly

Dosing of Immune Checkpoint Inhibitors
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because of serious confounding, given that the nonrandomized dosing groups differed in ICI type, tumour
type, clinical setting, and concomitant treatments, and no adjusted analysis was reported. Clinical outcomes
were presented only at the overall dosing-group level, not separately by drug. In the palliative setting, arm 1
had complete response (CR) in 2 of 18 patients (11.1%), partial response (PR) in 11 of 18 patients (61.1%),
and progressive disease in 5 of 18 patients (27.8%), corresponding to an ORR of 72.2%. Arm 2 had CR in 2
of 23 patients (8.7%), PR in 12 of 23 patients (52.2%), and progressive disease in 9 of 23 patients (39.1%),
corresponding to an ORR of 60.9%. Arm 3 had CR in 0 of 37 patients (0%), PR in 28 of 37 patients (75.7%),
and progressive disease in 9 of 37 patients (24.3%), corresponding to an ORR of 75.7%. Median follow-up
was 10.2 months for conventional, fixed dosing, 9.8 months for per-weight dosing, and 3.9 months for low-
dose treatment. Median OS was reported only for the overall cohort (6.8 months, range 4.6 to 9.0), with no
arm-specific OS estimates provided. Safety outcomes, including AEs and irAEs, were not reported.

Overall, the study suggests that weight-based and lower-dose ICI regimens may provide similar safety and
efficacy outcomes to fixed-dose regimens.

Avelumab
A total of 3 studies (Herrera, Masters, and Novakovic)?*®'52 reported on this ICI.

Herrera®® was a phase Ib randomized, open-label, parallel-arm PK/PD clinical trial including 31 patients. It
evaluated IV avelumab (1-hour infusion) across 4 fixed-dose regimens (70 mg every 2 weeks, 350 mg every
2 weeks, 500 mg every 2 weeks, and 500 mg every 3 weeks) and 1 weight-based dosing regimen (10 mg/
kg every 2 weeks). The overall methodological quality of the trial was judged to have some concerns due to
deviations from intended interventions (i.e., inclusion of dosing schedules that are lower intensity than those
used in clinical practice), including inconsistent appropriate analyses across outcomes, and potential bias in
outcome measurement arising from the unblinded open-label design.

Overall, the ORR across all randomized patients was 41.9%, with a median PFS of 5.7 months and a 1-year
PFS rate of 18.2%. Among treated patients, any-grade treatment-related AEs (TRAEs) occurred in 86.7%,
grade 3 or higher TRAEs in 43.3%, grade 3 or higher irAEs in 16.7%, and treatment discontinuation due to
AEs in 19.4%; 1 treatment-related death due to pneumonitis was reported. Because each treatment arm
was very small, arm-level efficacy comparisons should be interpreted cautiously; numerically, the 10 mg/kg
every-2-weeks arm had a higher ORR than the 70 mg every-2-weeks, 350 mg every-2-weeks, and 500 mg
every-2-weeks arms, but had a lower ORR than the 500 mg every-3-weeks arm.

Masters®' was a model-informed drug development study using PopPK modelling, simulation, and ER
logistic regression analyses based on trial datasets, including 2,315 patients in the pooled PopPK dataset.
The study compared weight-based avelumab 10 mg/kg IV every 2 weeks with flat-dose avelumab 800 mg IV
every 2 weeks using simulated or reference flat-dose exposures. Safety outcomes were modelled for grade
3 and higher TRAES, any-grade irAEs, and any-grade infusion-related reactions (IRRs). Overall, the ER
analyses suggested a relatively flat relationship between avelumab exposure and these safety outcomes.
For example, for any-grade irAEs, no exposure metric was statistically significantly associated with risk; the
strongest, though still nonstatistically significant, association was for C__ after a single dose, with an odds
ratio of 1.000 (95% confidence interval [CI], 0.999 to 1.010) per mcg/mL increase.
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Novakovic et al.>? was a pharmacometric study using PopPK modelling and simulation based on data from
3 clinical trials (1,827 patients enrolled). The study compared avelumab 10 mg/kg IV every 2 weeks (weight-
based dosing) with avelumab 800 mg IV every 2 weeks (fixed dose). Model-based analyses suggested
similar ER relationships between dosing strategies. The predicted probability of any-grade irAEs was slightly
higher with fixed dosing compared with weight-based dosing (12.6% versus 11.4%). IRR probability was
similar between regimens (approximately 24.7% with weight-based dosing, with comparable estimates

for fixed dosing). Predicted objective response probabilities based on exposure metrics were 31.8% in
metastatic Merkel cell carcinoma and 17.3% in urothelial carcinoma (UC) for the weight-based regimen, with
no meaningful differences reported between dosing strategies.

Cemiplimab

Three studies reported on this ICl. Hughes et al.*? was a phase Il, open-label, multicohort study evaluating
cemiplimab in patients with metastatic cutaneous squamous cell cancer. The study included a weight-based
regimen (3 mg/kg IV every 2 weeks; n = 59) and a fixed-dose regimen (350 mg IV every 3 weeks; n = 56).
This study has a serious risk of bias mostly due to confounding and lack of adjusted analyses to control

for baseline prognostic differences between groups. ORRs were similar between the weight-based and
fixed-dose groups (50.8% versus 46.4%), with comparable CR rates (20.3% versus 19.6%) and PR rates
(30.5% versus 26.8%). Median PFS was 18.4 months for the weight-based regimen and 21.7 months for the
fixed-dose regimen, while median OS was 57.7 months and 48.4 months, respectively. Durability of response
was also similar, with 12-month duration-of-response estimates of 89.5% and 88.5%. Safety outcomes were
broadly comparable across dosing strategies, with grade = 3 TRAESs reported in 50.8% of patients receiving
weight-based dosing and 42.9% receiving fixed dosing.

Overall, these findings suggest similar efficacy and safety profiles between fixed-dose and weight-based
cemiplimab in metastatic cutaneous squamous cell carcinoma.

Rischin et al. (2024)*° was an open-label, nonrandomized phase Il sequential cohort study that compared
pooled earlier cohorts (groups 1 to 3, including weight-based cemiplimab 3 mg/kg every 2 weeks and fixed
350 mg every 3 weeks; n = 193) with fixed-dose cemiplimab 600 mg every 4 weeks (group 4; n = 63) in
advanced cutaneous squamous cell carcinoma. Methodological quality was at serious risk of bias for fixed-
versus-weight-based inference because the comparison involved nonrandomized sequential cohorts and

a mixed pooled comparator rather than a pure weight-based arm, and acknowledged baseline imbalances
without adjusted head-to-head analyses. Safety outcomes were similar overall: any treatment-emergent
adverse event occurred in 100% of both groups, grade 3 or higher treatment-emergent adverse events in
49% versus 54%, any TRAEs in 77% versus 83%, and grade 3 or higher TRAEs in 17% versus 16% for
groups 1 to 3 versus group 4, respectively. Discontinuations and deaths due to AEs were somewhat more
frequent in the fixed 600 mg every 4 weeks group. Efficacy for earlier groups was only reported contextually,
with an integrated ORR of 46.1% (95% ClI, 38.9 to 53.4), whereas the fixed 600 mg every 4 weeks group had
an ORR of 61.9% (95% ClI, 48.8 to 73.9), disease control of 77.8% (95% CI, 65.5 to 87.3), durable disease
control of 76.2% (95% CI, 63.8 to 86.0), 12-month PFS of 65% (95% ClI, 51 to 76), and 12-month OS of 73%
(95% CI, 60 to 83).
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Overall, the study concluded that cemiplimab 600 mg IV every 4 weeks showed strong and durable
antitumour activity with acceptable safety in advanced cutaneous squamous cell carcinoma.

Rischin et al. (2020)>° was a phase Il, open-label, nonrandomized, multicentre international study including
115 patients. It reported outcomes for fixed-dose cemiplimab 350 mg IV every 3 weeks (group 3, n = 56)
and weight-based cemiplimab 3 mg/kg IV every 2 weeks (group 1, n = 59). The study was at serious risk

of bias for fixed-versus-weight-based inference because it compared sequential, nonrandomized cohorts:
group 3 opened only after group 1 had fully enrolled, the primary analyses for the 2 groups were statistically
independent, and no adjusted direct head-to-head comparison was performed. In the fixed-dose group, ORR
per independent central review was 41.1% (95% CI, 28.1 to 55.0), disease control rate was 64.3% (95%

Cl, 50.4 to 76.6), durable disease control rate was 57.1% (95% Cl, 43.2 to 70.3), the 8-month Kaplan-Meier
estimate for duration of response was 95.0% (95% ClI, 69.5 to 99.3), and median time to response was 2.1
months (range 2.0 to 8.3). In the weight-based group, the corresponding values were ORR 49.2% (95% Cl,
35.9 to 62.5), disease control rate 71.2% (95% CI, 57.9 to 82.2), durable disease control rate 61.0% (95%
Cl, 47.4 to 73.5), 12-month Kaplan-Meier duration-of-response estimate 88.9% (95% ClI, 69.3 to 96.3), and
median time to response 1.9 months (range 1.7 to 9.1). Safety outcomes showed that TRAEs occurred

in 36 of 56 (64.3%) patients in the fixed-dose group and 46 of 59 (78.0%) patients in the weight-based
group; grade 3 or higher TRAEs occurred in 7 of 56 (12.5%) and 9 of 59 (15.3%) patients, respectively.
irAEs occurred in 32 of 56 (57.1%) versus 40 of 59 (67.8%) patients, with grade 3 or higher irAEs in 7 of 56
(12.5%) versus 8 of 59 (13.6%) patients. Overall, the study concluded that cemiplimab 350 mg IV every 3
weeks showed strong antitumour activity, with durable responses seen in both the fixed-dose and weight-
based cohorts and a broadly similar safety profile across groups.

Dostarlimab
Only 1 study reported on this ICI.

Patnaik et al.*® was an open-label, first-in-human phase | cohort study evaluating weight-based and fixed
dosing of dostarlimab. Part 1 assessed weight-based dose escalation using a 3 + 3 design (1, 3, and

10 mg/kg every 2 weeks), while part 2A evaluated fixed dosing using a modified 6 + 6 design (500 mg
every 3 weeks and 1,000 mg every 6 weeks). The overall methodological quality is at serious risk of bias
mainly due to lack of adjustment for important prognostic differences across groups, introducing potential
confounding across the weight-based cohorts. PRs were observed in the 3 mg/kg (1 of 3, 33.3%) and 10
mg/kg (1 of 12, 8.3%) groups, whereas the 1 mg/kg cohort demonstrated stable disease in 2 of 6 patients
(33.3%). In the fixed-dose cohorts, no PRs were reported; stable disease occurred only in the 1,000 mg
every 6 weeks group (2/7, 28.6%). Safety outcomes were generally comparable across dosing strategies,
with TRAESs reported in all participants and events of grade 3 or higher occurring in 14% to 50% of patients
across cohorts.

Overall, the early-phase findings did not demonstrate a clear dose-response relationship in efficacy or major
differences in safety between weight-based and fixed-dosing regimens.
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Durvalumab
Four studies reported on this ICI.

Patel*® was a retrospective cohort study including 100 patients treated with nivolumab (n = 47),
pembrolizumab (n = 36), durvalumab (n = 9), or atezolizumab (n = 8). The study included 3 dosing groups:
arm 1 (conventional dose; fixed approved dosing), arm 2 (per-body-weight dose), and arm 3 (low dose),
with low-dose atezolizumab defined as 1 mg/kg every 3 weeks. The study is at serious risk of bias, mainly
because of serious confounding, given that the nonrandomized dosing groups differed in ICI type, tumour
type, clinical setting, and concomitant treatments, and no adjusted analysis was reported. Clinical outcomes
were pooled across ICl agents, tumour types, dosing regimens, and concomitant therapies and were
presented only at the overall dosing-group level, not separately by drug. In the palliative setting, arm 1

had CR in 2 of 18 (11.1%) patients, PR in 11 of 18 (61.1%) patients, and PD in 5 of 18 (27.8%) patients,
corresponding to an ORR of 72.2%. Arm 2 had CR in 2 of 23 (8.7%) patients, PR in 12 of 23 (52.2%)
patients, and PD in 9 of 23 (39.1%) patients, corresponding to an ORR of 60.9%. Arm 3 had CR in 0 of 37
(0%), PR in 28 of 37 (75.7%) patients, and PD in 9 of 37 (24.3%) patients, corresponding to an ORR of
75.7%. Median follow-up was 10.2 months for conventional, fixed dosing, 9.8 months for per-weight dosing,
and 3.9 months for low-dose treatment. Median OS was reported only for the overall cohort (6.8 months,
range 4.6 to 9.0), with no arm-specific OS estimates provided. Safety outcomes, including AEs and irAEs,
were not reported.

Overall, the study suggests that weight-based and lower-dose ICI regimens may provide comparable
outcomes to fixed-dose regimens.

Fujiwara*? was a phase |, open-label trial with 65 participants. For the relevant part 2 cohorts, the study
included 2 weight-based combination regimens — cohort 1: tremelimumab administered in 6 doses of 10
mg/kg every 4 weeks then 3 doses every 12 weeks plus 13 doses of durvalumab 15 mg/kg every 4 weeks,
and cohort 2: 4 doses of tremelimumab 1 mg/kg every 4 weeks plus 4 doses of durvalumab 20 mg/kg every
4 weeks then 10 mg/kg every 2 weeks — compared with 1 fixed-dose combination regimen, cohort 3: 4
doses of tremelimumab 75 mg every 4 weeks plus 13 doses of durvalumab 1,500 mg every 4 weeks. The
study is at serious risk of bias, mainly due to confounding, because the cohorts were small, nonrandomized,
sequential, and unadjusted for baseline prognostic differences. This should also not be interpreted as a clean
fixed- versus weight-based durvalumab comparison, given that the accompanying tremelimumab regimens
also differed across cohorts. Using a crude pooled comparison of the 2 weight-based cohorts versus the
fixed-dose cohort, objective response was lower in the fixed-dose arm (0 of 6 patients, 0%) than in the
pooled weight-based arms (2 of 10 patients, 20.0%). Disease control was 33.3% (2 of 6 patients) in the fixed-
dose arm versus 20.0% (2 of 10 patients) in the pooled weight-based arms. Incidence of AEs was similar
with either dosing option: any AE occurred in 100% versus 90.0%, grade 3 or higher AEs in 50.0% versus
50.0% of patients, and serious AEs in 50.0% versus 50.0% of patients, respectively. Adverse events leading
to discontinuation occurred in 16.7% of fixed-dose patients versus 40.0% of pooled weight-based patients.
The available data suggest that both weight-based and fixed-dose tremelimumab plus durvalumab regimens
were safe and tolerable.
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Juergens et al.*® was a phase Ib, multicentre, multicohort dose-escalation trial (Rolling Six design) with

136 participants. The study evaluated both weight-based and fixed-dose durvalumab regimens across
sequential dose-escalation cohorts, including 15 mg/kg every 3 weeks and fixed doses of 1,125 mg every 3
weeks and 1,500 mg every 3 weeks. The study is at serious risk of bias overall, largely due to confounding,
because dosing strategies were implemented in nonrandomized, sequential cohorts and were combined with
varying tremelimumab regimens, without adjustment for baseline or clinical differences. Clinical outcomes
were reported according to treatment regimen rather than dosing strategy. Durvalumab monotherapy (N =
24) achieved an ORR of 29% (CR 4%; PR 25%), while combination therapy with tremelimumab (N = 112)
showed a higher ORR of 42% (CR 2%; PR 40%). Safety outcomes also differed by regimen, with irAEs
occurring in 46% (grade = 3: 4%) of monotherapy patients and 77% (grade = 3: 24%) of combination therapy
patients. However, outcomes were not stratified by dosing strategy (fixed versus weight-based), and the
presence of cointerventions and sequential cohort design precludes a valid comparison between dosing
approaches.

Hijmering-Kappelle et al.** was a retrospective single-centre cohort study of 66 patients comparing weight-
based durvalumab (10 mg/kg every 2 weeks) with fixed extended-interval durvalumab (1,500 mg every 4
weeks) in stage Il NSCLC. The study is at serious risk of bias due to nonrandomized escalation to fixed
dosing after patients remained free of early toxicity, causing confounding and selection bias without adjusted
analyses. Fixed and weight-based durvalumab showed broadly similar safety and efficacy: grade 3 or higher
AEs were similar overall (11.5% versus 7.6%) and in the escalation window (10.5% versus 10.9%), treatment
discontinuation was somewhat lower with fixed dosing (3 versus 5 patients), and median PFS and OS were
not reached in either group.

Ipilimumab
None of the included studies reported on this ICI.

Nivolumab
Fifteen studies provided data on this ICI.

Albiges et al.,?® the largest trial in our included studies for this ICI, was a phase lll, open-label, randomized,
noninferiority trial (CheckMate 67T, NCT04810078) with 495 patients. The study is at some risk of bias,
mostly due to a lack of analysis plans in the protocol. It evaluated subcutaneous (SC) nivolumab 1,200 mg
plus 20,000 units of recombinant human hyaluronidase PH20 (rHUPH20) every 4 weeks versus IV nivolumab
3 mg/kg every 2 weeks. SC nivolumab plus rHuPH20 (1,200 mg every 4 weeks) and IV nivolumab (3 mg/

kg every 2 weeks) had similar efficacy. ORR was higher with SC (24.2% versus 18.2% at 8 months or more;
26.6% versus 20.6% at 15 months or more), while disease control rate (DCR) (approximately 63%), time

to response (approximately 3.7 months), PFS (hazard ratio [HR] = 1.06), and 6- and 12-month OS rates
were broadly similar. AEs, on the other hand, were common in both arms, but grade 3 or 4 TRAEs and
discontinuations were slightly lower with SC (grade 3 or 4 TRAE 11.7% versus 17.1% IV). Inmune-mediated
AEs were generally similar with no new safety signals, and treatment-related deaths were rare (< 1.2%).

SC nivolumab demonstrated comparable pharmacokinetic profiles and ORRs to IV administration, meeting
noninferiority criteria.
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Campo le Brun® was a prospective cohort study with 348 patients. The study is at serious risk of bias
mostly due to residual confounding and selection bias. Dosing strategy was closely linked to calendar time
(weight-adjusted nivolumab was used before 2018, whereas flat-dose nivolumab was used after the dosing
regimen changed in 2018), baseline imbalances existed before weighting, BRAF status differed between
groups, and the authors explicitly acknowledge temporal bias and exclusion bias from removing patients
who changed dosing regimen. Grade 3 or 4 irAEs occurred in 13.1% (21 of 160) of patients receiving
weight-adjusted dosing and 11.7% (22 of 188) receiving fixed dosing (P = 0.8). Any-grade irAEs occurred

in 63.1% of the weight-adjusted group and 67.0% of the fixed-dose group (P = 0.5). No grade 5 toxicities
were reported. Efficacy outcomes numerically favoured the fixed-dose strategy. ORR was 48.4% with fixed
dosing versus 40.0% with weight-adjusted dosing (P = 0.14), and DCR was 66.0% versus 61.2% (P = 0.42).
After inverse probability of treatment weighting, median OS was 37.0 months with fixed dosing compared
with 24.8 months with weight-adjusted dosing. Median PFS was 3.7 months versus 3.1 months, respectively.
The HR for OS comparing fixed versus weight-adjusted dosing was 0.74 (95% CI, 0.54 to 1.01), and for
PFS, it was 0.84 (95% CI, 0.65 to 1.07). Landmark survival estimates at 6, 12, 18, and 24 months were also
consistently higher in the fixed-dose group. Safety outcomes were similar between dosing strategies.

Overall, there were no differences in the rates of severe irAEs or median PFS between patients receiving
weight-based versus fixed-dose nivolumab. Similarly, median OS was not statistically significantly different
between the groups.

Horisaki®*' was a retrospective cohort study of 153 patients with advanced melanoma and is best judged

to be at a serious overall risk of bias, primarily due to confounding. Although the authors measured several
baseline characteristics and performed multivariable analyses, important residual confounding remains likely,
especially from treatment line, prior therapies, melanoma subtype or severity, body weight, and possible
calendar-time effects related to evolving uptake of fixed-dose regimens. The study included both fixed-dose
nivolumab (240 mg every 2 weeks; 480 mg every 4 weeks) and weight-based nivolumab (2 mg/kg every

3 weeks; 3 mg/kg every 2 weeks). However, the reported direct outcome comparisons were limited. The
study reported a fixed-dose versus fixed-dose comparison for 480 mg every 4 weeks versus 240 mg every

2 weeks, and a weight-based versus weight-based comparison for 3 mg/kg every 2 weeks versus 2 mg/kg
every 3 weeks. For the latter, outcomes were broadly similar: ORR was 24.3% versus 14.6% (P = 0.278),
DCR was 40.5% versus 46.3% (P = 0.606), median PFS was 2.6 versus 3.1 months (P = 0.753), and median
OS was 18.9 versus 11.8 months (P = 0.892). Any-grade irAEs occurred in 48.6% versus 46.3%, and grade
3 or higher irAEs occurred in 10.8% versus 19.5%, respectively.

The study concluded that more frequent nivolumab dosing may provide short-term benefits in patients living
in Japan with advanced melanoma, but long-term efficacy and safety outcomes were comparable across the
different dosing regimens.

Staender?* was a retrospective cohort study with 47 patients. The study has an overall serious risk of
bias, primarily due to confounding, because treatment allocation was related to changes in dosing practice
over time (weight-adapted dosing used earlier and fixed dosing introduced later), and the analysis did

not adequately adjust for baseline differences between groups. Weight-adapted therapy (study-defined)
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(WAT) was compared with fixed-dose therapy (FDT) for anti-PD-1 monotherapy using nivolumab or
pembrolizumab. WAT used nivolumab 3 mg/kg every 2 weeks or pembrolizumab 2 mg/kg every 3 weeks,
while FDT used nivolumab 240 mg every 2 weeks or 480 mg monthly and pembrolizumab 200 mg every

3 weeks or 400 mg every 6 weeks. Median PFS was 174 days in the WAT group and 208 days in the FDT
group; median OS was 980 days in the WAT group and not reached in the FDT group. However, there were
no statistically significant differences between groups for either PFS (log-rank P = 0.595) or OS (log-rank

P = 0.502), and HRs with confidence intervals were not reported. The authors reported no difference in irAEs
between WAT and FDT.

Leroy®*” was a retrospective cohort study including 337 patients. The study is at serious risk of bias, primarily
due to potential confounding from differences in calendar period, given that the cohorts were treated during
different, partly overlapping time periods, and baseline patient characteristics were not fully adjusted in the
analysis. The study compared weight-based nivolumab (3 mg/kg every 2 weeks) with fixed dosing (480

mg every 4 weeks). The cumulative incidence of grade 3 or higher irAEs at 12 months was 6.1% in both
groups, with no statistically significant difference (HR = 0.54; 95% ClI, 0.21 to 1.36; P = 0.19). Discontinuation
due to irAEs occurred in 14.3% (10 of 70) of patients receiving weight-based dosing and 21.3% (57 of

267) receiving fixed dosing. In terms of efficacy, 12-month OS was higher in the fixed-dose group (88.0%)
compared with the weight-based group (52.6%), with a statistically significant difference (log-rank P < 0.001;
HR not reported). The findings showed no meaningful difference between the weight-based and fixed-dose
groups in the rate of severe irAEs. However, OS appeared to be higher in the fixed-dose group.

Patel® was a retrospective cohort study including 100 patients treated with nivolumab (n = 47),
pembrolizumab (n = 36), durvalumab (n = 9), or atezolizumab (n = 8). The study included 3 dosing groups:
arm 1 (conventional dose; fixed approved dosing), arm 2 (per-body-weight dose), and arm 3 (low dose),
with low-dose atezolizumab defined as 1 mg/kg every 3 weeks. The study is at serious risk of bias, mainly
because of serious confounding, given that the nonrandomized dosing groups differed in ICI type, tumour
type, clinical setting, and concomitant treatments, and no adjusted analysis was reported. Clinical outcomes
were presented only at the overall dosing-group level, not separately by drug. In the palliative setting, arm

1 had CRin 2 of 18 (11.1%) patients, PR in 11 of 18 (61.1%) patients, and PD in 5 of 18 (27.8%) patients,
corresponding to an ORR of 72.2%. Arm 2 had CR in 2 of 23 (8.7%) patients, PR in 12 of 23 (52.2%)
patients, and PD in 9 of 23 (39.1%) patients, corresponding to an ORR of 60.9%. Arm 3 had CR in 0 of 37
(0%) patients, PR in 28 of 37 (75.7%) patients, and PD in 9 of 37 (24.3%) patients, corresponding to an
ORR of 75.7%. Median follow-up was 10.2 months for conventional, fixed dosing, 9.8 months for per-weight
dosing, and 3.9 months for low-dose treatment. Median OS was reported only for the overall cohort (6.8
months, range 4.6 to 9.0), with no arm-specific OS estimates provided. Safety outcomes, including AEs and
irAEs, were not reported.

Overall, the study suggests that weight-based and lower-dose ICI regimens may provide similar safety and
efficacy outcomes to fixed-dose regimens.

Samlowski*' was a retrospective cohort study with 191 patients. This study is at serious risk of bias, mainly
because treatment allocation was not randomized and important residual confounding likely remains despite
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propensity score matching. This study evaluated 4 real-world adjuvant nivolumab dosing arms in melanoma:
de novo fixed-dose 480 mg every 4 weeks (C1), switch to 480 mg every 4 weeks after prior 240 mg or 3 mg/
kg every 2 weeks (C2), de novo weight-based 3 mg/kg every 2 weeks (C3), and de novo fixed-dose 240

mg every 2 weeks (C4). Compared with the weight-based 3 mg/kg every 2 weeks arm, the fixed-dose arms
showed broadly similar treatment duration and safety. Median treatment duration was 10.2 months with fixed
480 mg every 4 weeks, 10.7 months with fixed 240 mg every 2 weeks, and 8.3 months with weight-based 3
mg/kg every 2 weeks. The proportion with at least 1 TRAE was also similar across groups (60.0%, 58.2%,
and 54.5%, respectively), as were premature discontinuation rates (32.5%, 41.8%, and 40.9%). Although
significant TRAEs appeared somewhat lower with fixed 480 mg every 4 weeks (17.5%) and fixed 240 mg
every 2 weeks (20.0%) than with weight-based dosing (27.3%), the small size of the weight-based cohort
limits strong conclusions.

Overall, the study suggests that fixed-dose nivolumab was generally comparable to weight-based dosing in
this adjuvant melanoma setting.

likura** was a retrospective cohort study with 113 patients. This study is at serious overall risk of bias,
driven mainly by confounding, because treatment allocation was nonrandomized and the groups differed

in baseline characteristics, particularly prior treatment burden, without multivariable adjustment. The study
compared weight-based nivolumab 3 mg/kg every 2 weeks with fixed-dose nivolumab 240 mg every 2
weeks. Overall, fixed dosing showed safety outcomes that were broadly similar to weight-based dosing, with
no statistically significant differences in overall immune-related toxicity or treatment discontinuation due to
irAEs. Any-grade irAEs occurred in 19.4% of patients receiving fixed dosing versus 29.9% with weight-based
dosing (P = 0.264), while grade 2 or higher irAEs occurred in 19.4% versus 23.3% of patients, respectively
(P = 0.808). Discontinuation due to irAEs was also less frequent with fixed dosing (2.8% versus 9.1%),
although this difference was not statistically significant. At the category level, most grade 2 or higher irAE
types were infrequent and generally comparable across groups, except for rash, which was significantly
more common in the 240 mg fixed-dose group (P = 0.028).

Overall, these findings suggest that fixed-dose nivolumab had a broadly similar safety profile to weight-based
dosing, with the main notable difference being a higher rate of grade or higher rash in the fixed-dose arm.

Okada* was a retrospective cohort study with 199 patients. The study is at serious risk of bias, primarily due
to confounding, given that patients received nivolumab 3 mg/kg or 240 mg fixed dosing according to different
calendar periods rather than random allocation, and the analysis did not adequately adjust for important
prognostic factors or secular trends. The study compared weight-based nivolumab 3 mg/kg every 2 weeks
with fixed-dose nivolumab 240 mg every 2 weeks. Overall, fixed dosing showed similar efficacy and safety
to weight-based dosing, with no statistically significant differences between groups. The fixed-dose group
had a numerically higher ORR (25% versus 15%) and DCR (57% versus 46%), but these differences were
not statistically significant (P = 0.15 for both). Survival outcomes were also comparable: median OS was
10.9 months with fixed dosing versus 9.5 months with weight-based dosing (HR = 0.89; 95% ClI, 0.57 to
1.37; P = 0.59), and median PFS was 3.8 versus 3.7 months (HR = 1.01; 95% CI, 0.71 to 1.44; P = 0.95). In
terms of safety, any-grade irAEs occurred in 21% of patients receiving fixed dosing compared with 28% in
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the weight-based group, with no statistically significant difference (P = 0.24). Grade 3 or higher irAEs were
not reported by arm. There were no treatment-related deaths in the weight-based group, whereas 1 grade 5
event (0.9%) due to interstitial lung disease occurred in the fixed-dose group. Overall, these findings suggest
that fixed-dose nivolumab 240 mg every 2 weeks provides comparable efficacy and broadly similar safety to
weight-based dosing at 3 mg/kg every 2 weeks.

Kato*® was a retrospective cohort study with 19 patients. This study is at serious risk of bias, driven primarily
by confounding. Notably, serum albumin was significantly greater in the fixed-dose group compared to

the weight-based group. Serum albumin is an indicator of the level of cachexia, with low serum albumin
suggesting a worsened disease severity. Thus, the difference in serum albumin observed in this study
suggests a source of residual confounding associated with prognosis and clinical status. The study
compared 3 mg/kg every 2 weeks with 240 mg every 2 weeks. In this small study, the flat-dose group
appeared to have numerically better survival and lower toxicity, whereas the weight-based group showed

a numerically higher response rate, but none of the reported between-group differences were statistically
significant. Specifically, ORR was 45.5% (5 of 11) with weight-based dosing versus 25.0% (2 of 8) with

flat dosing (P = 0.63). Any-grade irAEs occurred in 72.7% (8 of 11) of the weight-based group and 50.0%

(4 of 8) of the flat-dose group (P = 0.38), whereas grade 3 to 4 irAEs were reported in 54.6% (6 of 11)
versus 12.5% (1 of 8), respectively (P = 0.15). For efficacy, the 12-month PFS rate was 53.0% with weight-
based dosing compared with 87.5% with flat dosing, and the 12-month OS rate was 80.8% versus 100%,
respectively. Median PFS and OS were not reached, and HRs were not reported, so the survival comparison
is descriptive only.

Overall, this study suggests no clear statistically significant difference between fixed and weight-based
nivolumab dosing for survival and toxicity, although the flat-dose regimen showed numerically lower toxicity
and higher 12-month survival rates in this very small sample.

Gandhi®® was a prospective comparative study including 25 patients. The study compared conventional
weight-based nivolumab dosing (3 mg/kg IV every 2 or 3 weeks) with a low fixed dose of 40 mg IV every 2
or 3 weeks. Clinical outcomes appeared broadly similar between the 2 dosing strategies. At 3 months, the
ORR was 18.2% (2 of 11) in the weight-based group and 11.1% (1 of 9) in the low fixed-dose group. Median
PFS was 4.3 months (95% ClI, 1.46 to 7.07) with weight-based dosing and 5.8 months (95% ClI, 3.39 to 8.26)
with low fixed dosing, with no statistically significant difference between groups (P = 0.31). Safety outcomes
differed by end point. Any AEs occurred in 100% (14 of 14) of patients receiving weight-based dosing
compared with 63.6% (7 of 11) in the low fixed-dose group. However, irAEs of any grade were more frequent
in the low fixed-dose group (85.7% [6 of 11]) than in the weight-based group (64.3% [9 of 14]). Grade 3 or
higher irAEs were reported only in the weight-based group (28.6% [4 of 14]) and not in the low fixed-dose
group (0 of 11). No patients discontinued treatment because of AEs, and no treatment-related deaths were
reported in either group.

Overall, this small study suggests broadly similar efficacy between weight-based and low fixed-dose
nivolumab, with no statistically significant difference in PFS.
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Sheng® was a model-informed benefit-risk assessment that incorporated PopPK modelling together with
descriptive safety data from clinical trial datasets. The study evaluated nivolumab 3 mg/kg IV every 2 weeks,
240 mg IV every 2 weeks, and 10 mg/kg IV every 2 weeks. For this paper, the relevant comparison is fixed
dosing at 240 mg every 2 weeks versus weight-based dosing at 3 mg/kg every 2 weeks. Chinese exposure
simulations included patients receiving 240 mg every 2 weeks (n = 314) and 3 mg/kg every 2 weeks (n =
294). Chinese safety data came from the CheckMate 077 trial (240 mg, n = 20; 3 mg/kg, n = 15) and the
CheckMate 078 trial (3 mg/kg, safety n = 241), whereas global pooled safety data included 3 mg/kg (n =
1,375) and 10 mg/kg (n = 131). In the Chinese CheckMate 077 cohort, any-grade AEs occurred in 90.0% of
patients receiving 240 mg every 2 weeks and 100.0% receiving 3 mg/kg every 2 weeks; grade 3 or 4 AEs
occurred in 10.0% and 6.7%, respectively. In the CheckMate 078 trial, 97.9% of patients who were living in
China and receiving 3 mg/kg every 2 weeks had any-grade AEs, and grade 3 or 4 AEs occurred in 43.2%,
grade 5 AEs in 4.1%, SAEs in 36.5%, and AEs leading to discontinuation in 16.6%. The study also reported
model-predicted PK exposure metrics (C_, C__,and C__ at first dose and steady state), which supported
similar exposure between the 240 mg fixed-dose and 3 mg/kg weight-based regimens. The higher-dose 10
mg/kg every 2 weeks group showed greater toxicity, with grade 3 or 4 AEs in 50.4% of patients and grade 5
AEs in 13.7%.

Overall, the study suggests that nivolumab 240 mg every 2 weeks yields comparable predicted PK exposure
to 3 mg/kg every 2 weeks, whereas descriptive safety findings do not suggest a major difference, although
direct comparison is limited by small and unequal safety datasets.

Zhao®® was a model-informed drug development study that used PopPK simulations, ER analyses for
safety and efficacy, and intratumoral receptor occupancy modelling. The study included a PK simulation
dataset of 3,203 patients, a safety ER dataset of 2,560 patients, and efficacy ER datasets of 1,615 patients
for OS and 1,579 patients for ORR. The study evaluated nivolumab weight-based dosing (3 mg/kg every

2 weeks) alongside fixed dosing regimens of 240 mg every 2 weeks and 480 mg every 4 weeks across
multiple tumour types. Model-based predictions suggested similar efficacy across regimens. Predicted ORR
differed by no more than approximately 2 percentage points between dosing strategies, and predicted OS
values were likewise very similar across melanoma, RCC, squamous NSCLC, and nonsquamous NSCLC.
Predicted safety outcomes were also comparable. Time-to-event modelling showed similar cumulative
probabilities of grade 2 or higher immune-mediated AEs (IMAEs), grade 2 or higher TRAEs, and TRAEs
leading to discontinuation or death across regimens. Logistic ER models also predicted similar probabilities
of grade 2 or higher IMAESs, grade 3 or higher AEs, and AEs leading to discontinuation or death.

Overall, the study found negligible differences between fixed-dose and weight-based nivolumab regimens in
modelled safety and efficacy outcomes.

Sanghavi et al.®® was a model-based ER and benefit-risk analysis with 448 patients in the adjuvant
melanoma efficacy dataset from the CheckMate 238 trial and 3,008 patients in the pooled safety dataset
across 14 studies. It compared weight-based nivolumab 3 mg/kg every 2 weeks with fixed dosing of 240
mg every 2 weeks and 480 mg every 4 weeks. Predicted efficacy was essentially identical across regimens:
1- and 2-year recurrence-free survival and distant metastasis-free survival were nearly the same for fixed

Dosing of Immune Checkpoint Inhibitors 32/170



Results

and weight-based dosing. Predicted safety was also very similar. For grade 3 and higher AEs, the 6-month
probability was 0.206 with 3 mg/kg, 0.2056 with 240 mg, and 0.1967 with 480 mg; at 12 months, it was
0.2892, 0.2887, and 0.2769, respectively. For grade 2 and higher IMAEs, the 6-month probability was 0.2275
with 3 mg/kg, 0.2280 with 240 mg, and 0.2516 with 480 mg; at 12 months, it was 0.3135, 0.3142, and
0.3445, respectively.

Overall, fixed-dose nivolumab showed comparable predicted efficacy and broadly similar predicted safety
to weight-based dosing, with only a small increase in predicted grade 2 and higher IMAEs for 480 mg
every 4 weeks.

Bei et al.°” conducted a model-based quantitative clinical pharmacology study incorporating PopPK
modelling, ER analyses for safety and efficacy, and an overall benefit-risk assessment. The safety ER
dataset included 273 patients living in Japan, the efficacy ER dataset included 134 patients living in Japan,
and the PopPK modelling and simulation dataset included 3,939 patients in total, of whom 420 were living
in Japan. The study compared nivolumab weight-based dosing (3 mg/kg every 2 weeks) with fixed dosing
(240 mg every 2 weeks) using model-based predictions of efficacy and safety across multiple tumour types.
Overall, the findings suggested that the fixed-dose and weight-based regimens produced similar outcomes,
with no clinically meaningful differences. For efficacy, the predicted 1-year and 2-year OS probabilities

were nearly identical between regimens across squamous NSCLC, nonsquamous NSCLC, and RCC; in
melanoma, predicted survival was numerically slightly higher with 3 mg/kg, but the confidence intervals
overlapped. Predicted ORR was also similar between dosing strategies, with no meaningful differences
within tumour type. For safety, the study evaluated AEs leading to discontinuation or death, grade 3 or higher
AEs, and grade 2 or higher IMAEs. Predicted safety event proportions were very similar between regimens
across tumour types, and the authors concluded that 240 mg was associated with either no change or only
negligible increases of up to 2%, which were not statistically significant. In summary, Bei et al. suggests that
nivolumab 240 mg every 2 weeks provides similar predicted survival, response, and safety outcomes to 3
mg/kg every 2 weeks, supporting fixed dosing as an alternative to weight-based dosing.

Pembrolizumab
Eight studies reported on this ICI.

Smeenk?3® was a real-world, retrospective bicentre cohort study including 766 patients and is judged to have
a serious overall risk of bias, primarily due to confounding. Treatment allocation was strongly associated
with institution and calendar period, leaving substantial potential for residual confounding despite an inverse
probability of treatment weighting adjustment. The study compared 2 pembrolizumab dosing strategies: a
hybrid weight-banded fixed dosing approach (100, 150, or 200 mg every 3 weeks based on body weight, or
doubled every 6 weeks) and standard flat dosing (200 mg every 3 weeks or 400 mg every 6 weeks). The
hybrid dosing arm showed numerically improved outcomes compared with flat dosing, with longer median
OS (17.7 versus 11.8 months), higher 1-year OS (61% versus 50%), and longer median PFS (6.4 versus 4.6
months). HRs also favoured hybrid dosing for both OS (HR = 0.76; 95% ClI, 0.65 to 0.90) and PFS (HR =
0.82; 95% Cl, 0.70 to 0.96).
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Safety and treatment-course measures were broadly similar between groups. The study concluded that OS
in the hybrid dosing group was comparable to that observed with flat dosing, demonstrating noninferiority.

Staender?* was a retrospective cohort study with 47 patients. The study has an overall serious risk of

bias, primarily due to confounding, because treatment allocation was related to changes in dosing practice
over time (weight-adapted dosing used earlier and fixed dosing introduced later), and the analysis did not
adequately adjust for baseline differences between groups. Weight-adapted dosing (WAT) was compared
with FDT for anti—-PD-1 monotherapy using nivolumab or pembrolizumab. WAT used nivolumab 3 mg/kg
every 2 weeks or pembrolizumab 2 mg/kg every 3 weeks, whereas FDT used nivolumab 240 mg every 2
weeks or 480 mg monthly and pembrolizumab 200 mg every 3 weeks or 400 mg every 6 weeks. Median
PFS was 174 days in the WAT group and 208 days in the FDT group; median OS was 980 days in the WAT
group and not reached in the FDT group. However, there were no statistically significant differences between
groups for either PFS (log-rank P = 0.595) or OS (log-rank P = 0.502), and HRs with confidence intervals
were not reported. The authors reported no difference in irAEs between WAT and FDT.

Chaitesipaseut et al.*> was a retrospective cohort study including 1,413 patients and was determined to
have a serious overall risk of bias, primarily due to residual confounding. The analysis adjusted for a limited
set of covariates, while important clinical confounders were likely unmeasured, and treatment selection
may have been influenced by prognostic factors. The study compared fixed-dose and weight-based
pembrolizumab. The fixed-dose group received 200 mg every 3 weeks or 400 mg every 6 weeks, whereas
the weight-based group received 2 mg/kg every 3 weeks or 4 mg/kg every 6 weeks. The OS rate at the end
of follow-up was similar between groups (36.6% versus 37.7%), with an adjusted HR for mortality of 1.06
(95% CI, 0.84 to 1.32). All-cause emergency department visits (15.6% versus 14.5%) and hospitalizations
(19.7% versus 17.4%) were also comparable. Composite irAEs were reported in 21.0% of the fixed-dose
group and 23.2% of the weight-based group.

Results were consistent with noninferiority and suggested similar efficacy and safety between fixed-dose and
weight-based pembrolizumab.

Grit et al.*® was a retrospective cohort study with 1,966 participants. The study is at serious risk of bias,
primarily due to residual confounding, given that several important prognostic variables (e.g., performance
status, brain metastases, and body weight) were not fully accounted for. The study compared standard fixed
dosing of pembrolizumab (200 mg every 3 weeks or 400 mg every 6 weeks) with a weight-banded fixed
dosing strategy (< 65 kg: 100 mg every 3 weeks or 200 mg every 6 weeks; 65 kg to 90 kg: 150 mg every

3 weeks or 300 mg every 6 weeks; = 90 kg: standard dosing). Median OS was 15.2 months (95% ClI, 14.2
to 17.2) with standard dosing and 18.1 months (95% CI, 15.4 to 23.0) with weight-banded fixed dosing.
The adjusted HR for OS was 0.83 (95% ClI, 0.69 to 1.003; P = 0.053), consistent with noninferiority. Time
to next treatment or death was also similar between groups (adjusted HR = 0.87; 95% CI, 0.74 to 1.03). No
comparative safety outcomes were reported. The study concluded that a modified pembrolizumab dosing
strategy using partially lower doses appears to preserve clinical effectiveness in NSCLC.

Patel*® was a retrospective cohort study including 100 patients treated with nivolumab (n = 47),
pembrolizumab (n = 36), durvalumab (n = 9), or atezolizumab (n = 8). The study included 3 dosing groups:
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arm 1 (conventional dose; fixed approved dosing), arm 2 (per-body-weight dose), and arm 3 (low dose),
with low-dose atezolizumab defined as 1 mg/kg every 3 weeks. The study is at serious risk of bias, mainly
because of serious confounding, given that the nonrandomized dosing groups differed in ICI type, tumour
type, clinical setting, and concomitant treatments, and no adjusted analysis was reported. Clinical outcomes
were presented only at the overall dosing-group level, not separately by drug. In the palliative setting, arm

1 had CRin 2 of 18 (11.1%) patients, PR in 11 of 18 (61.1%) patients, and PD in 5 of 18 (27.8%) patients,
corresponding to an ORR of 72.2%. Arm 2 had CR in 2 of 23 (8.7%) patients, PR in 12 t of 23 (52.2%)
patients, and PD in 9 of 23 (39.1%) patients, corresponding to an ORR of 60.9%. Arm 3 had CR in 0 of 37
(0%) patients, PR in 28 of 37 (75.7%) patients, and PD in 9 of 37 (24.3%) patients, corresponding to an
ORR of 75.7%. Median follow-up was 10.2 months for conventional, fixed dosing, 9.8 months for per-weight
dosing, and 3.9 months for low-dose treatment. Median OS was reported only for the overall cohort (6.8
months, range 4.6 to 9.0), with no arm-specific OS estimates provided. Safety outcomes, including AEs and
irAEs, were not reported.

Overall, the study suggests that weight-based and lower-dose ICI regimens may provide similar efficacy and
safety outcomes to fixed-dose regimens.

Berard*° was a retrospective cohort study including 279 patients. The study is at serious risk of bias, mainly
due to residual confounding, because the dosing strategy appears to have been influenced by evolving
provincial guidance, likely calendar-time and centre effects, limited covariate adjustment, and treatment
switching from fixed dosing to weight-based capped dosing. The study compared pembrolizumab fixed
dosing (200 mg) with weight-based capped dosing (2 mg/kg up to a maximum of 200 mg). OS did not differ
between strategies, with an adjusted HR for fixed-dose versus weight-based capped dose of 0.97 (95% ClI,
0.61 to 1.53; P = 0.88). Across the overall cohort, median PFS was 9.4 months (95% ClI, 6.6 to 11.2) and
median OS was 17.3 months (95% CI, 12.9 to Not Reached). Landmark outcomes for the overall cohort
were also reported at 6, 12, and 24 months. For toxicity, irAEs causing treatment delay or interruption
occurred in 28.6% (14 of 49) of patients in the fixed-dose group and 27.4% (63 of 230) in the weight-based
capped-dose group. The median number of cycles before an irAE—related delay or interruption was 5 (range
1 to 36) in the fixed-dose group and 6 (range 1 to 34) in the weight-based capped-dose group.

The study concluded that use of weight-based dosing does not appear to have a negative impact on
patient outcomes.

To*” was a retrospective chart review cohort study including 64 patients. The study is at serious risk of bias,
primarily due to confounding, given that dose allocation was nonrandom and likely influenced by financial
and clinical factors. Important baseline and treatment differences existed between groups, including body
weight, line of therapy, and cointerventions, and not all key confounders appear to have been adequately
controlled. The study compared a lower-dose, weight-based pembrolizumab strategy (2 mg/kg or 100 mg
fixed every 3 weeks) with standard fixed-dose pembrolizumab 200 mg every 3 weeks. Median OS was 22.7
months in the lower-dose, weight-based group and not reached in the fixed-dose group, with no statistically
significant difference between groups. The fixed-dose group showed higher PFS (6.1 versus 4.5 months;
log-rank P = 0.046), although the adjusted analysis did not demonstrate a significant difference. ORR was
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substantially higher with fixed dosing (53.6% versus 13.9%; P = 0.001), whereas DCR was numerically
higher (78.6% versus 63.9%; P = 0.202). In terms of safety, any-grade irAEs were more frequent with fixed
dosing (32% versus 11%; P = 0.038), whereas grade 3 or 4 irAEs were similar between groups (7.1%
versus 2.8%; P = 0.577). Discontinuation due to toxicity was reported only overall (3 of 64, 5%) and not by
treatment arm.

Overall, fixed-dose pembrolizumab showed higher observed PFS and ORR, no difference in OS, and more
any-grade irAEs.

Lala (2020)% was a PK modelling and simulation (population PK + simulations) study with 2,799 patients.
The study evaluated the safety of several pembrolizumab dosing strategies, including fixed dosing (200 mg
every 3 weeks or 400 mg every 6 weeks) and weight-based dosing (2 mg/kg every 3 weeks, 10 mg/kg every
2 weeks, and 10 mg/kg every 3 weeks). Safety data were primarily reported for the weight-based dosing
groups. In the 2 mg/kg every 3 weeks cohort (N = 740), any AEs occurred in 20.0%, grade 3 to 5 AEs in
5.0% of patients, SAEs in 5.5%, discontinuation due to AEs in 2.0%, and deaths due to AEs in 0.3%. In the
10 mg/kg every 2 weeks cohort (N = 660), any AEs occurred in 21.5% of patients, grade 3 to 5 AEs in 5.3%,
SAEs in 5.0%, discontinuation due to AEs in 3.0%, and no deaths due to AEs were reported. In the 10 mg/
kg every 3 weeks pooled cohort (N = 1,399), any AEs occurred in 21.7%, grade 3 to 5 AEs in 5.7%, SAEs in
5.9%, and discontinuation due to AEs in 3.4%.

The study concluded that established ER evidence indicates that efficacy and safety were expected to be
comparable to the 200 mg and 2 mg/kg every 3 weeks regimens across tumour types.

Tremelimumab
Two studies reported on this ICI.

Fujiwara*? was a phase |, open-label trial with 65 participants. For the fixed-versus-weight-based
comparison in part 2, 3 cohorts were included: Cohort 1 (weight-based) — 6 doses of tremelimumab 10
mg/kg every 4 weeks then 3 doses every 12 weeks plus 13 doses of durvalumab 15 mg/kg every 4 weeks;
cohort 2 (weight-based) — 4 doses of tremelimumab 1 mg/kg every 4 weeks plus 4 doses of durvalumab 20
mg/kg every 4 weeks then 10 mg/kg every 2 weeks (up to 22 doses); and cohort 3 (fixed-dose) — 4 doses
of tremelimumab 75 mg every 4 weeks plus 13 doses of durvalumab 1,500 mg every 4 weeks. The study is
at serious risk of bias, driven mainly by confounding, because the cohorts were nonrandomized, sequential,
very small, and unadjusted for baseline prognostic differences. Moreover, this is not a pure tremelimumab
fixed-versus-weight-based comparison because the accompanying durvalumab regimens also differed
across cohorts. Pooling the 2 weight-based cohorts, the fixed-dose arm showed lower objective response
than the weight-based arms (0 of 6, 0% versus 2 of 10, 20.0%), while disease control was numerically 33.3%
in the fixed-dose arm versus 20.0% in the pooled weight-based arms (2 of 6 versus 2 of 10). Toxicity was
substantial in both approaches, with any AE reported in 100% versus 90.0%, grade 3 or higher AEs in 50.0%
versus 50.0%, and serious AEs in 50.0% versus 50.0% of fixed-dose and pooled weight-based patients,
respectively.
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The data reported in the study suggest that both weight-based and fixed-dose tremelimumab plus
durvalumab regimens were safe and tolerable.

Juergens et al.*® was a phase Ib, multicentre, multicohort dose-escalation trial (Rolling Six design) including
136 participants. The study evaluated both weight-based and fixed-dose regimens of durvalumab and
tremelimumab across sequential dose levels. Durvalumab dosing included weight-based regimens (15
mg/kg every 3 weeks) and fixed dosing (1,125 mg and 1,500 mg every 3 weeks), while tremelimumab

was administered using both weight-based dosing (1 mg/kg and 3 mg/kg) and fixed dosing (56 mg and

75 mg every 3 weeks). The study is at serious risk of bias overall, primarily due to confounding, given that
dosing strategies were evaluated in sequential, nonrandomized cohorts without adjustment for baseline or
clinical differences. Efficacy and safety outcomes were reported for durvalumab monotherapy (N = 24) and
durvalumab plus tremelimumab (N = 112), but not stratified by tremelimumab dosing strategy (fixed versus
weight-based). Durvalumab monotherapy achieved an ORR of 29% (CR 4%, PR 25%), while combination
therapy demonstrated a higher ORR of 42% (CR 2%, PR 40%). Immune-related AEs were more frequent
with combination therapy (77% versus 46%; grade = 3: 24% versus 4%). However, because outcomes were
pooled across multiple tremelimumab dose levels and regimens, no direct comparison between fixed-dose
and weight-based tremelimumab could be made.

PK/PD Outcomes
These outcomes are summarized by publication in Table 14 Appendix 4.

Atezolizumab

Ter Heine et al.’® was a PK modelling and simulation study that included 500 virtual patients and compared
reference dosing regimens with alternative, weight-banded fixed-dosing regimens across multiple ICls.

An alternative weight-banded fixed-dosing atezolizumab regimen (< 70 kg: 840 mg; = 70 kg: 1,200 mg)
was compared with the reference fixed dose of 1,200 mg every 3 weeks. The alternative regimen yielded
consistently lower modelled exposure, with ratios of 0.82 for cycle 1 trough concentration, steady-state
trough concentration, cycle 1 AUC, and AUC__, suggesting an approximately 18% reduction in exposure
relative to the fixed-dose regimen.

The study concluded alternative dosing schedules could reduce drug waste and costs while keeping
exposure, effectiveness, and safety similar, based on strong clinical pharmacology data. These regimens
may be practical to use in routine care without needing another clinical trial.

Avelumab

Herrera? was a phase Ib randomized, open-label, parallel-arm PK/PD clinical trial including 31 patients. It
evaluated IV avelumab (1-hour infusion) across 4 fixed-dose regimens (70 mg every 2 weeks, 350 mg every
2 weeks, 500 mg every 2 weeks, and 500 mg every 3 weeks) and 1 weight-based dosing regimen (10 mg/
kg every 2 weeks). The overall methodological quality of the trial was judged to have some concerns due

to deviations from intended interventions (i.e., inclusion of dosing schedules that are a lower intensity than
those used in clinical practice), including inconsistent appropriate analyses across outcomes, and potential
bias in outcome measurement arising from the unblinded open-label design. Fixed-dose avelumab regimens
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generally produced lower systemic exposure than the weight-based regimen of 10 mg/kg every 2 weeks, but
the PK profiles were broadly comparable. The most relevant fixed-dose comparison, 500 mg every 2 weeks,
showed lower AUC over the dosing interval than 10 mg/kg every 2 weeks at both cycle 1 day 1 (15,436 h

x mcg/mL versus 23,780 h x mcg/mL) and cycle 2 day 1 (21,053 h x mcg/mL versus 27,196 h x mcg/mL),
and lower C__ at both time points (143 versus 271 mcg/mL at cycle 1; 195 versus 273 mcg/mL at cycle 2).
However, trough concentrations at cycle 2 day 1 were more similar between regimens (12.1 mcg/mL for 500
mg every 2 weeks versus 14.4 mcg/mL for 10 mg/kg every 2 weeks), suggesting that fixed dosing may still
maintain comparable sustained exposure over the dosing interval. Terminal half-life was also similar across
regimens, with values around 105.1 to 110.2 hours for 500 mg every 2 weeks and 93.1 to 101.5 hours for 10
mg/kg every 2 weeks.

Overall, this study suggests that although fixed-dose avelumab, particularly 500 mg every 2 weeks,
yields lower overall and peak exposure than weight-based dosing, it may provide broadly similar trough
concentrations and elimination characteristics. Also, the target occupancy exceeded 90% across all
treatment arms throughout the dosing interval.

Masters®' was a model-informed drug development study involving PopPK modelling, modelling and
simulation, and ER (logistic regression) analyses using trial datasets, with 2,315 patients in the pooled
PopPK dataset. PopPK and ER modelling demonstrated that fixed-dose avelumab (800 mg every 2 weeks)
produced exposure metrics (AUC, C__, trough concentration [Ctmugh]) that overlapped with those of weight-
based dosing (10 mg/kg every 2 weeks), with no meaningful differences across body weight ranges.

Overall, this study suggests similar results for weight-based and fixed dosing for PK outcomes.

Novakovic et al.>? was a pharmacometric study using PopPK modelling and simulation based on pooled
data from 3 clinical trials (1,827 patients enrolled). The study compared weight-based avelumab (10 mg/kg
IV every 2 weeks) with fixed dosing (800 mg IV every 2 weeks). Across 1,663 patients, systemic exposure
during the first dosing interval (AUC from time 0 to 336 hours) was comparable between regimens, with
median values of 23,160 mg x h/L (range 7,438 to 51,742) for the weight-based dose and 25,913 mg x h/L
(range 5,689 to 54,763) for the fixed dose. Variability in exposure was also similar (the coefficient of variation
[CV] was 29.0% versus 27.1%, respectively). Exposure varied across body weight strata with fixed dosing,
showing relatively higher exposure in lower-weight patients and lower exposure in higher-weight patients,
whereas weight-based dosing resulted in more consistent exposure across weight groups.

Overall, this study suggests similar systemic exposure, yet higher exposure may occur in lower-
weight patients.

Cemiplimab

Yang®® was a PopPK modelling and simulation study using pooled clinical trial PK data, focusing on 548
patients. The weight-based dosing regimens considered in this study were 1 mg/kg IV every 2 weeks, 3
mg/kg IV every 2 weeks, and 3 mg/kg every 3 weeks. The fixed dosing regimens considered were 200 mg
IV every 2 weeks and 350 mg every 3 weeks. The study reported that the weight-based and fixed dosing
regimens of cemiplimab demonstrated comparable exposure profiles at a steady state. Specifically, when
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comparing the commonly used regimens of 3 mg/kg every 2 weeks (weight-based) and 350 mg every 3
weeks (fixed dose), the reported steady-state exposure across body weight quartiles was similar. For 3 mg/
kg every 2 weeks, the AUC over 6 weeks at steady state ranged from 3,280 day x mg/L to 4,200 day x mg/L
and the trough concentration at steady state ranged from 58.4 mg/L to 74.0 mg/L, whereas for 350 mg every
3 weeks, the AUC over 6 weeks at steady state ranged from 3,190 day x mg/L to 4,510 day x mg/L and

the trough concentration at steady state ranged from 49.0 mg/L to 70.3 mg/L. These overlapping exposure
ranges across weight quartiles suggest that fixed dosing achieves pharmacokinetic exposures comparable to
weight-based dosing, with no substantial impact of body weight on drug exposure. The elimination half-life at
steady state was also consistent across patient groups, reported as approximately 544.8 hours in responders
and 448.8 hours in patients whose disease did not respond to treatment, further supporting stable PK

across dosing strategies. The findings suggest that fixed-dose cemiplimab 350 mg every 3 weeks provides
pharmacokinetic exposure comparable to weight-based 3 mg/kg every 2 weeks, with body weight having
only a modest, not clinically meaningful, effect on exposure.

Rischin et al. (2024)* was an open-label, nonrandomized phase Il sequential cohort study that compared
pooled earlier cohorts (groups 1 to 3, including weight-based cemiplimab 3 mg/kg every 2 weeks and fixed
350 mg every 3 weeks; n = 193) with fixed-dose cemiplimab 600 mg every 4 weeks (group 4; n = 63) in
advanced cutaneous squamous cell carcinoma. Methodological quality was at serious risk of bias for fixed-
versus-weight-based inference because the comparison involved nonrandomized sequential cohorts and

a mixed pooled comparator rather than a pure weight-based arm and acknowledged baseline imbalances
without adjusted head-to-head analyses. Based on observed steady-state concentrations at weeks 17 to 19,
Crougn/ Cruin Was similar between regimens, with mean concentrations of 68.4 mg/L for the weight-based group
and 62.7 mg/L for the fixed-dose group. C__ was also very similar, with mean concentrations of 150 mg/L
and 151 mg/L, respectively. Half-life and AUC were not reported for this direct fixed-versus-weight-based
comparison. Overall, these data suggest broadly comparable steady-state exposure between the weight-
based and fixed-dose regimens.

Paccaly et al.’" was a pooled PopPK modelling and simulation analysis with 505 patients. The study found
that fixed-dose cemiplimab 350 mg IV every 3 weeks produced PK exposure broadly similar to weight-based
cemiplimab 3 mg/kg IV every 2 weeks. After the first dose, the fixed-dose regimen had higher C__, slightly
higher Ctmugh, and slightly higher AUC over 6 weeks. At steady state, the fixed-dose regimen still had a higher
Craw DUt C, . was slightly lower than with weight-based dosing, while overall AUC remained very similar.
Half-life was reported overall rather than by arm, increasing from 12.5 days after the first dose to 19.2 days
at steady state.

Overall, the modelling reported in this study supports that fixed dosing provides comparable overall exposure
to weight-based dosing.

Dostarlimab

Patnaik et al.*® was an open-label, first-in-human phase | cohort study. Patnaik et al. compared weight-
based dostarlimab regimens of 1 mg/kg, 3 mg/kg, and 10 mg/kg every 2 weeks with fixed-dose regimens
of 500 mg every 3 weeks and 1,000 mg every 6 weeks. Across these cohorts, fixed dosing produced PK
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profiles broadly comparable to the higher weight-based regimens. In the weight-based groups, terminal
half-life ranged from 10.2 to 20.5 days, while in the fixed-dose groups it was 14.5 days for 500 mg every 3
weeks and 19.6 days for 1,000 mg every 6 weeks. The 500 mg every 3 weeks fixed regimen showed PK
values close to the 10 mg/kg every 2 weeks regimen, with AUC over the dosing interval of 35,730 versus
36,480 mcg x h/mL to 63,670 mecg x h/mL, C__ of 171.1 versus 228.4 mcg/mL to 251.1 meg/mL, and C, .
of 39.17 versus 53.15 mcg/mL to 60.63 mcg/mL. The 1,000 mg every 6 weeks fixed regimen produced the
highest overall exposure, with AUC over the dosing interval 95,820 mcg x h/mL and C__ 309.4 mcg/mL,
while maintaining a Ctrough of 40.20 mcg/mL, still within the general range observed with higher weight-based
dosing. Clearance (CL) was also similar across regimens, ranging from 0.160 L/day to 0.302 L/day for
weight-based dosing and 0.212 L/day to 0.216 L/day for fixed dosing, with broadly comparable volume of
distribution during terminal phase (V,) and volume of distribution at steady state (V_) values.

Ss

Overall, these findings suggest that fixed dosing achieved predictable and sustained exposure comparable to
weight-based dosing, supporting the PK feasibility of 500 mg every 3 weeks and 1,000 mg every 6 weeks as
alternatives to weight-based regimens. Regarding PD outcomes, PD-1 receptor occupancy was essentially
complete across both weight-based and fixed-dose dostarlimab regimens, except for 1 patient in the 1 mg/
kg cohort.

Durvalumab

Fujiwara*? was a phase |, open-label trial with 65 participants that included both weight-based and fixed-
dose regimens, but the comparison should be interpreted cautiously because the cohorts did not use
equivalent durvalumab doses and also differed in the accompanying tremelimumab regimen. The weight-
based cohorts received durvalumab 15 mg/kg every 4 weeks (cohort 1) or 4 doses of 20 mg/kg every 4
weeks then 10 mg/kg every 2 weeks (cohort 2), whereas the fixed-dose cohort received durvalumab 1,500
mg every 4 weeks (cohort 3). In the single-dose PK analysis, exposure was numerically highest in the fixed-
dose cohort: AUC from time 0 to last measurable time point (AUC ) 4,680 day mcg/mL, C__ 439 mcg/mL,
and C__77.7 mcg/mL for 1,500 mg every 4 weeks, compared with AUC_, 3,390, C__ 353, C . 55.4 for 20
mg/kg every 4 weeks and AUC_, 2,980, C__ 278, C . 40.9 for 15 mg/kg every 4 weeks. After multiple doses,
the fixed-dose cohort also showed higher steady-state exposures than the weight-based 20 mg/kg cohort,
with C__ 847 versus 404 mcg/mL and C . 200 versus 94.6 mcg/mL. Overall, this study suggests that
fixed-dose durvalumab 1,500 mg every 4 weeks produced higher PK exposure than the tested weight-based
regimens, but because this was not a head-to-head comparison of equivalent fixed versus weight-based
dosing, the findings are best considered descriptive rather than definitive evidence of superiority of 1 dosing
strategy over the other.

Juergens et al.*® represents a phase Ib, multicentre, multicohort dose-escalation trial (Rolling Six design)
with 136 participants. Durvalumab PK was evaluated across both weight-based (15 mg/kg every 3 weeks)
and fixed-dose regimens (1,125 mg and 1,500 mg every 3 weeks), administered either as monotherapy
or in combination with tremelimumab. Overall, exposure metrics were broadly comparable across dosing
strategies. Mean peak concentrations (C__ ) ranged from 320 mcg/mL for 15 mg/kg monotherapy to 378

mcg/mL to 474 mcg/mL for fixed-dose regimens, while trough concentrations (Ctrough) were within a similar
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range across regimens (approximately 54.6 mcg/mL to 84.5 mcg/mL). Notably, fixed dosing (1,125 mg and
1,500 mg) produced Ctrough values (54.6 mcg/mL to 78.5 mcg/mL) that overlapped with those observed for
weight-based dosing (59.7 mcg/mL to 84.5 mcg/mL), despite variability across dose levels and combination
arms. Although AUC was not reported, the comparable C | and C,_ . profiles suggest that fixed dosing
achieves similar systemic exposure to weight-based dosing, supporting PK comparability across these
dosing approaches.

Ter Heine et al.*® was a PK modelling and simulation study that included 500 virtual patients and compared
reference dosing regimens with alternative, weight-banded fixed-dosing regimens across multiple ICls. The
reference dosing regimen for this ICl was every 4 weeks: 20 mg/kg; whereas the alternative dosing regimens
were durvalumab (every 2 weeks): less than 60 kg: 480 mg; 60 kg to 80 kg: 600 mg; more than 80 kg: 720
mg; and durvalumab (every 4 weeks): less than 60 kg: 960 mg; 60 kg to 80 kg: 1,200 mg; more than 80 kg:
1,440 mg. According to the findings, durvalumab every 2 weeks versus every 4 weeks produced very similar
exposure, with the geometric mean ratios for C and AUC being 0.87 at both the end of cycle 1 and at
steady state.

trough

Ipilimumab

Ter Heine et al.*® was a PK modelling and simulation study that included 500 virtual patients. Ipilimumab
exposure was evaluated by comparing a reference weight-based regimen (1 mg/kg every 6 weeks) with an
alternative weight-banded fixed-dose strategy (< 60 kg: 50 mg; 60 kg to 90 kg: 75 mg; > 90 kg: 100 mg). PK
modelling demonstrated equivalent exposure between dosing approaches, with geometric mean ratios of 1.0
for Ctrough (both at end of first cycle and steady state) and 1.0 for AUC (both early and steady state). These
findings indicate that the alternative weight-banded fixed dosing strategy achieves virtually identical systemic

exposure to standard weight-based dosing, suggesting no meaningful PK differences between the regimens.

Nivolumab

Albiges et al.,?® the largest trial in our included studies for this ICI, was a phase lll, open-label, randomized,
noninferiority trial (CheckMate 67T; NCT04810078) with 495 patients. There is some concern of bias, mostly
due to lack of analysis plans in the protocol. It evaluated SC nivolumab 1,200 mg plus rHUPH20 20,000 units
every 4 weeks versus IV nivolumab 3 mg/kg every 2 weeks. Overall, the fixed-dose SC regimen produced
substantially higher exposure than the weight-based IV regimen. In the SC arm, geometric mean exposures
were an average concentration over 28 days (Cavgdzg) of 77.343 mcg/mL, minimum (trough) concentration

at steady state (C_ ) of 122.227 mcg/mL, maximum concentration after first dose or first cycle (C__ ,) of
108 mcg/mL, minimum concentration over 28 days (study-defined) (C . ...) of 50.8 mcg/mL, maximum
concentration at steady state (C ) of 230 mcg/mL, average concentration at steady state (C,, ) of 182
mcg/mL, and week-17 C, 123 mcg/mL. In the IV weight-based arm, corresponding values were C_ .,
36.875 meg/mL, C . 68.901 meg/mL, C_ 91 meg/mL, C .. 31.9 mcg/mL, C 160 mecg/mL, C,_, . 92.5
mcg/mL, and week-17 C, . 66.3 mcg/mL. The reported geometric mean ratios confirmed higher exposure
with fixed SC dosing, with C_ ., ratio 2.098 (90%, CI 2.001 to 2.200) and C_, . ratio 1.774 (90% CI 1.633 to
1.927) versus the weight-based IV regimen. SC nivolumab (1,200 mg every 4 weeks) was noninferior to IV

weight-based nivolumab (3 mg/kg every 2 weeks) in terms of pharmacokinetics and ORR, with comparable

Dosing of Immune Checkpoint Inhibitors 41/170



Results

safety and no new safety signals identified. Additionally, with respect to pharmacodynamics, at day 29,
fixed-dose SC nivolumab and weight-based IV nivolumab showed similarly high PD-1 receptor occupancy

on circulating CD3+, CD4+, and CD8+ T cells, with slightly higher median occupancy in the fixed-dose SC
group for CD3+ (97.0% versus 94.7%) and CD4+ (98.3% versus 93.1%) cells and nearly identical occupancy
for CD8+ cells (96.8% versus 96.3%). These results indicated broadly comparable pharmacodynamic target
engagement between dosing strategies.

Kato*® was a retrospective cohort study with 19 patients. This study is at serious risk of bias, driven
primarily by confounding. Notably, serum albumin was significantly greater in the fixed-dose group
compared to the weight-based group. Serum albumin is an indicator of the level of cachexia, with low
serum albumin suggesting a worsened disease severity. Thus, the difference in serum albumin observed

in this study suggests a source of residual confounding associated with prognosis and clinical status. The
study compared 3 mg/kg every 2 weeks with 240 mg every 2 weeks and found consistently higher trough
concentrations with flat dosing across cycles 2 to 5. Mean (standard deviation [SD]) C__ values for 3 mg/kg
every 2 weeks were 14.2 (1.9), 21.5 (2.4), 33.0 (4.6), and 31.4 (4.1) before cycles 2, 3, 4, and 5, respectively,
whereas corresponding values for 240 mg every 2 weeks were 27.5 (2.4), 43.3 (4.2), 57.9 (7.0), and

58.6 (8.8).

Between-group differences were statistically significant at all measured time points (P < 0.01, P < 0.01,
P =0.01, and P = 0.02, respectively), suggesting that fixed 240 mg every 2 weeks produced substantially
higher trough exposure than weight-based 3 mg/kg every 2 weeks.

Gandhi® represents a prospective, PK study with 25 patients. The study compared a weight-based
conventional regimen (3 mg/kg IV every 2 weeks or every 3 weeks) with a fixed low-dose regimen (40 mg
flat IV every 2 weeks or every 3 weeks) in a PK analysis. The terminal half-life was broadly similar between
groups (264 hours for 3 mg/kg versus 283 hours for 40 mg), but systemic exposure was substantially

lower with fixed low-dose nivolumab: C__ was 47.3 mcg/mL with 3 mg/kg versus 9.06 mcg/mL with 40

mg, and AUC , was 238 mcg x day/mL versus 44.3 mcg x day/mL, respectively. Dose-normalized AUC
was relatively close (0.0014 versus 0.0011 day/mL/mg), suggesting broadly comparable exposure per mg
administered, but the absolute exposure achieved with the 40 mg fixed dose remained markedly lower than
with the 3 mg/kg weight-based regimen.

Zhao et al. (2024)%2 was a model-based PopPK analysis using phase | or Il CheckMate 8KX trial SC
nivolumab data pooled with 19 historical IV nivolumab studies, with 3,540 total in the PopPK dataset; 82
patients received SC nivolumab in the CheckMate 8KX trial and 3,458 came from 19 historical IV studies,
comparing weight-based nivolumab 3 mg/kg IV every 2 weeks, with 10 mg/kg IV every 2 weeks as an upper
safe-exposure reference, versus fixed-dose nivolumab 720 mg SC every 4 weeks, 960 mg SC every 4
weeks, and 1,200 mg SC every 4 weeks (with rHUPH20) in model-based simulations. PK results showed
that 720 mg SC every 4 weeks gave exposure similar to 3 mg/kg IV every 2 weeks, while 960 mg and 1,200
mg SC every 4 weeks gave higher trough and average exposure, but all SC regimens remained below

the 10 mg/kg IV every 2 weeks benchmark; SC dosing also had a lower, delayed peak concentration than
IV dosing.
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Ter Heine et al.*® was a PK modelling and simulation study that included 500 virtual patients. The study
compared standard reference regimens with alternative weight-banded fixed-dose strategies. The reference
regimens were 3 mg/kg every 2 weeks and 360 mg every 3 weeks. The alternative regimens were every 2
weeks: less than 50 kg = 120 mg; 50 kg to 75 kg = 160 mg; 75 kg to 100 kg = 200 mg; more than 100 kg =
240 mg; and every 3 weeks: less than 60 kg = 280 mg; 60 kg to 90 kg = 320 mg; more than 90 kg = 360 mg.
Compared with the reference regimens, the alternative dosing produced slightly lower exposures. For every
2 weeks, ratios of alternative to reference dosing were 0.90 for geometric mean trough concentration at the
end of cycle 1, 0.91 at steady state, 0.87 for AUC at the end of cycle 1, and 0.90 for steady-state AUC. For
every 3 weeks, the corresponding ratios were 0.82, 0.81, 0.83, and 0.82, respectively.

Overall, this suggests that the alternative weight-banded nivolumab regimens yielded exposures modestly
less than the standard weight-based or flat reference regimens, with the alternative of every 2 weeks
remaining closer to the reference than the every 3 weeks alternative.

Sanghavi et al.>® was a model-based ER and benefit-risk analysis with 448 patients in the adjuvant
melanoma efficacy dataset from the CheckMate 238 trial and 3,008 patients in the pooled safety dataset
across 14 studies. It compared weight-based nivolumab 3 mg/kg every 2 weeks with fixed dosing of 240
mg every 2 weeks and 480 mg every 4 weeks. For PK, 240 mg every 2 weeks produced nearly identical
exposure to 3 mg/kg every 2 weeks, with very similar minimum concentration after first dose or first cycle
(25.0 mecg/mL versus 24.7 mcg/mL), C . (96.8 mcg/mL versus 95.6 mcg/mL), C__ . (70.6 mcg/mL versus
69.5 meg/mL), C__ . (171 mcg/mL versus 169 mcg/mL), and C_ (119 mcg/mL versus 118 mcg/mL). The
480 mg every 4 weeks regimen showed a different concentration profile, with higher peak concentrations
(C, o 141 meg/mL; C_ 227 mcg/mL) and lower trough concentrations at steady state (C . 81.8 mcg/mL),

but a similar average steady-state exposure (Cavgss 119 mcg/mL).

minss

Overall, these findings suggest that fixed-dose nivolumab provides comparable overall PK exposure to
weight-based dosing, with 240 mg every 2 weeks most closely matching the standard 3 mg/kg every 2
weeks regimen.

In Sheng et al. 54, 240 mg every 2 weeks (fixed dose) was evaluated against 3 mg/kg every 2 weeks and
10 mg/kg every 2 weeks. Compared with the standard weight-based 3 mg/kg every 2 weeks, the fixed
240 mg every 2 weeks regimen resulted in consistently higher exposure, with geometric mean increases
of approximately 26% to 27% across all PK metrics (C_,, C__ . and C__atboth cycle 1 and steady state).
In contrast, when compared with the higher weight-based 10 mg/kg every 2 weeks regimen, the fixed

dose produced substantially lower exposure, with reductions of approximately 60% to 62% across all PK
parameters. Absolute exposure values supported these findings, with higher concentrations observed in the

240 mg group relative to 3 mg/kg, but markedly lower than 10 mg/kg.

Overall, these results indicate that fixed 240 mg every 2 weeks provides modestly higher exposure than
standard weight-based dosing (3 mg/kg), while remaining substantially less than high-dose weight-based
exposure (10 mg/kg), suggesting comparable exposure within the clinically relevant dosing range.
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Zhao (2020)* compared weight-based nivolumab 3 mg/kg IV every 2 weeks with fixed-dose nivolumab 240
mg IV every 2 weeks and 480 mg IV every 4 weeks. At steady state, 240 mg every 2 weeks produced PK
exposure metrics very similar to 3 mg/kg every 2 weeks, with slightly higher concentrations overall: C_,
70.6 mcg/mL versus 67.2 meg/mL, C__ 136.0 mcg/mL versus 129.1 meg/mL, and C_  91.2 mcg/mL
versus 86.7 mcg/mL, corresponding to differences of about 5% across these measures. In contrast, 480 mg
every 4 weeks maintained the same average steady-state concentration as 240 mg every 2 weeks (Cavgss
91.2 mecg/mL), but showed a different exposure pattern, with a lower trough concentration (C_, _ 56.3 mcg/
mL) and a higher peak concentration (C 185.1 mcg/mL). AUC was not reported, so this comparison is
based on C C and C____only.

maxss’ avgss

maxss

minss’

Overall, this modelling study suggests that fixed-dose 240 mg every 2 weeks provides PK exposure closely
comparable to weight-based 3 mg/kg every 2 weeks, whereas fixed-dose 480 mg every 4 weeks maintains
similar average exposure but produces greater peak-to-trough fluctuation.

Bei (2020)°" compared weight-based nivolumab 3 mg/kg IV every 2 weeks with fixed-dose nivolumab

240 mg IV every 2 weeks. Based on the reported PK modelling results, the fixed 240 mg every 2 weeks
regimen produced higher modelled exposure than the 3 mg/kg every 2 weeks regimen across all reported
parameters. Specifically, geometric mean C_, ., was 44.6 mcg/mL versus 32.5 mcg/mL, C ., was 38.4
mcg/mL versus 27.9 mcg/mL, and C__ , was 76.1 mcg/mL versus 55.3 mcg/mL. Variability was broadly
similar between regimens, with CVs of 21.4% versus 20.6% for C,_ .., 27.7% versus 25.8% for C_ ., and
21.0% versus 18.3% for C__ .. These results correspond to approximately 37% higher exposure with 240 mg
every 2 weeks than with 3 mg/kg every 2 weeks across all 3 PK parameters.

Overall, this study suggests that fixed dosing at 240 mg every 2 weeks results in modestly higher early
nivolumab exposure than weight-based 3 mg/kg every 2 weeks, while maintaining similar variability.

Pembrolizumab

Cohen® was an open-label, phase |, single-arm multicohort clinical trial (cohort B) with 101 patients.
ROBINS-I was not applicable because this was a single-arm, nonrandomized study without a concurrent
comparator group; although observed outcomes were compared with model-predicted exposures from other
regimens, these were indirect external modelling benchmarks rather than a true nonrandomized intervention
comparison. Pembrolizumab 400 mg every 6 weeks (fixed dosing) was evaluated and compared indirectly
with model-predicted and historical exposures from both fixed (200 mg every 3 weeks) and weight-based
regimens (2 mg/kg every 3 weeks and 10 mg/kg every 2 weeks). The geometric mean C__ with 400 mg
every 6 weeks was substantially lower than the high-dose weight-based regimen (10 mg/kg every 2 weeks),
being approximately 42% lower at cycle 1 and 65% lower at steady state. In contrast, trough concentrations
(Ctmugh) were broadly comparable to standard regimens: compared with fixed 200 mg every 3 weeks, Ctrough
was modestly lower (17% at cycle 1 and 22% at steady state), while compared with weight-based 2 mg/kg
every 3 weeks, C was slightly higher (12% at cycle 1 and 4% at steady state).

trough

Overall, these findings suggest that fixed dosing (400 mg every 6 weeks) achieves exposure levels
comparable to standard weight-based and fixed regimens at clinically relevant trough levels, despite lower
peak concentrations relative to higher-dose weight-based schedules.
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Lala (2025)% was a population PK model-based simulation using data from 3,607 patients. Simulated
pembrolizumab regimens included fixed dosing (200 mg every 3 weeks, 400 mg every 6 weeks) and
weight-based dosing (2 mg/kg every 3 weeks and an alternative 4 mg/kg regimen as reported). The 2 fixed
regimens produced nearly identical geometric mean AUC values overall (1,744 mcg x mL for 200 mg every
3 weeks and 1,756 mcg x mL for 400 mg every 6 weeks), indicating similar total exposure between these
fixed schedules. However, trough concentrations differed, with higher overall C, | . for 200 mg every 3 weeks
(28.3 mcg/mL) than for 400 mg every 6 weeks (17.9 mcg/mL). Compared with 2 mg/kg every 3 weeks, fixed
dosing was associated with higher overall exposure, both for AUC (1,744 mcg x mL and 1,756 mcg x mL
versus 1,293 mcg x mL) and Ctrough (28.3 mcg x mL and 17.9 mcg x mL versus 21.0 mcg/mL, depending on
schedule). Across body weight strata, fixed dosing resulted in higher exposure in lower-weight patients and
lower exposure in higher-weight patients, whereas weight-based dosing showed more consistent exposure
across body weights. Despite these differences, the exposure distributions overlapped substantially across
regimens. PD activity appears to be comparable across 400 mg every 6 weeks, 200 mg every 3 weeks, and
2 mg/kg every 3 weeks, based on similar exposure within the established flat ER range.

Ter Heine et al.*® was a PK modelling and simulation study that included 500 virtual patients. The study
evaluated pembrolizumab 2 mg/kg every 3 weeks as the reference weight-based regimen versus an
alternative weight-banded fixed-dose regimen of 100 mg every 3 weeks for patients less than 60 kg and
150 mg every 3 weeks for patients more than 60 kg. PK/PD modelling showed that the alternative regimen
yielded equivalent predicted exposure to the reference regimen, with ratios of 1.0 for geometric mean C, |
at the end of cycle 1, C,, at steady state, AUC at the end of cycle 1, and AUC at steady state. Overall,
these findings suggest no meaningful difference in modelled pembrolizumab exposure between the fixed
weight-banded and weight-based dosing strategies.

Lala (2020)%8 is a PK modelling and simulation study (population PK + simulations) with 2,799 patients.

The study evaluated fixed-dosing regimens of pembrolizumab (200 mg every 3 weeks and 400 mg every 6
weeks) against weight-based regimens (2 mg/kg every 3 weeks and 10 mg/kg every 2 weeks). Compared
with the standard fixed regimen of 200 mg every 3 weeks, the 400 mg every 6 weeks regimen produced
similar average exposure (Cavgss +0.7%) but lower trough concentrations (C . —34%) and higher peak
concentrations (C__ _+ 59%). When compared with the weight-based 2 mg/kg every 3 weeks regimen,

400 mg every 6 weeks resulted in higher average exposure (C + 35%), modestly lower trough levels
(C.inss ~12%), and substantially higher peak concentrations (C__ + 113%). In contrast, compared with the
higher weight-based dose of 10 mg/kg every 2 weeks, 400 mg every 6 weeks yielded markedly lower overall
exposure (CavgsS —-81.8%) and peak concentrations (C__ -65.6%), supporting its positioning within the
established ER safety range. Overall, these findings suggest that fixed-dosing regimens provide comparable
or clinically acceptable exposure relative to weight-based dosing, despite differences in peak and trough
variability.

avgss

Tremelimumab
Fujiwara*? was a phase |, open-label trial with 65 participants and 3 cohorts: cohort 1 (weight-based) — 6
doses of tremelimumab 10 mg/kg every 4 weeks then 3 doses every 12 weeks plus 13 doses of durvalumab
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15 mg/kg every 4 weeks; cohort 2 (weight-based) — 4 doses of tremelimumab 1 mg/kg every 4 weeks plus
4 doses of durvalumab 20 mg/kg every 4 weeks then 10 mg/kg every 2 weeks (up to 22 doses); and cohort
3 (fixed-dose) — 4 doses of tremelimumab 75 mg every 4 weeks plus 13 doses of durvalumab 1,500 mg
every 4 weeks. Overall, systemic exposure was substantially higher with the higher weight—based dose (10
mg/kg) compared with both the lower weight-based (1 mg/kg) and fixed-dose (75 mg) regimens. Specifically,
single-dose tremelimumab exposure (AUC_ ) was 2,010 day x mcg/mL for 10 mg/kg, compared with 153
mg/day for 1 mg/kg and 239 mg/day for the 75 mg fixed dose, with corresponding increases in C__ and C__ .
Importantly, the fixed-dose (75 mg) produced slightly higher exposure than the low weight-based dose (1
mg/kg) (AUC 239 versus 153; C . 3.35 mcg/mL versus 2.71 mcg/mL), suggesting comparable or modestly
greater exposure at lower dosing levels. At steady state, accumulation was also greater in the fixed-dose
regimen than in the low weight-based regimen, with higher accumulation ratio values (e.g., C_. : 2.03

versus 1.44) and higher steady-state concentrations (C_. _:9.20 mcg/mL versus 4.14 mcg/mL), indicating
greater drug accumulation and sustained exposure with fixed dosing. Similar patterns were observed for
durvalumab, for which the fixed-dose combination (1,500 mg) yielded the highest exposure (AUC_ , 4,680
versus 3,390 and 2,980 in weight-based cohorts). Overall, these findings suggest that fixed dosing (75
mg) achieves exposure comparable to or higher than lower weight-based dosing (1 mg/kg), with greater
accumulation over time, while higher weight—based dosing (10 mg/kg) predictably results in the greatest
exposure. This supports the PK feasibility of fixed dosing, particularly at lower dose ranges, although no

direct exposure-matching equivalence analysis was reported.

Juergens et al.*® was a phase |b, multicentre, multicohort dose-escalation trial using a Rolling Six design

(N = 136). The study evaluated tremelimumab PK across weight-based and fixed-dose regimens within
durvalumab combination cohorts: 1 mg/kg every 3 weeks (dose level [DL] 1, DL2a), 3 mg/kg every 3 weeks
(DL2b), 56 mg every 3 weeks (DL3), and 75 mg every 3 weeks (DL4). Based on the reported PK results,
exposure with fixed-dose tremelimumab 75 mg every 3 weeks was broadly comparable to that observed
with 1 mg/kg every 3 weeks, whereas 3 mg/kg every 3 weeks produced clearly higher concentrations.
Specifically, the mean C__ and C, . were 24.6 mcg/mL and 4.66 mcg/mL in DL1 and 25.6 mcg/mL and 4.34
mcg/mL in DL2a for 1 mg/kg, compared with 26.6 mcg/mL and 5.55 mcg/mL for the fixed 75 mg regimen.

In contrast, the fixed 56 mg every 3 weeks regimen showed somewhat lower exposure (18.56 mcg/mL and
3.65 mcg/mL), while 3 mg/kg every 3 weeks yielded substantially higher values (73.2 mcg/mL and 13.5 mcg/
mL). AUC was not reported, so comparisons are limited to peak and trough concentrations.

Overall, these findings suggest that fixed-dose tremelimumab 75 mg every 3 weeks achieves PK exposure
similar to 1 mg/kg every 3 weeks, whereas 56 mg every 3 weeks may result in somewhat lower exposure
and 3 mg/kg every 3 weeks in markedly higher exposure.

Hwang et al.%® conducted a PopPK modelling study using a pooled nonlinear mixed-effect modelling
methodology (NONMEM) analysis, with external validation based on additional pooled studies, including 956
participants. The interventions and comparators included tremelimumab administered intravenously, both as
monotherapy and in combination with durvalumab, across multiple phase | to Il solid-tumour studies. Dosing
regimens comprised weight-based dosing (e.g., 1 mg/kg, 3 mg/kg, and 10 mg/kg every 4 weeks) and flat
dosing (e.g., 750 mg every 4 weeks for monotherapy; 75 mg every 4 weeks in combination). Tremelimumab
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had an estimated half-life of approximately 18 days (about 432 hours). The study did not provide a direct
observed head-to-head comparison with summary AUC, C__, or C_  estimates presented uniformly for fixed
versus weight-based dosing; instead, it used model-based simulations. Reported exposure metrics included
cycle1C__and C__ by dose group and average exposure over the first 16 weeks for the comparison of 75
mg fixed dosing versus 1 mg/kg weight-based dosing. Simulation results suggested broadly comparable
exposure, with overlap proportions of approximately 86.3% in patients more than 90 kg, 73.7% in those more
than 110 kg, 72.0% in those less than 50 kg, and 63.6% in those less than 40 kg.

Overall, this study supports that fixed-dose tremelimumab 75 mg provides comparable model-predicted
exposure to 1 mg/kg weight-based dosing, but the evidence comes from population PK modelling rather than
a direct comparative PK/PD trial.

System- and Implementation-Related Outcomes

The studies included in our review did not contain any results pertaining to system- and implementation-
related outcomes (e.g., preparation time, risk of repetitive strain injuries for staff, resource use, staff workflow,
or satisfaction).

Limitations

Main Take-Aways

This report suggests that the available evidence is not consistent enough to support a single “best”
dosing approach in every setting or for specific ICls. We did not pool results in a meta-analysis or
formally rate certainty of evidence using GRADE; our findings are presented descriptively and do not
include formal estimates of effect or certainty.

This review is reported according to the PRISMA checklist (Appendix 7), but it has several important
limitations that should be considered when interpreting the findings.

First, we did not conduct a quantitative meta-analysis. Because the included evidence was heterogeneous in
terms of study designs (e.g., clinical trials, nonrandomized studies, PK/PD models), dosing, and intervention
components, we summarized results descriptively rather than pooling effect estimates. As a result, we

could not generate an overall quantitative estimate of effect, formally evaluate statistical heterogeneity, or
explore modifiers (e.g., cancer type, line of therapy, dosing frequency) using meta-regression or subgroup
meta-analyses.

Second, we did not apply the GRADE framework to assess confidence in the body of evidence.®® Without a
structured certainty assessment, our ability to scientifically and clinically interpret the overall strength of the
evidence is limited. In particular, it is more difficult to judge how methodological or analytical issues such
as imprecision, inconsistency, indirectness, and publication bias affect the credibility and applicability of the
conclusions.
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Third, risk-of-bias assessment was challenging for PK/PD modelling studies. Although reporting guidance
and checklists exist for pharmacometric and PK/PD model studies, there is no widely accepted, validated
risk-of-bias tool tailored to these designs. Consequently, we could not apply a standardized approach to
evaluate internal validity for this important subset of evidence.

Conclusions and Implications for Decision- or Policy-Making

Main Take-Aways

The evidence on different ICI dosing regimens is inconsistent; therefore, firm comparative clinical
conclusions are often not possible. Policy decisions may need to weigh this uncertainty alongside
feasibility, patient burden, and patient preferences.

Conclusions

Efficacy, Effectiveness, and Safety Outcomes

Overall, there was limited direct head-to-head clinical evidence comparing fixed versus weight-based
dosing. Most comparative evidence involved pembrolizumab and nivolumab, with less evidence available
for the other ICls. Across studies evaluating fixed dosing versus weight-based dosing, patients often had
comparable survival, progression, treatment response, and rate of serious side effects. However, the
evidence was not rigorous for all ICIs. Many studies also had important methodological flaws in their design,
conduct, and analysis, such as small sample sizes, nonrandomized designs, and differences between
patient groups.

Pharmacokinetic and Pharmacodynamics Outcomes

The evidence suggests that fixed-dose and weight-based dosing often give patients a similar average drug
exposure, whereas extended-interval regimens — such as dosing every 4 or 6 weeks — may produce
higher peak drug concentrations and lower trough concentrations. Some studies also showed that fixed
dosing may lead to higher exposure in lower-weight patients and lower exposure in higher-weight patients;
however, these differences appeared minimal and were not explicitly linked to meaningful differences in
clinical outcomes.

Overall Conclusion

Overall, the evidence suggests that fixed-dose and weight-based regimens often produce comparable
clinical outcomes, particularly for nivolumab and pembrolizumab, which had the largest body of evidence.
Evidence describing pharmacokinetics and pharmacodynamics suggested that fixed dosing results in a
similar average drug exposure compared with weight-based dosing, though extended-interval regimens may
produce higher peak and lower trough concentrations.

However, many of the included studies had weaknesses that make the results less reliable, and we could not
draw firm conclusions for all drugs and cancer types. Decisions regarding ICl dosing policy should weigh the
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conclusions together with this uncertainty, while also considering patient burden, patient preferences, and
health system resource impacts.

Comparison With the Previous INESSS Report: Key Differences and Similarities

INESSS Report (2022)

The INESSS report’” published in 2022 focused on 7 ICls (atezolizumab, avelumab, cemiplimab, dostarlimab,
durvalumab, nivolumab, pembrolizumab). The review examined scientific efficacy, safety and PK data

from systematic reviews of primary studies, pharmacoeconomic data, and recommendations from clinical
practice guidelines to examine different dosing strategies of different ICI drugs. These data were enriched
with information specific to the Quebec context and with experiential knowledge provided by clinicians with
different expertise and specialties. The results of this systematic review were presented in the form of a
narrative synthesis. For each efficacy and safety end point, a summary statement of scientific evidence

is provided, to which an overall level of scientific evidence was assigned. The recommendations were
developed in collaboration with an advisory committee. The information on contextual and experiential data
is presented in narrative form and is summarized in tables. Lastly, the overall quality of the initiative, its
acceptability and applicability were evaluated using external reviewers who specialize in the field of interest
and who did not take part in the work.

The methodological quality was assessed using R-AMSTAR (Revised Assessment of Multiple Systematic
Reviews)®” to assess the quality of systematic reviews; the Public Health Agency of Canada Critical Appraisal
of Analytical Studies tool or the Critical Appraisal Skills Programme tool for RCTs or non-RCTs, quasi-
experimental studies, and nonrandomized (cohort) studies.®®

The assessment of the scientific evidence of the statements answering the assessment questions is based
on the examination of the body of scientific evidence according to the following 4 criteria: the methodological
quality of the studies, coherence, clinical impact, and generalizability. The overall level of scientific evidence
reflects the integration of the results of the 4 criteria for assessing scientific evidence to report confidence in
the results of the scientific evidence. The quality of the scientific evidence was assessed by the assessors
who conducted the systematic review to answer the assessment questions.

CDA-AMC Update (2026)

The current review included the 7 ICls reported in the prior review and added 2 additional ICls, ipilimumab
and tremelimumab. Consistent with the INESSS report, our eligibility criteria encompassed different
primary study designs, including RCTs, nonrandomized studies, and PK/PD modelling studies. We included
systematic reviews to scan their references for additional records, assess their methodological quality,

and compare their findings with our report (the overlap between selected flagged systematic reviews and
the primary studies included in this review is provided in Appendix 8). We did not include clinical practice
guidelines in this review. In contrast to the INESSS report that investigated a broad dosing regimen,

this review targeted studies that evaluated a fixed-dosing regimen versus weight-based dosing for the

ICI. Similarly, we performed a descriptive synthesis of the included studies to report on the evidence.
Nevertheless, in descriptive systematic reviews, particularly when there are many included studies, synthesis
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statements are often limited to reporting the number of relevant studies and the direction and magnitude of
effect estimates. There is no quantitative pooling of data in this synthesis strategy.

The largest difference between our review and the INESSS report’ is that the INESSS report’ involved
clinical judgments to move from evidence to recommendations, which was beyond the scope of this report.
To do this would require a systematic and evidence-based approach, including pooling data quantitatively
when possible through meta-analyses, assessing the certainty of evidence using grading frameworks such
as GRADE,*®¢ and then moving from evidence to recommendations and guidelines using an evidence-to-
decision framework.® This framework would consider not only the pooled evidence, but also additional
contextual factors such as patient values and preferences, feasibility, costs, and equity. We addressed this
as a limitation in the report.

Lastly, this review appraised the quality (internal validity) of both primary and secondary included studies.

In the INESSS report,” quality appraisal was conducted using generic design tools such as those from the
Public Health Agency of Canada and the Critical Appraisal Skills Programme.® These tools are not study
design—specific and may miss important and specific methodological issues linked to each design. We used
Cochrane RoB 2 for RCTs,™ ROBINS-I for nonrandomized studies,’ and AMSTAR 2 for reviews.'® These
tools are intended to assess internal validity only and may not be useful for informing aspects such as
applicability (generalizability) and external validity. Assessing external validity would require additional clinical
judgment beyond the scope of this review.

ICI-Specific Conclusions and Synthesis With Findings From the INESSS Report

We summarized and compared the findings from the INESSS report and this review in Table 5.

Atezolizumab

Safety and Efficacy Outcomes

Our included study (Patel, 2024)3® did not provide atezolizumab-specific comparisons between fixed and
weight-based dosing because outcomes were reported only at the pooled ICI level and included very few
patients receiving atezolizumab. At the overall group level, ORRs were 72.2% with fixed dosing, 60.9% with
per-body-weight dosing, and 75.7% with low-dose treatment; however, OS was not reported by arm, and
safety outcomes were not reported, so no conclusions can be drawn regarding comparative efficacy or safety
for atezolizumab specifically. The external validity of this study to the context in Canada is limited because
this was a single-centre study from India conducted in a resource-limited setting with multiple tumour types,
various clinical settings, and mixed concurrent treatments, which the authors noted makes generalization
difficult.

These findings are consistent with those of the INESSS report,” which also found a lack of robust
comparative data. The report concluded that the evidence is insufficient to assess differences in efficacy
between fixed and weight-based dosing and that the available safety data are limited and of low certainty.
Although some differences in AE rates were observed at higher weight-based doses (e.g., 20 mg/kg versus
fixed 1,200 mg), these findings do not establish a clear or consistent advantage for either dosing strategy.
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Systematic review evidence also aligns with this interpretation. The network meta-analysis by Hong et al.?!
evaluated different fixed-dose regimens of atezolizumab and identified some variation in AE risk across
doses; however, it did not include weight-based comparisons, limiting its applicability to the question of
interest. Similarly, Wesevich et al.2? reported no direct clinical comparative data for atezolizumab dosing
strategies, relying instead on PK simulations suggesting adequate exposure across alternative dosing
approaches.

Taken together, the available evidence from the included study and external sources consistently
demonstrates a lack of reliable, direct comparative evidence. Our findings do not support a clear conclusion
regarding differences in efficacy or safety between fixed and weight-based dosing of atezolizumab.

PK/PD Modelling Outcomes

Our included PK/PD modelling study (Ter Heine)® found that the alternative weight-banded fixed dosing
regimen, compared with the reference fixed-dose regimen of atezolizumab 1,200 mg every 3 weeks,
produced consistently lower modelled exposure across all reported PK parameters, with ratios of 0.82

for cycle 1 trough concentration, steady-state trough concentration, cycle 1 AUC, and steady-state AUC.
These findings indicate an approximately 18% reduction in exposure with the weight-banded fixed dosing
regimen relative to fixed dosing. External validity may be limited because the simulations were based on a
representative population living in Europe, and the authors noted that populations with higher average body
weight may receive higher doses. In addition, the study relied on modelled PK outcomes rather than real-
world clinical data.

These findings are partially consistent with the INESSS report.” INESSS similarly identified PK variation
across atezolizumab dosing strategies but, overall, interpreted the exposure differences as modest and
unlikely to be clinically important. In particular, the report noted that predicted AUC values were similar
across regimens such as 840 mg every 2 weeks, 1,200 mg every 3 weeks, and 1,680 mg every 4 weeks,
whereas C . and C__ varied somewhat depending on schedule and body weight. Thus, both sources
suggest that alternative atezolizumab dosing can alter exposure, but the included study found a more
consistent reduction across trough and AUC measures than the broader equivalence suggested by INESSS.

The findings are more closely aligned with the narrative reviews by Wesevich et al.2 and Sehgal.?®
Wesevich et al.2 summarized evidence indicating that alternative atezolizumab dosing maintained trough
concentrations higher than the proposed PD target of 6 mcg/mL. Similarly, Sehgal?® reported that for
atezolizumab 1,680 mg every 4 weeks versus 1,200 mg every 3 weeks, predicted C__ was only modestly
lower, AUC was slightly higher, and exposure remained above the target concentration considered sufficient
for receptor saturation. Taken together, these reviews support the interpretation that, although alternative
regimens may reduce exposure relative to standard fixed dosing, the reduction may still remain within a
clinically acceptable and pharmacodynamically adequate range.

Overall, the included study suggests that weight-banded fixed dosing results in consistently lower systemic
exposure than fixed dosing, whereas external evidence indicates that such reductions may still preserve
pharmacodynamic sufficiency. Therefore, the direction of effect is broadly consistent with prior evidence
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showing some exposure differences between regimens, although the magnitude of reduction observed in the
included study appears greater than that reported in the INESSS report.”

Avelumab

Safety and Efficacy Outcomes

Our included studies suggest that fixed-dose and weight-based avelumab have broadly similar efficacy

and safety. In the small clinical trial by Herrera,?® response outcomes for the 10 mg/kg weight-based arm
were generally within the range observed across the fixed-dose arms, without showing a clear advantage

for 1 strategy overall. Applicability of this study is limited because the trial was very small, included a highly
selected group of heavily pretreated patients, and evaluated several experimental dosing regimens, including
doses that are not standard in routine practice. The 2 model-based studies, Masters® and Novakovic,%
likewise found no meaningful ER differences between 800 mg fixed dosing and 10 mg/kg weight-based
dosing for either efficacy or safety. Although Novakovic®? reported a slightly higher predicted rate of irAEs
with fixed dosing, the difference was small, and overall both studies supported comparable safety profiles.
For the Masters®' study, applicability is somewhat limited because the findings are based on pharmacokinetic
modelling and simulations rather than direct clinical comparisons of outcomes, and the analysis relies on
selected clinical trial populations with strict eligibility criteria. Although Novakovic®? used a large, pooled
dataset, generalizability is likewise limited because the study relies on PK modelling and simulations rather
than direct comparative clinical outcomes.

Overall, these findings are consistent with the INESSS report,” which also concluded that efficacy and irAEs
appear similar between fixed-dose (800 mg) and weight-based (10 mg/kg) avelumab, while noting that the
certainty of evidence is limited. No additional literature reviews were identified for this ICI.

PK/PD Modelling Outcomes

Our included studies suggest that fixed-dose and weight-based avelumab produce broadly comparable

PK profiles. In the small clinical PK/PD trial (Herrera),?® fixed dosing — particularly 500 mg every 2 weeks

— resulted in lower overall exposure (AUC) and peak concentrations (C__ ) compared with weight-based
dosing (10 mg/kg every 2 weeks), although trough concentrations (Ctmugh) and terminal half-life were

similar, indicating comparable sustained exposure and elimination. In contrast, larger model-based studies
(Masters;®' Novakovic®?) showed that fixed dosing (800 mg every 2 weeks) and weight-based dosing (10 mg/
kg every 2 weeks) produced overlapping exposure metrics (AUC, C__, Ctrough) with no meaningful overall
differences. These studies also found that fixed dosing leads to weight-dependent variability in exposure,
whereas weight-based dosing results in more consistent exposure across body weight groups.

These findings are consistent with the INESSS report,” which similarly concluded that PK parameters —
including AUC, C__,and C_. — are almost similar between 10 mg/kg and 800 mg every 2 weeks, with
substantial overlap in exposure across body weight categories. INESSS’ also reported similar half-life across
dosing regimens and noted weight-related variability in exposure with fixed dosing, while emphasizing that
these differences are modest and unlikely to be clinically meaningful. No additional literature reviews were
identified for this ICI.
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Cemiplimab

Safety and Efficacy Outcomes

Across our included studies, fixed-dose and weight-based cemiplimab appeared broadly similar for efficacy
and safety in advanced or metastatic cutaneous squamous cell carcinoma. Hughes et al.3? provided the
clearest direct comparison, although generalizability was somewhat limited due to the nonrandomized
design. Rischin et al. (2020)% and Rischin et al. (2024)*° provided supportive but less direct evidence, but
their generalizability was impacted by selected trial populations, and for Rischin et al. (2024),% also by the
small sample size and single-arm design. Overall, confidence in this conclusion remains limited by serious
risk of bias, lack of adjusted head-to-head analyses, and some concerns about external validity.

These findings are consistent with both the INESSS report” and the narrative review by Lee et al.?® The
INESSS report’ concluded that overall response, disease control, time to response, duration of response,
and AE rates were similar between cemiplimab 3 mg/kg every 2 weeks and 350 mg every 3 weeks in
metastatic cutaneous squamous cell carcinoma, and our included studies support that same overall
interpretation. Similarly, Lee et al.?® reported broadly similar ORRs, durable responses, and comparable
rates of grade 3 or higher TRAEs across cemiplimab dosing strategies, which is consistent with the pattern
observed in Hughes et al.*2 and Rischin et al. (2020).%°

PK/PD Modelling Outcomes

Across our included studies, fixed-dose and weight-based cemiplimab produced broadly similar PK
exposure. Both the PopPK analyses (Yang,®® which included a large, diverse pooled clinical trial population
across multiple tumour types and body weight ranges, although limited by reliance on modelling and trial
populations, and Paccaly,® which similarly incorporated a wide weight range and multiple malignancies
but was also based on modelled and trial data) and the observed phase Il data from Rischin et al. (2024)%*
demonstrated comparable steady-state exposure between 350 mg every 3 weeks and 3 mg/kg every 2
weeks, with overlapping or very similar AUC, C, | orC . and C_ values. Although minor early differences
and some variation across body weight groups were reported, these findings did not indicate a clear or
clinically meaningful exposure advantage for either dosing strategy.

These findings are consistent with both the INESSS report” and the narrative review by Lee et al.?® The
INESSS report’ similarly concluded, based on Paccaly®' and Yang,® that simulated AUC was comparable
between 350 mg every 3 weeks and 3 mg/kg every 2 weeks and that although minimum and maximum
concentrations may differ after the first dose, steady-state concentrations were similar across dosing
strategies. INESSS” also noted opposing exposure trends by body weight depending on dosing strategy but
emphasized that overall AUC remained similar across a wide range of body weights. Likewise, Lee et al.?
reported comparable steady-state exposure between regimens, with AUC__ values of 3.710 day x mg/L

for 3 mg/kg every 2 weeks and 3.800 day x mg/L for 350 mg every 3 weeks, as well as a terminal half-life
of approximately 19 days. Together, these external sources support the same overall conclusion as our
included studies: fixed-dose cemiplimab provides PK exposure similar to weight-based dosing.
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Dostarlimab

Safety and Efficacy Outcomes

Early-phase evidence from Patnaik et al.*¢ did not show a clear safety or efficacy advantage for either fixed
or weight-based dostarlimab dosing, but interpretation is limited by small events, small cohorts, and serious
methodological limitations. External validity is limited, because this early-phase, small, highly selected trial
population (advanced solid tumours, trial-eligible patients, mainly US-based multicentre settings) may not
fully reflect real-world oncology populations. Similarly, the INESSS report” found no statistically significant
differences across fixed-dose regimens and judged the evidence insufficient to determine whether fixed and
weight-based dosing differ in efficacy or safety. No additional literature reviews were identified for this ICI.

PK/PD Modelling Outcomes

Our included study (Patnaik et al.)* suggests that fixed-dose dostarlimab provides PK exposure broadly
comparable to higher weight-based regimens, with 1,000 mg every 6 weeks producing higher overall
exposure than 500 mg every 3 weeks.

This was consistent with the INESSS report,” which also found increased exposure with higher fixed doses,
although the evidence was interpreted more cautiously in the report because of very small sample sizes and
reliance on modelling. No additional literature reviews were identified for this ICI.

Durvalumab

Safety and Efficacy Outcomes

Across the included studies, direct comparisons of fixed versus weight-based dosing were limited and at
serious risk of bias. Patel*® and Fujiwara** showed no consistent efficacy or safety advantage for either
approach, Juergens*® did not report outcomes in a way that allowed a valid comparison by dosing strategy,
and Hijmering-Kappelle*® found broadly similar safety and efficacy between fixed and weight-based
durvalumab. Overall, the evidence does not suggest a clear clinical advantage of 1 dosing approach over the
other. In terms of external validity, Patel was a resource-constrained single-centre study in India. By contrast,
Juergens was a Canadian multicentre trial, whereas Hijmering-Kappelle’s real-world Dutch NSCLC study
may also be reasonably transferable to practice in Canada, although its COVID-era dose-escalation design
still limits generalizability.

These findings are broadly consistent with the INESSS report.” INESSS’ concluded that there was
insufficient evidence comparing fixed-dose with weight-based durvalumab, and our findings support that
conclusion, given that the available direct comparative studies were few and methodologically limited.
Although Hijmering-Kappelle*® provided a more direct comparison and suggested similar safety and efficacy
between approaches, the serious risk of bias means this evidence is still not strong enough to establish
superiority of either dosing strategy. No additional literature reviews were identified for this ICI.

PK/PD Modelling Outcomes

Included studies suggest broadly similar PK exposure between fixed and weight-based durvalumab, with

1 exception. Juergens et al.*® and Ter Heine et al.*® supported PK comparability across dosing strategies,
whereas Fujiwara et al.*? found higher exposure with fixed dosing; however, that study used nonequivalent
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regimens, so its findings should be interpreted cautiously. In terms of external validity, Juergens et al.®® is
particularly relevant to the context in Canada because it was a Canadian multicentre trial conducted across
major oncology centres and under Health Canada oversight. By contrast, Fujiwara et al.*> was conducted
only in patients living in Japan, and Ter Heine et al.>® was a European modelling study in virtual patients, so
both may not be directly generalizable to routine practice in Canada.

Overall, this is consistent with the INESSS report,” which also found that fixed and weight-based durvalumab
produce similar exposure in modelling studies, with no clear evidence of clinically important over- or under-
exposure. Fujiwara*? is the main partial inconsistency, but it has weak comparative evidence and does

not materially change the overall conclusion of broad PK similarity. No additional literature reviews were
identified for this ICI.

Ipilimumab

Safety and Efficacy Outcomes
We did not find any study reporting on this ICI regarding the safety and efficacy outcomes of interest, and the
INESSS report’ did not include this ICI either. No additional literature reviews were identified for this ICI.

PK/PD Modelling Outcomes

Ter Heine et al.*® found that weight-banded fixed dosing of ipilimumab produced equivalent PK exposure to
standard weight-based dosing. Compared with 1 mg/kg every 6 weeks, the alternative regimen (< 60 kg:

50 mg; 60 kg to 90 kg: 75 mg; > 90 kg: 100 mg) demonstrated similar Ctrough and AUC, with geometric mean
ratios of 1.0 at both early and steady state, indicating no clinically meaningful PK/PD differences. External
validity is limited, given that the model was based on a representative population living in Europe with similar
clinical and regulatory contexts, but is limited by reliance on simulated rather than real-world data. The
INESSS report’” did not contain this ICI either. No additional literature reviews were identified for this ICI.

Nivolumab

Safety and Efficacy Outcomes

Overall, our included studies are largely consistent with the INESSS summary.” Across the randomized trial,
several real-world comparative cohorts, and multiple model-informed analyses, the most common finding
was that fixed-dose nivolumab and weight-based nivolumab produced broadly similar safety and efficacy
outcomes, especially for ORR, PFS, OS, and immune-related toxicity. This aligns well with the INESSS”
conclusions that fixed dosing at 240 mg every 2 weeks or 480 mg every 4 weeks appears to have similar
efficacy and similar adverse-effect rates compared with 3 mg/kg every 2 weeks, and that evidence for cross-
dose comparisons more generally suggests little meaningful difference in response or toxicity.

For safety, the agreement is particularly strong. Most of our included comparative studies found no
statistically significant difference in irAEs, grade 3 or higher toxicity, TRAEs, or discontinuation between

fixed and weight-based dosing. This is very much in line with the INESSS statements’ that adverse-effect
rates are similar between nivolumab dosing strategies. The model-based studies also supported this pattern,
generally predicting negligible differences in safety outcomes across regimens.
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External validity is somewhat limited: most evidence comes from retrospective, single-country or single-
centre studies (e.g., Europe, India, Japan), which may not fully reflect broader oncology populations or
practice in Canada. However, inclusion of some multicentre and international trial data (e.g., from the
CheckMate 67T trial) improves generalizability, indicating findings are likely applicable to high-income
settings like Canada, yet it is still constrained by selection bias and real-world heterogeneity.

For efficacy, our review also mostly supports the INESSS” conclusions, though with a bit more nuance.
Several studies found similar ORR, PFS, and OS between dosing strategies, and the modelling studies
consistently predicted near-identical outcomes. However, a few nonrandomized studies showed numerically
better survival or response with fixed dosing, such as Campo le Brun® and Leroy.*” These findings do not
clearly contradict INESSS,” because they come from studies at serious risk of bias, where calendar-time
effects, treatment selection, and residual confounding are likely explanations. As such, the apparent
differences are better interpreted as uncertain signals from weaker real-world evidence rather than firm
inconsistency.

There are also a few studies that are only partly informative for the fixed-versus-weight-based question.
Horisaki®' did not report a direct fixed-versus-weight-based comparison; Gandhi®*®* compared weight-based
dosing with a low fixed dose rather than the standard, approved fixed regimens; and Sheng,% Zhao,* Bei®’,
and Sanghavi®® were model-informed rather than direct clinical comparisons. Even so, their overall direction
still supports the same general conclusion as INESSS:” no major clinically meaningful difference between
fixed and weight-based nivolumab dosing.

PK/PD Modelling Outcomes

Across the included PK/PD modelling and PK-focused studies of nivolumab, fixed dosing generally
produced exposures that were either very similar to or modestly higher than standard weight-based dosing,
although findings varied by regimen. Several modelling studies found that 240 mg every 2 weeks closely
approximated 3 mg/kg every 2 weeks, with only small differences in steady-state exposure metrics such
asC_,C .,andC_ (e.g., Sanghavi,*® Zhao®). Other studies suggested somewhat higher exposure with
fixed dosing: Bei (2020)°" reported an approximately 37% higher modelled early exposure with 240 mg
every 2 weeks, Sheng et al.>* found approximately a 26% to 27% higher exposure versus 3 mg/kg every

2 weeks, and Kato*® observed significantly higher trough concentrations with 240 mg every 2 weeks in a
small retrospective cohort. In contrast, Gandhi®®* showed that a low fixed dose of 40 mg resulted in markedly
lower absolute exposure than 3 mg/kg, indicating that equivalence does not hold for substantially reduced
flat doses.

For alternative schedules and formulations, the exposure profile differed but remained broadly within a
clinically relevant range. Zhao (2020)% found that 480 mg every 4 weeks had similar average exposure to
240 mg every 2 weeks or 3 mg/kg every 2 weeks, but with lower troughs and higher peaks, while Albiges®
and Zhao (2024)% showed that SC fixed-dose nivolumab regimens produced similar or higher overall
exposure than IV weight-based dosing, with delayed and lower peak concentrations than IV administration.
Ter Heine’s*® simulation study suggested that weight-banded fixed dosing regimens yielded slightly lower
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exposure than standard reference regimens, especially for dosing every 3 weeks, but the reductions
were modest.

Overall, our findings are largely consistent with the INESSS report.” Both our review and INESSS’ suggest
that a fixed dosage of 240 mg every 2 weeks provides PK exposure broadly comparable to 3 mg/kg every

2 weeks, whereas 480 mg every 4 weeks maintains similar average exposure but with lower troughs and
higher peaks. The main point of inconsistency is that some of our included studies, especially Kato,*® Bei,*
and Sheng,* suggest fixed dosing may produce modestly higher exposure than weight-based dosing rather
than near-equivalent exposure. This likely reflects differences in study design, populations, and whether
evidence came from nonrandomized study data, trial-based PK analyses, or model-based simulations.

Our findings are also consistent with the Sehgal systematic review.?® Consistent with Sehgal,?® we found
that extended-interval nivolumab dosing (480 mg every 4 weeks) leads to lower troughs, higher peaks,

and similar time-averaged exposure compared with 3 mg/kg every 2 weeks. More broadly, both syntheses
support the conclusion that approved fixed-dose and extended-interval nivolumab regimens achieve
exposure within the range considered clinically acceptable, despite some shifts in peak-to-trough fluctuation.

Pembrolizumab

Safety and Efficacy Outcomes

Across our included studies, which were mostly retrospective cohort studies at serious risk of bias

largely because of confounding, fixed and weight-based dosing strategies generally appeared to result

in similar safety and efficacy outcomes, particularly for pembrolizumab. Larger real-world studies such

as Chaitesipaseut et al.*® and Berard et al.*° found no meaningful differences in OS, PFS, or toxicity
between fixed and weight-based approaches. Likewise, Staender et al.?* reported no statistically significant
differences in survival or irAEs. Some studies suggested possible numerical differences between strategies:
Smeenk et al.** and Grit et al.* observed longer survival with hybrid or weight-banded fixed dosing,
whereas To et al.*’ reported higher response rates and PFS with fixed dosing as well as a higher incidence
of any-grade irAEs. However, these apparent differences were inconsistent across studies and should be
interpreted cautiously given the high potential for residual confounding, nonrandom treatment allocation,
and limited adjustment for baseline differences. In terms of external validity, these studies were conducted
in routine-care settings across several health systems, including Canada (Quebec), Germany, India, the
Netherlands, Taiwan, and the US, which supports some real-world generalizability. However, applicability to
the context in Canada is still somewhat limited because most evidence came from retrospective cohorts from
outside of Canada, although the Quebec study offers the most directly relevant Canadian data.

These findings are largely consistent with the INESSS report.” Similar to INESSS,’ our review found that
OS, PFS, response outcomes, and AE rates were generally comparable across fixed and weight-based
pembrolizumab dosing strategies. Although a few of our included real-world studies suggested numerical
advantages for either weight-banded fixed dosing or fixed dosing, these results were not consistent and
were likely influenced by confounding and other design limitations. As a result, our synthesis supports the
same overall conclusion as INESSS:” current evidence does not show a clear efficacy or safety advantage
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for 1 dosing approach over another, and the available comparative evidence remains limited in certainty. No
additional literature reviews were identified for this ICI.

PK/PD Modelling Outcomes

Across the included studies, fixed pembrolizumab dosing (e.g., 200 mg every 3 weeks or 400 mg every 6
weeks) generally produced comparable overall exposure (AUC and Cavg) to weight-based dosing (2 mg/

kg every 3 weeks), despite differences in peak and trough concentrations. Extended-interval fixed dosing
(400 mg every 6 weeks) tended to result in lower trough concentrations (C_ or Ctmugh) and higher peak
concentrations (C__ ) compared with more frequent dosing schedules, while maintaining similar average
exposure. Compared with weight-based regimens, fixed dosing often led to slightly higher exposure

overall — particularly in lower-weight patients — whereas weight-based dosing produced more consistent
exposure across body weights. Importantly, exposure distributions overlapped substantially across regimens;
and modelling studies, including weight-banded fixed dosing approaches, consistently demonstrated no
meaningful differences in predicted exposure. Overall, these findings suggest that fixed dosing provides
clinically comparable and acceptable PK/PD profiles, with variability in peak and trough levels but no
evidence of clinically meaningful differences in exposure. External validity is moderate: the evidence
includes large multitumour population PK datasets, which supports generalizability, but much of it comes
from modelling or simulation studies and selected trial populations rather than routine real-world practice.

In addition, direct applicability to the context in Canada is reasonable but somewhat limited, because most
studies were multinational or model-based rather than conducted specifically in oncology settings in Canada.

These findings are highly consistent with the INESSS report,” which similarly shows that pembrolizumab
exhibits linear PK, with dose-proportional increases in exposure. INESSS” also reports that fixed dosing (200
mg every 3 weeks or 400 mg every 6 weeks) yields similar average exposure to standard regimens, but with
lower trough and higher peak concentrations for extended-interval dosing. Additionally, both sources indicate
that fixed dosing can result in higher exposure compared with 2 mg/kg in some cases (approximately 35%),
while still maintaining adequate PD-1 receptor saturation. The influence of body weight on exposure under
fixed dosing — higher exposure in lower-weight patients and lower exposure in higher-weight patients — is
also consistent across both the included studies and INESSS’ findings. Overall, both sources suggest that
fixed and weight-based dosing produce broadly comparable exposure within acceptable therapeutic ranges.

Similarly, the findings align with the systematic review by Sehgal et al. (2020),?® which reported comparable
AUCs across fixed and weight-based regimens, alongside lower trough and higher peak concentrations

with extended-interval fixed dosing. The review also noted that only a very small proportion of patients were
predicted to fall below exposure thresholds, and only for a short duration, with overall exposure remaining
within clinically effective and safe ranges. Taken together, the evidence consistently indicates that differences
between dosing strategies are primarily quantitative (i.e., variability in PK parameters) rather than clinically
meaningful, supporting the equivalence of fixed and weight-based dosing approaches.
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Tremelimumab

Safety and Efficacy Outcomes

Across the included studies, there was no clear evidence that fixed dosing was meaningfully better or worse
than weight-based dosing for safety or efficacy. In Fujiwara et al.,*2 response appeared numerically lower
with fixed dosing, whereas AEs were broadly similar across groups; however, the comparison was heavily
limited by very small, nonrandomized cohorts and differences in the accompanying durvalumab regimens.

In Juergens et al.,*® outcomes were not reported separately by tremelimumab dosing strategy, so no direct
fixed-versus-weight-based comparison could be made. External validity to the context in Canada is moderate
to high because this was a Canadian multicentre trial conducted in routine oncology centres in Canada using
clinically relevant platinum-doublet backbones, although generalizability is still limited by its early-phase,
nonrandomized design and heterogeneous mixed-tumour population. Overall, the evidence is sparse and at
serious risk of bias. The INESSS report” did not contain this ICI either. No additional literature reviews were
identified for this ICI.

PK/PD Modelling Outcomes

Across studies, fixed-dose tremelimumab 75 mg produced PK exposure broadly similar to low weight-based
dosing (1 mg/kg), whereas higher weight-based dosing (e.g., 3 mg/kg or 10 mg/kg) predictably resulted

in greater exposure. Fujiwara*? and Juergens*® showed that 75 mg fixed dosing yielded comparable, and

in some cases slightly higher, trough levels and accumulation than 1 mg/kg, whereas Hwang's®® PopPK
analysis demonstrated substantial exposure overlap across body weight groups. The Hwang study® could
be informative for the context in Canada, given its large, multinational population that included a centre in
Canada (Princess Margaret Cancer Centre) and similar oncology practice settings, although generalizability
remains limited by reliance on clinical trial populations and PK modelling. Overall, these findings support
the PK feasibility of fixed dosing at standard lower dose levels, though the evidence is primarily based on
early-phase studies and modelling rather than direct exposure-equivalence trials. The INESSS report’ did not
contain this ICI either. No additional literature reviews were identified for this ICI.

Table 5: Comparison of INESSS Recommendations and CDA-AMC Findings on ICI Dosing
Strategies
Doses and

regimens
described in

Doses and
regimens

described in Areas of

INESSS report
(2022)

INESSS report
recommendations

CDA-AMC update
(2026)

Alignment of
reports

consistency or
divergence

Atezolizumab Fixed dosing: After analyzing all Fixed dosing: Safety and Safety and
e 850 mg q.2.w. the information e 1,200 mg q.3.w. | efficacy efficacy
e 1,200 mg g.3.w. ?C())l:lc?vs;[r?g,dtg:ages Weight-banded outc<_)mes: outcomes:
e 1,680 mg q.4.w. should be used fixed dosing: Consistent . Both source? .
Weight-based for atezolizumab ® <70kg: 840 mg | PK/PD modelling repglrtﬁld Cc)in tlmtIted
dosing: (in all approved q.3-w. outcomes: i;?r:sar: fi)z(ae?j °
e 10 mg/kg q.3.w. | indications): ® 270 kg: 1,200 Somewhat dosing vs. weight-

® 840 mg IV every mg q.3.w. consistent based dosing
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Doses and
regimens
described in
INESSS report
(2022)

® 15 mg/kg q.3.w.
e 20 mg/kg q.3.w.

INESSS report
recommendations

2 weeks

or

e 1,200 mg IV
every 3 weeks

or

e 1,680 mg IV
every 4 weeks.

Conclusions and Implications for Decision- or Policy-Making

Doses and
regimens
described in
CDA-AMC update
(2026)

Alignment of
reports

Areas of
consistency or
divergence

PK/PD modelling
outcomes:

Current review
suggested lower
exposure with
weight-banded fixed
dosing than the
INESSS report.

Avelumab Fixed dosing: After analyzing all Fixed dosing: Safety and Safety and
e 800 mg q.2.w. the information e 70 mg q.2.w. efficacy efficacy
Weight-based collected, the e 350 mg q.2.w. outcomes: outcomes:
dosing: ;o;:);v;gi:c\’/ﬁll;mab o 500 Mg q.2.W. Consistent Both repfc;rts found
i similar efficacy and
° 1mgkg 42w, | peiced (in * 500 mg q.3.w. :L(t/:‘?m“;:_de"'"g immune_rmatg’d
® 3 mg/kg q.2.w. all approved ® 800 mg IV q.2.w. i ) safety between
e 10 mg/kg q.2.w. indications): Weight-based Consistent fixed-dose and
e 20 mg/kg q.2.w. ® 10 mg/kg IV dosing: weight-based
every 2 weeks e 10 mg/kg q.2.w. avelumab
(maximum 800 PK/PD modelling
mg per dose) outcomes:
Both reports found
broadly similar PK
exposure between
fixed-dose and
weight-based
avelumab, with
modest weight-
related variability.
Cemiplimab Fixed dosing: After analyzing all Fixed dosing: Safety and Safety and
e 350 mg q.3.w. the information e 200 mg q.2.w. efficacy efficacy
Weight-based collected, o 350 mg q.3.w. outcomes: outcomes:
dosing: g;en:icsllmggdosage o 600 mg q.4.w. Consistent Both repfc;rts found
i similar efficacy and
* 3mgfkg q2.w. should be used Weight-based :llj(tltl:’;)mn;::dellmg immune-relatgd
(in all approved dosing: . safety between
indications): ® 1 mg/kg Consistent fixed-dose and

e 350 mg IV every
3 weeks

® 3 mg/kg q.2.w.
® 10 mg/kg q.2.w.

weight-based
cemiplimab.

PK/PD modelling
outcomes:

Both reports
consistently found
comparable PK
exposure between
fixed-dose and
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Doses and
regimens
described in
INESSS report
(2022)

INESSS report
recommendations

Conclusions and Implications for Decision- or Policy-Making

Doses and
regimens
described in

CDA-AMC update

(2026)

Alignment of
reports

Areas of
consistency or
divergence

weight-based

cemiplimab.
Dostarlimab Fixed dosing: Not reported Fixed dosing: Safety and Safety and
* 500 mg q.3.w. ® 500 mg q.3.w. efficacy efficacy
e 1,000 mg q.6.w. * 1,000mg q6.w. | outcomes: outcomes:
Weight-based Weight-based Consistent Both reports
dosing: dosing: PK/PD modelling | found insufficient
outcomes: evidence to
® 1 mg/kg q.2.w. ® 1 mg/kg q.2.w. Consistent determine whether
® 3 mg/kg g.2.w. ® 3 mg/kg q.2.w. fixed- and weight-
® 10 mg/kg q.2.w. ® 10 mg/kg q.2.w. based dostarlimab
differ in efficacy or
safety.
PK/PD modelling
outcomes:
Both reports
found increased
dostarlimab
exposure with
higher fixed-dose
regimens.
Durvalumab Fixed dosing: After analyzing all Fixed dosing: Safety and Safety and
e 750 mg q.2.w. the information e 1,125 mg q.3.w. efficacy efficacy
e 1,500 mg q.2.w. fr?”(?cﬁed" e 1,500 mg q.3.w. outcomes: outcomes:
e followin .
Weight-based piienaini e 1,500 mg g.4w, | Consistent Both reports
dosing: : PK/PD modelling | found insufficient
- dosages should Welght-based outcomes: Comparative
® 1 mg/kg q.2.w. be used (for dosing: : evidence for
Consistent
e 3mg/kgq.2w. | all approved ° 15mglkg durvalumab, with
e 10 mg/kg q.2.w. | indications): g.3.w. (during no clear safety or
e 15mgkg q.2w. | ® 10 mgkg IV chemotherapy, efficacy advantage

® 20 mg/kg q.2.w.

every 2 weeks
(maximum 750
mg)

or

® 15 mg/kg IV
every 3 weeks
(maximum 1,125
mg)

or

® 20 mg/kg IV
every 4 weeks
(maximum 1,500
mg)

then 20 mg/kg
q.4.w.)

® 10 mg/kg g.2.w.

Weight-banded
fixed dosing:

Durvalumab

(9-2.w.):
® <60 kg: 480 mg

® 60 kg to 80 kg:
600 mg

e >80 kg: 720 mg

Durvalumab

(9-4.w.):
® <60 kg: 960 mg

for either dosing
strategy.

PK/PD modelling
outcomes:

Both reports found
broadly similar
durvalumab

PK exposure
across dosing
strategies, with

no clear clinically
important exposure
differences.
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Doses and Doses and
regimens regimens
described in described in Areas of
INESSS report INESSS report CDA-AMC update Alignment of consistency or
(2022) recommendations (2026) reports divergence

® 60 kg to 80 kg:
1,200 mg

e >80 kg: 1,440
mg

Ipilimumab Not reported Not reported Weight-based Not applicable Not applicable

dosing:

® g.6.w.: 1 mg/kg

Weight-banded

fixed dosing:

® <60 kg: 50 mg

® 60 kg to 90 kg:
75 mg

® > 90 kg: 100 mg

Nivolumab Fixed dosing: After analyzing all Fixed dosing: Safety and Safety and
e 240 mg q.2.w. the information ® 40 mg q.2.w. efficacy efficacy
* 360 mg q.3.w. ;:ol:lec.ted,dthe ° 40 mg q.3.w. outcomes: . outcomes:

o 480 q.4.w. %OV;/(TS osaé;es o 240 mg q.2.W. Largely consistent | Both reports found
. should be use PK/PD modelling | broadly similar
Weight-based for nivolumab ® 240 mg g.4.w. outcomes: nivolumab safety

dosing: monotherapy ® 480 mg q.4.w. Somewhat and efficacy

e 0.1 mg/kg q.2.w. _(for_ aIIlapproved e 720 mg q.4.w. consistent between fixed- and
® 0.3 mgkg q.3.w. | Indications): * 960 mg q.4.w. weight-based

e 1 mg/kg q.2.w. ® 3 mg/kg IV dosing, although

® 2 mg/kg q.3.w.
e 3 mg/kg q.2.w.
® 10 mg/kg q.2.w.
e 20 mg/kg q.2.w.

every 2 weeks
(maximum 240
mg)

or

® 4.5 mg/kg IV
every 3 weeks
(maximum 360
mg)

or

® 6 mg/kg IV
every 4 weeks
(maximum 480
mg)

After analyzing all

the information

collected, the
following dosages
should be used
for nivolumab in
combination with
ipilimumab:

e 1,200 mg q.4.w.
Weight-based
dosing:

® 2 mg/kg q.3.w.
® 3 mg/kg q.2.w.
® 3 mg/kg q.3.w.
® 10 mg/kg q.2.w.

the CDA-AMC
review included
more real-world and
model-informed
evidence, with
some uncertain
numerical
differences, and

in favour of the
fixed-dose in a few
nonrandomized
studies.

PK/PD modelling
outcomes:

The CDA-AMC
report identified
some studies
suggesting
modestly higher
exposure with fixed
dosing
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regimens
described in

INESSS report

INESSS report
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Doses and
regimens
described in
CDA-AMC update

Alignment of

Areas of
consistency or

(2022)

recommendations

e 1 mg/kg IV
every 3 weeks
(for metastatic
melanoma)

e 3 mg/kg IV
(maximum
240 mg) every
3 weeks for
metastatic renal
adenocarcinoma
and colorectal
cancer

(2026)

reports

divergence

Pembrolizumab

Fixed dosing:

® 200 mg q.3.w.
® 400 mg q.6.w.
Weight-based
dosing:

® 1 mg/kg g.2.w.
® 2mg/kg q.3.w.
® 3 mg/kg q.2.w.
® 10 mg/kg q.2.w.
® 10 mg/kg q.3.w.

After analyzing all

the information

collected, the

following dosages

should be used for

pembrolizumab

(in all approved

indications):

® 2 mg/kg IV
every 3 weeks
(maximum 200
mg)

or

® 4 mg/kg IV
every 6 weeks
(maximum 400
mg)

Fixed dosing:

e 200 mg q.3.w.

® 400 mg q.6.w.

Weight-banded

fixed dosing:

e 100 mg/150
mg/200 mg g.3.w.
(by weight: < 65
kg/ 65 kg to 90
kg/> 90 kg)

or

e double q.6.w.
(200 mg/300
mg/400 mg).

Weight-based:

® 2 mg/kg q.3.w.

® 10 mg/kg q.2.w.
(plus 10 mg/kg
q.3.w. in pooled
safety)

® 4 mg/kg q.6.w.

Safety and
efficacy
outcomes:

Consistent

PK/PD modelling
outcomes:

Consistent

Safety and
efficacy
outcomes:

Both reports found
comparable efficacy
and safety across
dosing strategies,
with no clear
advantage for either
approach.

PK/PD modelling
outcomes:

Both reports found
broadly comparable
PK exposure across
dosing strategies,
with expected peak
and trough and
body weight-related
variability.

Tremelimumab

Not reported

Not reported

Fixed-dosing:

® 75mgqg4.w. x4
+ durvalumab
1,500 mg q.4.w.
x 13

e 750 mg q.4.w.
monotherapy

Weight-based
dosing:

® 1 mg/kg q.4.w.
e 3 mg/kg g.4.w. x

Not applicable

Not applicable
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Doses and Doses and
regimens regimens

described in described in Areas of
INESSS report INESSS report CDA-AMC update Alignment of consistency or
(2022) recommendations (2026) reports divergence

6 then g.12.w.
® 10 mg/kg x 6
then g.12.w. x 3
+ durvalumab 15
mg/kg q.4.w. x 1
® 1 mg/kg q.4.w.
x 4 + durvalumab
20 mg/kg g.4.w.
x 4 then 10 mg/
kg g.2.w. up to 22
doses

CDA-AMC = Canada’s Drug Agency; ICI = immune checkpoint inhibitor; INESSS = Institut national d’excellence en santé et en services sociaux; PK = pharmacokinetic;
PK/PD = pharmacokinetics and pharmacodynamics; q.2.w. = every 2 weeks; q.3.w. = every 3 weeks; q.4.w. = every 4 weeks; q.6.w. = every 6 weeks; q.12.w. = every 12
weeks; vs. = versus.
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Please note that this appendix has not been copy-edited.

Table 6: Search Strategy Yield Summary

Database(s) searched Date of search Number of results
Ovid MEDLINE(R) ALL 1946 to July 29, 2025 (OVID) July 30, 2025 2,911
Embase Classic+tEmbase 1947 to 2025 July 25 (OVID) July 30, 2025 4,929
Cochrane Database of Systematic Reviews 2005 to July 23, 2025 (OVID) July 30, 2025 0
Cochrane Central Register of Controlled Trials June 2025 (OVID) July 30, 2025 616

Note: The total of the database search results was 8,456 references. A total of 1,992 references were identified as duplicates and removed, leaving 6,464 references. A
total of 1,558 references were removed because they had publication dates before 2020. These were retrieved because the field codes used for date limits in MEDLINE
and Embase were broader than publication date and included the date the records were added to the database. This is a common practice when updating literature
searches in these databases. The final number of references from the database searches was 4,906. Grey literature searches identified 517 references.

Table 7: Search Strategy — Ovid MEDLINE(R) ALL — 1946 to July 29, 2025

# Searches Results
1 Nivolumab/ 6,410
2 Pembrolizumab.nm. 5,079
3 (BMS936558 or BMS-936558 or CMAB819 or CMAB-819 or keytruda* or lambrolizumab* or MDX1106 or 19,552
MDX-1106 or MK3475 or MK-3475 or nivolumab* or ONO4538 or ONO-4538 or opdivo* or pembrolizumab*
or SCH900475 or SCH-900475).ti,ab,kf,ot.
4 Durvalumab.nm. 923
5 (durvalumab® or imfinzi* or medi4736 or medi-4736).ti,ab,kf,ot. 2,342
6 Avelumab.nm. 494
7 (avelumab* or bavencio* or “msb 0010682” or msb 0010718c or msb 10682 or msb 10718c or msb0010682 1,237
or msb0010718c or msb10682 or msb10718c or “pf 06834635 or pf 6834635 or pf06834635 or pf6834635).
ti,ab,kf,ot.
8 Atezolizumab.nm. 1,725
9 (anti-PDL1 or atezolizumab* or mpdl 3280a or mpdI3280a or rg 7446 or rg7446 or tecentriq* or tecntriq®). 4,544
ti,ab,kf,ot.
10 Cemiplimab.nm. 191
11 (cemiplimab* or libtayo* or regn 2810 or regn2810 or sar 439684 or sar439684).ti,ab,kf,ot. 604
12 dostarlimab.nm. 79
13 (“anb 011” or anb011 or dostarlimab* or gsk 4057190 or gsk4057190 or jemperli* or “tsr 042" or tsr042 or 210
wbp 285 or wbp285).ti,ab,kf,ot.
14 Ipilimumab/ 3,415
15 (ipilimumab* or strentarga* or yervoy* or bms 734016 or bms734016 or cs 1002 or cs1002 or eb 1003 or 6,006
eb1003 or hix 13 or hix13 or ibi 310 or ibi310 or “mdx 010” or mdx 101 or mdx010 or mdx101 or pbp 1701 or
pbp1701).ti,ab, kf,ot.
16 tremelimumab.nm. 308
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17 (tremelimumab* or Imjudo* or ticilimumab* or cp 675 206 or cp 675,206 or cp 675206 or cp675 206 or 686

cp675,206 or cp675206 or medi 1123 or medi1123).ti,ab,kf,ot.
18 or/1-17 28,833
19 Dose-Response Relationship, Drug/ 429,022
20 Drug Administration Schedule/ 104,132
21 Drug Dosage Calculations/ 2,820
22 (dosing* or dose* or dosage®).ti. 251,776
23 (fixed dosage* or fixed dose* or fixed dosing* or flat dosage* or flat dose* or flat dosing* or Q2W or Q3W or 17,674

Q4W or Q6W or posolog* or administration schedule*).ti,ab,kf.
24 ((dose* or dosage* or dosing*) adj3 (model* or weight* or weight-based* or schedule* or regimen* or 206,026

frequenc* or amount* or duration* or response* or calculation®)).ti,ab,kf.
25 (administration strategies or administration strategy or administration time* or daily dosage* or daily dose* 497,574

or daily dosing* or different dosage* or different dose* or different dosing* or dosage* response relationship*

or dose* response relationship* or dosing* response relationship* or dosage* design* or dose* design* or

dosing* design* or dosage* interval* or dose* interval* or dosing* interval* or high* dosage* or high* dose*

or high* dosing™ or low* dosage* or low* dose* or low* dosing* or small* dosage*or small* dose* or small*

dosing* or various dosage* or various dose* or various dosing* or recommended dose* or recommended

dosing* or recommended dosage* or optimal dose* or optimal dosage* or optimal dosing* or dose*

strategies or dose* strategy or dosage* strategies or dosage* strategy or dosing* strategies or dosing

strategy).ti,ab,kf.
26 (Exposure adj4 response).ti,ab,kf. 22,984
27 exp Pharmacokinetics/ 348,970
28 (pharmacokinetic* or pharmaco-kinetic* or kinetic* or elimination half-life or washout or wash-out).ti,ab,kf. 716,681
29 (time adj3 “peak concentration*”).ti,ab,kf. 1,132
30 Area Under Curve/ 47523
31 (“area* under the curve™®” or “area* under curve*”).ti,ab,kf. 120,457
32 Nivolumab/ad, pk [Administration & Dosage, Pharmacokinetics] 1,045
33 Ipilimumab/ad, pk [Administration & Dosage, Pharmacokinetics] 560
34 (pharmacodynamic* or pharmaco-dynamic*).ti,ab,kf. 58,769
35 Immune Checkpoint Inhibitors/ad, pk [Administration & Dosage, Pharmacokinetics] 1,110
36 or/19-35 2,155,287
37 18 and 36 3,906
38 (2020* or 2021* or 2022* or 2023* or 2024* or 2025%).dt,ez,da. 9,444,130
39 37 and 38 2,948
40 limit 39 to (english or french) 2,91
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Table 8: Search Strategy — Embase ClassictEmbase — 1947 to July 25, 2025

# Searches Results
1 *Nivolumab/ or *Pembrolizumab/ 28,462
2 (BMS936558 or BMS-936558 or CMAB819 or CMAB-819 or keytruda* or lambrolizumab* or MDX1106 or 47,602
MDX-1106 or MK3475 or MK-3475 or nivolumab* or ONO4538 or ONO-4538 or opdivo* or pembrolizumab*
or SCH900475 or SCH-900475).ti,ab,kf.
3 *Durvalumab/ 4,037
4 (durvalumab* or imfinzi* or medi4736 or medi-4736 or LO1XC28).ti,ab,kf. 6,680
5 *Avelumab/ 1,719
6 (avelumab™ or bavencio* or “msb 0010682” or msb 0010718c or msb 10,682 or msb 10718c or msb0010682 3,032
or msb0010718c or msb10682 or msb10718c or “pf 06834635” or pf 6834635 or pf06834635 or pf6834635).
ti,ab,kf.
7 *Atezolizumab/ 5,662
8 (anti-PDL1 or atezolizumab* or mpdl 3280a or mpdI3280a or rg 7446 or rg7446 or tecentriq* or tecntriq). 11,246
ti,ab,kf.
9 *Cemiplimab/ 885
10 (cemiplimab* or libtayo* or regn 2810 or regn2810 or sar 439684 or sar439684).ti,ab,kf. 1,426
11 *dostarlimab/ 397
12 (“anb 011” or anb011 or dostarlimab* or gsk 4057190 or gsk4057190 or jemperli* or “tsr 042" or tsr042 or 569
wbp 285 or wbp285).ti,ab,kf.
13 *ipilimumab/ 7,166
14 (ipilimumab* or strentarga™® or yervoy* or bms 734016 or bms734016 or cs 1002 or ¢s1002 or eb 1003 or 14,373
eb1003 or hix 13 or hix13 or ibi 310 or ibi310 or “mdx 010” or mdx 101 or mdx010 or mdx101 or pbp 1701 or
pbp1701).ti,ab,kf.
15 *ticilimumab/ 1,140
16 (tremelimumab* or Imjudo* or ticilimumab* or cp 675 206 or cp 675,206 or cp 675206 or cp675 206 or 1,818
cp675,206 or cp675206 or medi 1123 or medi1123).ti,ab,kf.
17 or/1-16 [ICI Drug Terms] 70,296
18 dose response/ 413,851
19 drug administration/ 96,150
20 dose calculation/ 26,172
21 (dosing* or dose* or dosage®).ti. 408,354
22 (fixed dosage* or fixed dose* or fixed dosing* or flat dosage* or flat dose* or flat dosing* or Q2W or Q3W or 47,348
Q4W or Q6W or posolog* or administration schedule*).ti,ab,kf.
23 ((dose* or dosage™* or dosing*) adj3 (model* or weight* or weight-based* or schedule* or regimen* or 318,452
frequenc* or amount* or duration* or response* or calculation®)).ti,ab,kf.
24 (Exposure adj4 response).ti,ab,kf. 30,791
25 (administration strategies or administration strategy or administration time* or daily dosage* or daily dose* 787,724
or daily dosing* or different dosage* or different dose* or different dosing* or dosage* response relationship*
or dose* response relationship* or dosing* response relationship* or dosage* design* or dose* design* or
dosing* design* or dosage* interval* or dose* interval* or dosing* interval* or high* dosage* or high* dose*
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# Searches Results

or high* dosing* or low* dosage* or low* dose* or low* dosing* or small* dosage*or small* dose* or small*

dosing* or various dosage* or various dose* or various dosing* or recommended dose* or recommended

dosing* or recommended dosage* or optimal dose* or optimal dosage* or optimal dosing* or dose*

strategies or dose* strategy or dosage* strategies or dosage* strategy or dosing* strategies or dosing

strategy).ti,ab,kf.
26 exp pharmacokinetics/ 968,297
27 (pharmacokinetic* or pharmaco-kinetic* or kinetic* or elimination half-life or washout or wash-out).ti,ab kf. 940,002
28 (time adj3 “peak concentration*”).ti,ab,kf. 1,448
29 exp area under the curve/ 243,503
30 (“area* under the curve*” or “area* under curve*”).ti,ab,kf. 166,736
31 nivolumab/do, pk [Drug Dose, Pharmacokinetics] 441
32 pembrolizumab/do, pk [Drug Dose, Pharmacokinetics] 421
33 durvalumab/do, pk [Drug Dose, Pharmacokinetics] 116
34 avelumab/do, pk [Drug Dose, Pharmacokinetics] 81
35 atezolizumab/do, pk [Drug Dose, Pharmacokinetics] 166
36 cemiplimab/do, pk [Drug Dose, Pharmacokinetics] 40
37 dostarlimab/do, pk [Drug Dose, Pharmacokinetics] 12
38 ipilimumab/do, pk [Drug Dose, Pharmacokinetics] 386
39 ticilimumab/do, pk [Drug Dose, Pharmacokinetics] 100
40 (pharmacodynamic* or pharmaco-dynamic*).ti,ab,kf. 101,002
41 immune checkpoint inhibitor/do, pk [Drug Dose, Pharmacokinetics] 132
42 or/18-41 [Dosage or Pharmacokinetic Terms] 3,243,250
43 17 and 42 [Combining ICI Drugs + Dosage or Pharmacokinetic Terms] 16,858
44 | limit 43 to dc = 20200101-20251231 11,520
45 | limit 44 to (english or french) 11,451
46 (conference review or conference abstract).pt. 5,566,774
47 | 45 not 46 4,929

Table 9: Search Strategy — Cochrane Database of Systematic Reviews — 2005 to July 23,

2025
# Searches Results
1 (BMS936558 or BMS-936558 or CMAB819 or CMAB-819 or keytruda* or lambrolizumab* or MDX1106 or 8
MDX-1106 or MK3475 or MK-3475 or nivolumab* or ONO4538 or ONO-4538 or opdivo* or pembrolizumab*
or SCH900475 or SCH-900475).ti,ab,kw.
2 (durvalumab* or imfinzi* or medi4736 or medi-4736).ti,ab,kw. 0
3 (avelumab* or bavencio* or “msb 0010682” or msb 0010718c or msb 10682 or msb 10718c or msb0010682 2
or msb0010718c or msb10682 or msb10718c or “pf 06834635” or pf 6834635 or pf06834635 or pf6834635).
ti,ab,kw.
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# Searches Results
(anti-PDL1 or atezolizumab* or mpdl 3280a or mpdI3280a or rg 7446 or rg7446 or tecentriq* or tecntriq). 1
ti,ab,kw.

(cemiplimab* or libtayo™ or regn 2810 or regn2810 or sar 439684 or sar439684).ti,ab,kw.
(“anb 011” or anb011 or dostarlimab* or gsk 4057190 or gsk4057190 or jemperli or “tsr 042" or tsr042 or wbp
285 or wbp285).ti,ab,kw.

7 (ipilimumab* or strentarga* or yervoy* or bms 734016 or bms734016 or cs 1002 or cs1002 or eb 1003 or 4
eb1003 or hix 13 or hix13 or ibi 310 or ibi310 or “mdx 010” or mdx 101 or mdx010 or mdx101 or pbp 1701 or
pbp1701).ti,ab,kw.

8 (tremelimumab* or Imjudo* or ticilimumab ticarcillin* or cp 675 206 or cp 675,206 or cp 675206 or cp675 206 0
or cp675,206 or cp675206 or medi 1123 or medi1123).ti,ab,kw.

9 (immune checkpoint* blockade* or immune* checkpoint blocker* or immune checkpoint* inhibition* or 22
immune checkpoint* inhibitor* or PD-1 inhibitor* or PD-1-PD-L1 blockade* or PD-L1 inhibitor* or PD-L1
blockade* or programmed cell death protein 1 inhibitor* or programmed death-ligand 1 inhibitor*).ti,ab,kw.

10 or/1-9 26

11 (dosing* or dose* or dosage®).ti. 173

12 (fixed dosage* or fixed dose* or fixed dosing* or flat dosage* or flat dose* or flat dosing* or Q2W or Q3W or 172
Q4W or Q6W or posolog* or administration schedule*).ti,ab,kw.

13 ((dose* or dosage* or dosing*) adj3 (model* or weight* or weight-based* or schedule* or regimen* or 505
frequenc* or amount* or duration* or response* or calculation®)).ti,ab,kw.

14 (Exposure adj4 response).ti,ab,kw. 2

15 (administration strategies or administration strategy or administration time* or daily dosage* or daily dose* 841
or daily dosing* or different dosage* or different dose* or different dosing* or dosage* response relationship*
or dose* response relationship* or dosing* response relationship* or dosage* design* or dose* design* or
dosing* design* or dosage* interval* or dose* interval* or dosing* interval* or high* dosage* or high* dose*
or high* dosing* or low* dosage* or low* dose* or low* dosing* or small* dosage*or small* dose* or small*
dosing* or various dosage* or various dose* or various dosing* or recommended dose* or recommended
dosing* or recommended dosage* or optimal dose* or optimal dosage* or optimal dosing* or dose*
strategies or dose* strategy or dosage* strategies or dosage* strategy or dosing* strategies or dosing
strategy).ti,ab,kw.

16 (pharmacokinetic* or pharmaco-kinetic* or kinetic* or elimination half-life or washout or wash-out).ti,ab,kw. 66

17 (time adj3 “peak concentration*”).ti,ab,kw. 0

18 (“area* under the curve™®” or “area* under curve*”).ti,ab,kw. 6

19 (pharmacodynamic* or pharmaco-dynamic*).ti,ab,kw. 5

20 or/11-19 1,338

21 | 10 and 20 1

22 limit 21 to yr = "2020-current” 0

Dosing of Immune Checkpoint Inhibitors 74/170



Appendix 1: Literature Search Methods

Table 10: Search Strategy — Cochrane Central Register of Controlled Trials — June 2025

# Searches Results
1 Nivolumab/ 1,050
2 Pembrolizumab.sh. 349
3 (BMS936558 or BMS-936558 or CMAB819 or CMAB-819 or keytruda* or lambrolizumab* or MDX1106 or 7,014
MDX-1106 or MK3475 or MK-3475 or nivolumab* or ONO4538 or ONO-4538 or opdivo* or pembrolizumab*
or SCH900475 or SCH-900475).ti,ab,kf,ot.
4 Durvalumab.sh. 141
5 (durvalumab* or imfinzi* or medi4736 or medi-4736).ti,ab,kf,ot. 1,512
6 Avelumab.sh. 22
7 (avelumab* or bavencio* or “msb 0010682” or msb 0010718c or msb 10682 or msb 10718c or msb0010682 475
or msb0010718c or msb10682 or msb10718c or “pf 06834635” or pf 6834635 or pf06834635 or pf6834635).
ti,ab,kf,ot.
8 Atezolizumab.sh. 144
9 (anti-PDL1 or atezolizumab* or mpdl 3280a or mpdI3280a or rg 7446 or rg7446 or tecentriq* or tecntriq). 1,758
ti,ab,kf,ot.
10 Cemiplimab.sh. 28
11 (cemiplimab* or libtayo* or regn 2810 or regn2810 or sar 439684 or sar439684).ti,ab,kf,ot. 219
12 dostarlimab.sh. 18
13 (“anb 011” or anb011 or dostarlimab* or gsk 4057190 or gsk4057190 or jemperli* or “tsr 042" or tsr042 or 168
wbp 285 or wbp285).ti,ab,kf,ot.
14 Ipilimumab/ 615
15 (ipilimumab* or strentarga™® or yervoy* or bms 734016 or bms734016 or cs 1002 or ¢s1002 or eb 1003 or 2,054
eb1003 or hix 13 or hix13 or ibi 310 or ibi310 or “mdx 010” or mdx 101 or mdx010 or mdx101 or pbp 1701 or
pbp1701).ti,ab,kf,ot.
16 tremelimumab.sh. 38
17 (tremelimumab* or Imjudo* or ticilimumab* or cp 675 206 or cp 675,206 or cp 675206 or cp675 206 or 524
cp675,206 or cp675206 or medi 1123 or medi1123).ti,ab,kf,ot.
18 or/1-17 11,099
19 dose-response relationship, drug/ 36,470
20 Drug Administration Schedule/ 27,469
21 Drug Dosage Calculations/ 317
22 (dosing* or dose* or dosage®).ti. 92,078
23 (fixed dosage* or fixed dose* or fixed dosing* or flat dosage* or flat dose* or flat dosing* or Q2W or Q3W or 17,459
Q4W or Q6W or posolog* or administration schedule*).ti,ab,kf.
24 ((dose* or dosage* or dosing*) adj3 (model* or weight* or weight-based* or schedule* or regimen* or 44,058
frequenc* or amount* or duration* or response* or calculation®)).ti,ab,kf.
25 (administration strategies or administration strategy or administration time* or daily dosage* or daily dose* 112,214
or daily dosing* or different dosage* or different dose* or different dosing* or dosage* response relationship*
or dose* response relationship* or dosing* response relationship* or dosage* design* or dose* design* or
dosing* design* or dosage* interval* or dose* interval* or dosing* interval* or high* dosage* or high* dose*
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# Searches Results

or high* dosing* or low* dosage* or low* dose* or low* dosing* or small* dosage*or small* dose* or small*
dosing* or various dosage* or various dose* or various dosing* or recommended dose* or recommended
dosing* or recommended dosage* or optimal dose* or optimal dosage* or optimal dosing* or dose*
strategies or dose* strategy or dosage* strategies or dosage* strategy or dosing* strategies or dosing
strategy).ti,ab,kf.

26 (Exposure adj4 response).ti,ab,kf. 2,365
27 exp Pharmacokinetics/ 20,456
28 (pharmacokinetic* or pharmaco-kinetic* or kinetic* or elimination half-life or washout or wash-out).ti,ab,kf. 94,909
29 (time adj3 “peak concentration*”).ti,ab,kf. 654
30 Area Under Curve/ 8,948
31 (“area* under the curve*” or “area* under curve*”).ti,ab,kf. 15,775
32 (pharmacodynamic* or pharmaco-dynamic*).ti,ab,kf. 20,149
33 | or/19-32 309,582
34 18 and 33 3,549
35 limit 34 to yr = 2020 -Current” 2,055
36 limit 35 to (english or french) 2,047
37 limit 36 to conference proceeding 1,431
38 | 36 not 37 616

Table 11: Legends Within the Search Strategies Across the Databases

Syntax Description

/ Subject Heading (MeSH or EmTree)

exp means that the narrower MeSH or EmTree headings underneath are included

* truncation (e.g., child* finds child or children or childhood etc.)

Aw. textword (word/phrase appears in title or abstract)

Ai. textword (word/phrase appears in the title field)

.ab. textword (word/phrase appears in the abstract field)

kf. keyword field (author assigned keywords)

.ot. original title (word/phrase appears in the original title, which includes any non-English title in the original language)
.sh. subject heading (work/phrase appears in the subject heading field)

adj# adjacency operator (words are # adjacent to each other, in both directions)
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Table 12: Study Characteristics

Appendix 2: Study Characteristics

Author and Intervention and
Publication Year Study Design Comparator(s) Sample Size Cancer Type
RCTs (n =2)

Albiges, 2025% Multinational (17 Phase lll, open-label, e SC nivolumab 1,200 495 Advanced (not amenable to
countries; enrolled randomized, noninferiority trial mg q.4.w. (fixed) + curative surgery or radiation
across 73 sites) Recombinant human therapy) or metastatic,

hyaluronidase (rHuPH20) histologically confirmed
e |V nivolumab 3 mg/kg q.2.w. ccRCC with or without
(weight-based) sarcomatoid features
Herrera, 2021?° US and western Phase Ib randomized, e Avelumab fixed-dose (70 31 Classical Hodgkin lymphoma
Europe open-label, parallel- mg g.2.w.; 350 mg q.2.w,; (cHL)
arm pharmacokinetic/ 500 mg g.2.w.; 500 mg
pharmacodynamic clinical trial q.3.w.)
® Avelumab weight-based
dosing; different fixed doses
and dosing intervals (q.2.w.
vs. q.3.w.)
Nonrandomized studies (n = 22)
Campo Le Brun, France Prospective cohort e Nivolumab fixed dose (240 348 Advanced melanoma
2025% mg g.2.w. or 480 mg q.4.w.) (unresectable stage Il to V)
e Nivolumab weight-adjusted
dose (3 mg/kg q.2.w.)
Horisaki, 2025 Japan Retrospective cohort ® Nivolumab fixed dose (Arm 153 Advanced melanoma (Stage

1: 240 mg q.2.w./ Arm 2:
480 mg q.4.w.)

® Nivolumab weight-based
dose (Arm 3: 2 mg/kg
q.3.w./Arm 4: 3 mg/kg
q.2.w.)

V)
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Publication Year
Hughes, 2025

Australia, Germany,
US (groups 1 to 3);
Australia, Brazil,
France, Germany,
Greece, Italy, Spain
(group 6)

Study Design

Phase Il, open-label,
nonrandomized, multicohort
study

Comparator(s)

e Cemiplimab Weight-based:
3 mg/kg IV gq.2.w. (groups
110 2)

e Cemiplimab fixed-dose:
350 mg IV q.3.w. (groups 3
and 6)

Sample Size

e Enrolled: 360 total;

® Treated/analyzed (= 1
dose): 358

Cancer Type

Advanced CSCC, metastasic
cutaneous squamous cell
cancer (mCSCC), and Locally
Advanced (IaCSCC)

e Arm 1 (Alternative, weight-
based):

o g.3.w.: <65 kg 100 mg,
65 kg to 90 kg 150 mg,

2 90 kg 200 mg;
o g.6.w.: <65 kg 200 mg,
65 kg to 90 kg 300 mg,

290 kg 400 mg.

Smeenk, 2025% The Netherlands Real-world, retrospective e Pembrolizumab hybrid 766 Advanced NSCLC
bicentre cohort study (weight-based) dosing
® Pembrolizumab standard-of-
care fixed dosing (200 mg
g.3.w. or 400 mg q.6.w.)
Staender, 2025%* Germany Retrospective cohort study Nivolumab and 47 Melanoma
Pembrolizumab
e FDT
o WAT
Chaitesipaseut, us Retrospective cohort study ® Pembrolizumab WBD 1,413 NSCLC
2024% e Pembrolizumab fixed dosing
Cohen, 20245 South Africa, Australia, | Open-label, phase I, single- ® Pembrolizumab fixed dose 101 Advanced melanoma
Sweden, and Spain arm multicohort clinical trial 400 g6 for the entire cohort
(cohort B) e Pemrolizumab model
prediction of 2 mg/kg g3, or
200 mg g3, or 10 mg/kg g3
Grit, 2024%¢ Netherlands Retrospective cohort Pembrolizumab 1,966 NSCLC (Stage llIB/IV)
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Publication Year

Study Design

Comparator(s)
e Arm 2 (Standard, fixed):
o g.3.w. 200 mg;
o .6.w. 400 mg.

Sample Size

Cancer Type

Leroy, 2024%"

France

Retrospective cohort

e Nivolumab 3 mg/kg IV
g.2.w. (WBD)

e Nivolumab 480 mg IV g.4.w.
(FD)

337

Advanced melanoma

Patel, 20243

India

Retrospective study (cohort)

Pembrolizumab, nivolumab,
atezolizimab, Durvalumab

e conventional fixed dosing
® per-body-weight dosing
® |ow-dose dosing

100

mNSCLC, extensive-stage
small cell lung cancer, and
biliary tract cancer

Rischin, 2024

International
multicenter study

Open-label, nonrandomized
phase Il cohort comparison
using sequential study groups

® Fixed dose: cemiplimab 350
mg IV q.3.w. (Group 3)

® Weight-based: cemiplimab
3 mg/kg IV g.2.w. (Groups
1, 2).

® The paper also reports a
separate fixed-dose 600 mg
g.4.w. cohort, but that is not
helpful with fixed-vs.-weight-
based comparison.

e PK comparison: Groups
1& 2 (n = 96) vs. group
3 (n=34).

e AE comparison
across earlier cohorts
combined: Groups 1 to
3 (n=193) vs. group 4
(n=63)

CSscC

Berard, 2023%°

Canada

Retrospective cohort

® Pembrolizumab fixed dose
200 mg q.3.w.

® Pembrolizumab weight-
based capped dose 2 mg/kg
(max 200 mg) q.3.w.

279

NSCLC

Samlowski, 2023

us

Retrospective study (cohort)

e Nivolumab 480 mg q.4.w.
(de novo or switched)

® nivolumab 240 mg q.2.w.
® nivolumab 3 mg/kg g.2.w.

191

Melanoma
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Publication Year

Study Design

Comparator(s)

Sample Size

Cancer Type

study (cohort)

dose (2 mg/kg g.3.w.)

® Pembrolizumab 100 mg
q.3.w.

® Pembrolizumab standard-
dose (200 mg q.3.w.)

Fujiwara, 2022+ Japan Phase |, open-label trial e Cohort 3 (fixed): 65 Advanced solid tumours (part
(cohort) tremelimumab 75 mg + 2); study overall also includes
durvalumab 1,500 mg malignant mesothelioma (part
e Cohort 1 to 2 (weight- 1 expansion)
based): tremelimumab
+ durvalumab in mg/kg
regimens
Hijmering-Kappelle | The Netherlands Retrospective single-centre ® Durvalumab adjuvant: 66 NSCLC
et al., 20224 cohort study standard-dose 10 mg/kg
every 2 weeks
® Durvalumab extended-
interval fixed dose 1,500 mg
every 4 weeks
likura, 2022* Japan Retrospective cohort ® Nivolumab Weight-based: 3 113 Advanced gastric cancer
mg/kg q.2.w.;
® Fixed-dose: 240 mg q.2.w.
Okada, 20224 Japan Retrospective cohort e Nivolumab 3 mg/kg q.2.w. 199 Recurrent/metastatic
e Nivolumab 240 mg fixed squamous cell carcinoma
dose q.2.w. of the head and neck (R/M
SCCHN)
Patnaik, 20224 us Open-label, first-in human, ® Part 1:dostarlimab 1mg/kg 34 Advanced (unresectable)
phase | study (cohort) g.2.w. with subsequent dose or metastatic solid tumours
escalation to levels of 3 and with disease progression
10 mg/kg after treatment with available
e Part 2a: dostarlimab fixed standard-of-care treatments or
dose of 500 mg (q.3.w.) and treatment intolerance
1,000 mg q.6.w.
To, 2022 Taiwan Retrospective chart review ® Pembrolizumab modified- 64 Advanced NSCLC
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Author and Intervention and

Publication Year Study Design Comparator(s) Sample Size Cancer Type

Juergens, 2020 Canada Phase |b, multicenter, ® DLO = durvalumab alone 136 Advanced/metastatic solid
multicohort dose-escalation e DL1, DL2a, DL2b = weight- tumours (majority lung cancer;
trial (Rolling Six design) based dosing NSCLC subgroup reported)

e DL3, DL4 = fixed dosing

(Arm 1: Durvalumab +
chemotherapy (DLO; no
tremelimumab); arm 2:
Durvalumab + Tremelimumab
+ chemotherapy (DL1;

WBD, lower tremelimumab
dose); arm 3: Durvalumab

+ Tremelimumab +
chemotherapy (DL2a/2b;
WBD, higher tremelimumab
exposure); arm 4:
Durvalumab + Tremelimumab
+ chemotherapy (DL3;
fixed-ratio dosing); arm 5:
Durvalumab + Tremelimumab
+ chemotherapy (DL4; fixed-
ratio dosing, highest tested
cohort / RP2D))

Kato, 20204° Japan Retrospective cohort study e Nivolumab weight-based 19 RCC
dosing of 3 mg/kg

e Nivolumab flat dosing of

240 mg
Rischin, 2020%° International, Phase Il, open-label, e Cemiplimab 350 mg IV 115 mCSCC
multicenter nonrandomized, multicenter, g.3.w. (Group 3)
international study e cemiplimab 3 mg/kg IV

g.2.w. (Group 1)

PK/PD modelling or simulation studies (n = 14)

Lala, 20255 NA (modelling and PK modelling (population ® Pembrolizumab 4 mg/kg Dataset of 3,607 patients | PK model was based on
Simulation) model-based simulation) q.6.w. patient data from studies

e Pembrolizumab 400 mg
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Publication Year

Study Design

Comparator(s)

q.6.w.

® Pembrolizumab 200 mg
q.3.w.

® Pembrolizumab 2 mg/kg
g.3.w. (all IV)

Sample Size

Cancer Type

that examined melanoma,
(NSCLC) and RCC patients

(population PK; Monte Carlo;
NONMEM)

ipilimumab, nivolumab,
pembrolizumab

e Reference dosing regimen
e Alternative dosing regimen

Gandhi, 2024% India Prospective PK study e Nivolumab 40 mg flat 25 Advanced solid tumours
(9-2.w./q.3.w.)
e Nivolumab weight-based 3
mg/kg (9.2.w./q.3.w.)
Zhao, 20245 NA Model-based PopPK analysis | ® Weight-based comparator: 3,540 total in PopPK Advanced solid tumours; SC
nivolumab 3 mg/kg IV dataset cohort included metastatic
g.2.w. (also benchmarked melanoma, RCC, NSCL,
against 10 mg/kg IV q.2.w. hepatocellular carcinoma,
as an upper safe-exposure colorectal cancer, and
reference). urothelial carcinoma; pooled
e Fixed-dose regimens: historical IV dataset also
nivolumab 720 mg SC included multiple other tumour
g.4.w., 960 mg SC q.4.w., types
and 1,200 mg SC q.4.w.
(with rHuPH20) in model-
based simulations
Ter Heine, 2023%° NA PK modelling and simulation Atezolizumab, durvalumab, 500 virtual patients Lung cancer

Hwang, 2023°%°

Multinational (US,
Canada, Europe, Asia)

PopPK modelling; pooled-
analysis model using
NONMEM; external validation
using additional pooled
studies

Tremelimumab; Durvalumab
e Weight-based

e Flat-dose conversion
scenario (1 mg/kg
vs. 75 mg projected);
also monotherapy vs.
combination with

Model development:
956 patients (pooled
from 5 studies). External
validation: 554 patients
(pooled from 4 studies).

Advanced solid tumours
(NSCLC, mesothelioma,
SCCHN, urothelial, and so
forth)
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Publication Year

Study Design

Comparator(s)

durvalumab (therapy
regimen effects on CL)

Sample Size

Cancer Type

analysis

mg/kg q.2.w.

Fixed-dose regimens of
nivolumab 240 mg q.2.w.
and 480 mg q.4.w..

melanoma efficacy
analysis; 3,008 patients
for pooled safety analysis.

Masters, 2022 NA Model-informed drug Avelumab weight-based aRCC combination- aRCC in the combination
development: PopPK clinical regimen: 10 mg/kg treatment analysis dataset; reference
modelling + modelling/ IV g.2.w. (with axitinib) population: 488 patients monotherapy populations
simulation; ER (logistic Avelumab fixed-dose (from 2 trials). Pooled include solid tumours/UC/
regression) analyses using regimen: 800 mg IV g.2.w. PopPK dataset: 2,315 MCC (used for comparative
trial datasets (predicted/simulated for total (488 aRCC combo exposure context)

aRCC) + 1,827 monotherapy)
Paccaly, 20215 NA PopPK modelling and Fixed-dose cemiplimab 350 | 505 total patients pooled Advanced malignancies
simulation analysis mg IV q.3.w. overall; includes advanced
Weight-based cemiplimab 3 cscce
mg/kg IV q.2.w,;
Sanghavi, 2021%¢ NA Model-based ER/benefit-risk Weight-based nivolumab 3 | 448 patients for adjuvant | Melanoma in the adjuvant

setting for efficacy; pooled
safety dataset also included
advanced solid tumours.

Sheng, 2021%

China + global pooled

Model-informed benefit-risk

Arm 1 (fixed): Nivolumab

Exposure simulations:

Advanced and metastatic solid

simulations using pooled
clinical trial PK data

q.3.w. IV

Cemiplimab weight-based 3
mg/kg q.2.w. IV (exposure
comparison/confirmation)

(11,178 PK observations);
CSCC subset 178 patients
(2,266 PK observations)

populations assessment using popPK 240 mg q.2.w.; Chinese 240 mg g.2.w. tumours, including melanoma,
modelling + comparative Comparator (weight-based): | N = 314; Chinese 3 and squamous and
safety/efficacy analyses Nivolumab 3 mg/kg q.2.w.; mg/kg q.2.w. n = 294. nonsquamous cell NSCLC
across trial datasets Reference: Nivolumab 10 Observed Chinese safety:
mg/kg g.2.w. (included as CheckMate 077 (240 mg
well-tolerated regimen) n =20, 3 mg/kg n = 15)
and CheckMate 078 (3
mg/kg n = 241). Global
pooled safety: 3 mg/kg n =
1375, 10 mg/kg n = 131.
Yang, 202,160 NA PopPK modelling + Cemiplimab fixed 350 mg 548 patients pooled Advanced malignancies

(including advanced CSCC)
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Publication Year

Study Design

Comparator(s)

Sample Size

Cancer Type

clinical pharmacology (PopPK
+ ER safety/efficacy; benefit-
risk assessment)

(flat)

e Nivolumab 3 mg/kg r
(weight-based)

patients living in Japan
Efficacy E-R dataset: 134
patients living in Japan
PopPK modelling/
simulations: 3,939 total
(420 living in Japan)

Lala, 2020% NA PK modelling and simulation ® Pembrolizumab 400 mg 2,799 Advanced melanoma and
(population PK + simulations) q.6.w. fixed NSCLC

® Pembrolizumab 200 mg
q.3.w. fixed

® Pembrolizumab 2 mg/kg
g.3.w. weight-based

e Pembrolizumab 10 mg/kg
g.2.w. weight-based

Novakovic, 20205 | Mixed Pharmacometrics / PopPK ® Flat dose regimen of The population PK model | mMCC; advanced/metastatic
modelling + simulation using avelumab of 800 mg q.2.w. is developed from datain | UC (plus “various advanced/
data from 3 clinical trials e Weight-based dosing of 1,827 patients enrolled metastatic solid tumors” in the

avelumab of 10 mg/kg across 3 clinical trials pooled PK dataset)
q.2.w.

Zhao, 2020% NA Model-informed drug e Nivolumab fixed-dose / PK simulation dataset: Multiple tumour types
development: PopPK extended-interval (480 mg 3,203; Safety E-R (melanoma; NSCLC; RCC;
simulations + ER (safety IV g.4.w.) dataset: 2,560; Efficacy SCCHN; UGC; classical
and efficacy) + intratumoral e Nivolumab weight-based E-R datasets: OS 1,615 Hodgkin lymphoma; plus other
receptor occupancy modelling standard schedule and ORR 1,579 tumours in pooled safety)

(nivolumab 3 mg/kg IV
q.2.w.)
e Nivolumab flat-dose 240 mg
IV q.2.w. also included in
comparisons
Bei, 2020% Japan Model-based quantitative e Nivolumab 240 mg q.2.w. Safety E-R dataset: 273 Multiple advanced cancers/

tumour types (e.g., melanoma,
NSCLC, RCC, colorectal
cancer, cHL, UC, SCCHN)

aRCC = advanced renal cell carcinoma; ccRCC = clear cell renal cell carcinoma; cHL = classical Hodgkin lymphoma; CL = clearance; CRC = colorectal cancer; CSCC = cutaneous squamous cell cancer; dMMR = deficient
mismatch repair; ER = exposure-response; FDT = fixed-dose therapy; FD = fixed dose; HCC = hepatocellular carcinoma; ICl = immune checkpoint inhibitor; laCSCC = locally advanced cutaneous squamous cell cancer; mCRC =
metastatic colorectal cancer; mCSCC = metastatic cutaneous squamous cell cancer; mMMCC = metastatic Merkel cell carcinoma; mNSCLC = metastatic non—small cell lung cancer; mRCC = metastatic renal cell carcinoma;
MGMT = O6-methylguanine-DNA methyltransferase; MSI-H = microsatellite instability—high; MSS = microsatellite stable; NCT = National Clinical Trial (ClinicalTrials.gov identifier); NMA = network meta-analysis; NR = not reported;
NSCLC = non-small cell lung cancer; PD = progressive disease; PD-1 = programmed cell death protein 1; PK = pharmacokinetics; PopPK = population pharmacokinetic; q.12.w. = every 12 weeks; g.2.w. = every 2 weeks; q.3.w. =
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every 3 weeks; q.4.w. = every 4 weeks; q.6.w. = every 6 weeks; rHUPH20 = recombinant human hyaluronidase PH20; RCT = randomized controlled trial; RCC = renal cell carcinoma; RP2D = recommended phase 2 dose; SC =
subcutaneous; SCCHN = squamous cell carcinoma of the head and neck; SCLC = small cell lung cancer; uHCC = unresectable hepatocellular carcinoma; UC = urothelial carcinoma; vs. = versus; WAT = weight-adapted therapy;
WBD = weight-based dosing.
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Please note that this appendix has not been copy-edited.

Table 13: Summary of Efficacy, Effectiveness, and Safety Outcomes

Author and

publication year

Intervention characteristics

Results parameters
(measurement time)

RCTs

Results per arm

Fixed vs. weight-based dosing

effect (95% CI) [P value]

Albiges, 2025%

e SC: nivolumab 1,200 mg +
rHuPH20 20,000 units q.4.w.

® |V: nivolumab 3 mg/kg gq.2.w..

Efficacy outcomes

e ORR at minimum 8 months

® ORR at minimum 15 months
® BOR (CR, PR, SD, PD, UTD)
e DCR

e Median TTR

e Median PFS (BICR) + HR

e OS rate at 6 months

e OS rate at 12 months

e Safety outcomes (minimum 15
months follow-up)

® Any-grade AEs
e Grade 3/4 AEs
e TRAEs

e Discontinuations due to all-
causality AEs

e Discontinuations due to TRAEs
e Selected immune-mediated AEs
e Treatment-related deaths

e Nivolumab + rHuPH20 SC (n =
248)

ORR, n, % (95% CI) with minimum

8 months' follow-up: 60, 24.2%

(95% ClI, 19.0 to 30.0)

BOR, n (%) with minimum 8 months'
follow-up - CR:5 (2.0); PR: 55
(22.2); SD: 96 (38.7); PD: 62 (25.0);
UTD: 30 (12.1)

ORR, n, % (95% CI) with minimum
15 months' follow-up: 66, 26.6%
(95% ClI, 21.2 to 32.6)

BOR, n (%) with minimum 15
months' follow-up - CR:5 (2.0); PR:
61 (24.6); SD: 89 (35.9); PD: 63
(25.4); UTD: 30 (12.1)

DCR, n (%), 95% CI, 155 (62.5);
56.2 to 68.5

Median time to response, months
(range): 3.71 (1.7 to 11.3); 6-month
OS rate, % (95% Cl): 83.8 (78.5 to
87.9); 12-month OS rate, % (95%
Cl): 72.4 (66.2 to 77.6); Median
PFS, months (95% CI): 6.34 (5.13
to 7.49)

Any grade AE, n (%): 230 (93.1);
Any Grade 3/4 AE, n (%): 99 (40.1);
Any grade TRAE, n(%): 152 (61.5);

® ORR (min 8 months): RR 0.75
(0.54 to 1.06) (converted to IV vs.
SC from reported SC vs. IV RR

1.33); P value NR.

® ORR (min 15 months): RR 0.78
(0.57 to 1.08) (converted from

reported 1.28); P value NR.

® DCR (min 15 months): RR 1.00

(0.88 to 1.15) (reported RR

was ~1.00; direction essentially

unchanged); P value NR.

® PFS: HR 1.06 (0.85 to 1.32); P

value NR.
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Fixed vs. weight-based dosing

Intervention characteristics

publication year

(measurement time)

Results per arm

Any-grade 3/4 TRAE, n(%): 29
(11.7); All-causality AE leading to
discontinuation, any grade, n(%):
31 (12.6); All-causality AE leading
to discontinuation, grade 3/4,

n(%): 31 (12.6); Any grade TRAE
leading to discontinuation, n (%):

11 (4.5); Grade 3/4 TRAE leading
to discontinuation, n (%): 7 (2.8);
All-causality AEs that required
immune-modulating medication, any
grade, n (%): 94 (38.1); All-causality
AEs that required immune-
modulating medication, grade 3/4,
n (%): 34 (13.8); Hypersensitivity/
IRR TRAES, any grade, n (%): 1
(0.4); Hypersensitivity/IRR TRAEs,
grade 3/4, n (%): 1 (0.4); Any grade
local site reaction TRAEs, n (%): 5
(2.0); Any grade local site reaction
TRAES, n (%): 18 (7.3); Grade 3/4
local site reaction TRAE, n (%): 0;
Death: 3 (1.2)

Any grade all-causality endocrine
immune-mediated adverse events,
n (%): Hypothyroidism/thyroiditis:
24 (9.7); adrenal insufficiency: 6
(2.4); hyperthyroidism: 3 (1.2);
hypophysitis: 0

Grade 3/4 all-causality endocrine
immune-mediated adverse event,
n (%): Hypothyroidism/thyroiditis:
0; adrenal insufficiency: 2 (0.8);
hyperthyroidism: 0; hypophysitis: 0
Any grade all-causality
nonendocrine immune-mediated

effect (95% CI) [P value]
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Fixed vs. weight-based dosing

Intervention characteristics (measurement time)

publication year

Results per arm

adverse events, n (%): Rash: 18
(7.3); hepatitis: 9 (3.6); diarrhea/
colitis: 8 (3.2); pneumonitis: 7 (2.8);
nephritis/renal dysfunction: 4 (1.6)
Grade 3/4 all-causality
nonendocrine immune-mediated
adverse events, n (%): Rash: 2
(0.8); hepatitis: 7 (2.8); diarrhea/
colitis: 1 (0.4); pneumonitis: 3 (1.2);
nephritis/renal dysfunction: 0

e Nivolumab i.v. (n = 247)

ORR, n, % (95% CI) with minimum
8 months' follow-up: 45, 18.2%
(95% Cl, 13.6 to 23.6)

BOR, n (%) with minimum 8
months' follow-up - CR:4 (1.6); PR:
41 (16.6); SD: 110 (44.5); PD: 66
(26.7); UTD: 26 (10.5)

ORR, n, % (95% CI) with minimum
15 months' follow-up: 51, 20.6%
(95% ClI, 15.8 to 26.2)

BOR, n (%) with minimum 15
months' follow-up - CR:7 (2.8); PR:
44 (17.8); SD: 104 (42.1); PD: 66
(26.7); UTD: 26 (10.5)

DCR, n (%), 95% CI, 155 (62.8);
56.4 to 68.8

Median time to response, months
(range): 3.68 (1.6 to 13.8); 6-month
OS rate, % (95% Cl): 86.4 (81.3 to
90.2); 12-month OS rate, % (95%
Cl): 72.9 (66.7 to 78.2); Median
PFS, months (95% CI): 5.65 (5.19
to 7.39)

Any grade AE, n (%): 231 (94.3);

effect (95% CI) [P value]

Dosing of Immune Checkpoint Inhibitors

88/170



Author and Results parameters

Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

Intervention characteristics

publication year

(measurement time)

Results per arm

Any Grade 3/4 AE, n (%): 114
(46.5); Any grade TRAE, n(%): 161
(65.7); Any Grade 3/4 TRAE, n(%):
42 (17.1); All-causality AE leading
to discontinuation, any grade, n(%):
34 (13.9); All-causality AE leading
to discontinuation, grade 3/4,

n(%): 24 (9.8); Any grade TRAE
leading to discontinuation, n (%):
13 (5.3); Grade 3/4 TRAE leading
to discontinuation, n (%): 9 (3.7);
All-causality AEs that required
immune-modulating medication,
any grade, n (%): 106 (43.3); All-
causality AEs that required immune-
modulating medication, grade 3/4,
n (%): 39 (15.9); Hypersensitivity/
IRR TRAEs, any grade, n (%): 7
(2.9); Hypersensitivity/IRR TRAEs,
grade 3/4, n (%): 0; Any grade local
site reaction TRAEs, n (%): 5 (2.0);
Grade 3/4 local site reaction TRAE,
n (%): 0; Death: 2 (0.8)

Any grade all-causality endocrine
immune-mediated adverse events,
n (%): Hypothyroidism/thyroiditis:
27 (11.0); adrenal insufficiency: 3
(1.2); hyperthyroidism: 11 (4.5);
hypophysitis: 3 (1.2)

Grade 3/4 all-causality endocrine
immune-mediated adverse event,

n (%): Hypothyroidism/thyroiditis:

1 (0.4); adrenal insufficiency: 0;
hyperthyroidism: 0; hypophysitis: 2
(0.8)

Any grade all-causality

effect (95% CI) [P value]
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Fixed vs. weight-based dosing

Intervention characteristics

publication year

(measurement time)

Results per arm

nonendocrine immune-mediated
adverse events, n (%): Rash: 15
(6.1); hepatitis: 18 (7.3); diarrhea/
colitis: 7 (2.9); pneumonitis: 7 (2.9);
nephritis/renal dysfunction: 2 (0.8)
Grade 3/4 all-causality
nonendocrine immune-mediated
adverse events, n (%):Rash: 3 (1.2);
hepatitis: 12 (4.9); diarrhea/colitis:
0; pneumonitis: 2 (0.8); nephritis/
renal dysfunction: 0

effect (95% CI) [P value]

Herrera, 2021 e Avelumab IV (1-hour infusion).

Arms:
e 70 mg q.2.w;
® 350 mg q.2.w.;
® 500 mg q.2.w,;
® 500 mg q.3.w,;
® 10 mg/kg q.2.w..

Efficacy outcomes

® BOR (CR, PR, SD, PD, not
evaluable)

® ORR

® Time to response

e DOR

® PFS (median)

e 1-year PFS rate

Safety outcomes

® TRAEs (any grade)

e TRAEs (grade = 3)

e Treatment discontinuation due to
AE

® Treatment-related death

® irAEs (any grade)

® irAEs (grade = 3)
Follow-up / data cut-off

e Data cut-off: April 11, 2019

e Median PFS follow-up: 5.6
months

e Arm 1 =70 mg g.2.w. (n = 6):
CR 1/6 = 16.7%; PR 1/6 = 16.7%;
SD 1/6 = 16.7%; PD 2/6 = 33.3%;
not evaluable 1/6 = 16.7%; ORR
2/6 = 33.3%
e Arm 2 =350 mgq.2.w. (n=7
randomized):
CR 0/7 = 0%; PR 0/7 = 0%; SD
4/7 = 57.1%; PD 1/7 = 14.3%; not
evaluable 2/7 = 28.6%; ORR 0/7 =
0%.
e Arm 3 =500 mg q.2.w. (n = 6):
CR 0/6 = 0%; PR 2/6 = 33.3%; SD
2/6 = 33.3%; PD 1/6 = 16.7%; not
evaluable 1/6 = 16.7%; ORR 2/6 =
33.3%
® Arm 4 =500 mg q.3.w. (n = 6):
CR 4/6 = 66.7%; PR 1/6 = 16.7%;
SD 1/6 = 16.7%; PD 0/6 = 0%; not
evaluable 0/6 = 0%; ORR 5/6 =
83.3%
® Arm 5 =10 mg/kg q.2.w. (n = 6):
CR 1/6 = 16.7%; PR 3/6 = 50.0%;
SD 0/6 = 0%; PD 2/6 = 33.3%; not

ORR overall (all randomized):
13/31 =41.9%; CR 6/31 = 19.4%;
PR 7/31 = 22.6%. Median PFS 5.7
months; 1-year PFS rate 18.2%.

Any-grade TRAE: 26/30 =

86.7%. Grade = 3 TRAE: 13/30 =
43.3%. Treatment-related death
(pneumonitis): 1/30 = 3.3%.
Immune-related AEs: 9/30 = 30.0%;
grade = 3 irAEs: 5/30 = 16.7%.
Discontinuation due to AEs: 6/31 =
19.4% (reported as a main reason
for discontinuation).
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

evaluable 0/6 = 0%; ORR 4/6 =
66.7%16.7%; ORR 3/6 = 55.6%.

effect (95% CI) [P value]

Nonrandomized studie

S

Campo Le Brun,
2025%

e Nivolumab at a fixed dose of 240
mg/2W or 480 mg/4W dose

e Nivolumab WAD a proportional
dose of 3 mg/kg/2W.

Safety:

® any-grade irAEs
® grade 3 to 4 irAEs
® grade 5 toxicities
Efficacy:

e ORR

e DCR

e median OS/PFS (after IPTW) +
landmark OS/PFS at 6/12/18/24
months (before and after IPTW)

WAD:

® Grade 3 to 4 irAEs: 21/160 =
13.1%

e Any irAE: 101/160 = 63.1%

® No grade 5

® ORR: 64/160 = 40.0%

e DCR: 98/160 = 61.2%

e Median OS (after IPTW): 24.8
months

e Median PFS (after IPTW): 3.1
months

e | andmark OS% (after IPTW) at
6/12/18/24 months: 78.8 /61.0/
56.7/51.5

® | andmark PFS % (after IPTW) at
6/12/18/24 months: 39.4 / 27.4 /
24.0/22.2.

FD:

® Grade 3 to 4 irAEs: 22/188 =
11.7%; Any irAE: 126/188 =
67.0%

® No grade 5

e ORR: 91/188 = 48.4%

e DCR: 124/188 = 66.0%

e Median OS (after IPTW): 37.0
months

e Median PFS (after IPTW): 3.7
months

e | andmark OS % (after IPTW) at
6/12/18/24 months: 81.5/72.8 /

® Severe irAEs (grade 3 to 4):
P=0.8

® AnyirAE: P=0.5

® ORR: P=0.14

e DCR: P=0.42

® OS HR (FD vs. WAD, after
IPTW): 0.74 (0.54 to 1.01)

e PFS HR (FD vs. WAD, after
IPTW): 0.84 (0.65 to 1.07)
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Fixed vs. weight-based dosing

publication year

(measurement time)

Results per arm

64.5/60.2

® Landmark PFS % (after IPTW) at
6/12/18/24 months: 42.5/33.9/
32.8/29.9

effect (95% CI) [P value]

Horisaki, 2025

Nivolumab

® Arm 1: 240 mg q.2.w.;
e Arm 2: 480 mg q.4.w.;
e Arm 3: 2 mg/kg q.3.w.;
® Arm 4: 3 mg/kg q.2.w..

Efficacy outcomes

® BOR (CR, PR, SD, PD)
® ORR

® DCR (best response)

® PFS (median; from nivolumab
start)

e OS (median; from nivolumab
start)

e 6-month PFS rate

e 12-month PFS rate

Safety outcomes

® Any-grade irAEs

e Grade = 3irAEs

e Discontinuation due to irAEs
® Reasons for discontinuation

Arm 1 (240 mg g.2.w., n = 40): CR
1/40 (2.5%); PR 10/40 (25.0%); SD
8/40 (20.0%); PD 21/40 (52.5%);
ORR 27.5%; DCR 47.5%. Median
PFS 3.9 months; median OS

16.5 months. 6-month PFS 17/40
(42.5%); 12-month PFS 11/40
(27.5%). Any-grade irAE 17/40
(42.5%); Grade = 3 irAE 3/40
(7.5%). Stopped due to irAE: 5/37
(13.5%)*

Arm 2 (480 mg q.4.w., n = 35):
CR 2/35 (5.7%); PR 2/35 (5.7%);
SD 11/35 (31.4%); PD 20/35
(57.1%); ORR 11.4%; DCR 42.8%.
Median PFS 3.6 months; median
OS 9.4 months. 6-month PFS
12/35 (34.3%); 12-month PFS 4/35
(11.4%). Any-grade irAE 16/35
(45.7%); Grade = 3 irAE 1/35
(2.9%). Stopped due to irAE: 2/31
(6.5%)*

Arm 3 (2 mg/kg q.3.w., n =41): CR
0/41 (0.0%); PR 6/41 (14.6%); SD
13/41 (31.7%); PD 22/41 (53.7%);
ORR 14.6%; DCR 46.3%. Median
PFS 3.1 months; median OS

11.8 months. 6-month PFS 13/41
(31.7%); 12-mo PFS 7/41 (17.1%).
Any-grade irAE 19/41 (46.3%);
Grade = 3 irAE 8/41 (19.5%).
Stopped due to irAE: 8/41 (19.5%)*

Arm 2 vs. 1:

ORR: 11.4% vs. 27.5% (P = 0.082).
DCR: 42.8% vs. 47.5% (P = 0.687).

Log-rank: PFS P = 0.841; OS

P = 0.852. Multivariable Cox (vs.
240 mg q.2.w. reference): PFS HR
0.959 (95% Cl, 0.561 to 1.642),

P =0.881; OS HR 1.028 (0.572 to
1.847), P =0.928

Median PFS: 3.6 vs. 3.9 months
(log-rank P = 0.841). Median OS:
9.4 vs. 16.5 months (log-rank

P = 0.852).

6-month PFS: 12/35 (34.3%)

vs. 17/40 (42.5%) (P = 0.487).
12-month PFS: 4/35 (11.4%) vs.
11/40 (27.5%) (P = 0.147).

Any-grade irAE: 45.7% vs. 42.5%
(P=0.819)

Grade = 3 irAE: 2.9% vs. 7.5%
(P=0.618)

Arm 4 vs. arm 3:

ORR: 24.3% vs. 14.6% (P = 0.278).
DCR: 40.5% vs. 46.3% (P = 0.606).
Median PFS: 2.6 vs. 3.1 months
(log-rank P = 0.753). Median

0S: 18.9 vs. 11.8 months (log-
rank P = 0.892). 6-month PFS:
13/37 (35.1%) vs. 13/41 (31.7%)

(P =0.812). 12-month PFS: 8/37
(21.6%) vs. 7/41 (17.1%)
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

Arm 4 (3 mg/kg q.2.w., n = 37): CR
2/37 (5.4%); PR 7/37 (18.9%); SD
6/37 (16.2%); PD 22/37 (59.5%);
ORR 24.3%; DCR 40.5%. Median
PFS 2.6 months; median OS

18.9 months. 6-month PFS 13/37
(35.1%); 12-mo PFS 8/37 (21.6%).
Any-grade irAE 18/37 (48.6%);
Grade = 3 irAE 4/37 (10.8%).
Stopped due to irAE: 4/36 (11.1%)*

effect (95% CI) [P value]
(P=0.775).
Arm 3 vs. 1:
Multivariable Cox (vs. 240 mg q.2.w.
reference): PFS HR 1.460 (95% ClI,
0.848 t0 2.513), P = 0.172; OS HR
1.316 (0.758 to 2.287), P = 0.329
Any-grade irAE: 46.3% vs. 48.6%
(P =1.000)
Grade = 3 irAE: 19.5% vs. 10.8%
(P =0.356)
Arm 4 vs. 1:
Multivariable Cox (vs. 240 mg q.2.w.
reference): PFS HR 1.282 (95% ClI,
0.761 to 2.160), P = 0.350; OS HR
1.299 (0.759 to 2.222), P = 0.3294

Hughes, 2025%

® Groups 1 to 2: cemiplimab 3
mg/kg IV q.2.w. for < 96 weeks
(Group 1 for mCSCC patients and
Group 2 for |laCSCC).

® Group 3: 350 mg IV g.3.w. for
< 54 weeks.

e Group 6: 350 mg IV q.3.w. for
< 108 weeks

Efficacy outcomes

® ORR (ICR)

e CR

e Partial response (PR)

e Stable disease (SD)

e PD

® Nonevaluable

e Time to CR

e Duration of response (DOR)

e 12-month DOR estimate

e Median progression-free survival
(PFS)

® Median OS

Safety outcomes

® Any treatment-emergent adverse
event (TEAE)

e Grade =2 3 TEAE
e Serious TEAE

Arm 1 = 3 mg/kg q.2.w. (weight-
based; n = 59; mCSCC):

CR 12/59 = 20.3%; PR 18/59 =
30.5%; SD 9/59 = 15.3%; PD
10/59 = 16.9%; Non-CR/non-PD
3/59 = 5.1%; Not evaluable 7/59 =
11.9%; ORR 30/59 = 50.8% (95%
Cl, 37.5 to 64.1). Median time to CR
11.1 months (3.7 to 22.1). Median
PFS 18.4 months (95% Cl, 7.3 to
53.2). Median OS 57.7 months
(95% CI, 29.3 to NE). 48-month OS
probability 57.1% (95% ClI, 43.0 to
68.9). DOR estimates: 12-month
89.5%; 24-month 70.1%; 36-month
61.8%. Safety: any irTEAE

40/59 = 67.8%; grade = 3 irTEAE
8/59 = 13.6%); serious irTEAE

6/59 = 10.2%; irTEAE leading to
discontinuation 6/59 = 10.2%;

NR
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

® Serious grade = 3 TEAE

® TEAE leading to discontinuation

® TEAE leading to death

Follow-up / measurement timing

e Median follow-up: 42.5 months for
Groups 1t0 3

® Median follow-up: 8.71 months for
Group 6

e Data cut-off/lock: October 25,
2021 for Group 6; March 1, 2022
for Groups 1to 3

Results per arm

irTEAE leading to death 0/59 = 0%;
any grade = 3 TEAE 30/59 = 50.8%.

Arm 2 = 350 mg q.3.w. (fixed
dose; n = 56; mCSCC):

CR 11/56 = 19.6%; PR 15/56 =
26.8%; SD 8/56 = 14.3%; PD
14/56 = 25.0%; Non-CR/non-PD
2/56 = 3.6%; Not evaluable 6/56 =
10.7%; ORR 26/56 = 46.4% (95%
Cl, 33.0 to 60.3). Median time to CR
12.7 months (6.2 to 22.8). Median
PFS 21.7 months (95% ClI, 3.8 to
43.3). Median OS 48.4 months
(95% CI, 29.5 to NE). 48-month OS
probability 52.3% (95% CI, 37.9 to
64.9). DOR estimates: 12-month
88.5%; 24-month 84.6%; 36-month
84.6%. Safety: any irTEAE 35/56 =
62.5%; grade = 3 irTEAE 6/56 =
10.7%; serious irTEAE 4/56 = 7.1%,;
iIrTEAE leading to discontinuation
2/56 = 3.6%; irTEAE leading to
death 0/56 = 0%; any grade = 3
TEAE 24/56 = 42.9%.

effect (95% CI) [P value]

Smeenk, 2025%

e Arm 1: Pembrolizumab Hybrid:
100/150/200 mg q.3.w. (by
weight: <65 /65 to 90 / > 90 kg)
or double q.6.w. (200/300/400
mg).

e Arm 2: Pembrolizumab Flat: 200
mg g.3.w. or 400 mg q.6.w..

Efficacy outcomes

e Median OS

® 1-year OS

® Deaths during overall follow-up

e Median progression-free survival
(PFS)

Safety / treatment-course

outcomes (proxies)

e Discontinuation due to PD or
death (%)

e Discontinuation due to toxicity (%)

Arm 1:

e Deaths: 256/375.

e Median OS: 17.7 months (95%
Cl, 14.9 to 20.9).

® 1-year OS: 61% (95% CI, 56 to
66).

e Median PFS: 6.4 months (95% ClI
5.7t07.7).

e Discontinued due to PD/death:
56% (n/N NR)

® Discontinued due to toxicity: 21%

e OSHR =0.76 (95% CI, 0.65 to
0.90), P < 0.0001 (hybrid vs. flat
as reported).

® PFSHR =0.82 (95% Cl, 0.70 to
0.96), P < 0.0001. (Paper frames
this as noninferiority with margin
HR 1.15.)

e Corticosteroids for irAE, P = 0.48
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publication year

Intervention characteristics

(measurement time)

e Corticosteroid use (%)
e QOligoprogression (%)

Results per arm

(n/N NR)

® Oligoprogression: 29% (n/N NR)

e Corticosteroids: 23% (n/N NR)

e Systemic progression: 71%
(183/375)

Arm 2:

® Deaths: 320/391

e Median OS: 11.8 months (95% CI
9.31t0 13.8)

e 1-year OS: 50% (95% CI 45 to
55)

e Median PFS: 4.6 months (95% CI
3.91t05.5)

® Discontinued due to PD/death:
60% (n/N NR)

® Discontinued due to toxicity: 22%
(n/N NR)

e Systemic progression: 75%
(192/391)

® Oligoprogression: 25% (n/N NR)

e Corticosteroids: 21% (n/N NR)

effect (95% CI) [P value]

Staender, 20253

Anti-PD1 monotherapy (nivolumab
or pembrolizumab).

e WAT: nivolumab 3 mg/kg q.2.w.;
pembrolizumab 2 mg/kg q.3.w.

e FDT: nivolumab 240 mg q.2.w. or
480 mg monthly; pembrolizumab
200 mg g.3.w. or 400 mg q.6.w..

Efficacy outcomes

® PFS

e OS

Outcome definitions / timing

® PFS: measured from treatment
initiation to first radiologic
progression, based on radiologic
evaluation per RECIST v1.1

e OS: measured from treatment
initiation to death or last follow-up
(31.12.2020)

WAT group
e Median PFS: 174 days
e Median OS: 980 days

® irAEs: authors state no difference
vs. FDT

FDT group
e Median PFS: 208 days

e Median OS: undefined (not
reached)

® PFS: Log-rank P = 0.595

e OS: Log-rank P = 0.502 (HR/CI
not reported.)
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publication year

Intervention characteristics

(measurement time)

Safety outcomes
® irAEs, classified by type/severity

Results per arm

effect (95% CI) [P value]

Chaitesipaseut,
2024%

e Arm 1: FD pembrolizumab 200
mg every 3 weeks or 400 mg
every 6 weeks

e Arm 2: WBD Pembrolizumab 2
mg per kg every 3 weeks or 4 mg
per kg every 6 weeks

Efficacy outcomes

e OS at end of follow-up
Safety outcomes

® All-cause ER visits
e All-cause hospitalizations

e New incidence of selected irAEs
(5 organ systems)

Follow-up / measurement period

e Safety outcomes measured from
index date to 6 months after last
pembrolizumab administration

e Overall follow-up until death, loss
of membership, or June 30, 2022

Arm 1 (FD)

® OS (rate at end of follow-up:
June 30, 2022): 36.6%

® All-cause emergency department
visits (proportion of patients):
15.6%

e All-cause Hospitalizations
(Proportion of patients): 19.7%

e Composite Incidence of irAEs
(Up to 6 months after the last
infusion): 21.0%

Arm 2 (WD)

® OS (Rate at End of Follow-up: 30
June 2022): 37.7%

® All-cause emergency department
visits (proportion of patients):
14.5%

® All-cause Hospitalizations
(Proportion of patients): 17.4%

e Composite Incidence of irAEs
(Up to 6 months after the last
infusion): 23.2%

OS (rate at end of follow-up:

June 30, 2022)

Rate difference (RD): 1% (90%
Cl, =6%—8%), Noninferiority (NI) P
value < 0.01

Kaplan-Meier log-rank test, P = 0.88
Adjusted HR of Mortality (FD vs.
WBD): 1.06 (95% Cl, 0.84 to 1.32);
P value = 0.63

All-cause Emergency department
Visits (Proportion of patients):

RD: 1.1% (90% ClI, -0.05 to 0.07);
NI P value < 0.01

All-cause Hospitalizations
(Proportion of patients):

RD: 2.3% (90% CI, —0.04 to 0.09);
NI P value < 0.01

Composite Incidence of irAEs (Up
to 6 months after the last infusion)
RD: -2.2% (90% CI, —0.09% to
0.05%); NI P value = 0.03.

Grit, 20243

Pembrolizumab

Arm 1: Standard dosing: q.3.w. 200
mg; q.6.w. 400 mg.

Arm 2: g.3.w. < 65 kg 100 mg;
65 to 90 kg 150 mg;

=90 kg 200 mg.

g.6.w. < 65 kg 200 mg;

65 to 90 kg 300 mg;

= 90 kg 400 mg.

Efficacy outcomes

e OS (from pembrolizumab initiation
to death; censored at last activity
or March 31, 2023)

e TTNT-D (from treatment initiation
to next line of therapy or death)

Safety outcomes

e No comparative safety outcomes
reported

Arm 1:

e Median OS: 15.2 months (95%
Cl, 14.2 to 17.2); deaths after 24
months: 537 events

e Median TTNT-D: 11.3 months
(95% ClI, 10.3 to 12.3)

Arm 2:

e Median OS: 18.1 months (95%
Cl, 15.4 to 23.0); deaths after 24

Adjusted HR for OS (alt. dose vs.
std dose) = 0.83 (95% Cl, 0.69 to
1.003, P = 0.053) — established
noninferiority (NI) because 95% CI
falls within NI margin of 1.2

Adjusted HR for TTNT-D: 0.87 (95%
Cl, 0.74 to 1.03)
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publication year

Intervention characteristics

(measurement time)

Results per arm

months: 144 events

e Median TTNT-D: 12.7 months
(95% ClI, 10.8 to 15.4)

effect (95% CI) [P value]

Leroy, 2024%

e Arm 1: Nivolumab 3 mg/kg IV
g.2.w. (WBD)

e Arm 2: Nivolumab 480 mg IV
g.4.w. (FD)

Efficacy outcomes

e OS at 12 months (Kaplan-Meier;
log-rank)

Safety outcomes

® Grade = 3 irAEs at 12 months
(cumulative incidence; cause-
specific Cox model)

® Any-grade irAEs (time frame NR)

® Discontinuation due to irAE (time
frame NR)

Arm 1:

e Grade = 3 irAEs at 12 months: 4
(6.1%)

e Discontinuation due to irAE:
10/70 = 14.3%

® OS at 12 months: 52.6% (n/N
NR)

Arm 2:

e Grade = 3 irAEs at 12 months: 16
(6.1%)

e Discontinuation due to irAE:
57/267 = 21.3%

® OS at 12 months: 88.0% (n/N
NR)

® Grade = 3 irAEs at 12 months:
HR 0.54 (95% ClI, 0.21 to 1.36);
P=0.19
® OS at 12 months: P < 0.001
(log-rank; HR NR)
® | ow grade irAEs affecting the:
o endocrine system: HR = 1.44
(95% Cl, 0.79 to 2.65)
o skin: HR = 0.72 (95% ClI, 0.39
to 1.31)
o digestive tract: HR = 1.12
(95% Cl, 0.47 to 2.65)

Patel, 2024%

Drugs: Nivolumab (n = 47),
Pembrolizumab (n = 36),
Durvalumab (n = 9), Atezolizumab
(n =8).

e Arm 1 (Conventional dose): Fixed
approved dosing.

e Arm 2 (per-body-weight dose):
E.g., Pembrolizumab 2 mg/kg
g.3.w.; Nivolumab 3 mg/kg q.2.w.

e Arm 3 (Low dose): E.g., Low-
dose Nivolumab 40 mg g.2.w.
or 80 mg q.4.w.; Low-dose
Pembrolizumab 1 mg/kg q.6.w.;
Atezolizumab 1 mg/kg q.3.w.

Efficacy outcomes

® ORR /response by PET-CT

® Response categories: CR, PR,
PD

e OS

® PFS

Response assessment / follow-up

® Response assessed every 3
months during year 1, then every
6 months

e Data censored on July 31, 2023

e Median follow-up: 10.2 months
(conventional/fixed), 9.8 months
(per-weight), 3.9 months (low-
dose)

Arm 1:
e Palliative response (n = 18):
® CR 2/18 (11.1%)
® PR 11/18 (61.1%)
® PD 5/18 (27.8%)
® ORR (CR+PR): 13/18 = 72.2%
Arm 2:
® Palliative response (n = 23):
o CR 2/23 (8.7%)
o PR 12/23 (52.2%)
o PD 9/23 (39.1%)
® ORR (CR + PR): 14/23 = 60.9%
Arm 3:
® Palliative response (n = 37):

e Palliative response counts
reported as CR/PR/PD.

® Median follow-up (months): 10.2
(conventional/fixed), 9.8 (per-
weight), 3.9 (low-dose).

e Median OS reported overall: 6.8
months (range: 4.6 to 9.0).

e Safety end points (AEs/irAEs):
NR
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publication year

Intervention characteristics

(measurement time)

Results per arm
o CR 0/37 (0%)
o PR 28/37 (75.7%)
o PD 9/37 (24.3%)

® ORR (CR + PR): 28/37 = 75.7%

effect (95% CI) [P value]

Rischin, 2024

® Weight-based/earlier cohorts:
Groups 1 to 3 pooled (included
earlier 3 mg/kg q.2.w. and fixed
350 mg q.3.w. cohorts), n = 193

® Fixed: Group 4 cemiplimab 600
mg IV q.4.w., n = 63

Efficacy outcomes

e ORR

e DOR

e Disease control

e Durable disease control

e 12-month PFS

e 12-month OS

Safety outcomes

e Any TEAE

e Grade 2 3 TEAE

® Any treatment-related AE

e Grade = 3 treatment-related AE

® TEAEs leading to discontinuation
or death

® Treatment-related AEs leading to
discontinuation or death

Groups 1 to 3 pooled (n = 193):
any TEAE 192 (100%); grade = 3
TEAE 95 (49%); any treatment-
related AE 148 (77%); grade = 3
treatment-related AE 33 (17%);
TEAESs leading to discontinuation
19 (10%); TEAEs leading to death
5 (3%); treatment-related AEs
leading to discontinuation 16 (8%);
treatment-related AEs leading to
death 1 (1%). Earlier groups 1 to 3,
contextual efficacy only: integrated
analysis ORR 46.1% (95% ClI, 38.9
to 563.4); ongoing responses at 12
months 87.8% (95% CI, 78.5 to
93.3).

Group 4 fixed 600 mg q.4.w. (n =
63): any TEAE 63 (100%); grade
> 3 TEAE 34 (54%); any treatment-
related AE 52 (83%); grade = 3
treatment-related AE 10 (16%);
TEAESs leading to discontinuation
11 (18%); TEAEs leading to death
6 (10%); treatment-related AEs
leading to discontinuation 7 (11%);
treatment-related AEs leading to
death 1 (2%); ORR 39/63 = 61.9%
(95% Cl, 48.8 to 73.9); complete
response 14/63 (22.2%); partial
response 25/63 (39.7%); disease
control 49/63 = 77.8% (95% ClI,

NR
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publication year

Intervention characteristics

(measurement time)

Results per arm

65.5 to 87.3); durable disease
control 48/63 = 76.2% (95% ClI,
63.8 to 86.0); 12-month PFS 65%
(95% ClI, 51 to 76); 12-month OS
73% (95% CI, 60 to 83).

effect (95% CI) [P value]

Berard, 2023%°

® Pembrolizumab fixed dose 200
mg (arm 1 — FD)

e Pembrolizumab 2 mg/kg up to a
maximum dose of 200 mg (arm
2- weight-based capped dose
[WCD]))

Efficacy outcomes
® Median PFS
® Median OS

e Landmark PFS at 6, 12, and 24
months

e Landmark OS at 6, 12, and 24
months

Safety outcomes

® irAEs causing treatment delay/
interruption

® Grade 3 to 4 irAEs

e Discontinuation due to irAEs or
other side effects

® Median time to first irAE causing
delay/interruption

Arm 1:

e |RAE causing delay/interruption
14/49 = 28.6%; cycles median 5
(range 1 to 36; IQR 2 to 14).

Arm 2:

® |RAE causing delay/interruption
63/230 = 27.4%; cycles median 6
(range 1 to 34; IQR 2.25 to 13)

® OS adjusted HR (FD vs. WCD)
HR 0.97 (95% ClI, 0.61 to 1.53) [P
value: 0.88].

e QOverall median PFS 9.4
months (95% Cl, 6.6 to 11.2);
median OS 17.3 months (95%
Cl, 12.9-NR); PFS at 6/12/24
months = 57.4%/70.1%, 41.7%;
OS at 6/12/24 months = 59.1%/
29.4%/42.0%.

e Switching: 13/49 switched from
fixed to WBC during treatment;
none switched from WBC to fixed.

Samlowski, 2023+

Nivolumab adjuvant monotherapy
(melanoma), real-world cohorts
by regimen:

e C1 de novo (de novo referring to
patients receiving this as their first
dosing regimen and not having
received another other flat dosing
regimen before) 480 mg q.4.w.;

e C2 switched to 480 mg q.4.w.
after 240 mg or 3 mg/kg q.2.w.;

® C3 de novo 3 mg/kg q.2.w.;

® C4 de novo 240 mg q.2.w..

Efficacy / treatment-course

outcomes

e Duration of therapy (Kaplan-
Meier; median months)

Safety outcomes

® Incidence of TRAEs

e Incidence of “significant” TRAEs
(hospitalization, ED visit, dose
modification, or discontinuation)

e Reasons for treatment
discontinuation

Safety assessment window

e Within 12 months of initiation

C1: de novo nivolumab 480 mg

q.4.w. (n = 40)

e Duration (median [95%
Cl],months): 10.2 (5.3 to 10.8)

e > 1 TRAE: 24/40 = 60.0%

® > 1 “significant” TRAE: 7/40 =
17.5%

® Prematurely discontinued:
13/40 = 32.5% (common reasons:
progression 4/40 = 10.0%, toxicity
5/40 = 12.5%)

C4: de novo nivolumab 240 mg

q.2.w. (n = 55)

NR
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publication year

Intervention characteristics

(measurement time)

e Up to 30 days after
discontinuation (if treatment
stopped)

Results per arm

e Duration (median [95% CI],
months): 10.7 (9.8 to 11.3)

e > 1 TRAE: 32/55 = 58.2%

e > 1 “significant” TRAE: 11/55 =
20.0%

® Prematurely discontinued:
23/55 = 41.8% (common reasons:
progression 13/55 = 23.6%,
toxicity 4/55 = 7.3%)

C3: de novo nivolumab 3 mg/kg

q.2.w. (n = 22)

® Duration (median [95% ClI],
months): 8.3 (5.2 to 10.6)

e > 1 TRAE: 12/22 = 54.5%

e > 1 “significant” TRAE: 6/22 =
27.3%

® Prematurely discontinued:
9/22 = 40.9% (common reasons:
progression 3/22 = 13.6%, toxicity
2/22 =9.1%)

effect (95% CI) [P value]

Fujiwara, 2022+

Study part 1:

e Cohort 1 [n = 4]: tremelimumab 3
mg/kg q.4.w. x6 then q.12.w.

e Cohort 2 [n = 4]: tremelimumab
10 mg/kg x6 then q.12.w.

Study part 2:

® Cohort 1 (weight-based) [n =
4]: tremelimumab 10 mg/kg
g.4.w. x 6 then g.12.w. x 3 +
durvalumab 15 mg/kg g.4.w. x 13.

e Cohort 2 (weight-based) [n = 6]:
tremelimumab 1 mg/kg q.4.w. x 4
+ durvalumab 20 mg/kg g.4.w. x 4
then 10 mg/kg g.2.w. up to 22

Efficacy outcomes (part 2)

e ORR

e DCR

e Durable DCR

® Response breakdown: CR,
PR, SD = 12 weeks, PD,
nonevaluable

® Assessed using RECIST 1.1

Outcome definitions / timing

® ORR: confirmed CR or PR, with
confirmation after 4 weeks

® DCR: CR, PR, or SD lasting = 12
weeks (day 81)

Part 1: Cohort 1 (n = 4):
Efficacy: ORR 0/4 = 0%; DCR

0/4 = 0%; durable DCR 0/4 = 0%.
Response breakdown: CR 0/4 =
0%; PR 0/4 = 0%; SD = 12w 0/4 =
0%; PD 4/4 = 100%; nonevaluable
0/4 = 0%

Safety: Any AE 3/4 = 75%; grade
= 3 AE 1/4 = 25%; SAE 1/4 = 25%j;
AE leading to discontinuation 0/4 =
0%; any AESI 3/4 = 75%; treatment-
related AESI 3/4 = 75%

Cohort 2 (n = 4):
Efficacy: ORR 0/4 = 0%; DCR

NR
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publication year

Intervention characteristics

doses.

® Cohort 3 (fixed-dose) [n = 6]:
tremelimumab 75 mg q.4.w. x 4
+ durvalumab 1,500 mg q.4.w.
x 13.

(measurement time)

e Durable DCR: CR, PR, or SD
lasting = 6 months (day 165) from
first dose

Safety outcomes (part 2)

e Any AE

e Grade = 3 AE

e SAE

e AE leading to discontinuation

e AESI

e Treatment-related AESI

e Common AEs by preferred term
(= 10%)

Treatment exposure

e Duration of treatment: 44.0 days

Other

e PFS and OS not reported

Efficacy outcomes (part 2)

® ORR

e DCR

e Durable DCR

® Response breakdown: CR,

PR, SD = 12 weeks, PD,
nonevaluable

e Assessed using RECIST 1.1

Outcome definitions / timing

® ORR: confirmed CR or PR, with
confirmation after 4 weeks

® DCR: CR, PR, or SD lasting = 12
weeks (day 81)

e Durable DCR: CR, PR, or SD
lasting = 6 months (day 165) from
first dose

Safety outcomes (part 2)

Results per arm

1/4 = 25%; durable DCR 1/4 = 25%

Response breakdown: CR 0/4 =
0%; PR 0/4 = 0%; SD 212w 1/4 =
25%; PD 3/4 = 75%; nonevaluable
0/4 = 0%.

Safety: Any AE 4/4 = 100%; grade
>3 AE 3/4 = 75%; SAE 1/4 = 25%;
AE leading to discontinuation 0/4 =
0%; any AESI 3/4 = 75%; treatment-
related AESI 2/4 = 50%

Part 2:

Arm 1 = cohort 1 (WBD) n = 4.
Efficacy: ORR 0/4 = 0%; DCR
0/4 = 0%; durable DCR 0/4 = 0%.
Response breakdown: CR 0/4 =
0%; PR 0/4 = 0%; SD = 12w 0/4 =
0%; PD 3/4 = 75%; nonevaluable
1/4 = 25%. Safety: Any AE 4/4 =
100%; grade = 3 AE 2/4 = 50%;
SAE 2/4 = 50%; AE leading to
discontinuation 2/4 = 50%; any
AESI 3/4 = 75%; treatment-related
AESI 3/4 = 75%. DLT: Grade 4
myasthenia gravis (reported as a
DLT)in 1/4

Arm 2 = cohort 2 (WBD) n = 6.
Efficacy: ORR 2/6 = 33.3% (CR
1/6 = 16.7%; PR 1/6 = 16.7%); DCR
2/6 = 33.3%; durable DCR 2/6 =
33.3%. Response breakdown: CR
1/6 = 16.7%; PR 1/6 = 16.7%; SD
> 12w 0/6 = 0%; PD 4/6 = 66.7%;
nonevaluable 0/6 = 0%

Safety: Any AE 5/6 = 83.3%; grade
= 3 AE 3/6 = 50%; SAE 3/6 = 50%;
AE leading to discontinuation 2/6 =

effect (95% CI) [P value]
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publication year

Intervention characteristics

(measurement time)
e Any AE
® Grade =2 3 AE
e SAE
® AE leading to discontinuation
e AESI
e Treatment-related AESI
e Common AEs by preferred term
(= 10%)
Treatment exposure

e Duration of treatment: 44.0 days
Other

® PFS and OS not reported

Results per arm

33.3%; any AESI 5/6 = 83.3%;
treatment-related AESI 3/6 = 50%
Arm 3 =cohort 3 (FD)n=6
Efficacy: ORR 0/6 = 0%; DCR
2/6 = 33.3% (driven by SD =12
weeks 2/6 = 33.3%); durable DCR
0/6 = 0%. Response breakdown:
CR 0/6 = 0%; PR 0/6 = 0%; SD

> 12w 2/6 = 33.3%; PD 3/6 = 50%;
nonevaluable 1/6 = 16.7%

Safety: Any AE 6/6 = 100%; grade
> 3 AE 3/6 = 50%; SAE 3/6 = 50%;
AE leading to discontinuation

1/6 = 16.7%; any AESI 3/6 = 50%;
treatment-related AESI 3/6 = 50%.
DLT: Hyperglycemia (reported as a
DLT)in 1/6

effect (95% CI) [P value]

Hijmering-Kappelle
et al., 20224

Weight-based standard dose:
durvalumab 10 mg/kg IV every 2
weeks; Fixed extended-interval
dose: durvalumab 1,500 mg IV
every 4 weeks; adjuvant treatment
in stage Il NSCLC

Efficacy outcomes

® PFS (from treatment start)
e OS (from treatment start)
Safety outcomes

e All AEs (overall and during
escalation window)

® Grade = 3 AEs (overall and during
escalation window)

® Treatment interruption due to AEs

e Treatment discontinuation due to
AEs

Weight-based SD (n =17): 26
total AEs; grade = 3 AEs 3 (11.5%).
In escalation window (n = 15): 19
total AEs; grade = 3 AEs 2 (10.5%).
Treatment interruption 0. Treatment
discontinuation 5.

Fixed El (n = 49): 79 total

AEs; grade = 3 AEs 6 (7.6%).

In escalation window: 46 total

AEs; grade = 3 AEs 5 (10.9%).
Treatment interruption 1. Treatment
discontinuation 3. PFS/OS: median
PFS and median OS not reached in
both cohorts.

No formal fixed-vs.-weight-based
effect estimate reported for survival
or safety outcomes. Reported
subgroup p-values for adverse
events were: overall any-grade

P = 0.75; overall grade = 3 P = 0.58;
escalation-window any-grade

P = 0.11; escalation-window grade
23 P =0.74. No confirmed HR, RR,
OR, mean difference, 95% CI, or
confirmed survival P value reported
in the parsed text available here.

likura, 20224

e Arm 1: Nivolumab WBD: 3 mg/kg
q.2.wW.;

e Arm 2: Nivolumab FD: 240 mg
q.2.w.

Safety outcomes
® irAEs (any grade)
® Grade 2 2 irAEs

Arm 1:

Any-grade irAE: 23/77 = 29.9% |
Grade 2 2 irAE: 18/77 = 23.3%

e Discontinuation due to irAEs:

® Hyperthyroidism (Grade 2 2,
category): P = 0.428

® Pneumonitis (Grade = 2,
category): P = 0.550
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publication year

Intervention characteristics

(measurement time)

e Grade = 2 irAE categories:
Hypothyroidism
Pneumonitis
Diarrhea/colitis

Liver dysfunction
Nephritis/renal dysfunction
o Rash

o Other

e Discontinuation due to irAEs

(o]

o

o

[e]

o

Results per arm

7/77 = 9.1% (pneumonitis 2; rash
1; liver dysfunction 2; diarrhea/
colitis 1; other 1).

® Grade = 2 irAE categories
(counts): hypothyroidism 6;
pneumonitis 3; diarrhea/colitis 5;
liver dysfunction 3; nephritis/renal
dysfunction 1; rash 3; other 1.

Arm 2:

Any-grade irAE: 7/36 = 19.4% |
Grade 2 2 irAE: 7/36 = 19.4%

e Discontinuation due to irAEs:
1/36 = 2.8% (other 1 [due to
“idiopathic thrombocytopenic
purpura”]).

® Grade = 2 irAE categories
(counts): hypothyroidism 1; liver
dysfunction 1; nephritis/renal
dysfunction 1; rash 6; other 1.

effect (95% CI) [P value]

e Diarrhea/colitis (Grade 2 2,
category): P =0.176

e Liver dysfunction (Grade = 2,
category): P =1.000

® Nephritis and renal dysfunction
(Grade = 2, category): P = 0.538

e Other (Grade 2 2, category):
P =0.538

e Rash (Grade = 2, category):
P = 0.028 (higher in 240 mg).

Okada, 2022

e Nivolumab 3 mg/kg g.2.w. [n =
88] (arm 1)

e Nivolumab 240 mg/body [n = 111]
(arm 2)

Efficacy outcomes

® ORR (CR + PR)

e DCR (CR + PR + SD)

® Best overall response (RECIST
1.1)

® Median OS (months)

® Median PFS (months)

® OS and PFS with 95% Cl and HR
(log-rank/Cox)

Safety outcomes

e Patients with any irAE

® Per-event irAE counts

e Grade 3 to 4 irAEs

e Grade 5 irAEs (treatment-related

Arm 1:

e CR: 3/84 (4%); PR: 10/84 (12%);
SD: 26/84 (31%); PD: 45/84
(54%)

® ORR: 13/84 = 15% (evaluable
n=384)

e DCR: 39/84 = 46%

e Median OS: 9.5 months (95% CI
7.91t0 11.8)

e Median PFS: 3.7 months (95% ClI
2.5t05.1)

® Any irAE: 25/88 = 28% patients
experienced = 1 irAE (any grade)

® Grade = 3 irAE (any): NR.
Treatment-related death: 0/88

e OS: HR 0.89 (95% CI, 0.57 to
1.37); P=0.59

e PFS: HR 1.01 (95% ClI, 0.71 to
1.44); P=0.95

® ORR (arm 1 vs. 2): P=0.15 (15%
vs. 25%); DCR: P = 0.15 (46%
vs. 57%

® Any irAE (patients): P = 0.24
(23/111 vs. 25/88)
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

death)
Assessment details

e Efficacy assessed during the
treatment period

® irAEs graded using CTCAE v4.0

Results per arm

(none reported)

Arm 2:

® CR: 9/108 (8%); PR: 18/108
(17%); SD: 35/108 (32%); PD:
46/108 (43%)

® ORR: 27/108 = 25% (evaluable
n=108)

® DCR: 62/108 = 57%

e Median OS: 10.9 months (95% CI
8.7t021.7)

e Median PFS: 3.8 months (95% CI
2.71t05.7)

® Any irAE: 23/111 = 21% of
patients experienced = 1 irAE
(any grade)

e Grade = 3 irAE (any): Not
reported

e Treatment-related death: 1/111
(0.9%) due to Grade 5 interstitial
lung disease

effect (95% CI) [P value]

Patnaik, 20224

Part 1 — Weight-Based Dose
Escalation Arms

e Arm 1: Dostarlimab 1 mg/kg
q.2.w.

e Arm 2: Dostarlimab 3 mg/kg
q.2.W.

e Arm 3: Dostarlimab 10 mg/kg
q.2.w.

Part 2A — Fixed-Dose Arms

® Arm 4: Dostarlimab 500 mg q.3.w.

e Arm 5: Dostarlimab 1,000 mg
q.6.w.

Safety: Treatment-emergent
adverse events (TEAESs) during the
treatment period, including:

e Any AE

® Treatment-related AE

e Grade 2 3AE

® Treatment-related grade = 3 AE
e Serious AE

e AE leading to withdrawal

e Treatment interruption

e Immune-related AE

Efficacy:

® Best overall response by

Arm: 1 mg/kg q.2.w. (n = 6)
Efficacy: irPR 0/6 = 0%; SD 2/6 =
33.3%

Safety: Any AE 6/6 (100%);
Dostarlimab-related AE 6/6
(100.0%); Any grade = 3 AE 3/6
(50.0%); Dostarlimab-related grade
= 3 AE 1/6 (16.7%); Any serious AE
2/6 (33.3%); Dostarlimab-related
serious AE 0/6 (0%); Any AE —
withdrawal 0/6 (0%); Dostarlimab-
related AE — withdrawal 0/6 (0%);
Any AE — interruption 1/6 (16.7%);
Any immune-related AE 0/6 (0%)

Fatigue: 1mg/kg q.2.w. 1(16.7);
3mg/kg q.2.w. 2(66.7); 10mg/kg
g.2.w. 4(33.3); Part1 7(33.3); 500mg
g.3.w. 2(33.3); 1,000mg q.6.w.
3(42.9); Part2A 5(38.5)

Nausea: 1mg/kg q.2.w. 1(16.7);
3mg/kg g.2.w. 1(33.3); 10mg/kg
g.2.w. 3(25.0); Part1 5(23.8); 500mg
g.3.w. 1(16.7); 1,000mg q.6.w. 0;
Part2A 1(7.7)

Pruritus: 1mg/kg q.2.w. 2(33.3);
3mg/kg g.2.w. 1(33.3); 10mg/kg
g.2.w. 1(8.3); Part1 4(19.0); 500mg
g.3.w. 0; 1,000mg q.6.w. 0; Part2A 0
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

(measurement time)
irRECIST:
o iIrPR
o SD
® Time to response
e DOR (among responders)

Results per arm
Arm: 3 mg/kg gq.2.w. (n = 3)
Efficacy: irPR 1/3 = 33.3%; SD
1/3 =33.3%
Safety: Any AE 3/3 (100%);
Dostarlimab-related AE 2/3 (66.7%);
Any grade = 3 AE 1/3 (33.3%);
Dostarlimab-related grade = 3 AE
0/3 (0%); Any serious AE 0/3 (0%);
Dostarlimab-related serious AE
0/3 (0%); Any AE — withdrawal
0/3 (0%); Dostarlimab-related AE
— withdrawal 0/3 (0%); Any AE
— interruption 2/3 (66.7%); Any
immune-related AE 0/3 (0%)
Arm: 10 mg/kg q.2.w. (n = 12)
Efficacy: irPR 1/12 = 8.3%; SD
2112 =16.7%
Safety: Any AE 12/12 (100%);
Dostarlimab-related AE 9/12
(75.0%); Any grade = 3 AE 6/12
(50.0%); Dostarlimab-related grade
= 3 AE 1/12 (8.3%); Any serious
AE 6/12 (50.0%); Dostarlimab-
related serious AE 1/12 (8.3%);
Any AE — withdrawal 2/12
(16.7%); Dostarlimab-related AE
— withdrawal 1/12 (8.3%); Any AE
— interruption 3/12 (25.0%); Any
immune-related AE 1/12 (8.3%)
Arm: 500 mg q.3.w. (n = 6)
Efficacy: irPR 0/6 = 0%; SD 0/6 =
0% (SD responses in part 2A
occurred in 1,000 mg q.6.w. cohort)

Safety: Any AE 6/6 (100%);
Dostarlimab-related AE 5/6 (83.3%);

effect (95% CI) [P value]

Arthralgia: 1mg/kg g.2.w. 1(16.7);
3mg/kg q.2.w. 1(33.3); 10mg/kg
g.2.w. 1(8.3); Part1 3(14.3); 500mg
g.3.w. 1(16.7); 1,000mg q.6.w. 0;
Part2A 1(7.7)

Decreased appetite: 1mg/kg gq.2.w.
2(33.3); 3mg/kg q.2.w. 1(33.3);
10mg/kg q.2.w. 0; Part1 3(14.3);
500mg g.3.w. 1(16.7); 1,000mg
g.6.w. 0; Part2A 1(7.7)

Maculopapular rash: 1mg/

kg g.2.w. 2(33.3); 3mg/kg q.2.w.
1(33.3); 10mg/kg q.2.w. 0; Part1
3(14.3); 500mg g.3.w. 0; 1,000mg
g.6.w. 0; Part2A 0

Alopecia: 1mg/kg g.2.w. 0; 3mg/
kg g.2.w. 1(33.3); 10mg/kg q.2.w.
1(8.3); Part1 2(9.5); 500mg q.3.w.
0; 1,000mg q.6.w. 0; Part2A 0
Vomiting: 1mg/kg q.2.w. 0; 3mg/
kg g.2.w. 0; 10mg/kg g.2.w. 2(16.7);
Part1 2(9.5); 500mg q.3.w. 0;
1,000mg q.6.w. 0; Part2A 0

Anemia: 1mg/kg q.2.w. 0; 3mg/kg
g.2.w. 0; 10mg/kg q.2.w. 0; Part1
0; 500mg q.3.w. 1(16.7); 1,000mg
q.6.w. 0; Part2A 1(7.7)

Amylase increased: 1mg/kg q.2.w.
0; 3mg/kg g.2.w. 0; 10mg/kg g.2.w.
0; Part1 0; 500mg g.3.w. 1(16.7);
1,000mg g.6.w. 1(14.3); Part2A
2(15.4)

Hypokalemia: 1mg/kg q.2.w.
1(16.7); 3mg/kg g.2.w. 0; 10mg/kg
g.2.w. 0; Part1 1(4.8); 500mg q.3.w.
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

Any grade = 3 AE 1/6 (16.7%);
Dostarlimab-related grade = 3

AE 1/6 (16.7%); Any serious AE
1/6 (16.7%); Dostarlimab-related
serious AE 0/6 (0%); Any AE —
withdrawal 0/6 (0%); Dostarlimab-
related AE — withdrawal 0/6 (0%);
Any AE — interruption 2/6 (33.3%);
Any immune-related AE 0/6 (0%)
Arm: 1,000 mg q.6.w. (n =7)
Efficacy: irPR 0/7 = 0%; SD 2/7 =
28.6%

Safety: Any AE 7/7 (100%);
Dostarlimab-related AE 5/7 (71.4%);
Any grade = 3 AE 1/7 (14.3%);
Dostarlimab-related grade = 3

AE 1/7 (14.3%); Any serious AE
1/7 (14.3%); Dostarlimab-related
serious AE 1/7 (14.3%); Any

AE — withdrawal 1/7 (14.3%);
Dostarlimab-related AE —
withdrawal 1/7 (14.3%); Any AE —
interruption 0/7 (0%); Any immune-
related AE 1/7 (14.3%)

effect (95% CI) [P value]

1(16.7); 1,000mg q.6.w. 1(14.3);
Part2A 2(15.4)

To, 2022

e Arm1:Pembrolizumab 2 mg/kg or
100 mg fixed dose every 3 weeks
(9.-3.w.)

® Arm 2: Pembrolizumab 200 mg
fixed dose every 3 weeks (q.3.w.)

Efficacy:

e OS:
o Time-to-event

o Median OS
® PFS:

o Median PFS (months)
® Best overall response
e ORR
e Disease control rate (DCR)
Safety:

Arm 1:

e OS: 22.7 months (95% CI, 1.698
to 43.769)

® PFS (median): 4.5 months

® CR: 0/36 = 0%; PR: 5/36 (13.9%);
SD: 18/36 (50%); PD: 9/36 (25%);
not evaluable: 4/36 (11.1%)

® ORR: 5/36 = 13.9%

® DCR: 23/36 = 63.9%

® Any-grade irAEs: 11% (n NR)

® Grade 3/4 irAEs: 2.8% (n NR)

® OS: No difference in OS between
groups; log-rank P = 0.340

® Adjusted HR for OS (ref: arm 1) =
0.591 (95% ClI, 0.059 to 5.954),
P =0.656

® PFS: log-rank P = 0.046 (arm 2
vs. 1) median 6.1 vs. 4.5 months)

e Adjusted HR for PFS (ref: arm
1) =0.642 (95% Cl, 0.105 to
3.927), P =0.631

® ORR: P =0.001 (arm 2 vs. 1:
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)
® Any-grade immune-related
adverse events (irAEs)
® Grade 3/4 irAEs
® Discontinuation due to toxicities
Tumour assessment timing:

e CT scans every 3 months as part
of routine assessment

Results per arm

® Discontinuation due to toxicity:
NR by arm (overall 3/64 = 5%)

e Treatment duration (median): 2.3
months

Arm 2:

e OS: Median OS (not reached)

® PFS (median): 6.1 months (95%
Cl, 2.919 t0 6.081)

® CR: 1/28 = 3.6%; PR: 14/28
(50%); SD: 7/28 (25%); PD: 4/28
(14.3%); not evaluable: 2/28
(7.1%)

® ORR: 15/28 = 53.6%

® DCR: 22/28 = 78.6%

® Any-grade irAEs: 32% (n NR)

® Grade 3/4 irAEs: 7.1% (n NR)

® Discontinuation due to toxicity:
NR by arm (overall 3/64 = 5%)

® Treatment duration (median): 5.0
months

effect (95% CI) [P value]

53.6% vs. 13.9%)

e DCR: P=0.202 (arm 2 vs. 1:
78.6% vs. 63.9%)

® Any-grade irAEs: P = 0.038 (arm
2 vs. 1: 32% vs. 11%)

® Grade 3/4 irAEs: P = 0.577 (arm
2vs.1:7.1% vs. 2.8%)

® Median duration of treatment:
P=0.018 (arm 2 vs. 1: 5.0 vs.
2.3)

Juergens, 20204

Durvalumab:

® 15 mg/kg q.3.w. (during chemo
then 20 mg/kg q.4.w.) for dose
levels DLO, DL1, DL2a, DL2b

® 1,125 mg q.3.w. (DL3)

® 1,500 mg gq.3.w. (DL4)

Tremelimumab:

® 1 mg/kg x1 dose q.6.w. (DLO;
specified in protocol but these
patients later in the trial did not
receive tremelimumab)

® 1 mg/kg x2 doses q.3.w. (DL1)

® 3 mg/kg x2 doses q.3.w. (DL2a)

Efficacy:

® Best overall response by RECIST
1.1, including:
o Objective response rate
(ORR)

o CR

Partial response (PR)
o Stable disease (SD)
o PD

o Inevaluable

o

® Time-to-event outcomes:
o PFS
o OS

Durvalumab only (N = 24; dose
level 0):

ORR 7/24 = 29%; CR 1/24 = 4%;
PR 6/24 = 25%; SD 10/24 = 42%;
PD 6/24 = 25%; Inevaluable 1/24 =
4%. irAE any grade: 11/24 = 46%

Durvalumab + tremelimumab
irAEs from total; total: 97/136) . irAE
grade = 3: 1/24 = 4% durvalumab
+ tremelimumab grade = 3 irAEs
from total; total: 28/136) .
Durvalumab + tremelimumab

(N =112; dose levels 1 to 4): ORR
47/112 = 42%; CR 2/112 = 2%; PR

NR
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

Intervention characteristics
® 3 mg/kg x5 doses q.3.w. (DL2b)

® 56 mg q.3.w. (DL3)
® 75mg q.3.w. (DL4)

(measurement time)

e Note: PFS and OS were reported
in the main paper, but not
separately by Arm 1 vs. Arm 2

Safety:

e Chemotherapy-related
nonhematologic adverse events:
o All grades

o Grade 3to 5

® irAEs:
o Any grade
o Grade =23
® Treatment discontinuation due to
toxicity or irAEs
e Treatment-related deaths
Assessment/follow-up details:

e Tumour assessments every 6
weeks

e Analysis cut-off: January 19, 2018
e Median follow-up: 19.61 months

Results per arm

45/112 = 40%; SD 50/112 = 45%;
PD 12/112 = 11%; inevaluable
3/112 = 3%. irAE any grade:
86/112 = 77%. irAE grade = 3:
27/112 = 24%.

effect (95% CI) [P value]

Kato, 2020%°

® Group 1 (n = 11): Nivolumab
weight-based dosing of 3 mg/kg
q.2.w.

® Group 2 (n = 8): Nivolumab flat
dosing of 240 mg q.2.w.

Efficacy:

e Objective response rate (ORR;
PR rate)

e Tumour response per RECIST
1.1

® Progression-free survival (PFS)

e OS

e 12-month PFS rate

® 12-month OS rate

® Note: Median PFS and OS were
not reached (landmark rates
reported instead)

Safety:

Arm 1:

® Any-grade irAEs: 8/11 = 72.7%

® Grade 3 to 4 irAEs: 6/11 = 54.6%

® ORR (PR): 5/11 = 45.5%

e 12-month PFS: 53.0% (95% ClI,
25.0t0 79.2)

e 12-month OS: 80.8% (95% CI,
47.2 0 95.2)

Arm 2:

® Any-grade irAEs: 4/8 = 50.0%

® Grade 3to 4 irAEs: 1/8 = 12.5%
® ORR (PR): 2/8 = 25.0%

e 12-month PFS: 87.5% (95% ClI,

® ORR (PR rate): P =0.63 (no
significant difference)

® Any-grade irAEs: P = 0.38

® Grade 3to 4 irAEs: P=0.15

® PFS/OS: HRs not reported
(descriptive landmark rates)
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)
® Any-grade immune-related
adverse events (irAEs)
® Grade 3 to 4 irAEs
® irAEs graded using CTCAE v5.0

Results per arm

46.3 to 98.3)

® 12-month OS: 100% (CI not
estimable)

effect (95% CI) [P value]

Rischin, 2020%°

® Fixed: cemiplimab 350 mg IV
g.3.w. (Group 3, n = 56)

e Weight-based: cemiplimab 3 mg/
kg IV g.2.w. (Group 1, n = 59)

Efficacy:

® ORR, per independent central
review

® DCR, per independent central
review

e Durable disease control rate,
per independent central review,
defined as response or stable
disease lasting at least 105 days

® Duration of response (DOR),
per independent central review,
estimated using Kaplan-Meier
methods

e Median time to response, per
independent central review

Safety:

e TRAE, any grade

e TRAEs, grade 23

® Immune-related adverse events
(irAEs), any grade

® Immune-related adverse events
(irAEs), grade 2 3

Fixed dose (cemiplimab 350 mg
IV q.3.w.):

ORR 41.1% (95% CI, 28.1 to 55.0);
disease control rate 64.3% (95%
Cl, 50.4 to 76.6); durable disease
control rate 57.1% (95% Cl, 43.2 to
70.3); 8-month DOR 95.0% (95%
Cl, 69.5 to 99.3); median time to
response 2.1 months (range 2.0

to 8.3); treatment-related adverse
events any grade 36/56 (64.3%);
treatment-related adverse events
grade = 3 7/56 (12.5%); immune-
related adverse events any grade
32/56 (57.1%); immune-related
adverse events grade = 3 7/56
(12.5%).

Weight-based dose (cemiplimab
3 mg/kg IV q.2.w.):

ORR 49.2% (95% Cl, 35.9 to 62.5);
disease control rate 71.2% (95%
Cl, 57.9 to 82.2); durable disease
control rate 61.0% (95% Cl, 47.4 to
73.5); 12-month DOR 88.9% (95%
Cl, 69.3 to 96.3); median time to
response 1.9 months (range 1.7

to 9.1); treatment-related adverse
events any grade 46/59 (78.0%);
treatment-related adverse events
grade = 3 9/59 (15.3%); immune-
related adverse events any grade
40/59 (67.8%); immune-related

NR
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

adverse events grade = 3 8/59
(13.6%).

effect (95% CI) [P value]

PK/PD modelling or simulation studies

Gandhi, 20245

e Arm 1 (conventional): nivolumab
3 mg/kg IV (60-minute infusion)
g.2.w. (n =12) or gq.3.w. (n = 2)

e Arm 2 (low-dose): nivolumab 40
mg flat IV (60-minute infusion)
g.2.w. (n=9)orqg.3.w. (n=2)

Efficacy

® Response at 3 months by
RECIST 1.1:
o CR

o Partial response (PR)
o Stable disease (SD)
o PD
Objective response rate
(ORR)
® PFS:

o Median PFS (months)

o Kaplan-Meier estimates
Safety

e Assessed over the entire
treatment duration

® Any adverse event (AE)

® [mmune-related adverse event
(irAE)

e Grade = 3irAE

e Discontinuation due to AE

e Fatal toxicity

[}

Arm 1:

® Response (3 months; response-
evaluable n = 11):
o CR1/11=9.1%

o PR1/11=91%

o SD 3/11=27.3%

o PD 6/11 =54.5%
® ORR (CR+PR) 2/11 = 18.2%
® PFS: median 4.3 months (95%

Cl, 1.46 to 7.07), p vs. low-dose
0.31

® Any AE (whole treatment; n = 14):

14/14 = 100%

® Immune-related AE (any grade):
9/14 = 64.3%

e Grade = 3 irAE: 4/14 = 28.6%

e Discontinuation due to AE: 0%
(none)

® Treatment-related death/fatal
toxicity: O reported

Arm 2:

® Response (3 months; response-
evaluable n = 9):
o CR0/9=0%

o PR1/9=11.1%
o SD 3/9 =33.3%
o PD 5/9 =55.6%
ORR (CR+PR) 1/9 = 11.1%

® PFS: median 5.8 months (95%

o

Median PFS: P value = 0.31

ORR: no comparative effect
estimate reported (no OR/HR).
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

Cl, 3.39 to 8.26)

e Any AE (whole treatment; n = 11):
7/11 = 63.6%

® Immune-related AE (any grade):
6/11 =85.7%

o Grade = 3irAE: 0/11 = 0%

o Discontinuation due to AE: 0%
(none)

o Treatment-related death/fatal
toxicity: 0 reported

effect (95% CI) [P value]

Masters, 20225

e Weight-based: avelumab 10 mg/
kg IV g.2.w.

® Flat dose: avelumab 800 mg
IV g.2.w. (simulated/reference
flat-dose exposures)

Safety (modelled outcomes)

® Grade 2z 3 treatment-emergent
adverse events (TEAEs)

® Any-grade immune-related
adverse events (irAEs)

e Any-grade IRRs
Assessment approach
® Based on ER modelling

® No fixed follow-up time points
reported

NR

® For any-grade irAEs, no exposure
metrics were significantly
associated, but the strongest
(yet still insignificant) association
was avelumab C__ after a single
dose (C__ ,sd), with an odds
ratio of 1.000 (95% ClI, 0.999 to
1.010) per mcg/mL change in
concentration

Sanghavi, 2021%

e Weight-based: nivolumab 3 mg/
kg g.2.w.;

® Fixed: nivolumab 240 mg q.2.w.
and 480 mg q.4.w.

Efficacy
e Recurrence-free survival (RFS)

e Distant metastasis-free survival
(DMFS)

® Predicted at:
o 1year
o 2years
Safety

e Cumulative probability of:
o Grade 2 3 adverse events

RFS: 1 year: 3 mg/kg day 14 =
0.721 (0.679 to 0.766), 240 mg =
0.721 (0.679 to 0.766); 3 mg/kg
day 28 = 0.721 (0.679 to 0.765),
480 mg = 0.721 (0.679 to 0.765).
2 years: 3 mg/kg day 14 = 0.644
(0.598 to 0.692), 240 mg = 0.644
(0.598 to 0.692); 3 mg/kg day 28 =
0.643 (0.598 to 0.692), 480 mg =
0.644 (0.599 to 0.693). DMFS: 1
year: 3 mg/kg day 14 = 0.8094
(0.7724 t0 0.8483), 240 mg =
0.8095 (0.7724 to 0.8483); 3 mg/kg
day 28 = 0.8094 (0.7724 to

NR
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publication year

Intervention characteristics

(measurement time)

(AEs)
o Grade 2 2 immune-mediated
adverse events (IMAEs)
® Predicted at:
o 6 months
o 12 months

Results per arm

0.8482), 480 mg = 0.8094 (0.7724
t0 0.8482). 2 years: 3 mg/kg day
14 =0.7164 (0.6726 to 0.7631), 240
mg = 0.7165 (0.6727 to 0.7632); 3
mg/kg day 28 = 0.7165 (0.6726 to
0.7632), 480 mg = 0.7165 (0.6726
to 0.7632). Grade 3+ AEs: 6
months: 3 mg/kg 0.206 (0.1686 to
0.2975), 240 mg 0.2056 (0.1721 to
0.2985), 480 mg 0.1967 (0.1644 to
0.2863). 12 months: 3 mg/kg 0.2892
(0.2395 to 0.4076), 240 mg 0.2887
(0.2443 to 0.409), 480 mg 0.2769
(0.2339 to 0.3936). Grade 2+
IMAEs: 6 months: 3 mg/kg 0.2275
(0.1879 t0 0.2877), 240 mg 0.2280
(0.1877 to 0.2841), 480 mg 0.2516
(0.2079 to 0.3124). 12 months: 3
mg/kg 0.3135 (0.2621 to 0.3905),
240 mg 0.3142 (0.2618 to 0.3861),
480 mg 0.3445 (0.2883 to 0.4212).

effect (95% CI) [P value]

Sheng, 2021%

® Group 1: Nivolumab 3 mg/kg IV
g.2.w.; monotherapy

e Group 2: Nivolumab 240 mg/body
IV q.2.w. (flat dose); monotherapy

® Group 3: Nivolumab 10mg/kg IV
g.2.w.; monotherapy

Safety end points

e All-cause adverse events (AEs):
any grade, grade 3/4, and grade
5

e All-cause serious adverse events
(SAEs): any grade and grade 3/4

e Adverse events leading to
discontinuation (AEs-DC): any
grade and grade 3/4

Efficacy end point

® |nvestigator-assessed objective
response rate (ORR) in NSCLC

e Compared across Chinese and
global populations

Arm 1 (3 mg/kg q.2.w.)

Chinese (CheckMate 077; n = 15):
AEs any grade 15/15 (100.0%);
grade 3/4 1/15 (6.7%); grade 5
4/15 (26.7%). SAEs any grade
5/15 (33.3%); grade 3/4 0/15 (0%).
AEs-DC any grade 2/15 (13.3%);
grade 3/4 0/15 (0%)

Chinese 2L NSCLC (CheckMate
078; efficacy analysis [ORR] n =
143; safety analysis n = 241):
ORR: 22.2% (responders, n: 22) for
squamous and 15.4% (responders,
n: 22) for nonsquamous NSCLC

AEs any grade 236/241 (97.9%);

NR
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

® Based on nivolumab 3 mg/kg
every 2 weeks in the referenced
trials

Results per arm

grade 3/4 104/241 (43.2%); grade
5 10/241 (4.1%). SAEs any grade
88/241 (36.5%); grade 3/4 50/241
(20.7%). AEs-DC any grade 40/241
(16.6%); grade 3/4 29/241 (12.0%)

Global Patients: ORR: 20.0% for
squamous (responders, n: 27)
and 19.2% for nonsquamous
NSCLC (responders, n: 56), from
CheckMate 017 and CheckMate
057 respectively

Arm 2 (240 mg q.2.w.)

Chinese (CheckMate 077; n = 20):
AEs any grade 18/20 (90.0%);
grade 3/4 2/20 (10.0%); grade 5
0/20 (0%). SAEs any grade 6/20
(30.0%); grade 3/4 2/20 (10.0%).
AEs-DC any grade 2/20 (10.0%);
grade 3/4 1/20 (5.0%)

Arm 3 (10 mg/kg q.2.w.)

Global (safety analysis n = 131):
AEs any grade 131/131 (100.0%);
grade 3/4 66/131 (50.4%); grade 5
18/131 (13.7%). SAEs any grade
73/131 (55.7%); grade 3/4 49/131
(37.4%). AEs-DC any grade 28/131
(21.4%); grade 3/4 17/131 (13.0%)

effect (95% CI) [P value]

Bei, 2020%

® Group 1: Nivolumab 3 mg/kg IV
q.2.wW.

® Group 2: Nivolumab 240 mg/body
IV g.2.w. (flat dose)

Safety end points analyzed (no
specific time point stated):

AE leading to discontinuation or
death (AE-DC/D)

Grade = 3 AE (AE grade 3+)

Immune-mediated AE grade = 2
(AE-IM grade 2+)

Efficacy end points analyzed:

Arm 1 (3 mg/kg)

OS (predicted mean survival

probability, 95% CI)

® Melanoma: 1y 0.67 (0.63, 0.77);
2y 0.47 (0.42, 0.60)

e SQ NSCLC: 1y 0.56 (0.50, 0.65);
2y 0.36 (0.30, 0.45)

e NSQ NSCLC: 1y 0.62 (0.57,

Safety: “no change or a negligible
increase (2%, not statistically
significant) in the proportion of
patients who may have an AE-
DC/D, AE grade 3+ or AE-IM Grade
2 + for all tumour types in 240 mg
compared to 3 mg/kg g.2.w.”

Efficacy: “The mean OS for both
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Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

(measurement time)
OS: 1-year and 2-year predicted
mean survival probability

ORR: predicted and compared
between doses

Results per arm

0.67); 2y 0.36 (0.31, 0.41)

e RCC: 1y 0.76 (0.75, 0.78); 2y
0.53 (0.50, 0.55)

Predicted ORR

e Melanoma: 0.35

e SQ NSCLC: 0.26

e NSQ NSCLC: 0.22

Predicted proportion of AE-DC/D

® Melanoma: 0.29

e SQ NSCLC: 0.35

e NSQ NSCLC: 0.34

e RCC: 0.24

e SCCHN: 0.32

e cHL: 0.1

Predicted proportion of Grade = 3
AE

® Melanoma: 0.56

e SQ NSCLC: 0.57

e NSQ NSCLC: 0.52

e RCC: 0.55

® SCCHN: 0.55

e cHL: 0.32

Predicted proportion of Grade > 2
AE-IM

® Melanoma: 0.27

e SQNSCLC: 0.24

e NSQ NSCLC: 0.24

e RCC: 0.39

e SCCHN: 0.17

e cHL: 0.29

Arm 2 (240 mg flat q.2.w.)
OS (predicted mean survival

effect (95% CI) [P value]

regimens was similar at both time
points for all other tumour types.
“For predicted ORR, no differences
were observed between doses
within each tumor type assessed.”
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Fixed vs. weight-based dosing

publication year

(measurement time)

Results per arm
probability, 95% CI):

® Melanoma: 1y 0.62 (0.57, 0.75);
2y 0.42 (0.34, 0.57)

e SQ NSCLC: 1y 0.57 (0.52, 0.66);

2y 0.38 (0.33, 0.48)

e NSQ NSCLC: 1y 0.62 (0.57,
0.68); 2y 0.36 (0.32, 0.41)

e RCC: 1y 0.76 (0.75, 0.78); 2y
0.53 (0.51, 0.55)

Predicted ORR

® Melanoma: 0.35

e SQ NSCLC: 0.29

e NSQ NSCLC: 0.22

Predicted proportion of AE-DC/D

e Melanoma: 0.31

e SQ NSCLC: 0.37

® NSQ NSCLC: 0.35

e RCC: 0.25

e SCCHN: 0.33

e cHL: 0.11

Predicted proportion of Grade = 3
AE

e Melanoma: 0.55

e SQ NSCLC: 0.56

® NSQ NSCLC: 0.51

e RCC: 0.54

® SCCHN: 0.55

e cHL: 0.31

Predicted proportion of Grade > 2
AE-IM

® Melanoma: 0.29

e SQ NSCLC: 0.25

effect (95% CI) [P value]
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

® NSQ NSCLC: 0.26
® RCC: 0.41

e SCCHN: 0.18

e cHL: 0.31

effect (95% CI) [P value]

Lala, 2020%

Pembrolizumab
Fixed:

® 400 mg q.6.w.
e 200 mg q.3.w.
Weight-based:
® 2 mg/kg q.3.w.

® 10 mg/kg q.2.w. (plus 10 mg/kg
g.3.w. in pooled safety)

e Switch scenario: 200 mg q.3.w.
up to steady state — switch to
400 mg q.6.w.

Safety end points (pooled clinical

data; time point not reported)

e Any adverse events (AEs): n/N
(%)

® Grade IlI-V adverse events: n/N
(%)

e Serious adverse events (SAEs):
n/N (%)

® Discontinuation due to adverse
events: n/N (%)

® Death due to adverse events: n/N
(%)

® Selected immune-related adverse
events (irAEs) and infusion-
related reactions: n/N (%)

e Arm 1 (400 mg q.6.w.;
simulated): Safety events NR
(not reported as n/N).

e Arm 2 (200 mg q.3.w.;
simulated): Safety events NR
(not reported as n/N).

e Arm 3 (2 mg/kg q.3.w.;
simulated + pooled safety;
N = 740): Any AE 148/740 =
20.0%; Grade IlI-V AEs 37/740 =
5.0%; SAEs 41/740 = 5.5%;
Discontinued due to AE 15/740 =
2.0%; Died due to AE 2/740 =
0.3%; Hypothyroidism 60/740 =
8.1%; Hyperthyroidism 21/740 =
2.8%; Pneumonitis 25/740 =
3.4%; IRR 10/740 = 1.4%; Colitis
12/740 = 1.6%.

Additional arms:

e Arm 4 (10 mg/kg q.2.w.;
simulated + pooled safety;
N = 660): Any AE 142/660 =
21.5%; Grade llI-V AEs 35/660 =
5.3%; SAEs 33/660 = 5.0%);
Discontinued due to AE 20/660 =
3.0%; Died due to AE 0/660 =
0%; Hypothyroidism 69/660 =
10.5%; Hyperthyroidism 28/660 =
4.2%; Pneumonitis 15/660 =
2.3%; IRR 23/660 = 3.5%; Colitis
12/660 = 1.8%.

NR
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Fixed vs. weight-based dosing

publication year

Intervention characteristics

(measurement time)

Results per arm

e Arm 5 (10 mg/kg q.3.w.; pooled
safety only; N = 1,399): Any
AE 304/1399 = 21.7%; Grade
IlI-V AEs 80/1399 = 5.7%; SAEs
83/1399 = 5.9%; Discontinued
due to AE 47/1399 = 3.4%;
Died due to AE 2/1399 = 0.1%;
Hypothyroidism 118/1399 = 7.7%;
Hyperthyroidism 47/1399 = 3.4%;
Pneumonitis 54/1399 = 3.9%; IRR
38/1399 = 1.7%; Colitis 25/1399 =
1.8%.

effect (95% CI) [P value]

Novakovic, 20205

e Group 1: Avelumab 10 mg/kg IV
q.2.W.

e Group 2: Avelumab 800 mg/body
IV g.2.w. (flat dose)

Safety end points (modelled, any

grade):

e Probability of immune-related
adverse events (irAEs) using
AUC, ,... as the exposure metric

® Probability of IRRs using C__ as
the exposure metric

® Based on the first-cycle
population PK model

® Reported overall and by body
weight quartiles

Efficacy end point (modelled):

® Probability of objective response

e Evaluated in mMMCC and
advanced/metastatic UC

® Based on AUC ... from the
first-cycle model

Group 1 (weight-based):

® irAE (any grade): mean
probability 11.4%

® irAE (any grade): simulated
probability 11.9%

e |RR (any grade): model
probability with weight-based
dosing, 24.7%

Group 2 (flat):

® irAE (any grade): mean
probability 12.6%

® irAE (any grade): observed rate
across included clinical trials
was similar to simulated rate for
weight-based (i.e., 11.9%)

® |IRR (any grade): simulated
probability using C__ strongly
concordant/similar to weight-
based dosing (no separate flat %
given)

® OR probability (weight-based):
31.8% (mMCC); 17.3% (UC)

NR
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Fixed vs. weight-based dosing

publication year
Zhao, 2020%

Intervention characteristics

e Arm 1: Nivolumab 3 mg/kg IV
g.2.w. (weight-based)

e Arm 2: Nivolumab 240 mg IV
g.2.w. (fixed)

e Arm 3: Nivolumab 480 mg IV
g.4.w. (fixed, extended-interval)

(measurement time)

Safety outcomes (modelled/
predicted):
® Time-to-event modelled
outcome:
o Predicted cumulative
probability at Year 2 of grade
2 2 IMAEs, using Cavgday as
the exposure metric
= C, day = time-varying
average concentration over
each day a patient remains
at risk for an event

e Other modelled safety
outcomes:

o Grade 2 2 TRAEs

o TRAEs leading to
discontinuation or death

® | ogistic model—-predicted
safety outcomes:

o Proportion with grade 2 2
IMAEs

o Proportion with grade = 3
adverse events (AEs)

o Proportion with AEs leading
to discontinuation or death

Efficacy outcomes (modelled/

predicted):

® ORR, predicted using exposure
metrics such as C_,,, and
cmin-d28

e OS, predicted as HR vs. control
in referenced pivotal study
contexts, using exposure metrics

SUCh as Cavgdzs and cmin-d28

Results per arm

Arm 1 (3 mg/kg q.2.w.):

> Grade 2 IMAEs (using Cavgday as
exposure),

e Melanoma: 0.47

® SQ NSCLC: 0.46

e NSQ NSCLC: 0.47

e RCC: 0.54

e SCCHN: 0.36

e UC:0.58

e cHL: 0.60

> Grade 2 TRAEs (using Cavgday as
exposure),

e Melanoma: 0.65

® SQ NSCLC: 0.72

e NSQ NSCLC: 0.68

e RCC: 0.69

e SCCHN: 0.65

e UC:0.73

e cHL: 0.78

TRAEs-DC/C (using Cavgday as
exposure),

e Melanoma: 0.10

e SQ NSCLC: 0.21

e NSQ NSCLC: 0.21

e RCC: 0.16

e SCCHN: 0.16

e UC:0.15

e cHL: 0.14

OS (using C, s @s exposure)
e Melanoma: 0.36

e RCC: 0.73

e SQ NSCLC: 0.59

effect (95% CI) [P value]

“There were negligible differences
between the three regimens in the
probabilities of experiencing an AE.”

“The predicted probability of
experiencing grade 2 IMAEs, grade
2 TRAEs, and TRAEs-DC/D was
similar with nivolumab 480mg q.4.w.
compared with 3mg/kg g.2.w.”

Dosing of Immune Checkpoint Inhibitors

118/170




Author and Results parameters

Intervention characteristics

Appendix 3: Summary of Efficacy, Effectiveness, and Safety Outcomes

Fixed vs. weight-based dosing

publication year

(measurement time)

Results per arm

® NSQ NSCLC: 0.75

ORR (using C, .., @s exposure)
® Melanoma: 0.43

® RCC: 0.26

e SQNSCLC: 0.19

e NSQ NSCLC: 0.20

Arm 2 (240 mg q.2.w.):

2 Grade 2 IMAEs (using C_ day as
exposure),

e Melanoma: 0.47

® SQ NSCLC: 0.46
® NSQ NSCLC: 0.47
e RCC: 0.54

e SCCHN: 0.36

e UC: 0.58

e cHL: 0.60

> Grade 2 TRAEs (using Cavgday as
exposure),

e Melanoma: 0.65

® SQ NSCLC: 0.72
® NSQ NSCLC: 0.68
e RCC: 0.69

® SCCHN: 0.65

e UC:0.73

e cHL: 0.78
TRAEs-DC/C (using Cavgday as
exposure),

e Melanoma: 0.10

® SQ NSCLC: 0.21
® NSQ NSCLC: 0.21
e RCC: 0.16

e SCCHN: 0.15

effect (95% CI) [P value]
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Fixed vs. weight-based dosing

publication year

(measurement time)

Results per arm

e UC:0.15

e cHL: 0.14

OS (using C, .., @s exposure)
® Melanoma: 0.37

® RCC:0.73

® SQNSCLC: 0.58

® NSQ NSCLC: 0.74

ORR (using C,,, as exposure)
® Melanoma: 0.43

® RCC: 0.26

® SQNSCLC: 0.19

® NSQ NSCLC: 0.20

Arm 3 (480 mg q.4.w.):

2 Grade 2 IMAEs (using C_ day as
exposure),

® Melanoma: 0.47

e SQ NSCLC: 0.46
® NSQ NSCLC: 0.47
e RCC: 0.54

e SCCHN: 0.36

e UC:0.58

e cHL: 0.60

2 Grade 2 TRAEs (using C, day as
exposure),

® Melanoma: 0.65

e SQ NSCLC: 0.73
® NSQ NSCLC: 0.68
e RCC: 0.69

e SCCHN: 0.65

e UC:0.73

e cHL:0.78

effect (95% CI) [P value]
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Results parameters Fixed vs. weight-based dosing
publication year characteristics (measurement time) Results effect (95% CI) [P value]
TRAEs-DC/C (using C,, day as
exposure),

® Melanoma: 0.10

® SQNSCLC: 0.21

® NSQ NSCLC: 0.21

® RCC:0.16

® SCCHN: 0.15

® UC:0.15

® cHL: 0.14

OS (using C_ .5 @s exposure)
® Melanoma: 0.40

® RCC:0.73

® SQNSCLC: 0.56

© NSQ NSCLC: 0.74

ORR (using C,_ ., as exposure)
® Melanoma: 0.42

® RCC:0.25

® SQNSCLC: 0.21

® NSQ NSCLC: 0.21

AE = adverse event; AE-DC/D = adverse event leading to discontinuation or death; AESI = adverse event of special interest; all-cause AE = adverse event of any cause; alloHCT = allogeneic hematopoietic cell transplant; ALT =
alanine aminotransferase; AST = aspartate aminotransferase; AUC = area under the concentration-time curve; AUC_ ;.. = area under the concentration-time curve from 0 to 336 hours; AUC,, . = area under the concentration—
time curve over 6 weeks at steady state; AUC_ = area under the concentration—time curve at steady state; BICR = blinded independent central review; BMI = body mass index; BOR = best overall response; CR = complete
response; CTCAE = Common Terminology Criteria for Adverse Events; C__ = maximum drug concentration; C__ , = maximum concentration after the first dose or first cycle; C__ = maximum concentration at steady state; C =
minimum (trough) concentration; C_. ., = trough concentration after the first dose or first cycle (study-defined); C_. ... = minimum concentration over days 1 to 28; C = minimum (trough) concentration at steady state; C =
trough concentration; C = trough concentration at steady state; Cavg = average concentration; C = average concentration through days 1 to 28; C

minss trough -
trough’ss avgd2s avgss = AVErage concentration at steady state; CV = coefficient of variation;

DCR = disease control rate; DL = dose level; DLT = dose-limiting toxicity; DOR = duration of response; dMMR = deficient mismatch repair; ED = emergency department; ER = exposure-response; FDT = fixed-dose therapy;

FD = fixed dose; FU = follow-up; G = grade; G = 3 = grade 3 or higher; HCC = hepatocellular carcinoma; HR = hazard ratio; HR-QoL = health-related quality of life; ICl = immune checkpoint inhibitor; IL = interleukin; IMAE =
immune-mediated adverse event; irAE = immune-related adverse event; irPR = immune-related partial response; irRECIST = immune Response Evaluation Criteria in Solid Tumours; IRR = infusion-related reaction; IPTW =
inverse probability of treatment weighting; IQR = interquartile range; LA = locally advanced; mCRC = metastatic colorectal cancer; mMMCC = metastatic Merkel cell carcinoma; MSS = microsatellite stable; NA = not applicable;

NMA = network meta-analysis; NR = not reported; NSCLC = non—small cell lung cancer; NSQ NSCLC = nonsquamous non—small cell lung cancer; OR = odds ratio; ORR = objective response rate; OS = overall survival; PAEs =
pulmonary adverse events; PD = progressive disease; PD-1 = programmed cell death protein 1; PD-L1 = programmed death-ligand 1; PFS = progression-free survival; PK = pharmacokinetics; PR = partial response; q.2.w. = every
2 weeks; q.3.w. = every 3 weeks; q.4.w. = every 4 weeks; q.6.w. = every 6 weeks; q.12.w. = every 12 weeks; rHuPH20 = recombinant human hyaluronidase PH20; RCC = renal cell carcinoma; RCT = randomized controlled trial;
RD = risk difference; RECIST = Response Evaluation Criteria in Solid Tumours; RR = risk ratio; SAE = serious adverse event; SC = subcutaneous; SCLC = small cell lung cancer; SD = stable disease; SOC = standard of care;

SQ NSCLC = squamous non-small cell lung cancer; ss = steady state; TEAE = treatment-emergent adverse event; Tr-PAEs = treatment-related pulmonary adverse events; TRAE = treatment-related adverse event; TTR = time to
response; UC = urothelial carcinoma; UTD = unable to determine; vs. = versus; WAD = weight-adjusted dosing; WAT = weight-adjusted therapy (study-defined); WBD = weight-based dosing; WCD = weight-capped dosing.
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Appendix 4: Summary of Pharmacodynamic and Pharmacokinetic Outcomes

Please note that this appendix has not been copy-edited.

Table 14: Summary of Pharmacodynamic and Pharmacokinetic Outcomes

Author and publication

year Intervention characteristics C..w C..... AUC, PD / target occupancy (%)
RCTs
Albiges, 2025% e SC: nivolumab 1,200 mg + NR Nivolumab + rHuPH20 SC (n = 248)
rHuPH20 20,000 units q.4.w. * Geometric mean of C, ., ug/mL: 77.343 (90% Cl, 74.555 to
® |V: nivolumab 3 mg/kg g.2.w. 80.297)
® Geometric mean of C ., ug/mL: 122.227 (90% ClI, 114.552 to
130.416)

e Geometric mean of C
® Geometric mean of C

ug/mL (CV%): 108 (33)

minaze U9/ML (CV%): 50.8 (44)

® Geometric mean of C ug/mL (CV%): 230 (39)

® Geometric mean of C_, ., ug/mL (CV%): 182 (44)

® Geometric mean of C, . at week 17, ug/mL (CV%): 123 (46)

Nivolumab IV (n = 247)

® Geometric mean of C
38.235)

® Geometric mean of C
73.402)

® Geometric mean of C

® Geometric mean of C . .., ug/mL (CV%): 31.9 (30)

® Geometric meanof C__ ., ug/mL (CV%): 160 (28)

® Geometric mean of C ug/mL (CV%): 92.5 (34)

avgss’

® Geometric mean of C, . at week 17, ug/mL (CV%): 66.3 (33)
® Geometric mean ratio (90% CI) of C between both arms:

avgd2s
2.098 (2.001 to 2.200)

Geometric mean ratio (90% ClI) of C
1.774 (1.633 to 1.927)

e Nivolumab, SC - n = 56 at day 29
Median % PD-1receptor occupancy on circulating CD3+ T cells

max1’

maxss’

ug/mL: 36.875 (90% ClI, 35.565 to

avgd2s’

ug/mL: 68.901 (90% Cl, 64.676 to

minss’

ug/mL (CV%): 91 (35)

max1’

between both arms:

minss
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C..w C..... AUC, PD / target occupancy (%)

(IQR) at day 29 using the dataset with at least 8 months' follow-
up: 97.0 (89.6, 104.2)

e Nivolumab, IV - n = 58 at day 29

Median % PD-1receptor occupancy on circulating CD3+ T cells
(IQR) at day 29 using the dataset with at least 8 months' follow-
up: 94.7 (87.3, 102.4)

e Nivolumab, SC - n = 55 at day 29

Median % PD-1receptor occupancy on circulating CD4+ T cells
(IQR) at day 29 using the dataset with at least 8 months' follow-
up: 98.3 (85.6, 106.1)

e Nivolumab, IV - n = 60 at day 29

Median % PD-1receptor occupancy on circulating CD4+ T cells

(IQR) at day 29 using the dataset with at least 8 months' follow-

up: 93.1 (84.1, 100.1)

e Nivolumab, SC - n = 56 at day 29

Median % PD-1 receptor occupancy on circulating CD8+ T cells

(IQR) at day 29 using the dataset with at least 8 months' follow-

up: 96.8 (84.5, 103.7)

e Nivolumab, IV - n = 56 at day 29 Median % PD-1receptor
occupancy on circulating CD8+ T cells (IQR) at day 29 using
the dataset with at least 8 months' follow-up: 96.3 (88.4, 102.9)

Herrera, 20212° Avelumab IV (1-hour infusion). Arms:
e 70 mg q.2.w.;

® 350 mg q.2.w;

e 500 mg q.2.w.;

e 500 mg q.3.w.;

® 10 mg/kg q.2.w.

® Premedication mandatory:
antihistamine + acetaminophen 30
to 60 minute prior (alternatives per
local standards allowed).

Terminal half-life reported in days

(convert to hours):

Cycle 1 Day 1 (geo mean, CV%)

® 70 mg g.2.w.: 3.49 days (28%) =
83.8 hours;

® 350 mg q.2.w.: 3.25 days (44%) =
78.0 hours;

® 500 mg q.2.w.: 4.38 days (39%) =
105.1 hours;

® 500 mg q.3.w.: 4.04 days (23%) =
97.0 hours;

® 10 mg/kg g.2.w.: 3.88 days (38%) =
93.1 hours.

Cycle 1 Day 1:
AUC_ (h x mcg/mL), geo mean (CV%)
e 70 mg: 1933 (64);

e 350 mg: 8,450 (28);

® 500 mg q.2.w.: 15,436 (38);

® 500 mg q.3.w.: 15,392 (27);

e 10 mg/kg: 23,780 (54).

C,... (mcg/mL), geo mean (CV%)

e 70 mg: 24.0 (35);

e 350 mg: 68.4 (33);

e 500 mg q.2.w.: 143 (24);

® 500 mg q.3.w.: 126 (15);
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Cycle 2 Day 1 (geo mean, CV%)

® 70 mg q.2.w.: 2.92 days (13%) =
70.1 hours;

® 350 mg q.2.w.: 3.43 days (43%) =
82.3 hours;

® 500 mg q.2.w.: 4.59 days (36%) =
110.2 hours;

® 500 mg q.3.w.: 4.62 days (17%) =
110.9 hours;

® 10 mg/kg gq.2.w.: 4.23 days (37%) =
101.5 hours.

C..w C..... AUC, PD / target occupancy (%)
® 10 mg/kg: 271 (16).
Cycle 2 Day 1:

AUC,_ (h x mcg/mL), geo mean (CV%)

e 70 mg: 2,067 (6);

e 350 mg: 8,789 (39);

® 500 mg q.2.w.: 21,053 (47);

® 500 mg q.3.w.: 19,173 (23);

® 10 mg/kg: 27,196 (59).

C.... (mcg/mL), geo mean (CV%)

e 70 mg: 26.1 (21);

e 350 mg: 78.7 (19);

® 500 mg q.2.w.: 195 (46);

® 500 mg q.3.w.: 135 (8);

® 10 mg/kg: 273 (22);

Crougn (Mcg/mL), geo mean (CV%) at Cycle 2 Day 1

e 70 mg: 1.71 (163);

® 350 mg: 4.03 (110);

® 500 mg q.2.w.: 12.1 (93);

® 500 mg q.3.w.: 2.54 (125);

e 10 mg/kg: 14.4 (170);

e Median target occupancy across all the treatment arms was
> 90% throughout the dosing interval.

Nonrandomized studies

Cohen, 202453 ® Pembrolizumab Fixed dose 400 g6

for the entire cohort

® Pembrolizumab model prediction
of 2 mg/kg g3, 200 mg g3, 10 mg/
kg g3)

NR

® The geometric mean of the observed C__ at 400 mg every
6 weeks was approximately 42% lower at cycle 1 and
approximately 65% lower at steady state than the geometric
mean of the observed C__ at 10 mg/kg every 2 week at cycle 1
and steady state, respectively.

® The geometric mean of the observed C, = at400 mg
every 6 weeks was approximately 17% lower at cycle 1 and
approximately 22% lower at steady state than the geometric

mean of the observed C, . at 200 mg every 3 weeks and
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was approximately 12% higher at cycle 1 and approximately
4% higher at steady state than the geometric mean of the
observed C at 2 mg/kg every 3 weeks.

trough

tremelimumab 10 mg/kg q.4.w. x 6
then g.12.w. x 3 + durvalumab 15
mg/kg q.4.w. x 13.

e Cohort 2 (weight-based):
tremelimumab 1 mg/kg g.4.w. x 4
+ durvalumab 20 mg/kg q.4.w.
x 4 then 10 mg/kg q.2.w. up to 22
doses.

e Cohort 3 (fixed-dose):
tremelimumab 75 mg gq.4.w. x 4 +
durvalumab 1,500 mg q.4.w. x 13.

Rischin, 2024*° ® Weight-based: cemiplimab 3 mg/kg | NR Observed steady-state C, | or C . : Groups 1 and 2 (3 mg/
IV q.2.w. (Groups 1 and 2) kg q.2.w.): 68.4 mg/L mean (SD 26.1), median 72.0 (IQR 49.9
e Fixed: cemiplimab 350 mg IV q.3.w. to 80.8), n = 96; Group 3 (350 mg q.3.w.): 62.7 mg/L mean (SD
(Group 3) in patients with advanced 28.3), median 65.3 (IQR 44.3 to 77.3), n = 34.
CSCC. PK outcomes were Observed steady-state C__ : Groups 1 and 2: 150 mg/L mean
reported as observed steady-state (SD 79.0), median 141 (IQR 113 to 162), n = 96; Group 3: 151
concentrations at weeks 17 to 19. mg/L mean (SD 46.2), median 165 (IQR 129 to 181), n = 33.
AUC: not directly reported for this fixed vs. weight-based
comparison.
Fujiwara, 2022 e Cohort 1 (weight-based): NR Reported as geometric mean (GMean) with geometric CV%

(plus min/median/max) in the PK table. Units: AUC_, in day x
mcg/mL; concentrations in mcg/mL; times in days.

Combination multiple dosing: tremelimumab PK

e Single-dose (Cohort 1: TRE 10 mg/kg + DUR 15 mg/kg):
AUC_, 2010 (CV 24.5);C__ 187 (CV 24.5);C_ 28.8 (CV
28.1); T__ 0.046 days (CV 4.5).

max

e Single-dose (Cohort 2: TRE 1 mg/kg + DUR 20 mg/kg): AUC_
153 (CV 26.2); C__ 20.5(CV 12.9); C_ 2.71(CV 39.5), T .

0.046 days (CV 3.6).

® Single-dose (Cohort 3: TRE 75 mg + DUR 1,500 mg): AUC_,
239 (CV15.9),C__ 22.9(CV14.2);C_ 3.35(CV40.7); T _,

0.044 days (CV 3.9).

® Multiple-dose (Cohort 2: TRE 1 mg/kg + DUR 20 mg/kg):
RAC(C__) 1.18 (CV 12.8); RAC(C_, ) 1.44 (CV 13.5); Css max
24.8 (CV 20.0); Css min 4.14 (CV 45.5); tss max 0.045 days
(CV 2.8).

® Multiple-dose (Cohort 3: TRE 75 mg + DUR 1,500 mg):
RAC(C, ) 1.39 (CV 12.1); RAC(C ;) 2.03 (CV 41.5); Css max
36.4 (CV 12.9); Css min 9.20 (CV 12.6); tss max 0.045 days
(4.7). Combination multiple dosing: Durvalumab PK (Part 2
combination):

X

X
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e Single-dose (Cohort 1: with TRE 10 mg/kg + DUR 15 mg/kg):
AUC_, 2,980 (CV 26.2); C__ 278 (CV 24.1);C__40.9 (CV
45.4), T__ 0.12 days (85-very high CV).

e Single-dose (Cohort 2: with TRE 1 mg/kg + DUR 20 mg/kg):
AUC_, 3,390 (CV 22.5), C__ 353 (CV 16.5); C_, 55.4 (CV
33.6); T, 0.055 days (CV 11).

e Single-dose (Cohort 3: with TRE 75 mg + DUR 1,500 mg):
AUC_, 4,680 (CV 15.7);C__ 439 (CV 158),C__ 77.7 (CV
33.6); T__ 0.052 days (CV 21).

® Multiple-dose (Cohort 2: with TRE 1mg/kg + DUR 20 mg/kg):
RAC(C_.) 1.11 (CV 13.8); RAC(C ) 1.49 (CV 31.2); Css max
404 (CV 14.1); Css min 94.6 (CV 63.9); tss max 0.049 days
(CV 15).

® Multiple-dose (Cohort 3: with TRE 75 mg + DUR 1,500 mg):
RAC(C,_ ) 2.01 (CV 0.932); RAC(C_,) 1.91 (CV 26.1); Css
max 847 (CV 0.726); Css min 200 (CV 7.55); tss max 0.043
days (CV 3.3). (Where shown in the PK table, N differs by
parameter; these values are the reported GMeans.)

Patnaik, 20224 Part 1 — Weight-Based Dose

Escalation Arms
e Arm 1: Dostarlimab 1 mg/kg q.2.w.
e Arm 2: Dostarlimab 3 mg/kg q.2.w.

Part 2A — Fixed-Dose Arms
® Arm 4: Dostarlimab 500 mg q.3.w.

e Arm 3: Dostarlimab 10 mg/kg q.2.w.

® Arm 5: Dostarlimab 1,000 mg g.6.w.

Part 1 - weight-based dosing cohort

(n=21)

® 1 mg/kg (DLT-evaluable, n = 3): t,:
8.2to 14.2 days

® 1 mg/kg (PK/PDy cohort, n = 3): 1,
14.5 (67.1) days

® 3 mg/kg (n=3):t,:19.1 (23.8) days

® 10 mg/kg (DLT-evaluable, n = 6): t,:
10.2 (35.5) days

¢ 10 mg/kg (PK/PDy, n = 6): t,: 20.5
(18.2) days

Part 2A- fixed-dose regimen cohort

(n=13)

® 500 mg q.3.w. (n=6):t,:14.5
(12.3) days

1,000 mg q.6.w. (n=7):t,:19.6 (21.9)

days

Part 1 - weight-based dosing cohort (n = 21)
Cycle 1 PK parameters, Geometric mean (CV %)

® 1 mg/kg (DLT-evaluable, n = 3)
AUC__: 4,440 to 9,570 mcg x h/mL; AUC _ : 3,417 (31.7) mcg

O-tau”

x h/mL; C__:21.78 (25.6) mcg/mL; T__ :2.92 (1.52 to 2.95) h;
C,ouan- 6-382 (35.9) meg/mL,; CL: 0.336 to 0.367 L/day; V,: 3.97 to

trough”

7.50L,V 41210729 L

® 1 mg/kg (PK/PDy cohort, n = 3)

AUC, _: 5,872 (93.3) mcg x h/mL; AUC_,_ : 4,219 (63.8) mcg x h/
mL; C__.:20.43 (17.7) mcg/mL; T__ (median [range]): 1.50 (0.55
to 1.50) h; C__ :2.622 (148.4) mcg/mL; CL: 0.326 (64.8) L/day;

trough”
V,:6.84 (7.6)L;V_:6.73 (17.8) L

® 3 mg/kg (n = 3)

AUC,__: 26,630 (9.4) mcg x h/mL; AUC . : 10,790 (9.7) mcg x h/
mL; C__:66.17 (9.6) mcg/mL; T__ (median [range]): 1.52 (1.50

max”

t02.95) h; C, .- 23.70 (8.9) mcg/mL; CL: 0.189 (33.5) L/day; V.

trough”

5.20(33.5)L; V511 (32.1)L
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® 10 mg/kg (DLT-evaluable, n = 6)

AUC, : 59,830 (26.7) mcg x h/mL; AUC_,_ : 36,480 (24.4) mcg
x h/imL; C__.228.4 (22.2) mcg/mL; T __ (median [range]): 1.52
(1.50 t0 3.07) h; C, .- 60.63 (34.7) mcg/mL; CL: 0.302 (22.3)L/
day; V,:4.43 (18.3)L; V_:4.33 (19.8) L

® 10 mg/kg (PK/PDy, n = 6)

AUC___: 101,900 (35.8) mcg x h/mL; AUC, _ : 63,670 (28.2) mcg
x h/mL; C__:251.1(19.2) mcg/mL; T __ (median [range]): 1.50
(1.43103.12) h; C_ .- 53.15 (35.0) mcg/mL; CL: 0.160 (13.6) L/
day; V,:4.73 (14.2) L; V_: 4.57 (14.0) L

Part 2A- fixed-dose regimen cohort (n = 13)

® 500 mg g.3.w. (n = 6)

AUC,__: 55,510 (24.2) mcg x h/mL; AUC__ : 35,730 (20.2) mcg
x h/mL; C__:171.1(20.0) mcg/mL; T__ (median [range]): 0.96
(0.5010 3.02) h; C, .- 39.17 (26.7) mcg/mL; CL: 0.216 (24.2) L/
day; V,:4.51(20.5)L; V_:4.38 (18.0) L

® 1,000 mg q.6.w. (n=7)

AUC___: 113,500 (34.4) mcg x h/mL; AUC, . ): 95,820 (29.3) mcg
x h/mL; C__:309.4 (30.8) mcg/mL; T__ (median [range]): 1.52
(0.5210 3.00) h; C, .- 40.20 (51.1) mcg/mL; CL: 0.212 (34.4) L/
day; V,:5.97 (31.9)L; V_: 5.77 (29.8) L

Part 1 - weight-based dosing cohort (n = 21)

Receptor Occupancy (RO):

Full PD-1 receptor occupancy was achieved across all dose
levels.

Mean minimum concentration for full RO: 2.44 mcg/mL

1 patient (1 mg/kg) did not achieve full RO by Day 22 (1.51 mcg/
mL), partly due to antidrug antibodies

Part 2A- fixed dose regimen cohort (n =13)
Receptor Occupancy (RO):

Both fixed-dose regimens achieved full PD-1 receptor occupancy
over the dosing cycle.

IL-2 functional assays confirmed full functional RO.
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Juergens, 2020 Durvalumab: NR Units: mcg/mL Durvalumab (mean [SD]) — CmaxlC"ough:
® 15 mg/kg q.3.w. (DLO monotherapy; e DLO (15 mg/kg, monotherapy): 320 (104) / 84.5 (23.9)
also in DL1 combo), e DL1 (15 mg/kg): 351 (144)/ 59.7 (35.0)
® 1,125 mg q.3.w. (DL2a, DL3), e DL2a (1,125 mg): 378 (164) / 56.7 (20.6)
® 1,500 mg q.3.w. (DL2b, DL4). e DL2b (1,500 mg): 429 (191) / 54.6 (23.9)
Tremelimumab: e DL3 (1,125 mg): 474 (205) / 64.3 (34.6)
® 1 mg/kg q.3.w. (DL1, DL2a), e DL4 (1,500 mg): 381 (130) / 78.5 (35.9)
® 3 mg/kg g.3.w. (DL2b), Tremelimumab (mean [SD]) —C__/C, _ .-
® 56 mg q.3.w. (DL3), e DL1 (1 mg/kg): 24.6 (5.35)) / 4.66 (3.30))
® 75 mg q.3.w. (DL4). e DL2a (1 mg/kg): 25.6 (4.75) / 4.34 (1.85)
e DL2b (3 mg/kg): 73.2 (22.5)/ 13.5 (5.51)
e DL3 (56 mg): 18.56 (7.76) / 3.65 (1.48)
e DL4 (75 mg): 26.6 (8.53) / 5.55 (2.53) AUC: NR
Kato, 2020+ e Group 1: Nivolumab weight-based NR e Group 1:

dosing of 3 mg/kg g.2.w.

® Group 2: Nivolumab flat dosing of
240 mg q.2.w.

Mean (SD) trough concentrations (C__ ) before cycles 2to 5

of nivolumab
C . .:14.2(1.9)

min1*
C..2:21.5(2.4)
C,.3:33.0 (4.6)
C, 4314 (4.1)
e Group 2:
Mean (SD) trough concentrations (C ) before cycles 2 to 5
of nivolumab

C, . 27.5(2.4)
C,.2:43.3(4.2)

C,.3:57.9(7.0)

C,.4 58.6(8.8)

® Group 1 vs. 2:

Mean (SD) trough concentrations (C__ ) before cycles 2 to 5

of nivolumab
C :Pvalue <0.01

min1*

C, .2: P value <0.01

min
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C,,3: P value = 0.01
C,.4: Pvalue =0.02

PK/PD modelling or simulation studies

Lala, 2025%

Pembrolizumab IV (simulated
regimens):

® 4 mg/kg q.6.w.

® 400 mg q.6.w.

e 200 mg q.3.w.

® 2 mg/kg gq.3.w.

NR

C trough

Group 1: 200 mg q.3.w.

e <50 kg (n = 169): Geometric mean (95% CI), ug/mL = 36.3
(33.1 to 39.9); 5th to 95th percentile = 12.8 to 82.2; 1st to 99th
percentile = 6.4 to 119.3; Difference in geometric mean of 4
mg/kg 9.6.w. (%): -=72

® 50 to 80 kg (n = 2,109): Geometric mean (95% CI), ug/mL =
30.3 (29.6 to 31.0); 5th to 95th percentile = 11.5 to 66.6; 1st to
99th percentile = 6.8 to 85.6; Difference in geometric mean of 4
mg/kg q.6.w. (%): —-58

® 80 kg (n = 1,329): Geometric mean (95% Cl), ug/mL = 24.6
(23.9 to 25.3); 5th to 95th percentile = 9.9 to 50.9; 1st to 99th
percentile = 5.8 to 63.3; Difference in geometric mean of 4 mg/
kg q.6.w. (%): 40

® Overall (n = 3,607): Geometric mean (95% Cl), ug/mL = 28.3
(27.8 to 28.8); 5th to 95th percentile = 10.7 to 63.5; 1st to 99th
percentile = 6.5 to 81.9; Difference in geometric mean of 4 mg/
kg q.6.w. (%): =53

Group 2: 400 mg q.6.w.

® <50 kg (n = 169): Geometric mean (95% ClI), ug/mL = 22.4
(19.6 to 25.6); 5th to 95th percentile = 4.8 to 64.8; 1st to 99th
percentile = 1.5 to 98.8; Difference in geometric mean of 4 mg/
kg q.6.w. (%): -55

® 50 to 80 kg (n = 2,109): Geometric mean (95% ClI), ug/mL =
19.1 (18.5 to 19.7); 5th to 95th percentile = 4.7 to 52.7; 1st to
99th percentile = 2.2 to 71.1; Difference in geometric mean of 4
mg/kg q.6.w. (%): 34

® 80 kg (n = 1,329): Geometric mean (95% CI), ug/mL = 15.5
(14.9 to 16.1); 5th to 95th percentile = 4.0 to 40.6; 1st to 99th
percentile = 1.8 to 52.9; Difference in geometric mean of 4 mg/
kg 9.6.w. (%): -5
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® Overall (n = 3,607): Geometric mean (95% CI), ug/mL =17.9
(17.5 to 18.3); 5th to 95th percentile = 4.5 to 50.4; 1st to 99th
percentile = 2.1 to 68.5; Difference in geometric mean of 4 mg/
kg q.6.w. (%): —26

Group 3: 2 mg/kg q.3.w.

® <50 kg (n = 169): Geometric mean (95% CI), ug/mL = 16.5
(15.0 to 18.2); 5th to 95th percentile = 5.2 to 38.4; 1st to 99th
percentile = 2.9 to 50.6; Difference in geometric mean of 4 mg/
kg q.6.w. (%): —-38

® 50 to 80 kg (n = 2,109): Geometric mean (95% CI), ug/mL =
20 (19.6 to 20.5); 5th to 95th percentile = 7.7 to 43.2; 1st to
99th percentile = 4.5 to 53.8; Difference in geometric mean of 4
mg/kg q.6.w. (%): -37

® 80 kg (n = 1,329): Geometric mean (95% Cl), ug/mL = 23.3
(22.7 to 23.9); 5th to 95th percentile = 9.2 to 47.2; 1st to 99th
percentile = 5.9 to 61.0; Difference in geometric mean of 4 mg/
kg q.6.w. (%): =77

® Overall (n = 3,607): Geometric mean (95% ClI), ug/mL = 21
(20.6 to 21.4); 5th to 95th percentile = 8.0 to 45.0; 1st to 99th
percentile = 4.7 to 57.6; Difference in geometric mean of 4 mg/
kg q.6.w. (%): =37

Group 4: 4 mg/kg q.6.w. (alternative regimen)

® <50 kg (n = 169): Geometric mean (95% CI), ug/mL = 10.2
(8.9 to 11.7); 5th to 95th percentile = 1.9 to 30.8; 1st to 99th
percentile = 0.7 to 42.3

® 50 to 80 kg (n = 2,109): Geometric mean (95% ClI), ug/mL =
12.6 (12.2 to 13.0); 5th to 95th percentile = 3.2 to 34.5; 1st to
99th percentile = 1.5 t0 44.6

® 80 kg (n = 1,329): Geometric mean (95% Cl), ug/mL = 14.7
(14.2 to 15.3); 5th to 95th percentile = 3.9 to 37.5; 1st to 99th
percentile = 2.0 to 50.0

e Overall (n = 3,607): Geometric mean (95% Cl), ug/mL = 13.2
(12.9 to 13.5); 5th to 95th percentile = 3.4 to 35.9; 1st to 99th
percentile = 1.4 to 47.7

AUC
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Group 1: 200 mg q.3.w.

® <50 kg (n = 169): Geometric mean (95% Cl), ug/mL = 2,285
(2,149 to 2,430); 5th to 95th percentile = 1,107 to 3,979; 1st to
99th percentile = 862 to 5,433; Difference in geometric mean of
4 mg/kg q.6.w. (%): =54

® 50 to 80 kg (n = 2,109): Geometric mean (95% CIl), ug/mL =
1,867 (1,838 to 1,897); 5th to 95th percentile = 976 to 3,355;
1st to 99th percentile = 719 to 3,993; Difference in geometric
mean of 4 mg/kg q.6.w. (%): —-34

® 80 kg (n = 1,329): Geometric mean (95% Cl), ug/mL = 1,513
(1,484 to 1,541); 5th to 95th percentile = 816 to 2,541; 1st to
99th percentile = 626 to 3,004; Difference in geometric mean of
4 mg/kg q.6.w. (%): -5

® Overall (n = 3,607): Geometric mean (95% CI), ug/mL = 1,744
(1,723 to 1,766); 5th to 95th percentile = 917 to 3,204; 1st to
99th percentile = 674 to 3,961; Difference in geometric mean of
4 mg/kg q.6.w. (%): -25

Group 2: 400 mg q.6.w.

® <50 kg (n = 169): Geometric mean (95% CI), ug/mL = 2,302
(2,162 to 2,450); 5th to 95th percentile = 1,103 to 4,025; 1st to
99th percentile = 862 to 5,545; Difference in geometric mean of
4 mg/kg q.6.w. (%): -55

® 50 to 80 kg (n = 2,109): Geometric mean (95% Cl), ug/mL =
1,880 (1,850 to 1,910); 5th to 95th percentile = 974 to 3,408;
1st to 99th percentile = 720 to 4,126; Difference in geometric
mean of 4 mg/kg q.6.w. (%): —-34

® 80 kg (n = 1,329): Geometric mean (95% ClI), ug/mL = 1,523
(1,494 to 1,552); 5th to 95th percentile = 814 to 2,592; 1st to
99th percentile = 626 to 3,069; Difference in geometric mean of
4 mg/kg q.6.w. (%): -5

® Overall (n = 3,607): Geometric mean (95% CI), ug/mL = 1,756
(1,734 to 1,778); 5th to 95th percentile = 917 to 3,529; 1st to
99th percentile = 668 to 4,050; Difference in geometric mean of
4 mg/kg q.6.w. (%): —26

Group 3: 2mg/kg q.3.w.
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® <50 kg (n = 169): Geometric mean (95% CI), ug/mL = 1,036
(973 to 1,104); 5th to 95th percentile = 491 to 1,861; 1st to
99th percentile = 383 to 2,366; Difference in geometric mean of
4 mg/kg q.6.w. (%): 1

® 50 to 80 kg (n = 2,109): Geometric mean (95% Cl), ug/mL =
1,233 (1,213 to 1,252); 5th to 95th percentile = 651 to 2,150;
1st to 99th percentile = 487 to 2,538; Difference in geometric
mean of 4 mg/kg q.6.w. (%): 1

® 80 kg (n = 1,329): Geometric mean (95% ClI), ug/mL = 1,433
(1,407 to 1,460); 5th to 95th percentile = 797 to 2,403; 1st to
99th percentile = 616 to 2,951; Difference in geometric mean of
4 mg/kg q.6.w. (%): 1

e Overall (n = 3,607): Geometric mean (95% ClI), ug/mL = 1,293
(1,277 to 1,308); 5th to 95th percentile = 677 to 2,260; 1st to
99th percentile = 499 to 2,695; Difference in geometric mean of
4 mg/kg q.6.w. (%): 1

Group 4: 4 mg/kg q.6.w. (alternative regimen)

e <50 kg (n = 169): Geometric mean (95% Cl), ug/mL = 1,044
(979 to 1,113); 5th to 95th percentile = 491 to 1,891; 1st to 99th
percentile = 383 to 2,423

® 50 to 80 kg (n = 2,109): Geometric mean (95% CI), ug/mL =
1,241 (1,221 to 1,261); 5th to 95th percentile = 651 to 2,191;
1st to 99th percentile = 487 to 2,608

® 80 kg (n = 1,329): Geometric mean (95% Cl), ug/mL = 1,443
(1,416 to 1,470); 5th to 95th percentile = 796 to 2,456; 1st to
99th percentile = 615 to 3,025

Overall (n = 3,607): Geometric mean (95% CI), ug/mL = 1,301

(1,285 to 1,317); 5th to 95th percentile = 676 to 2,299; 1st to 99th

percentile = 498 to 2,757

e Target saturation for 400 mg q.6.w. is typically predicted to be
> 90%, similar to 200 mg and 2 mg/kg q.3.w.

Gandhi, 20245 e Arm 1 (conventional): nivolumab 3 e Conventional dose: 11.0 days =264 | ® C__: Conventional 47.3 mcg/mL (GeoCV 61.3%); Low-dose
mg/kg IV (60-minute infusion) q.2.w. hour (GeoMean; CV 60.8%) 9.06 mcg/mL (GeoCV 16.3%)
org.3.w. ® Low-dose: 11.8 days = 283 hour e AUC_, ((mcg*d)/mL): Conventional 238 mcg x day/mL
e Arm 2 (low-dose): nivolumab 40 mg (GeoMean; CV 92.2%) (GeoCV 43.1%); Low-dose 44.3 mcg x day/mL (GeoCV 60%)
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¢ Dose-normalized AUC , (mcg*d/mL/mg): 0.0014 vs. 0.0011
day/mL/mg (conventional vs. low-dose)

Zhao, 20245 e Weight-based comparator:
nivolumab 3 mg/kg IV gq.2.w. (also
benchmarked against 10 mg/kg IV
g.2.w. as an upper safe-exposure

reference)

® Fixed-dose regimens: nivolumab
720 mg SC g.4.w., 960 mg SC
g.4.w., and 1,200 mg SC q.4.w.
(with rHuPH20) in model-based
simulations

NR

3mg/kg IV q.2w.:C_ .. 27.5mcg/mL,C__.
Covgazs 97-9 meg/mL. 10 mg/kg IV q.2.w.: C
C, .2 135 meg/mL, C
24.3 meg/mL, C . 39.4 meg/mL, C
SCq4w.:C_ .. 32.4 mcg/mL, C
mcg/mL. 1,200 mg SC g.4w.:C . . ey 00.6
meg/mL, C_ »s 93.0 mcg/mL. AUC was not directly reported in
the main paper; C_ .., was used instead as the 28-day exposure
summary. The paper states that SC dosing had reduced and
delayed C__ vs. IV, with peak concentrations occurring by about
7 days, and that 960 mg and 1,200 mg SC q.4.w. generally
produced higher C__.and C__ .. than 3 mg/kg IV q.2.w., while
remaining less than 10 mg/kg IV q.2.w.

40.4 mcg/mL,

minazs 1.6 meg/mL,

avgaze 193 meg/mL. 720 mg SC q.4w.: C |
55.8 mcg/mL. 960 mg

avgd28

52.5 mcg/mL, C 74.4

avgd28
40.5 mcg/mL, C

max1

Hwang, 202365 Pooled population PK modelling

of tremelimumab given IV as
monotherapy and in combination with
durvalumab across multiple phase

| to 3 solid-tumour studies. Dosing
regimens included weight-based (e.g.,
1/3/10 mg/kg g.4.w.) and flat dose
(e.g., 750 mg g.4.w. monotherapy; 75
mg g.4.w. combination). Maintenance
schedules in some trials included
g.12.w. after initial g.4.w. dosing.

Objective was to evaluate the
adequacy of exposure coverage when
converting 1 mg/kg to a flat dose of
75 mg.

~18 days = 432 hour (variability not
reported).

Figures show reported/used exposure metrics include cycle
1C,,and C__ (by dose group) and model-based exposure
comparisons for 75 mg vs. 1 mg/kg using average exposure over
the first 16 weeks (overlap proportions). Specific numeric C__ /
C.../AUC values were not consistently presented as a single
summary in the extracted sections.)

Exposure overlap (simulation-based):
® ~86.3% overlap for patients > 90 kg
® ~73.7% overlap for > 110 kg

e ~72.0% overlap for < 50 kg

® ~63.6% overlap for < 40 kg

Study concluded that a flat dose (75 mg) was projected to
provide comparable exposure to weight-based dosing (1 mg/kg)
in adults.

Ter Heine, 2023%° Reference dosing regimen:

e Atezolizumab g.3.w.: 1,200 mg
® Durvalumab q.2.w.: 10 mg/kg
e Durvalumab g.4.w.: 20 mg/kg

e |pilimumab q.6.w.: 1 mg/kg

NR

Ratios of the alternative ICl dose regimen to the reference ICI
dose regimen for the following metrics

Atezolizumab (q.3.w.):

® Geometric mean C trough at end of 1st dosing cycle (CV%) =
0.82
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e Nivolumab g.2.w.: 3 mg/kg

® Nivolumab g.3.w.: 360 mg

® Pembrolizumab q.3.w.: 2 mg/kg

Alternative dosing regimens:

® Atezolizumab: < 70 kg: 840 mg,
270 kg: 1,200 mg

® Durvalumab (g.2.w.): < 60 kg: 480
mg, 60 to 80 kg: 600 mg, > 80 kg:
720 mg

e Durvalumab (g.4.w.)- < 60 kg: 960

mg, 60 to 80 kg: 1,200 mg, > 80 kg:

1,440 mg

® |pilimumab: < 60 kg: 50 mg, 60 to
90 kg; 75 mg, > 90 kg: 100 mg

e Nivolumab (g.2.w.): < 50 kg: 120
mg, 50 to 75 kg: 160 mg, 75 to 100
kg: 200 mg, > 100 kg: 240 mg

e Nivolumab (g.3.w.): <60 kg: 280
mg, 60 to 90 kg: 320 mg, > 90 kg:
360 mg

® Pembrolizumab (g.3.w.): < 60 kg:
100 mg, > 60 kg: 150 mg”

Appendix 4: Summary of Pharmacodynamic and Pharmacokinetic Outcomes

C..w C..... AUC, PD / target occupancy (%)

® Geometric mean C trough at steady state (CV%) = 0.82

® Geometric mean AUC at end of 1st dosing cycle (CV%) = 0.82
e Geometric mean AUC at steady state (CV%) = 0.82
Durvalumab (q.2.w.):

® Geometric mean C trough at end of 1st dosing cycle (CV%) =
0.87

® Geometric mean C trough at steady state (CV%) = 0.87

® Geometric mean AUC at end of 1st dosing cycle (CV%) = 0.87
® Geometric mean AUC at steady state (CV%) = 0.87
Durvalumab (q.4.w.):

® Geometric mean C trough at end of 1st dosing cycle (CV%) =
0.87

e Geometric mean C trough at steady state (CV%) = 0.87

e Geometric mean AUC at end of 1st dosing cycle (CV%) = 0.87

® Geometric mean AUC at steady state (CV%) = 0.87

Ipilimumab (q.6.w.):

e Geometric mean C trough at end of 1st dosing cycle (CV%) =
1.0

® Geometric mean C trough at steady state (CV%) = 1.0

® Geometric mean AUC at end of 1st dosing cycle (CV%) = 1.0

® Geometric mean AUC at steady state (CV%) =1.0

Nivolumab (q.2.w.):

® Geometric mean C trough at end of 1st dosing cycle (CV%) =
0.90

® Geometric mean C trough at steady state (CV%) = 0.91

® Geometric mean AUC at end of 1st dosing cycle (CV%) = 0.87
® Geometric mean AUC at steady state (CV%) = 0.90
Nivolumab (q.3.w.):

® Geometric mean C trough at end of 1st dosing cycle (CV%) =
0.82

e Geometric mean C trough at steady state (CV%) = 0.81
e Geometric mean AUC at end of 1st dosing cycle (CV%) = 0.83
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C..w C..... AUC, PD / target occupancy (%)

® Geometric mean AUC at steady state (CV%) = 0.82
Pembrolizumab (q.3.w.):

® Geometric mean C trough at end of 1st dosing cycle (CV%) =
1.0

e Geometric mean C trough at steady state (CV%) = 1.0
® Geometric mean AUC at end of 1st dosing cycle (CV%) = 1.0
e Geometric mean AUC at steady state (CV%) = 1.0”

Masters, 2022°' e Weight-based: avelumab 10 mg/kg

IV q.2.w.

® Flat dose: avelumab 800 mg IV
g.2.w. (simulated/reference flat-dose
exposures)

NR

Exposure metrics evaluated after single dose and at steady
state:AUC, C__, C, ., (@nd C_ ;ss in simulations). Units shown:
AUC, .. (mg x h/L); C__.ss (mcg/mL); C ... (mcg/mL).
Numeric mean/CV% for C . /C__ /AUC are not tabulated in text

in max

(presented mainly as boxplots/distributions).

Paccaly, 2021° ® Weight-based: cemiplimab 3 mg/kg
IV q.2.w.

® Fixed: cemiplimab 350 mg IV q.3.w.

Not reported in hours. Reported as:
tY% after first dose = 12.5 days; t'% at
steady state = 19.2 days. Converting
to hours: 300 hour and 460.8

hour. These half-lives are overall
cemiplimab PK parameters from the
final PopPK model, not arm-specific.

After first dose: 3 mg/kg g.2.w.: C__ 69.5 mg/L, Ctrough 18.9 mg/L,
AUC_ . 1,880 day x mg/L; 350 mg q.3.w.: C__ 107 mg/L, C
20.4 mg/L, AUC
kggq2w.:C_ 135mg/lL,C . ,
day x mg/L; 350 mg q.3.w.:C__ 166 mg/L,C . . 58.7 mg/L,
AUC, ., 3,800 day x mg/L. Authors conclude exposures were

similar at steady state.

trough

2,050 day x mg/L. At steady state: 3 mg/
65.7 mg/L, AUC,, . 3,710

Sanghavi, 2021% ® Weight-based: nivolumab 3 mg/kg

q.2.W.

® Fixed: nivolumab 240 mg q.2.w. and
480 mg q.4.w.; model-predicted PK
exposure in adjuvant melanoma

NR

3mg/kgg.2w.:C . 24.7 meg/mL; C . .. 42.8 mcg/mL;C .
95.6 meg/mL; C__,,69.5 meg/mL; C__ 169 mcg/mL; C_, .., 45
mcg/mL; C, ., 34.4 meg/mL; C, 118 mcg/mL. 240 mg q.2.w.:
C,125.0meg/mL; C . . 43.3 mcg/mL; C_ _ 96.8 mcg/mL;
Cpaxt 10.6 meg/mL; C 171 meg/mL; C, ., 45.6 meg/mL; C_ |

34.9 meg/mL; C 119 meg/mL. 480 mg q.4.w.: C__36.6 mcg/

min1 minss

avgss min1

mL; C . 4 36.6 meg/mL; C . 81.8 mcg/mL; C__ . 141 mcg/mL,;
C 227 mcg/mL; C 56.4 mcg/mL; C_ . 56.4 mcg/mL; C

maxss avgd28 avg1 avgss
119 mcg/mL

Sheng, 20215 e Group 1: Nivolumab 3 mg/kg IV

g.2.w.; monotherapy
® Group 2: Nivolumab 240 mg/body
IV q.2.w. (flat dose); monotherapy

NR

Geomtric mean (CV %) reported for the following metrics:
Group 1: Chinese 3 mg/kg q.2.w. (n = 294)

e C,.16.3(234)
°C,_. 562(13.8)
°C, 256 (175)

avg1®

Dosing of Immune Checkpoint Inhibitors

135/170




Appendix 4: Summary of Pharmacodynamic and Pharmacokinetic Outcomes

Author and publication

year Intervention characteristics . C..w C..... AUC, PD / target occupancy (%)
e Group 3: Nivolumab 10mg/kg IV ® C .. 62.0(73.5)
g.2.w.; monotherapy ®C_ .. 120.0(44.8)

® C, i 80.2(61.5)

Group 2: Chinese 240 mg q.2.w. (n = 314)
e C_ .:20.7 (24.1)
eC ., 712(18.9)
e C 32 4 (18.3)

avg1®

e C_ :78.3(71.8)

minss”

oC,_ 1520 (44.7)
e C__:101.0(58.1)

avgss®

Group 3: Global patients 10mg/kg q.2.w. (n = 148)

°C_ 536 (27.5)
eC_. 178.0(25.2)
Cavg1 85.7 (22.0)
°C,,..:206.0 (64.0)
°C,.. 3930 (39.6)

e C__:268.0(52.3)

avgss®
Difference in Geometric Mean (%) 240 mg q.2.w. vs. 3 mg/kg
g.2.w. (Group 2 vs. Group 1):

° Cmin1 = 27
° Cmax1 = 27
® Ca\/g’l = 27
°C,.=26
°C_.=27
°C,=26

avgss
Difference in Geometric Mean (%) 240 mg q.2.w. vs. 10 mg/kg
d.2.w. (Group 2 vs. Group 3):

® Cm|n1 = _61
Cmax1 - 0
Cavg1 62
°C -62

minss
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° Cmaxss = _61
° Cavgss =-62
Yang, 2021%° Cemiplimab Elimination half-life reported as mean | C . (C,,,,..) and AUC,, _reported by body weight quartiles
weight-based 22.7 days (responders) vs. 18.7 days | for 3 mg/kg q.2.w. and 350 mg q.3.w. Weight quartiles, kg: Q1
e 1 mglkg (others) at steady state — ~544.8 (30.9, 65.5), Q2 (65.5, 76.2), Q3 (76.2, 88.5), Q4 (88.5, 172)
o 3 mglkg hour vs. ~448.8 hour, respectively. Summary across quartiles:
e 10 mg/kg q.2.w 3 mg/kg q.2.w.:
® 3 mg/kg q.3.w. Mean AUC . .. (SD) day x mg/L:
fixed ® Q1 = 3,280 (2,220) Q2 = 3,750 (1,330)
® 200 mg q.2.w. ® Q3 =3,960 (1,220)
e 350 mg g.3.w. ® Q4 = 4,200 (1,430)

Mean C, .. (SD) mg/L
°* Q1 =584 (51.6)

° Q2 =66.8(28.2)

® Q3=170.6 (26.3)

® Q4=74.0(30.5)

350 mg q.3.w.:

Mean AUC,,, . (SD) day x mg/L:

° Q1=4,510(3,180)

® Q2 =4,100 (1,440)

e Q3= 3,760 (1,190)

® Q4 =3,190 (1,110)

Mean C, ... (SD) mg/L

® Q1=70.3(72.6)

° Q2 =64.0(29.1)

® Q3 =58.8(24.5)

® Q4 =49.0(22.3)

C__: not numerically reported in the extracted tables (figure

max”

shows C__ conceptually).
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Bei, 20205 e Group 1: Nivolumab 3 mg/kg IV NR Group 1: 3 mg/kg q.2.w.
g.2.w. e Geometric mean (CV %) for Cavgdzg (ug/mL): 32.5 (20.6)
e Group 2: Nivolumab 240 mg/body ® Geometric mean (CV %) for C_, . (ug/mL): 27.9 (25.8)
IV'g.2.w. (flat dose) ® Geometric mean (CV %) for C__ , (ug/mL): 55.3 (18.3)
Group 2: 240 mg q.2.w.
® Geometric mean (CV %) for C_ .., (ug/mL): 44.6 (21.4)
® Geometric mean (CV %) for C .. (ug/mL): 38.4 (27.7)
® Geometric mean (CV %) for C__ , (ug/mL): 76.1 (21.0)
% Difference (240 mg q.2.w. vs. 3 mg/kg g.2.w.): Cavgdzs: 37.2;
C.ins- 376, C,_ .- 37.6
Lala, 2020% Pembrolizumab NR Absolute values/units not reported; results are presented as
Fixed: % differences and described as based on geometric means
e 400 mg q.6.w. from S|mula?|ons.
e 200 mg q.3.w. Key comparisons for 400 mg ¢.6.w. vs. 200 mg ¢.3.w.:

Weight-based:

® 2 mg/kg q.3.w.

® 10 mg/kg g.2.w.; (plus 10 mg/kg
g.3.w. in pooled safety)

e Switch scenario: 200 mg q.3.w. up
to steady state — switch to 400 mg
q.6.w.

C,.Ss (AUC) + 0.7%;

C, 1SS —34%,;
C,.a0SS + 99%;
Cavg’ka + 16%;
C_ ,wk6 —41%;

C, .o Wk6 + 108%.
Key comparisons for 400 mg q.6.w. vs. 2 mg/kg q.3.w.:
C_ ,ss+ 35%;

avg’

C,,.8s —12%;
C,..SS + 113%;
Cavg'wkﬁ + 56%'
C_ ,wk6 - 21%;

min’

C__.Wk6 +179%

Key comparisons for 400 mg q.6.w. vs. 10 mg/kg q.2.w.
(safety bound; only Cavg and C__ shown):

Couges ~81.8%;

C -65.6%;

max’ss
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C..w C..... AUC, PD / target occupancy (%)
Coguie ~77-5%;
C - 44.1%.

max,wk6
AUC integrated over 42 days (trapezoidal), C__ at end of interval
(day 42 early; day 210 ss), C__ at end of infusion (30 minutes
after the dose; day 1 early; day 169 ss).

Novakovic, 202052 e Group 1: Avelumab 10 mg/kg IV
q.2.w.

e Group 2: Avelumab 800 mg/body IV
g.2.w. (flat dose)

NR

Paper reports simulation/analysis of C, ... C, ., AUC _, (tau =
336 hours) after single dose (first-cycle model) and multiple dose
(steady-state model).

Numeric AUC_ ... (mg x h/L), first dosing interval: Overall

(N =1,663):

10 mg/kg: 23,160 (range: 7,438 to 51,742) vs. 800 mg: 25,913
(range: 5,689 to 54,763).

Weight Q1 (30.4 to < 60.0 kg) [n = 415]: 10 mg/kg: 19,102 (8,271
to 36,965); 800 mg: 29,418 (14,191 to 54,763)

Weight Q2 (60.0 to < 60.0 kg) [n = 404]: 10 mg/kg: 22,221 (9,057
to 35,556); 800 mg: 27,170 (10,893 to 45,739)

Weight Q3 (70.6 to < 84.6 kg) [n = 435]: 10 mg/kg: 24,720
(12,970 to 51,742); 800 mg: 25,280 (13,627 to 51,103)

Weight Q4 (84.4 to < 204 kg) [n = 409]: 10 mg/kg: 27,681 (7,438
to 44,938); 800 mg: 22,583 (5,689 to 38,309)

Variability AUC CV%): 27.1% (800 mg) vs. 29.0% (10 mg/
kg).

0-336h

Zhao, 2020% e Nivolumab 3 mg/kg IV q.2.w.
(weight-based)

e Nivolumab 240 mg IV g.2.w. (fixed)

e Nivolumab 480 mg IV g.4.w. (fixed,
extended-interval)

NR

Steady state (geometric mean [CV%],ug/mL):

® 3mg/kgqg.2w.:C_  67.2(52.8);C . 129.1(46.1);C, . 86.7
(44.2)

®240mgqg.2w.:C_ 70.6(55.7);C__ . 136.0(50.0);C, . 91.2
(47.3)

® 480mgq4w:C_  563(63.9);C . 185.1(583);C, . 912
(47.3)

After the first dose (geometric mean [CV%], ug/mL):

® 3mg/kgq.2w.: C_,, 27.5(236);C  , 18.0(28.1);C__, 58.7
(72.9)
® 240mgq.2w..C_,,29.0(27.2);C_ ,19.0(32.6);C__, 61.8

avg1
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(76.4)

®480mgq.4w.:C,  44.0(294),C 22.6(39.2);C_ , 123.5
(76.4)

Over the first 28 days (geometric mean [CV%], ug/mL):

® 3mg/kg q.2.w.: C_, s 34.7 (24.5); C | 1,5 29.0 (30.0)

® 240mgq.2w.: C,, . 36.5(28.4);C ., 30.6(34.6)

® 480 mg q.4.w.: C_, . 44.0(29.4);C . ., 22.6(39.3)

Difference between 3 mg/kg q.2.w. and 240 mg q.2.w., %:

® Cminss 5'1%; Cmaxss 5'4%; Cavgss 5'2%; Cavg1 55’ Cmin1 56’ Cmax1
53’ Cavgd28 52’ Cmin-d28 55

Difference between 3 mg/kg q.2.w. and 480 mg q.4.w., %:

® C s ~16.2%; C . 43.4%;C, . 52%;C ., 59.6;C 25.5;
Craxt 1104, C, 105 26.7; C | e —22.1

® AUC: NR (not reported; paper emphasizes C_ /C__/C_
metrics).

AUC = area under the concentration-time curve; AUC,_ = area under the curve from time 0 to infinity; AUC, = = area under the curve over one dosing interval (tau); AUC_, = area under the curve from time 0 to last measurable
time point; AUC,,, .. = area under the curve over 6 weeks at steady state; AUC_ = area under the curve at steady state; AUC,, = area under the curve over the dosing interval (tau); AUC, . = area under the curve over the
dosing interval at steady state; CL = clearance; CR = complete response; CSCC = cutaneous squamous cell carcinoma; CTCAE = Common Terminology Criteria for Adverse Events; C_ = Average (Mean) Concentration; C_ =
average concentration after first dose or first cycle (study-defined); Cavg 18 = Average concentration over 28 days; Cavgss = average concentration at steady state; Cavg,Wke = average concentration over week 6 (study-defined window);
C, ... = Maximum Concentration; C,__ , = maximum concentration after first dose or first cycle; C__ = maximum concentration at steady state; C_. = Minimum (Trough) Concentration; C_. ,, = minimum concentration after first
dose or first cycle (study-defined); C . . = minimum concentration after first dose or first cycle; C_, .., = minimum concentration over 28 days (study-defined); C . = minimum (trough) concentration at steady state; C|rmlgh = trough
concentration; C, ..., = trough concentration at steady state; CV = coefficient of variation; DL = dose level; DLT = dose-limiting toxicity; ICI = immune checkpoint inhibitor; NSCLC = Non-Small Cell Lung Cancer; ORR = objective
response rate; OS = overall survival; PD = Pharmacodynamics; PK = Pharmacokinetics; PK/PD = Pharmacokinetics/Pharmacodynamics; PK/PDy = pharmacokinetics and pharmacodynamics (as labelled in study); PopPK =
population pharmacokinetic; PR = partial response; q.2.w. = every 2 weeks; q.3.w. = every 3 weeks; q.4.w. = every 4 weeks; q.6.w. = every 6 weeks; q.12.w. = every 12 weeks; RAC = accumulation ratio; RCT = randomized
controlled trial; RECIST = Response Evaluation Criteria in Solid Tumours; rHuPH20 = recombinant human hyaluronidase PH20; SC = subcutaneous; SD = Stable Disease; STRIDE = Single Tremelimumab Regular Interval
Durvalumab (regimen name); T __ = time to maximum concentration; vs. = versus; V_ = volume of distribution at steady state; V, = volume of distribution during terminal phase; WAT = weight-adjusted therapy (study-defined);
irRECIST = Immune-Related Response Evaluation Criteria in Solid Tumours; t, = elimination half-life.
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Please note that this appendix has not been copy-edited.

Table 15: Included Studies

Study Citation

Review articles

Hoyek, 2025 Hoyek C, Zheng-Lin B, Bauernfeind JJ, et al. Overcoming Financial and Access Barriers in
Global Cancer Care With Low-Dose Immunotherapy: A Systematic Review. JCO Glob Oncol.
2025;11:2400409.

Tan, 2025 Tan Z, Voller S, Sancho-Araiz A, Knibbe CAJ, Moes D. A Systematic Evaluation of the Dosing
Regimens for Approved Targeted Therapies and Immune Checkpoint Inhibitors in Metastatic Renal Cell
Carcinoma From a Project OPTIMUS Perspective. J Clin Pharmacol. 2025;02:02.

Mao, 2024 Mao YT, Wang Y, Chen XX, Liu CJ, Bao Q. Comparative severe dermatologic toxicities of immune
checkpoint inhibitors in malignant melanoma: A systematic review and network meta-analysis. J.
2024;23(4):1165-1177.

Hong, 2023 Hong B, Zheng J, Chen R, et al. Pulmonary Toxicity Associated with Immune Checkpoint Inhibitors-
Based Therapy: Current Perspectives and Future Directions. Drug Saf. 2023;46(12):1313-1322.

Li, 2023 Li Y, Liang X, Li H, Chen X. Comparative efficacy and safety of immune checkpoint inhibitors
for unresectable advanced melanoma: A systematic review and network meta-analysis. Int
Immunopharmacol. 2023;115:109657.

Wesevich, 2023 Wesevich A, Goldstein DA, Paydary K, Peer CJ, Figg WD, Ratain MJ. Interventional
pharmacoeconomics for immune checkpoint inhibitors through alternative dosing strategies. Br J
Cancer. 2023;129(9):1389-96.

Jiang, 2022 Jiang M, Hu Y, Lin G, Chen C. Dosing Regimens of Immune Checkpoint Inhibitors: Attempts at Lower
Dose, Less Frequency, Shorter Course. Front Oncol. 2022;12:906251

Lee, 2020 Lee A, Duggan S, Deeks ED. Cemiplimab: A Review in Advanced Cutaneous Squamous Cell
Carcinoma. Drugs. 2020;80(8):813-819.

Sehghal, 2020 Sehgal K, Costa DB, Rangachari D. Extended-Interval Dosing Strategy of Immune Checkpoint
Inhibitors in Lung Cancer: Will it Outlast the COVID-19 Pandemic? Front. 2020;10:1193.

Randomized controlled trials

Albiges, 2024 Albiges L, Bourlon MT, Chacon M, et al. Subcutaneous versus intravenous nivolumab for renal cell
carcinoma. Ann Oncol. 2025;36(1):99-107.

Herrera, 2021 Herrera AF, Burton C, Radford J, et al. Avelumab in relapsed/refractory classical Hodgkin lymphoma:
phase 1b results from the JAVELIN Hodgkins trial. Blood Adv. 2021;5(17):3387-3396.

Nonrandomized studies

Campo Le Brun, 2025 Le Brun IC, Dalle S, Mortier L, et al. Methods of nivolumab administration in advanced melanoma: A
comparison of patients' clinical outcomes treated with flat dose or weight-adjusted dose, a multicenter
observational study. Cancer. 2025;131(1):e35679.

Horisaki, 2025 Horisaki K, Yoshikawa S, Omata W, Tsutsumida A, Kiyohara Y. The Real-World Efficacy and Side
Effects of Different Nivolumab Regimens in Japanese Patients with Advanced Melanoma: A Single-
Center Retrospective Study. Cancers (Basel). 2025;17(14):10.
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Hughes, 2025 Hughes BGM, Guminski A, Bowyer S, et al. A phase 2 open-label study of cemiplimab in patients
with advanced cutaneous squamous cell carcinoma (EMPOWER-CSCC-1): Final long-term analysis
of groups 1, 2, and 3, and primary analysis of fixed-dose treatment group 6. J Am Acad Dermatol.
2025;92(1):68-77.

Smeenk, 2025 Smeenk MM, van der Noort V, Hendrikx JMA, Abedian Kalkhoran H, Smit EF, Theelen W.
Pembrolizumab hybrid dosing is non-inferior to flat dosing in advanced non—small cell lung cancer: a
real-world, retrospective bicenter cohort study. J Immunother Cancer. 2025;13(2):06.

Staender, 2025 Staender HF, Langan EA. Fixed-Dose vs. Weight-Adapted Immune Checkpoint Inhibitor Therapy in
Melanoma: A Retrospective Monocentric Analysis of Efficacy and Immune-Related Adverse Events.
Cancers (Basel). 2025;17(7):28.

Chaitesipaseut, 2024 Chaitesipaseut L, Shah N, Truong TG, et al. Outcomes of weight-based vs. fixed dose of
Pembrolizumab among patients with non—small cell lung cancer. J Oncol Pharm Pract.
2024;30(8):1352-1357.

Cohen, 2024 Cohen G, Rapoport B, Chan SW, et al. Pembrolizumab 400 mg every 6 weeks as first-line therapy for
advanced melanoma (KEYNOTE-555): Results from cohort B of an open-label, phase 1 study. PLoS
ONE. 2024;19(11):e0309778.

Grit, 2024 Grit GF, van Geffen E, Malmberg R, et al. Real-world overall survival after alternative dosing for
pembrolizumab in the treatment of non—small cell lung cancer: A nationwide retrospective cohort study
with a non-inferiority primary objective. Lung Cancer. 2024;196:107950.

Leroy, 2024 Leroy, M., Desmedt, E., Deramoudt, L., Vasseur, M., Odou, P., Béhal, H., ... and Simon, N. (2024).
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Gynecol Oncol. 2025;194:41-47 .

Garje R, Ravindra A, Rahim B, et al. Avelumab and taxol chemotherapy in platinum-refractory or ineligible metastatic urothelial carcinoma (AVETAX
trial). Urologic Oncology: Seminars and Original Investigations. 2025.
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review and meta-analysis of retrospective studies. Lung Cancer. 2025;204:108585.

Slee AL, Coutsouvelis J, Tong B, Poole S, Zalcberg J. A cost comparison of pembrolizumab: Fixed and weight-based dosing. J Oncol Pharm Pract.
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Clinical trial to compare subcutaneous pembrolizumab given with hyaluronidase to intravenous pembrolizumab in patients with newly diagnosed
stage IV (non-small cell) lung cancer who are PD-L1 Strong. A phase 3 randomized, open-label clinical study to evaluate the pharmacokinetics and
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of participants with metastatic non-small cell lung cancer with pd-11 tps 50% or greater - MK-3475A-F84. 2024.

Dostarlimab for locally advanced or metastatic cancer (non-colorectal/non-endometrial) with tumor dMMR/MSI. NCT06333314. Dostarlimab as
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nivolumab alone in patients with melanoma brain metastases. EUCT number: 2024-518545-13-00. 2024; https://euclinicaltrials.eu/search-for-clinical
-trials/?lang=en&EUCT=2024-518545-13-00. Accessed 2026 May 29.

A phase llIb, single arm, open-label, multicentre study of durvalumab in combination with chemotherapy for the first line treatment for patients with
advanced biliary tract cancers (TOURMALINE). EUCT number: 2022-502043-35-01. Protocol code:D4191C00140. 2024; https://euclinicaltrials.eu/
search-for-clinical-trials/?lang=en&EUCT=2022-502043-35-01. Accessed 2026 May 29.

PREventing Second Cancers With DOSTARIlimab. (PREDOSTAR). A multicenter, open-label, randomized phase ii study aiming to assess the clinical
impact of dostarlimab on occurrence of second primary cancer in patients with cured primary cancer. NCT05855811. 2023. ClinicalTrial.gov. 2024.

A randomized open-label phase Il study on the effect of durvalumab and tremelimumab combined with personalized SIRT (p-SIRT), standard-dose
SIRT (sd-SIRT) or immunotherapy followed by on-demand loco-regional SIRT (od-SIRT) in non-resectable hepatocellular carcinoma (HCC) patients.
EUCT number: 2024-515127-11-00. Protocol code: ESR-19-14451. 2024; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2024
-515127-11-00. Accessed 2026 May 29.

A randomized, double-blind, placebo-controlled, phase Il study evaluating the efficacy and safety of pembrolizumab plus platinum-based doublet
chemotherapy with or without canakinumab as first line therapy for locally advanced or metastatic non-squamous and squamous non-small cell lung
cancer subjects (CANOPY-1). EUCT number: 2024-511490-29-00. Protocol code: CACZ885U2301. 2024; https://euclinicaltrials.eu/search-for-clinical
-trials/?lang=en&EUCT=2024-511490-29-00. Accessed 2026 May 29.
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47. Arandomized, run-in, phase Il study of nivolumab combined with ipilimumab and oral decitabine/cedazuridine (ASTX727) or nivolumab combined
with ipilimumab in melanoma and NSCLC patients resistant to anti-PD-1/PD-L1. EUCT number: 2024-518891-29-00. Protocol code: NIBIT-ML-1.
2024; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2024-518891-29-00. Accessed 2026 May 29.

48. A study of dostarlimab vs placebo after chemoradiation in adult participants with locally advanced unresected head and neck squamous cell
carcinoma. CTRI/2024/06/068865. A randomized, double-blind, placebo-controlled phase 3 study to evaluate dostarlimab as sequential therapy after
chemoradiation in participants with locally advanced unresected head and neck squamous cell carcinoma - JADE. 2024.

49. Study of imdusiran (AB-729) in combination with intermittent dosing of durvalumab in subjects with chronic hbv infection. NCT06245291. A phase
2a, open-label multiple dose study evaluating the safety, tolerability, and pharmacodynamics of imdusiran (AB-729) in combination with intermittent
dosing of durvalumab, a pd-I1 monoclonal antibody, in subjects with chronic hbv infection. 2024.

50. A two-part randomized, phase 3 study of combinations of cemiplimab (Anti- PD-1 Antibody) and platinum-based doublet chemotherapy in first-
line treatment of patients with advanced or metastatic non-small cell lung cancer. EUCT number: 2024-515051-38-00. Protocol code: R2810-
ONC-16113. 2024; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2024-515051-38-00. Accessed 2026 May 29.

51. Algazi A, Papadopoulos KP, Tsai F, et al. Safety and clinical activity of durvalumab combined with tremelimumab in recurrent/metastatic head and
neck squamous cell carcinoma: a multicenter phase | study. ESMO open. 2024;9(8):103646.

52. Anonymous. Phase I/lla dose finding study of triplet regimen of relatlimab ipilimumab and nivolumab in first line therapy of metastatic melanoma
(TRINITY). ClinicalTrial.gov. 2024;08.

53. Anonymous. A value-driven study on reducing immune checkpoint inhibitor dosing frequency in advanced cancers: phase 2 randomized trial
(VALUE-CHECK). ClinicalTrial.gov. 2024;15.

54. Brahmer JR, Long GV, Hamid O, et al. Safety profile of pembrolizumab monotherapy based on an aggregate safety evaluation of 8937 patients.
European Journal of Cancer. 2024;199:113530.

55. Bryant AK, Lewy JR, Bressler RD, et al. Projected environmental and public health benefits of extended-interval dosing: an analysis of
pembrolizumab use in a US national health system. Lancet Oncol. 2024;25(6):802-810.

56. Burotto M, Zvirbule Z, Alvarez R, et al. Brief report: updated data from IMscin001 part 2, a randomized phase iii study of subcutaneous versus
intravenous atezolizumab in patients with locally advanced or metastatic NSCLC. J Thorac Oncol. 2024;19(10):1460-1466.

57. Colunga-Pedraza PR, Vaquera-Alfaro HA, Guzman-Martinez Z, et al. Optimizing resources: low-dose nivolumab combinations in the management of
relapsed/refractory Hodgkin lymphoma. Ann Hematol. 2024;103(12):5607-5614.

58. Corbaux P, Freyer G, Glehen O, et al. Intraperitoneal nivolumab after debulking surgery and hyperthermic intraperitoneal chemotherapy in advanced
ovarian cancer: a phase i study with expansion cohort. Clin Cancer Res. 2024;30(16):3438-3446.

59. Elez E, Cubillo A, Alfonso PG, et al. Binimetinib in combination with nivolumab or nivolumab and ipilimumab in patients with previously treated
microsatellite-stable metastatic colorectal cancer with RAS mutations in an open-label phase 1b/2 study. BMC Cancer. 2024;24(1):446.

60. Elijah J, Puzanov I, Cresanti B, et al. Evaluation of safety outcomes between nivolumab regimens with differing dosing patterns. J Oncol Pharm
Pract. 2024:10781552241264817.

61. Gok V, Aydin F, Ozcan A, et al. The effect of nivolumab in pediatric malignant tumors: a single center experience with nine children. UHOD -
Uluslararasi Hematoloji-Onkoloji Dergisi. 2024;34(4):184-94.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Citation

Grimm MO, Schostak M, Grun CB, et al. Nivolumab + ipilimumab as immunotherapeutic boost in metastatic urothelial carcinoma: a nonrandomized
clinical trial. JAMA Oncology. 2024;10(6):755-764.

Huang WK, Tang YJ, Wu CE, et al. Real-world effectiveness and prognostic factors of durvalumab plus chemotherapy in a multicentric cohort with
advanced biliary tract cancer. Oncologist. 2024;20:20.

Kao CH, Lin H, Liu CT, et al. Real-world efficacy and safety of low-dose pembrolizumab in patients with advanced and refractory gynecologic
cancers. J Formos Med Assoc. 2024;123(4):487-495.

Khushalani NI, Ott PA, Ferris RL, et al. Final results of urelumab, an anti-CD137 agonist monoclonal antibody, in combination with cetuximab or
nivolumab in patients with advanced solid tumours. J Immunother Cancer. 2024;12(3):07.

Kicken MP, Deenen MJ, Moes D, et al. An evidence-based rationale for dose de-escalation of subcutaneous atezolizumab. Target.
2024;19(5):779-787.

Lai KC, Chen YH, Hung YP, Chiang NJ, Chen MH, Chen SC. Efficacy and safety of durvalumab rechallenge in advanced hepatocellular carcinoma
patients refractory to prior anti-PD-1 therapy. Hepatol Int. 2024;18(6):1804-1814.

Lakhani NJ, Papadopoulos KP, Johnson ML, et al. First-in-human dose-escalation study of fianlimab, an antilymphocyte activation gene-3 antibody,
with cemiplimab in patients with advanced malignancies. Clin Cancer Res. 2024;30(24):5601-5611.

Long GV, Carlino MS, McNeil C, et al. Pembrolizumab versus ipilimumab for advanced melanoma: 10-year follow-up of the phase Il KEYNOTE-006
study. Ann Oncol. 2024;35(12):1191-1199.

Melero |, Yau T, Kang YK, et al. Nivolumab plus ipilimumab combination therapy in patients with advanced hepatocellular carcinoma previously
treated with sorafenib: 5-year results from CheckMate 040. Ann Oncol. 2024;35(6):537-548.

Murashima Y, Yamamoto S, Hirose T, et al. Efficacy and safety of salvage-line nivolumab monotherapy for advanced esophageal squamous cell
carcinoma: comparison of 240 mg versus 480 mg doses. J Gastrointest Cancer. 2024;55(3):1345-1351.

Nagase T, Shima O, Maruhana N, et al. Analysis and evaluation of factors contributing to the occurrence of immune-related adverse events with
immune checkpoint inhibitors. Pharmazie. 2024;79(7):163-168.

Necchi A, Ramlau R, Falcon Gonzalez A, et al. Derazantinib alone and with atezolizumab in metastatic urothelial carcinoma with activating FGFR
aberrations. JNCI Cancer Spectr. 2024,8(3):30.

Nguyen CB, Reimers MA, Perera C, et al. Evaluating immune checkpoint blockade in metastatic castration-resistant prostate cancers with
deleterious cdk12 alterations in the phase 2 IMPACT trial. Clin Cancer Res. 2024;30(15):3200-3210.

Oaknin A, Moore K, Meyer T, et al. Nivolumab with or without ipilimumab in patients with recurrent or metastatic cervical cancer (CheckMate 358): a
phase 1-2, open-label, multicohort trial. Lancet Oncol. 2024;25(5):588-602.

Perez-Lamas L, de Paz Arias R, Diaz RMA, et al. Hepatotoxicity as dose-limiting toxicity of the combination of bosutinib and atezolizumab in patients
with chronic myeloid leukemia. Results of the ZEROLMC study. Ann Hematol. 2024;103(10):4045-4055.

Pierre C, Le Guen Y, Giordanengo C, et al. Safety and efficacy of immunotherapy using a double-dose regimen in advanced non-small cell lung
cancer (NSCLC): results of IDEE study. Trans/ Lung Cancer Res. 2024;13(8):1807-1815.

Pouw JEE, Hashemi SMS, Huisman MC, et al. First exploration of the on-treatment changes in tumor and organ uptake of a radiolabeled anti PD-L1
antibody during chemoradiotherapy in patients with non-small cell lung cancer using whole body PET. J Immunother Cancer. 2024;12(2):01.
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Citation

Puszkiel A, Bianconi G, Pasquiers B, et al. Extending the dosing intervals of nivolumab: model-based simulations in unselected cancer patients. Br J
Cancer. 2024;130(11):1866-1874.

Riess JW, Lara MS, Lopez de Rodas M, et al. Immune cell dynamics in egfr-mutated nsclc treated with afatinib and pembrolizumab: results from a
phase IB study. JTO Clin Res Rep. 2024;5(10):100706.

Smithy JW, Kalvin HL, Ehrich FD, et al. Early on-treatment assessment of t cells, cytokines, and tumour dna with adaptively dosed nivolumab +
ipilimumab: final results from the phase 2 ADAPT-IT study. Clin Cancer Res. 2024;30(16):3407-3415.

Tasaki Y, Ito N, Mimura Y, et al. Real-world data on efficacy/safety and economic impact of nivolumab administered every 2 and 4 weeks among
Japanese patients. Asia Pac J Clin Oncol. 2024;20(4):515-521.

Truong J, Yeung SST, Kletas V, de Lemos M, Schaff K, Nakashima L. Utilization and toxicity patterns of 2-weekly (Q2W) versus 4-weekly (Q4W)
nivolumab for treatment of adjuvant and metastatic melanoma at BC cancer. J Oncol Pharm Pract. 2024;30(6):1016-1022.

Wheatley DA, Berardi R, Climent Duran MA, et al. First-line avelumab plus chemotherapy in patients with advanced solid tumors: results from the
phase Ib/ll JAVELIN chemotherapy medley Study. Cancer Res Commun. 2024;4(6):1609-1619.

White O, Dent S, Westbrook K, Lee HJ, Yang C, Moore HN. Assessment of efficacy and safety of dose-dense doxorubicin and cyclophosphamide
(ddAC) in combination with immunotherapy in early-stage triple-negative breast cancer. Breast Cancer Res Treat. 2024;207(1):179-185.

Adjuvant MK-7684A vs pembrolizumab for resected high-risk melanoma. a phase 3, randomized, double-blind, active-comparator-controlled clinical
study of adjuvant MK-7684A (Vibostolimab With Pembrolizumab) versus adjuvant pembrolizumab in participants with high-risk Stage II-IV melanoma
(KEYVIBE-010) - MK7684A-010/KEYVIBE-010. 2023.

CA209-8KX Phase l/ll pharmacokinetic multi-tumor study of subcutaneous formulation of nivolumab monotherapy. EUCT number: 2023-503554-
12-00. Protocol code: CA209-8KX. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-503554-12-00. Accessed
2026 May 29.

Evaluation of low dose immunotherapy for lung cancer. Evaluation of low dose nivolumab with neoadjuvant chemotherapy in non small cell lung
cancer - ELoN. 2023.

An Open-label, Multicenter, phase 2 study to evaluate the efficacy and safety of pembrolizumab plus lenvatinib in combination with belzutifan in
multiple solid tumours. EUCT number: 2023-503905-12-00. Protocol code: MK-6482-016. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/
?lang=en&EUCT=2023-503905-12-00. Accessed 2026 May 29.

An open-label, prospective, multi-center clinical trial to evaluate the efficacy and safety of TheraSphere™ followed by durvalumab (Imfinzi®) with
tremelimumab (Imjudo®) for hepatocellular carcinoma (HCC). EUCT number: 2023-508945-41-00. Protocol code: S2472. 2023; https://euclinicaltrials
.eu/search-for-clinical-trials/?lang=en&EUCT=2023-508945-41-00. Accessed 2026 May 29.

Pembrocabosarc: Combination of pembrolizumab and cabozantinib in patients with advanced sarcomas. EUCT number: 2023-509496-16-00.
Protocol code: IB 2020-02. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-509496-16-00. Accessed 2026 May 29.

A pharmacokinetics (PK) study to compare GME751 (proposed pembrolizumab biosimilar) and United States (US)-licensed and European Union
(EU)-approved Keytruda® in participants with stage Il and Ill skin cancer requiring adjuvant treatment (therapy applied after initial treatment of cancer
to suppress the regrowth of tumor) with pembrolizumab. EUCT number: 2023-506881-30-00. Protocol code: CGME751A12101. 2023; https://
euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-506881-30-00. Accessed 2026 May 29.

Dosing of Immune Checkpoint Inhibitors 152/170



https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-503554-12-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-503905-12-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-503905-12-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-508945-41-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-508945-41-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-509496-16-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-506881-30-00
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-506881-30-00

Appendix 6: List of Excluded Studies

Reason for

exclusion Citation

93. Aphase 1 dose finding and phase 2 randomized, open-label trial to evaluate the safety and clinical activity of immunoradiotherapy combinations
as a treatment option for subjects with metastatic solid tumours. EUCT number: 2023-508529-29-00. Protocol code: GCT1042-02. 2023; https://
euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-508529-29-00. Accessed 2026 May 29.

94. A phase 1/2 open-label, umbrella platform design study of investigational agents with or without pembrolizumab (MK-3475) and/or chemotherapy
in participants with advanced esophageal cancer previously exposed to PD-1/PD-L1 treatment (KEYMAKER-U06): substudy 06B. EUCT number:
2023-505189-26-00. Protocol code: MK-3475-06B. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-505189-26-00.
Accessed 2026 May 29.

95. Aphase 1b/2 study to evaluate the efficacy and safety of investigational agents as monotherapy or in combination with pembrolizumab for the
treatment of participants with pd-1/l11-refractory extensive-stage small cell lung cancer in need of second-line therapy (KEYNOTE-B98). EUCT
number: 2023-507687-38-00. Protocol code: MK-3475-B98. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-507687
-38-00. Accessed 2026 May 29.

96. A phase 2 study of tremelimumab (day 1 only), durvalumab (MEDI4736) and trans-arterial catheter chemoembolization (TACE)in patients with
advanced hepatocellular carcinoma (HCC). EUCT number: 2023-510117-26-00. Protocol code: UCDCRC/23/06. 2023; https://euclinicaltrials.eu/
search-for-clinical-trials/?lang=en&EUCT=2023-510117-26-00. Accessed 2026 May 29.

97. Aphase 2, single-arm, open-label study with dostarlimab monotherapy in participants with untreated stage 11/l dIMMR/MSI-H locally advanced rectal
cancer. EUCT number: 2023-509583-22-00. Protocol code: 219369. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023
-509583-22-00. Accessed 2026 May 29.

98. A phase 3 randomized, controlled study of IMC-F106C plus nivolumab versus nivolumab regimens in HLA-A*02:01-positive participants with
previously untreated advanced melanoma (PRISM-MEL-301). EUCT number: 2023-505306-42-01. Protocol code: IMC-F106C-301. 2023; https://
euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-505306-42-01. Accessed 2026 May 29.

99. A phase 3 trial of fianlimab (anti-LAG-3) and cemiplimab versus pembrolizumab in the adjuvant setting in patients with completely resected high-risk
melanoma. EUCT number:2022-501576-25-00. Protocol code:R3767-ONC-2055. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&
EUCT=2022-501576-25-00. Accessed 2026 May 29.

100.A phase 3, open-label, randomized, noninferiority trial of the subcutaneous formulation of nivolumab versus intravenous nivolumab in participants
with advanced or metastatic clear cell renal cell carcinoma who had received prior systemic therapy. EUCT number: 2023-503280-42-00. Protocol
code: CA209-67T. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-503280-42-00. Accessed 2026 May 29.

101.A phase 3, randomized, double-blind, placebo-controlled, multicenter study comparing niraparib plus pembrolizumab versus placebo plus
pembrolizumab as maintenance therapy in participants whose disease has remained stable or responded to first-line platinum based chemotherapy
with pembrolizumab for stage I1IB/IIIC or IV non—small cell lung cancer (ZEAL 1L). EUCT number: 2023-508443-40-00. Protocol code: 213400.
2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-508443-40-00. Accessed 2026 May 29.

102.Phase I/ll, open-label, multicenter study to evaluate the safety, tolerability, and preliminary efficacy of durvalumab monotherapy or durvalumab in
combination with tremelimumab in pediatric patients with advanced solid tumors and hematological malignancies. EUCT number: 2023-510424-
68-00. Protocol code: D419EC00001. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-510424-68-00. Accessed
2026 May 29.

103.Phase IB study with the combination of LB—100 (PP2A inhibitor) and atezolizumab (PD-L1 INHIBI-TOR) in metastatic colorectal cancer patients: the
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CoLBAt trial. EUCT number: 2023-505534-98-00. Protocol code: N22CLB. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en& EUCT=
2023-505534-98-00.

104.Phase Il study of Atezolizumab plus Tiragolumab in combination with chemoradiotherapy in localized squamous cell carcinoma of the anal canal.
EUCT number: 2023-509485-38-00. Protocol code: GEMCAD - 2103//MO4. 2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT
=2023-509485-38-00. Accessed 2026 May 29.

105.A phase II, multicenter, randomized, open label, parallel-arm, umbrella study of avelumab (MSB0010718C) in combination with other antitumor
agents as a maintenance treatment in participants with locally advanced or metastatic urothelial carcinoma whose disease did not progress with
first line platinum-containing chemotherapy (JAVELIN Bladder Medley). EUCT number: 2023-510139-12-00. Protocol code: MS100070_0119. 2023;
https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en& EUCT=2023-510139-12-00. Accessed 2025 Oct 1.

106.A phase Il, randomized, double-blind study of atezolizumab plus tiragolumab and atezolizumab plus placebo as first-line treatment in patients with
recurrent/metastatic PD-L1-positive squamous cell carcinoma of the head and neck. EUCT number: 2023-509449-10-00. Protocol code: BO42533.
2023; https://euclinicaltrials.eu/search-for-clinical-trials/?lang=en&EUCT=2023-509449-10-00. Accessed 2026 May 29.

107.A phase Il, single-arm, open-label study evaluating the safety and pharmacokinetics of the IV fixed-dose combination (IV FDC) of tiragolumab
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focus on nivolumab and pembrolizumab. Lancet Oncol. 2022;23(12):e552-e561.
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Table 17: PRISMA Checklist

Checklist item

Location where

Section and topic

TITLE

item is reported

Title

N

‘ Identify the report as a systematic review.

‘ Page 1

ABSTRACT

Abstract

‘ Refer to the PRISMA 2020 for Abstracts checklist.

Page 2

INTRODUCTION

Rationale

Describe the rationale for the review in the context of existing knowledge.

Page 8

Objectives

Provide an explicit statement of the objective(s) or question(s) the review
addresses.

Page 9

METHODS

Eligibility criteria

Specify the inclusion and exclusion criteria for the review and how studies
were grouped for the syntheses.

Page 10 and 11

Information sources

Specify all databases, registers, websites, organisations, reference lists and
other sources searched or consulted to identify studies. Specify the date
when each source was last searched or consulted.

Page 10

Search strategy

Present the full search strategies for all databases, registers and websites,
including any filters and limits used.

Page 10

Selection process

Specify the methods used to decide whether a study met the inclusion
criteria of the review, including how many reviewers screened each record
and each report retrieved, whether they worked independently, and if
applicable, details of automation tools used in the process.

Page 12

Data collection
process

Specify the methods used to collect data from reports, including how
many reviewers collected data from each report, whether they worked
independently, any processes for obtaining or confirming data from study
investigators, and if applicable, details of automation tools used in the
process.

Page 13

Data items

10a

List and define all outcomes for which data were sought. Specify whether
all results that were compatible with each outcome domain in each study
were sought (e.g., for all measures, time points, analyses), and if not, the
methods used to decide which results to collect.

Page 12

10b

List and define all other variables for which data were sought (e.g.,
participant and intervention characteristics, funding sources). Describe any
assumptions made about any missing or unclear information.

Page 12 and 13

Study risk-of-bias
assessment

11

Specify the methods used to assess risk of bias in the included studies,
including details of the tool(s) used, how many reviewers assessed each
study and whether they worked independently, and if applicable, details of
automation tools used in the process.

Page 13
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Item Location where
Section and topic # Checklist item item is reported
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g., risk ratio, mean Page 13
difference) used in the synthesis or presentation of results.
Synthesis methods 13a | Describe the processes used to decide which studies were eligible for Page 13
each synthesis (e.g., tabulating the study intervention characteristics and
comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation Page 13
or synthesis, such as handling of missing summary statistics, or data
conversions.
13c | Describe any methods used to tabulate or visually display results of Page 13
individual studies and syntheses.
13d | Describe any methods used to synthesize results and provide a rationale Page 13
for the choice(s). If meta-analysis was performed, describe the model(s),
method(s) to identify the presence and extent of statistical heterogeneity,
and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity Page 13
among study results (e.g., subgroup analysis, meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the Page 13
synthesized results.
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a | NA
assessment synthesis (arising from reporting biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body NA
assessment of evidence for an outcome.
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number Page 13 and 14
of records identified in the search to the number of studies included in the
review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were | Page 13 and 14
excluded, and explain why they were excluded.
Study characteristics 17 | Cite each included study and present its characteristics. Page 16 and 17
Risk of bias in 18 | Present assessments of risk of bias for each included study. Page 17 to page 20
studies
Results of individual 19 | For all outcomes, present, for each study: (a) summary statistics for each Page 21 to Page
studies group (where appropriate) and (b) an effect estimate and its precision (e.g., | 38
confidence/credible interval), ideally using structured tables or plots.
Results of syntheses | 20a | For each synthesis, briefly summarize the characteristics and risk of bias Page 21 to Page
among contributing studies. 38
20b | Present results of all statistical syntheses conducted. If meta-analysis Page 21 to Page
was done, present for each the summary estimate and its precision (e.g., 38
confidence/credible interval) and measures of statistical heterogeneity. If
comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity Page 21 to Page

among study results.

38
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20d | Present results of all sensitivity analyses conducted to assess the Page 21 to Page
robustness of the synthesized results. 38
Reporting biases 21 Present assessments of risk of bias due to missing results (arising from NA
reporting biases) for each synthesis assessed.
Certainty of evidence 22 | Present assessments of certainty (or confidence) in the body of evidence for | NA
each outcome assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other Page 38 to 51
evidence.
23b | Discuss any limitations of the evidence included in the review. Page 38
23c | Discuss any limitations of the review processes used. Page 38
23d | Discuss implications of the results for practice, policy, and future research. Page 38
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and Page 9
protocol registration number, or state that the review was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol | Page 9
was not prepared.
24c | Describe and explain any amendments to information provided at Page 9
registration or in the protocol.
Support 25 | Describe sources of financial or non-financial support for the review, and the | Page156
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Table 18: Overlap in Relevant Primary Studies Between Selected Systematic Reviews

Primary Study Ref | Hoyek, 20258 Tan, 2025"° Mao, 2024% Hong, 2023% Li, 20232 W;?);‘I;Igh, Jiang, 20222 Lee, 2020%* | Sehgal, 20202
RCTs
Albiges, 2025% No No No No No No No No No
Herrera, 2021%° No No No No No No No No No
Nonrandomized studies

Campo Le Brun, No No No No No No No No No
2025%

Horisaki, 20255 No No No No No No No No No
Hughes, 2025% No No No No No No No No No
Smeenk, 2025% No No No No No No No No No
Staender, 20253 No No No No No No No No No
Chaitesipaseut, No No No No No No No No No
2024%

Cohen, 20243 No No No No No No No No No
Grit, 2024% No No No No No No No No No
Leroy, 202438 No No No No No No No No No
Patel, 2024%° No No No No No No No No No
Rischin, 2024 No No No No No No No No No
Berard, 2023 No No No No No No No No No
Samlowski,2023% No No No No No No No No No
Fujiwara, 20224 No No No No No No No No No
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Primary Study Ref | Hoyek, 20258 Tan, 2025"° Mao, 2024% Hong, 2023% Li, 20232 W;;;‘??;jh’ Jiang, 20222 Lee, 2020%* | Sehgal, 20202
Hijmering- No No No No No No Yes No No
Kappelle et al.,
20224
likura, 20224 No No No No No No No No No
Okada, 20224 No No No No No No No No No
Patnaik, 20224 No No No No No Yes No No No
To, 202248 No No No No No No No No No
Juergens, 2020% No No No No No No No No No
Kato, 2020°° No No No No No No No No No
Rischin, 2020 No No No No No No No Yes No
PK/PD modelling or simulation studie
Lala, 2025% No No No No No No No No No
Gandhi, 20245 No No No No No No No No No
Zhao, 2024 No Yes No No No No No No No
Hwang, 2023% No No No No No No No No No
Ter Heine, 2023% No Yes No No No No No No No
Masters, 20225 No No No No No No No No No
Paccaly, 202158 No No No No No Yes No No No
Sanghavi, 2021% No No No No No No No No No
Sheng, 20215 No No No No No No No No No
Yang, 2021¢' No No No No No No No No No
Bei, 2020°° No Yes No No No No No No No
Lala, 2020°% No No No No No No Yes No Yes
Novakovic, 20206 No No No No No No No No No
Zhao, 2020% No Yes No No No No Yes No No
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