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Reply to: Comments on “Toxicity-related immunotherapy
discontinuation and outcome in patients with advanced renal
cell carcinoma treated with immune-based
combinations (ARON-1 study)”

Dear Editor,

We thank Dr. Wen-Jiang Yang for his thoughtful appraisal of our

study exploring the clinical outcomes of patients with metastatic renal

cell carcinoma (mRCC) who discontinued first-line immune-based

combinations due to serious adverse events (SAEs). We appreciate his

recognition of ARON-1 as the largest real-world effort to date to

examine this timely and clinically relevant issue.1

ARON-1 was conceived to leverage a broad international, multi-

institutional network encompassing 52 centers across 20 countries,

capturing contemporary practice patterns in a rapidly evolving thera-

peutic landscape. We fully acknowledge that the retrospective nature

of the analysis carries inherent limitations, particularly the heteroge-

neity of local management strategies, incomplete capture of certain

variables, and potential residual confounding. Nevertheless, our pri-

mary intent was to provide hypothesis-generating, real-world evi-

dence (RWE) complementing the insights from pivotal randomized

trials. In this respect, ARON-1 represents a pragmatic reflection of

day-to-day clinical decision-making rather than a substitute for pro-

spective validation.

We concur with the correspondents that the use of corticoste-

roids constitutes a potentially important modifier of immune response

and could influence both toxicity outcomes and survival. In our large

multinational dataset, information on corticosteroid timing, dose, and

duration was inconsistently available and therefore excluded from

multivariate modeling to avoid unreliable inferences as well as misin-

terpretation. Nonetheless, we explicitly acknowledged this limitation

in the Discussion section. Importantly, evidence from melanoma and

non-small cell lung cancer (NSCLC) suggests that the deleterious

impact of corticosteroids is most pronounced when used at baseline

or early during treatment for non-immune indications, whereas ste-

roids administered for immune-related adverse events (irAEs) do not

appear to compromise efficacy. This body of evidence supports our

interpretation that, despite unmeasured variation in steroid exposure,

the overall neutrality of outcomes between continuation and discon-

tinuation groups is biologically plausible.2–6

We agree that the prognostic significance of irAEs may differ

according to organ system and severity. In ARON-1, hepatic and pul-

monary events were less frequent but were indeed associated with

earlier discontinuation. Conversely, endocrine irAEs were often man-

ageable, allowing treatment resumption in routine practice. Our

results, showing similar overall survival (OS) and even numerically

higher objective response rates (ORR 61% vs. 52%) among patients

who discontinued, suggest that treatment interruption per se is not

synonymous with therapeutic failure. This aligns with mechanistic

hypotheses that durable immune activation can persist beyond treat-

ment exposure once an effective immune memory has been

established.

ARON-1 identified timing of interruption as a key determinant of

outcome. Patients discontinuing within the first 3 months had inferior

OS compared with those discontinuing later, while those treated

≥3 months achieved survival comparable to continuously treated

counterparts. This “early versus late” effect is consistent with obser-

vations in NSCLC, melanoma, and urothelial carcinoma cohorts, where

early cessation, often driven by aggressive disease biology, portends

poorer prognosis independent of treatment duration. Therefore, our

landmark analyses at 6 months were deliberately designed to mitigate

immortal-time bias and reinforce that adequate initial exposure, rather

than indefinite continuation, underlies sustained benefit.3

Multiple prospective and retrospective series across solid tumors

corroborate our findings. In melanoma and NSCLC, patients discontinu-

ing immune checkpoint inhibitors due to toxicity maintained long-term

survival comparable to those treated continuously. Stellato et al.

reported analogous results in RCC, showing that early discontinuation

due to severe irAEs did not abrogate clinical benefit. Collectively, these

data suggest that durable responses can persist even after treatment

cessation, reflecting immune memory and sustained T-cell activation.

ARON-1 thus extends this evidence to the largest RCC cohort evalu-

ated to date, providing real-world reassurance that toxicity-related dis-

continuation does not necessarily compromise outcomes.1–7

The correspondents' conceptual framework of unmeasured con-

founders is reasonable in this type of study. To minimize bias, we

applied multivariable Cox regression including established prognostic

variables (age, nephrectomy, International Metastatic RCC Database

Consortium (IMDC) risk, sarcomatoid features, and metastatic sites)
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and performed a 6-month landmark analysis. The Harrell's C-index

near 0.5 underscores the absence of association between treatment

interruption and survival beyond chance, reinforcing the neutrality of

the effect. While unmeasured factors such as Eastern Cooperative

Oncology Group (ECOG) status and steroid dose remain possible con-

founders, their omission would likely introduce random rather than

directional bias in a cohort exceeding 1000 patients.

Randomized trials remain the gold standard for causal inference,

but RWE offers indispensable complementary insight into treatment

feasibility, adherence, and toxicity management outside clinical trial

restrictions. This is particularly important as clinical practice outcomes

may diverge from those reported in clinical trials, largely due to differ-

ences in patient populations and selection biases.8–10 Our consortium

intentionally incorporated both community and academic centers,

thereby enhancing external validity and accurately reflecting routine

clinical practice.

The convergent findings across tumor types further strengthen

confidence in the biological robustness of our observations.

The ARON-1 study is a dynamic project that is evolving over

time, not only improving the collection of prospective cohort data but

also continuing to evolve by integrating prospective and translational

analyses to try to determine biomarkers of response and prognosis in

renal cancer.
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