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July 3rd, 2026 			j.e.e.pouw@amsterdamumc.nl 	 	Response to Reviewers
m.stavenga@amsterdamumc.nl 		

Dear reviewers,

We would like to sincerely thank you for your thorough review of the manuscript titled “PET pharmacokinetics of [¹⁸F]F-AraG as a marker of T Cell Activation during immunotherapy with a STING agonist with and without anti-PD-1.” Based on your valuable feedback we were able to make improvement to the manuscript which we believe have contributed to an improved version of this manuscript. Please find our responses to the comments below in blue. All changes in the manuscript are indicated by red text.

We hope that the comments have been addressed to your satisfaction, and the article can be accepted for publication in EJNMMI Research. Thank you for review. 

Yours sincerely, on behalf of all co-authors, 

J.E.E Pouw and M. Stavenga, MSc. 
Department of Medical Oncology, Cancer Center Amsterdam
Amsterdam University Medical Centers, location Vrije Universiteit

With regards to the comments of the reviewers: 

Reviewer #1: I would like to thank the authors for their work and the opportunity to review this manuscript. The study addresses an important topic; however, several points require clarification to improve the rigor and readability of the manuscript.

Methods (Line 94)
The authors state that patient D received 0.2 mg of GSK3745417, whereas patients A, B, and C received only 0.1 mg. Could the authors clarify the rationale for this difference in dosing? Additionally, what are the potential implications of this discrepancy on the interpretation of the results?

[bookmark: _Hlk232338690]That is correct. The PET-imaging trial was a substudy of the phase 1 trial investigating STING agonist GSK3745417 in combination with anti-PD-1 therapy dostarlimab for safety, preliminary clinical activity and recommended dose.  It was registered under clinicaltrials.gov identifier NCT03843359. This phase 1 study included a dose escalation part. Patients that were included in the Imaging substudy were part of the dose escalation cohort that was being tested at that moment. The first three patients included in the imaging substudy were included in the 0.1 mg GSK3745417 dose cohort and the last patient (D) in the 0.2 mg GSK3745417 cohort. No patients were included in other dose cohorts becaise the main phase 1 study was terminated prematurely. This is explained in the methods section with the following wording: ‘The PET-imaging trial was a substudy of the phase 1 trial investigating STING agonist GSK3745417 in combination with anti-PD-1 therapy dostarlimab for safety, preliminary clinical activity and recommended dose. It was registered under clinicaltrials.gov identifier NCT03843359.’ 

The wording in the methods has been updated to clarify the reason why two different doses have been used: 
“Patients A, B, and C were administered 0.1 mg GSK3745417, whereas patient D received 0.2 mg following prior escalation to this dose level in the phase 1 dose-escalation study.’ 

Additionally, what are the potential implications of this discrepancy on the interpretation of the results?

In theory, the higher GSK3745417 dose administered to patient D could have resulted in greater biological activity. However, we consider it unlikely that this dosing difference affected the interpretation of the pharmacokinetic analyses. First, only patient A demonstrated an objective response to treatment (CR/PR), indicating that any potential increase in biological activity at the higher dose in patient D did not translate into an observable clinical effect. Second, while patients C and D had a greater proportion of lesions for which the 2T4K model was preferred compared with patients A and B (Table 3), no consistent differences in preferred PK-model were observed between patient D and the other three patients, nor between baseline and on-treatment assessments. Also, in the relation between the preferred pharmacokinetic model and the simplified uptake measures the results were not systematically different in patient D compared to the other patients. Collectively, these observations suggest that, if biological effects related to the different STING agonist doses were present, they did not affect the identification of the preferred pharmacokinetic model, the interpretation of the parameters or the corresponding simplified uptake measures.

We have addressed this in the discussion: ‘In addition, patients A, B and C received 0.1 mg GSK3745417, whereas patient D received 0.2 mg. Although the higher dose could theoretically have resulted in greater biological activity, no objective response was observed in patient D, and no consistent differences in the preferred pharmacokinetic model, model parameters, or corresponding simplified uptake measures were observed compared with the other patients, nor between the baseline and on-treatment scans. Therefore, the dose difference is unlikely to have affected the interpretation of the pharmacokinetic analyses.’ 

Results

Line 155 - Please clarify whether a 2T1K model or a 1T2K model was used, as this point is currently ambiguous.

We used three pharmacokinetic models: 1T2K, 2T3K, and 2T4K. The reference to a 2T1K model was included in error. This has now been corrected, and we thank the reviewer for pointing out this mistake.

Table 2
There appears to be a discrepancy between the table and the corresponding text. Specifically, could the authors verify whether there is a possible inversion between the liver and the choroid plexus? In the table, the liver is reported with a value of 4 for the 1T2K model, which seems inconsistent with the description in the text.

The liver showed an AIC preference for the 1T2K model, but based on evaluation of the curve and the parameters the 2T3K model was selected as the preferred pharmacokinetic model. The model selection criteria are present in the methods section: ‘Final model selection was based on the AIC-values, expert visual inspection of fit quality and the reliability of the estimated parameters, defined as their consistency across tumors or specific organs and based on alignment with biologically plausible ranges.’ The rationale behind the decision to select a different model for the liver than the AIC-preferred model has been further clarified in the results section: 

In most organs, the AIC showed a preference for the 2T3K-model, which was therefore selected as the preferred pharmacokinetic model (Table 2). In the liver, the 2T3K model was also selected despite the 1T2K model showing the lowest AIC, based on the observed increase in uptake over time (Fig. 2), an implausible high 1T2K-derived VT (Median VT 98, IQR 87-100), and a small mean AIC difference between models (ΔAIC = 2).

[bookmark: _Hlk232659687]
Overall, addressing these points would help strengthen the clarity and reliability of the manuscript.


Reviewer #2: The manuscript "PET pharmacokinetics 1 of [¹⁸F]F-AraG as a marker of T Cell Activation during immunotherapy with a STING agonist with and without anti-PD-1" by
Pouw et al describes the [18F]F-AraG tracer, developed to image activated T cells, in additional tumor types undergoing immunotherapy, and examines [18F]F-AraG kinetics in various organs. Four patients with advanced solid tumors were included in this phase 1 trial investigating a STING agonist plus and minus anti PD-1. The tracer kinetics in tumors and organs were modeled using three compartment models and found that the kinetics of all tumors and most organs were adequately described with the two-tissue irreversible model (2T3K).
The manuscript mainly addresses methodological issues in a very small cohort of Phase 1 treated patients bearing esophageal, melanoma and anus. The results are clear in term of best model identification although it is not clear a quantitative active T cell evaluation in a context of considerable uptake in the majority of organs.


We thank the reviewer for this insightful comment and agree that the widespread physiological uptake of [18F]F-AraG raises important questions regarding its specificity as a biomarker of activated T cells. To address this important limitation, we have added the following wording in the discussion: 

In general, substantial physiological [18F]F-AraG uptake was observed across multiple organs, including those that are not generally considered major reservoirs of T cells and are not primarily involved in tracer clearance (e.g., pancreas, thyroid gland, adrenal gland). Although the pharmacokinetic parameters (Supplementary Table 1) suggest that uptake in these tissues is not solely explained by non-specific tracer distribution, the underlying biological mechanism remains unknown. This widespread physiological uptake should be considered when interpreting [18F]F-AraG PET signals and evaluating [18F]F-AraG as an imaging biomarker of activated T cells.
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