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Abstract 

Background: Camonsertib is a selective oral inhibitor of ataxia telangiectasia and Rad3-related (ATR) kinase with demonstrated 
efficacy in tumors with DNA damage response gene deficiencies. On-target anemia is the main drug-related toxicity typically mani-
festing after the period of dose-limiting toxicity evaluation. Thus, dose and schedule optimization requires extended follow-up to 
assess prolonged treatment effects.

Methods: Long-term safety, tolerability, and antitumor efficacy of 3 camonsertib monotherapy dosing regimens were assessed in the 
TRESR study dose-optimization phase: 160 mg once daily (QD) 3 days on, 4 days off (160 3/4; the preliminary recommended Phase II 
dose [RP2D]) and two step-down groups of 120 mg QD 3/4 (120 3/4) and 160 mg QD 3/4, 2 weeks on, 1 week off (160 3/4, 2/1w). Safety 
endpoints included incidence of treatment-related adverse events (TRAEs), dose modifications, and transfusions. Efficacy endpoints 
included overall response rate, clinical benefit rate, progression-free survival, and circulating tumor DNA (ctDNA)-based molecular 
response rate.

Results: The analysis included 119 patients: 160 3/4 (n¼ 67), 120 3/4 (n¼ 25), and 160 3/4, 2/1w (n¼27) treated up to 117.1 weeks as of 
the data cutoff. The risk of developing grade 3 anemia was significantly lower in the 160 3/4, 2/1w group compared with the prelimi-
nary RP2D group (hazard ratio¼0.23, 2-sided P¼ .02), translating to reduced transfusion and dose reduction requirements. The inter-
mittent weekly schedule did not compromise antitumor activity.

Conclusion: The 160 3/4, 2/1w dose was established as an optimized regimen for future camonsertib monotherapy studies offering a 
substantial reduction in the incidence of anemia without any compromise to efficacy.

Clinical Trial ID: NCT04497116.

Recent U.S. Food and Drug Administration guidance has stressed 
the need to move away from maximum tolerated dose (MTD)- 
based approaches to dose selection for targeted oncology 

therapies. MTD-based approaches (1), originated for chemother-
apy agents, are based on toxicities observed during the dose- 
limiting toxicity (DLT) period (typically comprising the first 3 to 
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4 weeks of study treatment) and thus, do not take into account 
later-onset chronic toxicities, particularly relevant to oral tar-
geted agents that can be administered for prolonged durations.

Ataxia telangiectasia and Rad3-related (ATR) kinase inhibitors 
are a member of the DNA damage response (DDR)-targeting class 
of small molecules currently in clinical development (2-4). 
Extensive clinical experience with these and other DDR-targeting 
agents, such as poly(ADP-ribose) polymerase (PARP) inhibitors, 
document on-target myelotoxicity as the dominant toxicity (and 
gastrointestinal toxicities for PARP inhibitors), which can be man-
aged by dose holds and/or reductions and supportive care (5,6).

Camonsertib (RP-3500), a highly potent, selective, oral inhibi-
tor of ATR kinase (7), demonstrated efficacy in biomarker- 
selected patients with loss-of-function alterations in ATM and 
other DDR genes (8) and displayed a safety profile consistent 
with other well-characterized DDR inhibitors (9,10). The domi-
nant toxicity, critically important for long-term tolerability, was 
on-target, mechanism-based anemia in 68% of patients across all 
dose cohorts (32% grade 3) (8,11).

The first TRESR study trial milestone (Module 1 dose escala-
tion) defined a preliminary monotherapy recommended Phase II 
dose (RP2D), enabling initiation of the signal-finding Phase IIa 
portion (dose expansion in prespecified tumor types and geno-
types) (8). In parallel, dose optimization continued beyond the 
preliminary RP2D, including evaluation of an intermittent weekly 
dosing schedule aimed to mitigate the anemia; avoid unsched-
uled dose holds, reductions, and transfusions; and enable 
patients to remain on treatment at pharmacologically active 
dose levels. Here, we describe a comprehensive approach to opti-
mize the camonsertib monotherapy dose and schedule within 
the TRESR study. We report on 119 patients, followed for at least 
10 months in 3 large dose groups at therapeutic monotherapy 
doses in the Phase I and Phase IIa parts of the study. Long-term 
safety, tolerability, and antitumor efficacy profiles were charac-
terized across these groups. Based on a reduced rate of grade 3 
anemia with no loss in efficacy, an intermittent weekly schedule 
(2 weeks on, 1 week off [2/1w]) was selected for future camonser-
tib monotherapy studies, as an optimized regimen to support 
prolonged treatment durations.

Methods
Study design and patients
The TRESR Phase I and IIa study (NCT04497116) enrolled 154 
patients with molecularly selected advanced solid tumors treated 
with camonsertib monotherapy in dose escalation (Module 1) and 
expansion (Module 2) cohorts; dose escalation was described pre-
viously (8). Three tolerated and efficacious dosing regimens were 
evaluated with expanded patient numbers to optimize the camon-
sertib monotherapy dose and schedule. The results described 
herein include all 119 patients treated at: 1) 120 mg once daily 
(QD) 3 days on, 4 off (120 3/4; n¼25), 2) 160 3/4 (preliminary RP2D; 
n¼ 67 [n¼ 47 in Module 1; n¼20 in Module 2]), and 3) 160 3/4, 
2/1w (n¼27). At the September 13, 2023 data cutoff, all patients 
had at least 10 months’ follow-up or had discontinued treatment 
before 10 months. The full inclusion and exclusion criteria for 
Module 1 were described previously (8). The key eligibility require-
ments for Modules 1 and 2 are provided in the Supplementary 
Methods (available online). Baseline demographics (ie, age, sex, 
race or ethnicity) were collected by the investigator.

The study was conducted in accordance with the Declaration 
of Helsinki and Council for International Organizations of 
Medical Sciences International Ethical Guidelines, applicable 

International Conference on Harmonization, Good Clinical 
Practice Guidelines, and applicable laws and regulations. All 
patients provided written informed consent to adhere to the clin-
ical protocol and provided serial blood samples. The protocol was 
approved by the Institutional Review Board or Ethics Committee 
at each participating institution.

Objectives and endpoints
The primary objective of this post hoc analysis was to optimize 
camonsertib monotherapy dose and schedule based on the eval-
uation of long-term safety, tolerability, pharmacokinetics, and 
preliminary antitumor efficacy in the 3 expanded dose groups.

Endpoints for long-term safety and tolerability included 
treatment-emergent adverse events (TEAEs), serious adverse events 
(SAEs), and dose interruptions and modifications due to treatment- 
related adverse events (TRAEs). Efficacy endpoints included overall 
response rate (Response Evaluation Criteria in Solid Tumors 
[RECIST] or tumor marker response), clinical benefit rate (RECIST or 
tumor marker response, or treatment duration of at least 16 weeks 
without evidence of progression), and progression-free survival 
(PFS). Molecular responses were characterized by mean variant 
allele frequency (mVAF) changes in circulating tumor DNA (ctDNA) 
samples collected longitudinally (an exploratory endpoint).

Camonsertib pharmacokinetics were assessed using a validated 
liquid chromatography with tandem mass spectrometry analysis of 
plasma camonsertib concentrations at defined timepoints; pharma-
cokinetic parameters were derived using noncompartmental analy-
sis and included maximal plasma concentration (Cmax), time to Cmax 

(Tmax), area under the curve (AUC), and half-life (t1/2). Time above 
the plasma concentration expected to result in 80% inhibition of 
tumor checkpoint kinase 1 phosphorylation (pCHK1 IC80) based on 
preclinical xenograft models, a pharmacokinetic driver of efficacy 
(7), was calculated and compared across the cohorts.

Statistical analysis
Baseline demographics, disease characteristics, and adverse 
events (AEs) were summarized with descriptive statistics by dose 
levels, including all patients treated at these dose levels (safety 
population). Efficacy endpoints were summarized based on 
patients with at least 1 post-baseline tumor assessment (efficacy 
population). Since the two lower doses (120 3/4 and 160 3/4, 
2/1w) had comparable average dose intensity in each cycle, the 
main comparison was pairwise comparison between each of 
these lower dose levels versus the highest dose intensity 160 3/4 
dose group. The estimated cumulative incidence rate over time 
was provided for the grade 3þ anemia, dose reductions due to 
AEs, or grade 3þ neutropenia and thrombocytopenia. The esti-
mated cumulative incidence rate was based on the Fine and Gray 
method, counting early discontinuation as a competing event. 
Those patients with ongoing treatment were censored at the data 
cutoff. The relative risk of the event was estimated by the hazard 
ratio (HR) between each of the two lower dose levels versus the 
highest dose (160 3/4), under the framework of Cox proportional 
hazard models. Additional baseline predictors for the onset for 
grade 3 treatment-related anemia were explored with multivari-
ate Cox regression models. Nominal P-values (2-sided) were pro-
vided in all cases for hypothesis-generating purposes, with a 
significance level of .05, without adjusting for multiplicity.

ctDNA analysis
Blood was collected pretreatment and on day 1 of each cycle. 
Cell-free DNA was isolated and sequenced, using a commercially 
available targeted panel (8). Germline and variants derived from 
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clonal hematopoiesis were filtered by comparison with targeted 
matched peripheral blood mononuclear cells sequencing. 
Artifacts and suspected germline variants were removed by man-
ual curation. To monitor the molecular changes in ctDNA with 
camonsertib treatment, the mVAF was calculated for each time-
point; molecular response was defined as a best response of 
greater than or equal to a 50% reduction in mVAF from baseline 
(8).

Results
Camonsertib dose and schedule optimization
The TRESR study initially evaluated 2 different intermittent dos-
ing schedules. The 3/4 schedule was selected over a 5-days-on, 2- 
days-off (5/2) schedule for further evaluation (8). Supplementary 
Figure 1 (available online) shows a schematic of the dose finding 
and optimization strategy.

This article focuses on 119 patients treated with camonsertib 
monotherapy within 3 large dose cohorts on the 3/4 schedule: 
160 mg QD (the initial preliminary RP2D; n¼67), and two step- 
down dose levels of 120 mg QD (n¼ 25), and 160 mg QD on a 2/1w 
schedule (n¼ 27). The expansion at the preliminary RP2D of 160 
3/4 afforded a large cohort to further characterize long-term tol-
erability. Doses of more than 100 mg daily were projected as bio-
logically active by pharmacokinetic and pharmacodynamic data, 
and clinical activity was confirmed at these doses (8). Baseline 

patient characteristics for the 3 dose groups are shown in  
Table 1. The most common tumor types were ovarian (n¼23), 
breast (n¼ 15), pancreatic (n¼ 14), and prostate (n¼ 14); the most 
frequent enrollment genes were ATM (n¼38), BRCA1 (n¼28), 
BRCA2 (n¼ 15), SETD2 (n¼ 10), and CDK12 (n¼ 7).

Pharmacokinetic parameters of camonsertib across the 3 dose 
groups are included in Supplementary Figure 2 (available online); 
the dose normalized Cmax, and area under the concentration- 
time curve from dosing to time t (AUC0-t) were similar across the 
groups (on both cycle 1, day 1 and 3; Supplementary Figure 2, 
Supplementary Table 1, available online). Comparable increases 
in pharmacodynamic markers (γ-H2AX and p-KAP1; associated 
with inhibition of the ATR checkpoint) were observed in paired 
biopsies taken before and during treatment at cycle 2, day 10 
across the 3 dose groups (7,8).

Safety and tolerability
The median time on treatment was 11.4 weeks (range 0.4– 
117.1 weeks), similar across the 3 dose groups. Anemia (all 
grades) was the most common on-target TRAE across the 3 dose 
groups (120 3/4: 72.0% [18/25]; 160 3/4: 70.1% [47/67]; 160 3/4, 
2/1w: 55.6% [15/27]). The incidence of grade 3 anemia was lower 
in patients treated at 160 3/4, 2/1w (11.1% [3/27]) compared with 
both continuous weekly schedules (120 3/4: 24.0% [6/25]; 160 3/4: 
41.8% [28/67]; Table 2). Figure 1, A depicts the cumulative inci-
dence of grade 3 anemia development over time for the 3 dose 

Table 1. Baseline characteristics of patients in each dose group

120 3/4 160 3/4 160 3/4, 2/1w All patients
(n¼25) (n¼67) (n¼27) (N¼119)

Sex, no. (%)
Male 10 (40.0) 25 (37.3) 11 (40.7) 46 (38.7)
Female 15 (60.0) 42 (52.7) 16 (59.3) 73 (61.3)

Age, years
Median (range) 64 (39–76) 61 (36–77) 68 (30–77) 63 (30–77)
65 and older, no. (%) 12 (48.0) 23 (34.3) 16 (59.3) 51 (42.9)

ECOG status, no. (%)
0 11 (44.0) 34 (50.7) 17 (63.0) 62 (52.1)
1 14 (56.0) 33 (49.3) 10 (37.0) 57 (47.9)

Lines of prior systemic therapy, no. (%)
3 or less 12 (48.0) 45 (67.2) 20 (74.1) 77 (64.7)
4 or more 13 (52.0) 22 (32.8) 7 (25.9) 42 (35.3)

Prior platinum, no. (%) 14 (56.0) 43 (64.2) 22 (81.5) 79 (66.4)
Prior PARP inhibitor, no. (%) 8 (32.0) 24 (35.8) 10 (37.0) 42 (35.3)
Tumor type, no. (%)

Ovarian 5 (20.0) 11 (16.4) 7 (25.9) 23 (19.3)
Breast 2 (8.0) 9 (13.4) 4 (14.8) 15 (12.6)
Pancreas 0 10 (14.9) 4 (14.8) 14 (11.8)
Prostate 6 (24.0) 6 (9.0) 2 (7.4) 14 (11.8)
Othera 12 (48.0) 31 (46.3) 10 (37.0) 53 (44.5)

Enrollment gene, no. (%)
ATM 5 (20.0) 25 (37.3) 8 (29.6) 38 (31.9)
BRCA1 4 (16.0) 15 (22.4) 9 (33.3) 28 (23.5)
BRCA2 4 (16.0) 8 (11.9) 3 (11.1) 15 (12.6)
SETD2 3 (12.0) 6 (9.0) 1 (3.7) 10 (8.4)
CDK12 3 (12.0) 3 (4.5) 1 (3.7) 7 (5.9)
NBN 0 3 (4.5) 2 (7.4) 5 (4.2)
PALB2 3 (12.0) 2 (3.0) 0 5 (4.2)
Otherb 3 (12.0) 5 (7.5) 3 (11.1) 11 (9.2)

Baseline hematology, median
Hemoglobin, g/dL 11.3 11.9 11.9 11.9
Neutrophils, K/μL 3.9 4.2 3.7 4.1
Platelets, K/μL 215 257 231 231

a Other includes colorectal (n¼8), soft-tissue sarcoma (n¼8), non-small cell lung cancer (n¼7), kidney (n¼ 4), bile duct (n¼ 4), endometrial (n¼3), head 
and neck (n¼3), gastrointestinal (n¼3), and other less frequent tumor types (n¼13). 2/1w ¼ 2 weeks on, 1 week off; 120 3/4¼120 mg QD 3 days on, 4 days off; 
160 3/4¼160 mg QD 3 days on, 4 days off; ECOG ¼ Eastern Cooperative Oncology Group; K/μL ¼ thousand cells per microliter; PARP ¼ poly (ADP-ribose) 
polymerase; QD ¼ once daily.

b Other includes CHEK2 (n¼2), RAD51B (n¼2), RAD51C (n¼4), and RNASEH2 (n¼3).
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groups. The risk of developing grade 3 anemia for patients 
treated at 160 3/4, 2/1w was significantly reduced compared with 
that for patients at the same daily dose administered on the con-
tinuous weekly schedule (HR 0.23, P¼ .02), whereas the decreased 
weekly dose of 120 3/4 had a moderately reduced risk of grade 3 
anemia vs 160 3/4 (HR 0.54, P¼ .18). Prolonged treatment dura-
tion resulted in a continued increase in the incidence of grade 3- 
related anemia within the continuous weekly dosing groups 
(new incidences as late as 36 weeks), whereas no additional 
patients in the 160 3/4, 2/1w group developed grade 3 anemia 
after 18 weeks of therapy (Figure 1, A). Evaluation of hematologic 
parameters demonstrated that the week off treatment for 
patients in the 2/1w dosing group provided sufficient time for a 
full rebound in monocyte and reticulocyte counts before the 
start of the next dosing cycle, consistent with the lower rate of 
clinically significant anemia in that group (Supplementary 
Figure 3, available online) (12,13).

Given the heterogeneity in baseline characteristics across the 
3 dose groups, a multivariate Cox regression model was used to 
assess baseline predictors for grade 3 anemia (Supplementary 
Table 2, available online). Besides baseline hemoglobin level, 
patients who were more heavily pretreated (more than 3 prior 
regimens) had an increased risk of grade 3 anemia (HR 2.32, 
P¼ .02) compared with those less heavily pretreated. Patients 
with an Eastern Cooperative Oncology Group (ECOG) 
Performance Status score of 1 (vs 0) also had a slightly higher risk 
of grade 3 anemia (HR 1.85, P¼ .07). After adjusting for baseline 
hemoglobin, ECOG score, and number of prior regimens (more 
than 3 vs 3 or less), both the 120 3/4 (HR 0.35, P¼ .02) and 160 3/4, 
2/1w (HR 0.31, P¼ .02) groups showed a statistically significant 
decrease in anemia rates compared with the 160 3/4 group.

As a result of the reduced rate of grade 3 anemia in patients in 
the 160 3/4, 2/1w group, fewer treatment interventions were 
required, including fewer red blood cell transfusions due to grade 
3-related anemia (7.4% [2/27] in the 160 3/4, 2/1w group vs 20.0% 
[5/25] and 28.4% [19/67] in the 120 3/4 and 160 3/4 groups, respec-
tively; Table 3). Furthermore, the incidence of AE-related dose 
reductions was numerically lower for patients on the 160 3/4, 

2/1w schedule (14.8% [4/27]), compared with the continuous 
weekly schedules (120 3/4: 28.0% [7/25]; 160 3/4: 37.3% [25/67];  
Table 3 and Figure 1, B).

In contrast to the lower incidence of grade 3 anemia on the 
2/1w schedule, the incidence of grade 3þ neutropenia was simi-
lar in patients treated at 160 3/4 on either the continuous weekly 
(12/67; 17.9%) or 2/1w (4/27; 14.8%) schedules; patients treated at 
120 3/4 had a numerically lower incidence (2/25; 8.0%; Table 2). 
The onset of grade 3þ neutropenia or thrombocytopenia tended 
to occur earlier during treatment (in most cases, within the first 
6 weeks) compared to grade 3 anemia, which typically occurred 
at later cycles (ie, after 6 weeks; Supplementary Figure 4, avail-
able online).

The most common nonhematologic TRAE across all dose 
groups was fatigue (all grades: 30.3%), which was mostly low 
grade (grade 3: 2.5%), and similar across groups (Table 2). 
Gastrointestinal toxicities were all low grade (no grade 3þ ) with 
comparable frequency (nausea or vomiting: 26.1%; diarrhea: 
16.0%) across the dose groups.

Antitumor activity
Clinical activity, determined by RECIST v.1.1 and/or tumor 
marker (eg, prostate-specific antigen, cancer antigen-125 [CA- 
125]) responses was observed in all 3 dose groups with overall 
response rates of 8.7% (120 3/4), 9.2% (160 3/4), and 19.2% (160 
3/4, 2/1w; Figures 2, A and B; Table 4; Supplementary Table 3, 
available online). Clinical benefit rates were 34.8% (120 3/4), 
36.9% (160 3/4), and 46.2% (160 3/4, 2/1w). Prolonged duration of 
treatment with RECIST v.1.1 stable disease was observed in all 3 
groups (Figure 3). In the 160 3/4, 2/1w group, 42% (11/26) of 
efficacy-evaluable patients remained on treatment for more than 
24 weeks vs 32% and 16% in the 120 3/4 and 160 3/4 dose groups, 
respectively. Patients requiring dose reductions to 120 3/4, 2/1w 
(n¼20; Supplementary Figure 5, available online) also had pro-
longed treatment at the reduced dose (Supplementary Figure 6, 
available online). Median PFS was similar across the 3 groups 
(overlapping 95% confidence intervals): 13.4 (120 3/4), 16.1 (160 
3/4), and 14.7 weeks (160 3/4, 2/1w); at 24 weeks, the estimated 

Table 2. TRAE in at least 5% of patients by dose group

120 3/4 160 3/4 160 3/4, 2/1w All patients
(n¼25) (n¼67) (n¼27) (N¼119)

Preferred term

All grade Grade 3þ All grade Grade 3þ All grade Grade 3þ All grade Grade 3þ
no. (%) no. (%) no. (%) no. (%) no. (%) no. (%) no. (%) no. (%)

Any event 23 (92.0) 8 (32.0) 58 (86.6) 32 (47.8) 24 (88.9) 7 (25.9) 105 (88.2) 47 (39.5)
Anemia 18 (72.0) 6 (24.0) 47 (70.1) 28 (41.8) 15 (55.6) 3 (11.1) 80 (67.2) 37 (31.1)
Fatigue 8 (32.0) 1 (4.0) 21 (31.3) 2 (3.0) 7 (25.9) 0 36 (30.3) 3 (2.5)
Neutropenia 6 (24.0) 2 (8.0) 23 (34.3) 12 (17.9) 6 (22.2) 4 (14.8) 35 (29.4) 18 (15.2)a

Nausea or vomiting 9 (36.0) 0 17 (25.4) 0 5 (18.5) 0 31 (26.1) 0
Thrombocytopenia 4 (16.0) 1 (4.0) 13 (19.4) 6 (9.0) 8 (29.6) 0 25 (21.0) 7 (5.8) a

Decreased appetite 9 (36.0) 0 8 (11.9) 0 1 (3.7) 0 18 (15.1) 0
Diarrhea 6 (24.0) 0 8 (11.9) 0 5 (18.5) 0 19 (16.0) 0
Leukopenia 4 (16.0) 0 7 (10.4) 4 (6.0) 3 (11.1) 1 (3.7) 14 (11.8) 5 (4.2)
Dyspnea 1 (4.0) 0 7 (10.4) 0 0 0 8 (6.7) 0
Dysgeusia 2 (8.0) 0 4 (6.0) 0 0 0 6 (5.0) 0
Constipation 2 (8.0) 0 3 (4.5) 0 1 (3.7) 0 6 (5.0) 0
Rash maculo-papular 1 (4.0) 0 4 (6.0) 0 1 (3.7) 0 6 (5.0) 0
ALT or AST increased 0 0 3 (4.5) 0 2 (7.4) 0 5 (4.2) 0
Blood ALP increased 0 0 2 (3.0) 0 2 (7.4) 0 4 (3.4) 0
Weight decreased 1 (4.0) 0 0 0 2 (7.4) 0 3 (2.5) 0

a There were 5 incidences of grade 4 TRAE: 160 3/4 group: grade 4 thrombocytopenia (n¼1), grade 4 neutropenia (n¼3); 160 3/4, 2/1w group: grade 4 
neutropenia (n¼1). 2/1w ¼ 2 weeks on, 1 week off; 120 3/4¼120 mg QD 3 days on, 4 days off; 160 3/4¼160 mg QD 3 days on, 4 days off; ALT ¼ alanine 
aminotransferase; AST ¼ aspartate aminotransferase; ALP ¼ alkaline phosphatase; QD ¼ once daily; TRAE ¼ treatment-related adverse events.
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Figure 1. Cumulative incidence of grade 3 anemia and dose reductions over time. A) Treatment-related grade 3 anemia according to dose and 
schedule. B) Dose reductions due to treatment-emergent adverse events according to dose and schedule. HR and P-values presented here were not 
adjusted for other factors. 2/1w ¼ 2 weeks on, 1 week off; 120 3/4 ¼120 mg QD 3 days on, 4 days off; 160 3/4 ¼ 160 mg QD 3 days on, 4 days off; CI ¼
confidence interval; HR ¼ hazard ratio; QD ¼ once daily.

Table 3. Dose reductions and transfusions by dose group

120 3/4 160 3/4 160 3/4, 2/1w All patients
(n¼25) (n¼67) (n¼27)a (N¼119)

Duration of treatment, weeks
Mean (SD) 24.2 (26.7) 15.3 (13.5) 27.3 (34.3) 19.9 (23.1)
Median 11.4 11.4 11.1 11.4
Range 2.4–94.3 0.4–64.6 0.4–117.1 0.4–117.1

Dose reduction due to AE, no. (%) 7 (28.0) 25 (37.3) 4 (14.8) 36 (30.3)
Subjects with RBC transfusion (for grade 3 anemia), no. (%) 5 (20.0) 19 (28.4) 2 (7.4) 26 (21.8)

a One patient from the 160 3/4, 2/1w group had dose reduced to 120 3/4, 2/1w due to a medical history of grade 2 anemia (not a TRAE). 2/1w ¼ 2 weeks on, 
1 week off; 120 3/4¼120 mg QD 3 days on, 4 days off; 160 3/4¼160 mg QD 3 days on, 4 days off; AE ¼ adverse event; QD ¼ once daily; RBC ¼ red blood cell; SD ¼
standard deviation; TRAE, treatment-related AE.

E. Fontana et al. | 1443  



progression-free rate was the lowest for the 160 3/4 regimen, 
favoring the lower dose groups (Table 4). Due to the small sample 
size, the difference in PFS was not statistically significant. In the 
subset of patients monitorable by ctDNA (n¼ 52), mVAF reduc-
tions were observed across all 3 dose groups with molecular 
response rates of 24% (120 3/4), 40% (160 3/4), and 30% (160 3/4, 
2/1w; Figure 2, C).

Across the 114 efficacy evaluable patients in the 3 camonser-
tib monotherapy dose groups, responses were observed in 
patients enrolled with alterations in ATM (n¼ 4), BRCA1 (n¼3), 
RAD51C (n¼3), SETD2 (n¼2), and BRCA2 (n¼ 1; Table 5; 
Supplementary Table 3, available online). Consistent with prior 
results (8), RECIST responses in patients with tumors harboring 
ATM alterations occurred later (median: 33.1 weeks) compared to 
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patients with BRCA-altered tumors (median: 11.9 weeks); this 
updated dataset includes 2 patients with gATM (1 pancreatic, 1 
stomach) enrolled in the Phase IIa portion of the study with ini-
tial responses at 30 and 33 weeks, respectively (Figure 3, Table 5, 
Supplementary Table 3, available online). Responses in tumors 
harboring genomic alterations in RAD51C and SETD2 were nota-
ble given the underrepresentation of these genotypes in the 
study. Three out of 4 patients with RAD51C-altered tumors had a 
RECIST 1.1 (1 complete response, 1 unconfirmed partial 
response) or CA-125 (n¼1) response; 4/4 had clinical benefit 
(treatment durations: 23, 38, 67, and 117þ weeks). Two out of 9 
patients with SETD2-altered tumors had a RECIST 1.1 response, 
and 4/9 had clinical benefit (3 with treatment durations of more 
than 35 weeks [range 35–78]).

Discussion
We present a novel and comprehensive dose-finding strategy for 
the oral ATR inhibitor camonsertib, from the Phase I and IIa 
TRESR trial. After choosing a preliminary RP2D (160 3/4 on a con-
tinuous weekly schedule) based on the observation of DLTs dur-
ing the dose-escalation phase, a comprehensive dose- 
optimization analysis was conducted (Supplementary Table 4 
and Supplementary Figure 7, available online, highlight the dif-
ferences between this analysis and the previously reported anal-
yses in Yap et al.) (8). Further enrollment at the preliminary RP2D 
proceeded with concurrent analysis of long-term tolerability and 
efficacy against 2 alternative dose options of lower dose inten-
sity: a reduced daily dose or introduction of 1 week off treatment 
each cycle.

Safety, tolerability, and antitumor activity data were compre-
hensively assessed in 119 patients (114 efficacy evaluable) in 
these 3 dose groups after a follow-up time of at least 10 months. 
A camonsertib monotherapy dose of 160 mg QD 3/4 administered 
on a 2/1w schedule demonstrated substantial tolerability 
improvement, reduction of related grade 3 anemia, blood trans-
fusions, and dose modifications, compared with the 160 mg QD 
3/4 continuous weekly schedule. The modified schedule did not 
impact the rates of the lower-grade nonhematologic toxicities 
(eg, fatigue, gastrointestinal toxicity).

Although the 2 alternative dose groups were not directly com-
pared, the 120 3/4 group had similar requirements for dose 
reductions as the preliminary R2PD of 160 3/4. The rebound in 

monocytes and reticulocytes, indicative of bone marrow recov-
ery, during the week off treatment may explain the lower rates of 
anemia for the 2/1w schedule.

Our strategy to critically evaluate both the dosage and sched-
ule, and to assure the final decision based on long-term follow- 
up, aligns with the US Food and Drug Administration guidelines 
(Project Optimus), which encourages robust dose-finding in early 
clinical development to optimize safety and tolerability (1).

The Methodology for the Development of Innovative Cancer 
Therapies Taskforce guidelines recommend shifting from an 
RP2D definition that is frequently close to the MTD to a recom-
mended dose range that considers the target population, drug 
mechanisms of action, and longitudinal toxicity endpoints (14).

For molecular targeted therapies, a “more is better” paradigm 
may not apply, with several examples of agents in clinical prac-
tice used at lower doses than those established in registration tri-
als requiring dose optimization in retrospective evaluation or 
post-registration studies (15).

Here, we report comparable antitumor activity but different 
toxicity profiles in the 3 active dose groups of camonsertib mono-
therapy. We propose the intermittent weekly dose schedule as it 
results in better camonsertib tolerability with no decrease in 
antitumor activity in the population studied. To avoid dose 
reductions of camonsertib to levels with unexplored biological 
activity, we provide comprehensive safety and activity data for 
the 3 active groups to tailor both dose and schedule for patients. 
Based on these data, treatment personalization within the active 
dose range could include 120 3/4 for patients with a predominant 
toxicity of neutropenia; escalation to 160 3/4 could be an 
approach for patients who tolerate camonsertib without clini-
cally significant anemia and may benefit from a higher-intensity 
dose.

To further enable a personalized approach, we developed a 
nomogram based on early hematological changes to predict the 
degree of hemoglobin decline by week 4 (13). This tool may aid 
clinicians with dose and schedule adjustments to avoid blood 
transfusions and unscheduled dose interruptions (13).

Limitations of this study include the heterogenous patient 
population and lack of randomization, which are typical charac-
teristics of Phase I trials. Patients treated within the 3 dose 
groups had heterogeneous baseline characteristics and clinical 
history, including previous lines of treatment and exposure to 
PARP inhibitors or platinum chemotherapy agents. Accounting 

Table 4. Efficacy summary across the 3 dose groups

Endpoint or category

120 3/4 160 3/4 160 3/4, 2/1w All patients
(n ¼ 23) (n ¼ 65) (n ¼ 26) (n ¼ 114)

Best response by RECIST v1.1, no. (%)
cCR 0 0 1 (3.8) 1 (0.9)
cPR 1 (4.3) 3 (4.6) 3 (11.5) 7 (6.1)
uCR or uPR 0 3 (4.6) 0 3 (2.6)

Overall response (RECIST only), no. (%, 95% CI) 1 (4.3, 0.1 to 21.9) 6 (9.2, 3.5 to 19.0) 4 (15.4, 4.4 to 34.9) 11 (9.6, 4.9 to 16.6)
Overall response (RECIST or tumor marker),  

no. (%, 95% CI)
2 (8.7, 1.1 to 28.0) 6 (9.2, 3.5 to 19.0) 5 (19.2, 6.6 to 39.4) 13 (11.4, 6.2 to 18.7)

Clinical benefit,a no. (%, 95% CI) 8 (34.8, 16.4 to 57.3) 24 (36.9, 25.3 to 49.8) 12 (46.2, 26.6 to 66.6) 44 (38.6, 29.6 to 48.2)
Medianb PFS, weeks (95% CI) 13.4 (7.00 to 37.00) 16.1 (11.43 to 17.71) 14.7 (6.14 to 27.29) 14.7 (12.14 to 17.71)
PFS at 24 weeks, % (95% CI) 38.9 (18.0 to 59.5) 25.2 (14.5 to 37.4) 45.0 (25.3 to 62.8) 33.1 (24.0 to 42.5)
Molecular response (ctDNA reduction of 50% or more)

Evaluable ctDNA for monitoring 17 25 10 52
Molecular response, response/evaluable (%) 4/17 (23.5) 10/25 (40.0) 3/10 (30.0) 17/52 (32.7)

a Defined as overall response, or duration of treatment of at least 16 weeks without progressive disease. 2/1w ¼ 2 weeks on, 1 week off; 120 3/4¼120 mg QD 
3 days on, 4 days off; 160 3/4¼160 mg QD 3 days on, 4 days off; CA-125¼ cancer antigen 125; cCR ¼ confirmed complete response; CI ¼ confidence interval; cPR ¼
confirmed partial response; ctDNA ¼ circulating tumor DNA; PFS ¼ progression-free survival; PSA ¼ prostate-specific antigen; QD ¼ once daily; RECIST ¼ Response 
Evaluation Criteria in Solid Tumors; uCR, unconfirmed complete response; uPR ¼ unconfirmed partial response.
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for baseline heterogeneity, Cox regression models showed an 
independent association of the alternative camonsertib doses 
with a lower risk of grade 3 anemia, supporting the implementa-
tion of the alternative dosing schedule.

Given the heterogeneity of tumor types, genotypes, and 
other features such as allelic status, conclusions regarding 
superiority in efficacy for any of the 3 dose groups cannot be 
made. Herein, we extend the results previously reported (8) by 
evaluating antitumor activity in an expanded patient popula-
tion treated at the preliminary RP2D and 2 efficacious step- 

down doses. Additional late responses (at 30 and 33 weeks) 
were reported in patients with gATM. Although the patient 
numbers were small, the clinical benefit for patients with less 
common genomic alterations, namely RAD51C and SETD2, 
became apparent. As reported in Yap et al. (8), tumors with 
biallelic loss remained associated with longer PFS and duration 
of treatment. The robustness of the efficacy signal at the 
selected dose of 160 3/4, 2/1w is being confirmed in later phase 
trials and more homogeneous patient populations 
(NCT04589845, NCT03337698).
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Figure 3. Swim plot of duration of treatment and responses to camonsertib by dose group. 2/1w ¼ 2 weeks on, 1 week off; 120 3/4 ¼120 mg QD 3 days 
on, 4 days off; 160 3/4 ¼ 160 mg QD 3 days on, 4 days off; CR ¼ complete response; PR ¼ partial response; QD ¼ once daily.
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In conclusion, based on the lower risk of grade 3 anemia (the 

dominant camonsertib toxicity) and the preservation of antitu-

mor activity, the camonsertib monotherapy dose of 160 3/4 

administered on a 2/1w schedule was selected as the optimized 

regimen for future pivotal studies.

Data availability
To minimize the risk of patient reidentification, data will only be 

shared upon reasonable request. For eligible studies, qualified 

researchers may request access to individual patient-level clinical 

data through a data request platform. At the time of writing, this 

request platform is Vivli (https://vivli.org/ourmember/roche/). 

Datasets can be requested 18 months after a clinical study report 

has been completed and, as appropriate, once the regulatory review 

of the indication or drug has been completed. Access to patient- 

level data from this trial can be requested and will be assessed by 

an independent review panel, which decides whether the data will 

be provided. Once approved, the data are available for up to 

24 months. For up-to-date details on Roche’s Global Policy on the 

Sharing of Clinical Information and how to request access to related 

clinical study documents, see https://go.roche.com/data_sharing. 

Anonymized records for individual patients across more than one 

data source external to Roche cannot, and should not, be linked 

owing to a potential increase in risk of patient reidentification.

Author contributions
Elisa Fontana, MD, PhD (Investigation, Resources, Writing—origi-

nal draft, Reviewing & editing), Ezra Rosen, MD, PhD 

(Investigation, Resources, Writing—original draft, Reviewing & 

editing), Elizabeth K. Lee, MD (Investigation, Resources, Writing— 

reviewing & editing), Martin Højgaard, MD (Investigation, 

Resources, Writing—reviewing & editing), Niharika B. Mettu, MD, 

PhD (Investigation, Resources, Writing—reviewing & editing), 

Stephanie Lheureux, MD, PhD (Investigation, Resources, 

Writing—reviewing & editing), Benedito A. Carneiro, MD 

(Investigation, Resources, Writing—reviewing & editing), Gregory 

M. Cote, MD, PhD (Investigation, Resources, Writing—reviewing 

& editing), Louise Carter, MBBS, MA, PhD, MRCP (Investigation, 

Resources, Writing—reviewing, & editing), Ruth Plummer, MD, 

PhD (Investigation, Resources, Writing—reviewing & editing), 

Devalingam Mahalingam, MD, PhD (Investigation, Resources, 

Writing—reviewing & editing), Adrian J. Fretland, PhD 

Table 5. Response summary by genotype (combined across the 3 dose groups, N¼ 114)

Endpoint or category

ATM BRCA1/2 CDK12 NBN PALB2 RAD51B/Ca SETD2 Othersb

(n ¼ 36) (n ¼ 42) (n ¼ 6) (n ¼ 5) (n ¼ 5) (n ¼ 6) (n ¼ 9) (n ¼ 5)

Best response by 
RECIST v1.1,  
no. (%)
cCR 0 0 0 0 0 1 (16.7) 0 0
cPR 3 (8.3) 3 (7.1) 0 0 0 0 1 (11.1) 0
uCR or uPR 0 1 (2.4) 0 0 0 1 (16.7) 1 (11.2) 0

Overall response 
(RECIST only),  
no. (%)

3 (8.3) 4 (9.5) 0 0 0 2 (33.3) 2 (22.2) 0

Overall response 
(RECIST or tumor 
marker), no. (%)

4 (11.1) 4 (9.5) 0 0 0 3 (50.0)c 2 (22.2) 0

Clinical benefit 
rate,d no. (%)

15 (41.7) 14 (33.3) 0 2 (40.0) 1 (20.0) 6 (100) 4 (44.4) 2 (40.0)

Mediane PFS, weeks 17.7 12.6 11.6 12.1 7.0 45.5 18.0 7.0
Mediane duration 

of treatment, 
weeks (min, max)

11.1 (4.3, 112.3) 11.8 (1.4, 93.7) 6.4 (3.4, 13.7) 12.4 (1.4, 31.7) 5.7 (5.4, 22.3) 52.8 (17.9, 117.1) 13.4 (2.4, 78.0) 5.7 (5.3, 33.4)

Median time to 
response, 
weeks (min, max)

33.1 (29.9, 36.6) 11.9 (6.1, 12.3) – – – 12.6 (6.1, 19.0) 9.0 (6.0, 12.0) –

Median duration 
of response,f 

weeks (min, max)

24.3 (12.3, 36.3) 36.0 (20.3, 74.4) – – – 36.0 (36.0, 36.0) 23.1 (23.1, 23.1) –

Molecular response 
(ctDNA reduction 
of 50% or more)
Evaluable ctDNA 

for monitoring
19 22 2 1 4 1 0 3

Molecular 
response,  
n/m (%)

5/19 (26.3) 9/22 (40.9) 0/2 (0) 0/1 (0) 2/4 (50.0) 1/1 (100) N/A 0/3 (0)

a RAD51B (n¼ 2), RAD51C (n¼4). cCR ¼ confirmed complete response; CI ¼ confidence interval; cPR ¼ confirmed partial response; ctDNA ¼ circulating tumor 
DNA; m ¼ no. evaluable ctDNA for monitoring; max ¼maximum; min ¼minimum; N/A ¼ not applicable; PFS ¼ progression-free survival; RECIST ¼ Response 
Evaluation Criteria in Solid Tumors; uCR ¼ unconfirmed complete response; uPR ¼ unconfirmed partial response.

b Other genotypes include CHEK2 (n¼ 2) and RNASEH2 (n¼3).
c All 3 patients with responses had RAD51C alterations.
d Defined as overall response or duration of treatment of at least 16 weeks without progressive disease.
e Kaplan–Meier method.
f Applicable to patients with a cCR or cPR.

E. Fontana et al. | 1447  

https://vivli.org/ourmember/roche/
https://go.roche.com/data_sharing


(Conceptualization, Formal analysis, Writing—original draft, 
Reviewing & editing), Joseph D. Schonhoft, PhD 
(Conceptualization, Formal analysis, Writing—original draft, 
Reviewing & editing), Ian M. Silverman, PhD (Formal analysis, 
Writing—original draft, Reviewing & editing), Marisa 
Wainszelbaum, PhD (Conceptualization, Formal analysis, 
Writing—original draft, Reviewing & editing), Yi Xu, PhD 
(Conceptualization, Data curation, Formal analysis, Writing— 
original draft, Reviewing & editing), Danielle Ulanet, PhD 
(Conceptualization, Formal analysis, Writing—original draft, 
Reviewing & editing), Maria Koehler, MD, PhD 
(Conceptualization, Formal analysis, Writing—original draft, 
Reviewing & editing), Timothy A. Yap, MBBS, PhD, FRCP 
(Investigation, Resources, Writing—original draft, Reviewing & 
editing).

Final approval of manuscript: All authors. Accountable for all 
aspects of the work: All authors.

List of contributors
We thank the Precision Oncology Decision Support Group at the 
University of Texas MD Anderson Cancer Center for providing 
genomic decision support through prospective annotation of all 
genomic alterations on next-generation sequencing testing at 
study enrollment. We also thank the participating TRESR study 
sites for their work and contributions: B. Hoadley, C. Brown, and 
S. Montez—The University of Texas MD Anderson Cancer Center; 
M. Liebers and A. Greenberg—Dana Farber Cancer Institute; I. 
Schafer—Sarah Cannon Research Institute/Tennessee Oncology; 
A. Kazarian—Memorial Sloan Kettering Cancer Center; P. Lee— 
Duke Cancer Institute; J. Hubbard—Massachusetts General 
Hospital; B. Travers and V. Nelson—Rhode Island Hospital/ 
Lifespan; R. Wildman and A. Adile—Princess Margaret Cancer 
Center; T. Wood and P. Huddar—Christie NHS Foundation Trust; 
H. (Blair) Porteous—Newcastle Hospital NHS Foundation Trust; S. 
Mahmud and P. Rigby—Sarah Cannon Research Institute UK; and 
C. Sonander Westphal and E.-S. Sønderskov Darre— 
Righospitalet, Denmark. We thank the Repare clinical study 
team: A. Rode, S. Guerrera, L. Gjylameti, J. Yang, V. Rimkunas, P. 
Nejad, S. May, S. Patel, B. Bazdar-Vinovrski, A. DeMaggio, and the 
ProPharma Group.

Funding
This work was supported by Repare Therapeutics, Inc.

Conflicts of interest
Elisa Fontana has received personal funding for conference 
attendance from Repare Therapeutics, CARIS Life Science, 
Seagen, Sapience Pharma, and BicycleTx Ltd; and has received 
research funding paid to their institution by Acerta Pharma, ADC 
Therapeutics, Amgen, Arcus Biosciences, Array BioPharma, 
Artios Pharma Ltd, Astellas Pharma, Inc., Astex, AstraZeneca, 
Basilea, Bayer, BeiGene, BicycleTx Ltd, BioNTech, Blueprint 
Medicines, Boehringer Ingelheim, Calithera Biosciences, Inc., 
Carrick Therapeutics, Casi Pharmaceuticals, Clovis Oncology, 
Inc., Crescendo Biologics Ltd, CytomX Therapeutics, Daiichi 
Sankyo, Deciphera, Eli Lilly, Ellipses, Exelixis, F. Hoffmann-La 
Roche Ltd, Fore Biotherapeutics, G1 Therapeutics, Genentech, 
GlaxoSmithKline, H3 Biomedicine, Inc., Hutchinson MediPharma, 

Ignyta/Roche, Immunocore, Immunomedics, Inc., Incyte, Instil 
Bio, IOVANCE, Janssen, Jiangsu Hengrui, Kronos Bio, Lupin 
Limited, MacroGenics, Menarini, Merck KGaA, Mereo BioPharma, 
Merus, Millennium Pharmaceuticals, Merck Sharp & Dohme, 
Nerviano Medical Sciences, Nurix Therapeautics, Inc., Oncologie, 
Oxford Vacmedix, Pfizer, Plexxikon Inc., QED Therapeutics, Inc., 
Relay Therapeutics, Repare Therapeutics, Ribon Therapeutics, 
Roche, Sapience, Seagen, Servier, Stemline, Synthon 
Biopharmaceuticals, Taiho, Tesaro, Turning Point Therapeutics, 
Inc.

Ezra Rosen is a study investigator.
Elizabeth K. Lee has received research funding from Merck 

and consulting funding from Aadi Biosciences.
Martin Højgaard has received research funding or contracts 

paid to their institution by Repare Therapeutics, Puma 
Biotechnology, AstraZeneca, Incyte Corporation, Pfizer, Orion 
Pharma, Merck Sharp & Dohme, Merck, Bristol Myers Squibb, 
Novarits, Eli Lilly Pharmaceuticals/Loxo Oncology, Bayer, Amgen, 
Genmab, Kinnate Biopharma, Bioinvent, Dragonfly Therapeutics, 
and Roche/Genentech.

Niharika B. Mettu has received research funding paid to their 
institution by Incyte Corporation, Genentech/Roche, 
AstraZeneca, Amgen, Erytech Pharma, Bristol Myers Squibb, 
Amphivena Therapeutics, Repare Therapeutics, BioMed Valley 
Discoveries, Mereo Biopharma, Syros, Aravive, and Merck.

Stephanie Lheureux has received grants or contracts paid to 
their institution from Merck, AstraZeneca, Regeneron, Roche, 
Repare Therapeutics, GlaxoSmithKline, and Seagen; consulting 
fees from Novocure, Merck, AstraZeneca, GlaxoSmithKline, Eisai, 
and Shattuck Labs; payment or honoraria for lectures, presenta-
tions, speaker’s bureaus, manuscript writing, or educational 
events from AstraZeneca, GlaxoSmithKline, and Eisai/Merck; and 
participation on a data safety monitoring board or advisory board 
from AstraZeneca.

Benedito A. Carneiro has received research funding paid to 
their institution by AstraZeneca, Abbvie, Actuate Therapeutics, 
Astellas, Bayer, Dragonfly Therapeutics, Pfizer, and Repare 
Therapeutics.

Gregory M. Cote has received funding paid to their institution 
by Servier Pharmaceuticals, Epizyme, PharmaMar, Macrogenics, 
Eisai, Merck KGaA/EMD Serono Research and Development 
Institute, Bavarian-Nordic, Bayer, SpringWorks, Repare 
Therapeutics, Foghorn, SMP Oncology, Jazz Pharmaceuticals, 
RAIN Therapeutics, BioAtla, lnhibrx, lkena, and C4 Therapeutics; 
and advisory board fees from Epizyme, PharmaMar, Eisai, 
Foghorn, lkena, and C4 Therapeutics.

Louise Carter is a study investigator; and has performed con-
sultancy work for Boehringer Ingelheim, Bicycle Therapeutics, 
and Athenex.

Ruth Plummer has received honoraria for attending advisory 
boards from Pierre Faber, Bayer, Novartis, Bristol Myers Squibb, 
Ellipses, Immunocore, Genmab, Astex Therapeutics, Merck 
Sharp & Dohme, Nerviano, AmLo, Incyte, Cybrexa Benevolent AI, 
and Sanofi; honoraria for working as an independent data moni-
toring committee member for Alligator Biosciences, 
GlaxoSmithKline, Onxeo, SOTIO Biotech AG, and AstraZeneca; 
personal funding for delivery of educational talks or chairing 
educational meetings by AstraZeneca, Novartis, Bayer, Merck 
Sharp & Dohme, and Bristol Myers Squibb; and funds to support 
attendance at conferences from Merck Sharp & Dohme and 
Bristol Myers Squibb.

1448 | JNCI: Journal of the National Cancer Institute, 2024, Vol. 116, No. 9  



Devalingam Mahalingam has received research funding from 
Merck, Oncolytics, and Amgen; scientific advisory board for 
Qurient and OncoOne; and an advisory/speaker bureau for 
Amgen, Bristol Myers Squibb, Eisai, and Exelixis.

Adrian J. Fretland, Joseph D. Schonhoft, Ian M. Silverman, 
Marisa Wainszelbaum, Danielle Ulanet, and Maria Koehler are 
employees of Repare Therapeutics and may hold stock and/or 
stock options.

Timothy A. Yap is an employee of The University of Texas MD 
Anderson Cancer Center, where he is Vice President, Head of 
Clinical Development in the Therapeutics Discovery Division, 
which has a commercial interest in DNA damage response and 
other inhibitors (IACS30380/ART0380 was licensed to Artios); has 
received funding paid to their institution from Acrivon, Artios, 
AstraZeneca, Bayer, Beigene, BioNTech, Blueprint, Bristol Myers 
Squibb, Boundless Bio, Clovis, Constellation, Cyteir, Eli Lilly, EMD 
Serono, Forbius, F-Star, GlaxoSmithKline, Genentech, Haihe, 
Ideaya ImmuneSensor, Insilico Medicine, Ionis, Ipsen, Jounce, 
Karyopharm, KSQ Therapeutics, Kyowa, Merck, Mirati, Novartis, 
Pfizer, Ribon Therapeutics, Regeneron, Repare, Rubius, Sanofi, 
Scholar Rock, Seattle Genetics, Tango, Tesaro, Vivace, and 
Zenith; has received consultancy funding from AbbVie, Acrivon, 
Adagene, Almac, Aduro, Amphista, Artios, Astex, AstraZeneca, 
Athena, Atrin, Avenzo, Avoro, Axiom, Baptist Health Systems, 
Bayer, Beigene, BioCity Pharma, Blueprint, Boxer, Bristol Myers 
Squibb, C4 Therapeutics, Calithera, Cancer Research UK, Carrick 
Therapeutics, Circle Pharma, Clovis, Cybrexa, Daiichi Sankyo, 
Dark Blue Therapeutics, Diffusion, Duke Street Bio, 858 
Therapeutics, EcoR1 Capital, Ellipses Pharma, EMD Serono, 
Entos, F-Star, Genesis Therapeutics, Genmab, Glenmark, GLG 
Pharma, Globe Life Sciences, GlaxoSmithKline, Guidepoint, 
Ideaya Biosciences, Idience, Ignyta, I-Mab, ImmuneSensor, 
Impact Therapeutics, Institut Gustave Roussy, Intellisphere, 
Jansen, Kyn, MEI Pharma, Mereo, Merck, Merit, Monte Rosa 
Therapeutics, Natera, Nested Therapeutics, Nexys, Nimbus, 
Novocure, Odyssey, OHSU, OncoSec, Ono Pharma, Onxeo, 
PanAngium Therapeutics, Pegascy, PER, Pfizer, Piper-Sandler, 
Pliant Therapeutics, Prolynx, Radiopharma Theranostics, Repare, 
resTORbio, Roche, Ryvu Therapeutics, SAKK, Sanofi, 
Schrodinger, Servier, Synnovation, Synthis Therapeutics, Tango, 
TCG Crossover, TD2 Translational Drug Development, Terremoto 
Biosciences, Tessellate Bio, Theragnostics, Terns 
Pharmaceuticals, Tolremo, Tome, Thryv Therapeutics, Trevarx 
Biomedical, Varian, Veeva, Versant, Vibliome, Voronoi Inc, 
Xinthera, Zai Labs, and ZielBio; and is a stockholder in Seagen. 
He was supported by the National Cancer Institute Cancer 
Center Support Grant CA016672 to The University of Texas MD 
Anderson Cancer Center, DOD grants 
W81XWH2210504_BC211174 and W81XWH-21-1- 
0282_OC200482, V Foundation Scholar Grant VC2020-001, and 
NIH R01 grant 1R01CA255074.

Acknowledgments
The authors would like to thank the patients, their families, and 
all investigators involved in this study. Medical writing and edito-
rial support, including referencing, figure preparation, formatting, 
and proofreading were provided by Allison Alwan TerBush, PhD, 
Peter Gray, PhD, and Rosie Henderson, MSc, of Onyx (a division of 
Prime, London, UK) and Justin L. Eddy, PhD (Repare Therapeutics, 
Cambridge, MA) supported by Repare Therapeutics according to 
Good Publication Practice guidelines (Link). The sponsor was 
involved in the study design, collection, analysis, and 

interpretation of data, as well as data checking of information pro-
vided in the article. However, ultimate responsibility for opinions, 
conclusions, and data interpretation lies with the authors.

References
01. U.S. Food and Drug Administration. Optimizing the Dosage of 

Human Prescription Drugs and Biological Products for the Treatment of 

Oncologic Diseases. Draft Guidance for Industry. https://www. 

fda.gov/regulatory-information/search-fda-guidance-docu-

ments/optimizing-dosage-human-prescription-drugs-and-bio-

logical-products-treatment-oncologic-diseases. Accessed 

March 10, 2024.

02. Wengner AM, Siemeister G, L€ucking U, et al. The novel ATR 

inhibitor BAY 1895344 is efficacious as monotherapy and com-

bined with DNA damage-inducing or repair-compromising 

therapies in preclinical cancer models. Mol Cancer Ther. 2020;19 

(1):26-38.
03. Yap TA, O'Carrigan B, Penney MS, et al. Phase I trial of first-in- 

class ATR inhibitor M6620 (VX-970) as monotherapy or in com-

bination with carboplatin in patients with advanced solid 

tumors. J Clin Oncol. 2020;38(27):3195-3204.
04. Yap TA, Tan DSP, Terbuch A, et al. First-in-human trial of the 

oral ataxia telangiectasia and RAD3-related (ATR) inhibitor BAY 

1895344 in patients with advanced solid tumors. Cancer Discov. 

2021;11(1):80-91.
05. Madariaga A, Bowering V, Ahrari S, et al. Manage wisely: poly 

(ADP-ribose) polymerase inhibitor (PARPi) treatment and 

adverse events. Int J Gynecol Cancer. 2020;30(7):903-915.
06. LaFargue CJ, Dal Molin GZ, Sood AK, Coleman RL. Exploring and 

comparing adverse events between PARP inhibitors. Lancet 

Oncol. 2019;20(1):e15-e28.

07. Roulston A, Zimmermann M, Papp R, et al. RP-3500: a novel, 

potent, and selective ATR inhibitor that is effective in preclini-

cal models as a monotherapy and in combination with PARP 

inhibitors. Mol Cancer Ther. 2022;21(2):245-256.
08. Yap TA, Fontana E, Lee EK, et al. Camonsertib in DNA damage 

response-deficient advanced solid tumors: phase 1 trial results. 

Nat Med. 2023;29(6):1400-1411.
09. Pili�e PG, Tang C, Mills GB, Yap TA. State-of-the-art strategies for 

targeting the DNA damage response in cancer. Nat Rev Clin 

Oncol. 2019;16(2):81-104.
10. Martorana F, Da Silva LA, Sessa C, Colombo I. Everything comes 

with a price: the toxicity profile of DNA-damage response tar-

geting agents. Cancers (Basel). 2022;14(4):953.
11. Levy M, Ferraro G, Li L, et al. ATR inhibitor camonsertib (RP- 

3500) suppresses early stage erythroblasts by mediating ferrop-

tosis. Blood. 2022;140(suppl 1):8194-8195.

12. Ngoi NY, Lin HY, Dumbrava E, et al. Abstract 6181: Dynamic 

changes in monocyte and reticulocyte counts predict 

mechanism-based anemia development and recovery during 

ATR inhibitor treatment in phase I/II trials. Cancer Res. 2023;83 

(suppl 7):6181.

13. Rosen E, Yap TA, Lee EK, et al. Development of a practical 

nomogram for personalized anemia management in patients 

treated with ataxia telangiectasia and rad3-related inhibitor 

camonsertib. Clin Cancer Res. 2024;30(4):687-694.
14. Araujo D, Greystoke A, Bates S, et al. Oncology phase I trial 

design and conduct: time for a change - MDICT Guidelines 2022. 

Ann Oncol. 2023;34(1):48-60.
15. Berek JS, Matulonis UA, Peen U, et al. Safety and dose modifica-

tion for patients receiving niraparib. Ann Oncol. 2019;30(5):859.

E. Fontana et al. | 1449  

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/optimizing-dosage-human-prescription-drugs-and-biological-products-treatment-oncologic-diseases
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/optimizing-dosage-human-prescription-drugs-and-biological-products-treatment-oncologic-diseases
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/optimizing-dosage-human-prescription-drugs-and-biological-products-treatment-oncologic-diseases
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/optimizing-dosage-human-prescription-drugs-and-biological-products-treatment-oncologic-diseases


# The Author(s) 2024. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/ 
), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
JNCI: Journal of the National Cancer Institute, 2024, 116, 1439–1449
https://doi.org/10.1093/jnci/djae098
Article


	Active Content List
	Methods
	Results
	Discussion
	Data availability
	Author contributions
	List of contributors
	Funding
	Conflicts of interest
	Acknowledgments
	References


