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Translational Relevance 106 

We report extended safety and efficacy follow-up of botensilimab (BOT; multifunctional Fc-107 

enhanced anti–CTLA-4) plus balstilimab (BAL; anti–PD-1) in a fully-enrolled phase 1b cohort of 108 

patients with microsatellite-stable metastatic colorectal cancer and no active liver metastases 109 

(MSS mCRC NLM), including a late-line–exposed subgroup. BOT+BAL induced deep/durable 110 

responses in heavily pretreated MSS mCRC NLM, a population in which durable survival >18 111 

months remains uncommon. With a confirmed ORR of 21%, sustained survival beyond 2 and 3 112 

years, consistent activity in late-line–exposed patients, and a manageable safety profile, this 113 

regimen represents a potentially important advance in the treatment of MSS mCRC NLM. 114 

Clinical activity occurred independent of PD-L1 or tumor mutational burden status supporting 115 

BOT’s FcγR-dependent mechanism. These findings underscore the potential of BOT+BAL to 116 

generate meaningful antitumor activity in immunologically “cold” and immune checkpoint 117 

inhibitor–refractory tumors and support phase 3 evaluation. 118 
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Abstract 119 

Purpose: Microsatellite-stable metastatic colorectal cancer (MSS mCRC) has limited treatment 120 

options and responds poorly to conventional immunotherapy. We report extended follow-up 121 

results from a fully-enrolled, phase 1b cohort evaluating botensilimab (BOT; Fc-enhanced anti–122 

CTLA-4) plus balstilimab (BAL; anti–PD-1) in patients with MSS mCRC and no active liver 123 

metastases (NLM). 124 

Patients and Methods: Patients received BOT 1 or 2 mg/kg every 6 weeks (Q6W) plus BAL 3 125 

mg/kg Q2W up to 2 years or until progression or unacceptable toxicity. Primary objective was 126 

safety/tolerability. Efficacy endpoints included objective response rate (ORR), duration of 127 

response (DOR), and progression-free survival (PFS); overall survival (OS) was exploratory. 128 

Patients with prior regorafenib, trifluridine/tipiracil±bevacizumab, or fruquintinib (“late-line 129 

exposed”) were analyzed post hoc. 130 

Results: As of December-13-2025, 123 patients were treated (median follow-up, 20.2 months 131 

[range, 0.7–62.3]). Median prior lines was 3 (range, 1–10; 67% had ≥3 prior lines). Most 132 

common treatment-related adverse events were diarrhea (39%; grade ≥3, 8%) and fatigue 133 

(37%; grade ≥3, 2%). ORR was 21% (95% CI, 14–29). Median DOR was not reached (NR; 95% 134 

CI, 7.3–NR), median PFS was 4.0 months (95% CI, 2.8–4.1), and median OS was 21.2 months 135 

(95% CI, 16.2–23.8; 36-month OS, 33% [95% CI, 24–43]). Efficacy was consistent in late-line–136 

exposed patients (n=37; ORR, 22% [95% CI, 10–38]; median OS, 16.2 months [95% CI, 9.7–137 

31.3]).  138 

Conclusions: BOT+BAL demonstrated durable responses, long-term survival, and manageable 139 

safety in previously-treated MSS mCRC NLM, including in late-line–exposed patients. These 140 

results support further evaluation. 141 

ClinicalTrials.gov Identifier: NCT03860272 (C-800-01 Trial) 142 
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Introduction 143 

Colorectal cancer (CRC) is the third most common type of cancer worldwide, with approximately 144 

1.9 million new diagnoses in 2022 (1). In the US, approximately 154,300 people were diagnosed 145 

in 2025, with 52,900 estimated deaths from the disease (2). Despite declining mortality for most 146 

major cancers in individuals aged <50 years in the US, early-onset CRC is now the leading 147 

cause of cancer-related death in this age group (3). Nearly 95% of patients with advanced CRC 148 

have microsatellite-stable (MSS)/mismatch repair–proficient (pMMR) disease, which is 149 

associated with limited effective treatment options and substantial unmet need (4,5).  150 

Survival rates in metastatic CRC (mCRC) have increased modestly with the use of combination 151 

chemotherapies plus treatments targeting vascular endothelial growth factor (VEGF) or 152 

epidermal growth factor receptor (EGFR) (6-10). After failure of such therapies, standard later-153 

line salvage therapies include regorafenib, trifluridine/tipiracil ± bevacizumab, and fruquintinib, 154 

which have demonstrated limited clinical benefit in randomized phase 3 trials (predominantly 155 

MSS populations), with objective response rates (ORRs) of 1%–6% and median overall survival 156 

(OS) of approximately 6–11 months (11-16). Even when limiting these study populations to 157 

patients with no active liver metastases (NLM), ORR remains poor (3%–8%) as does median 158 

OS (approximately 12–14 months) (17-19). This highlights that although patients with NLM have 159 

better prognoses than patients with active liver metastases (19), patients with NLM remain a 160 

population with high unmet need. Altogether, durable survival in MSS mCRC remains 161 

uncommon, with 18-month survival observed in a minority of late-line patients and ≥24-month 162 

survival rarely reported. 163 

Immune checkpoint inhibitors (ICI) targeting cytotoxic T-lymphocyte associated protein 4 (CTLA-164 

4) or programmed cell death (ligand) 1 (PD-[L]1) have demonstrated notable efficacy in several 165 

cancers, with durable survival plateaus and event-free survival observed in a proportion of 166 

patients (20,21). In mCRC, however, meaningful clinical benefit from ICI has historically been 167 

limited to the small subset of patients (about 5%) with microsatellite instability-high (MSI-168 

H)/mismatch repair–deficient (dMMR) disease (4,22,23). In contrast, MSS mCRC has 169 

historically been refractory to ICI. Dual PD-(L)1 and CTLA-4 checkpoint blockade in MSS mCRC 170 

has demonstrated ORRs of 1% (durvalumab + tremelimumab) and 5% (nivolumab + 171 

ipilimumab) (24,25). Thus, no ICI regimen has yet achieved meaningful clinical benefit in MSS 172 

mCRC. 173 
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The limited efficacy with conventional ICI observed in MSS mCRC likely reflects its poor 174 

immunogenicity and “cold” tumor microenvironment, defined by low CD8+ T-cell infiltration, 175 

minimal immune activation, and the presence of suppressive myeloid and regulatory T cell 176 

populations, which are all hallmarks of dysfunctional adaptive T-cell immunity (26). Botensilimab 177 

(BOT) is a multifunctional Fc-enhanced anti–CTLA-4 antibody that, unlike conventional anti–178 

CTLA-4 agents such as ipilimumab and tremelimumab, was designed to activate antigen-179 

presenting cells, enhance T-cell priming and memory, and selectively reduce intratumoral 180 

regulatory T cells, thereby remodeling the tumor microenvironment and enabling activity in 181 

immunologically “cold” tumors (27,28). Additionally, the Fc domain of BOT was engineered to 182 

mitigate complement C1q binding, thereby reducing complement-mediated immune toxicities 183 

associated with conventional anti–CTLA-4 agents (27). When combined with balstilimab (BAL), 184 

an anti–PD-1 antibody pharmacologically comparable to approved PD-1 inhibitors (29,30), 185 

BOT+BAL has demonstrated antitumor immunity with deep and durable tumor responses 186 

across tumors classified as “cold” or treatment refractory (31), including MSS mCRC (as 187 

previously published) (32), sarcomas (33), ovarian cancer (34), and ICI-refractory hepatocellular 188 

carcinoma (35) and melanoma (36). 189 

We now report extended follow-up data from the C-800-01 trial on 123 patients with MSS 190 

mCRC NLM treated with BOT+BAL, including 37 patients previously exposed to available late-191 

line therapies. Given that active liver metastases are associated with a uniquely 192 

immunosuppressive tumor microenvironment that can abrogate systemic antitumor immunity in 193 

an already “cold” disease (37,38), we prospectively defined a cohort of patients with MSS 194 

mCRC who lacked active liver metastases to evaluate BOT+BAL safety and efficacy. In this 195 

analysis, no active liver metastases (“NLM”) was defined as patients with definitively treated 196 

liver metastases or no history of liver metastases. Importantly, and as previously mentioned, 197 

patients with NLM have better prognoses than patients with active liver metastases (19). In this 198 

report, we provide extended follow-up of safety and efficacy data, including long-term survival 199 

outcomes, in an MSS mCRC NLM population. 200 

Patients and Methods 201 

Trial Design and Participants 202 

C-800-01 (NCT03860272) was an open-label, phase 1b, multicenter trial evaluating the safety, 203 

tolerability, efficacy, and pharmacokinetic/pharmacodynamic profiles of BOT±BAL. Patients with 204 

MSS mCRC NLM were enrolled and treated between May 11, 2020, and September 29, 2023 at 205 
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15 sites across the United States and the United Kingdom (now closed to enrollment). The trial 206 

design, dose escalation, and interim results from the MSS mCRC cohort have been previously 207 

reported (32). The prior report included 77 evaluable patients with MSS mCRC NLM at an 208 

earlier data cut off; additional patients with MSS mCRC NLM have since been treated, 209 

comprising the total cohort with NLM, which is the subject of this report. 210 

Comprehensive eligibility criteria are in the Supplemental Methods. Eligible patients were ≥18 211 

years of age with measurable disease per Response Evaluation Criteria in Solid Tumors 212 

(RECIST) v1.1, an Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0 213 

or 1, adequate organ function, and confirmed metastatic or locally advanced disease. Previous 214 

anti–PD-(L)1±CTLA-4 was permitted, with no limit on prior lines of therapy. This report only 215 

included patients with NLM, defined as those with definitively treated liver metastases or no 216 

history of liver metastases. MSS/pMMR was tested per approved local standard testing 217 

(immunohistochemistry, polymerase chain reaction, and/or next generation sequencing [NGS]). 218 

The trial was conducted in compliance with the Declaration of Helsinki and International 219 

Conference on Harmonisation Guidelines for Good Clinical Practice and was approved by the 220 

Institutional Review Board at each institution, with all patients providing written informed 221 

consent. 222 

Procedures 223 

Patients enrolled in the dose expansion phase received BOT 1 or 2 mg/kg intravenously (IV) 224 

once every 6 weeks (Q6W) + BAL 3 mg/kg IV Q2W, both for up to 2 years or until disease 225 

progression or unacceptable toxicity. Patients were assigned to available open treatment 226 

cohorts through the study’s operational slot-allocation and enrollment process, with cohort 227 

availability determined by Safety Monitoring Committee–reviewed dose decisions. 228 

Endpoints 229 

The primary objective/endpoint was to assess safety and toxicity, including the occurrence of 230 

dose-limiting toxicities (DLTs), during dose escalation. As previously reported, a maximum 231 

tolerated dose was not reached (NR), and no DLTs occurred in the MSS mCRC cohort (32). 232 

Secondary endpoints included assessment of the frequency, severity, and duration of treatment-233 

emergent adverse events (TEAEs) according to the National Cancer Institute's Common 234 

Terminology Criteria for Adverse Events v5.0 (NCI CTCAE v5.0). Immune-mediated adverse 235 

events (imAEs) were also assessed; imAEs were medically adjudicated and defined as related 236 

to treatment, thought to have an immune mechanism, determined by the investigator to be 237 
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immune-related, and/or treated with systemic steroids (of any dose) and/or other 238 

immunosuppressants or with thyroid replacement hormones. imAEs were identified from a 239 

prespecified list of preferred terms. Secondary efficacy endpoints included objective response 240 

rate (ORR), duration of response (DOR), disease control rate (DCR; defined as best response 241 

of complete response [CR], partial response [PR], or stable disease [SD] at ≥6 weeks), and 242 

progression-free survival (PFS), per RECIST v1.1 based on investigator assessment. OS was 243 

an exploratory endpoint. Clinical benefit rate (CBR; defined as best response of CR, PR, or SD 244 

at ≥24 weeks) was also assessed. An exploratory, post hoc subgroup analysis was conducted, 245 

which included patients previously exposed to available later-line therapies for MSS mCRC prior 246 

to enrollment (deemed as the “late-line–exposed” subgroup; defined as ≥1 prior regimen of 247 

regorafenib, trifluridine/tipiracil ± bevacizumab, or fruquintinib). Patients who have progressed 248 

following these regimens have limited remaining treatment options and represent a population 249 

with historically poor outcomes. As such, this subgroup analysis was intended to evaluate a 250 

population with high unmet need in MSS mCRC and whether BOT+BAL had clinical activity in 251 

patients with highly treatment-refractory disease. Imaging was performed Q6W (±3 days) from 252 

the first dose. 253 

Statistical Analysis 254 

The safety population (in which all analyses were conducted) included all patients who received 255 

≥1 dose of study drug. Safety endpoints were tabulated by dose level using descriptive 256 

statistics, and the severity of adverse events (AEs) was graded using NCI CTCAE v5.0 257 

whenever possible. Descriptive statistics were also used to summarize trial results (means, 258 

medians, ranges, and variability). Categorical variables were summarized by counts and 259 

percentages. For patients with a CR or PR, DOR was summarized using Kaplan-Meier 260 

methods, as were PFS and OS for all patients. Median time to event(s) and 95% confidence 261 

interval (CI) for the median(s) were also provided. Missing efficacy or safety data was not 262 

imputed unless otherwise specified in the statistical analysis plan (SAP). Statistical analyses 263 

were performed with SAS software [RRID: SCR_008567] (v9.4; SAS Institute Inc., Cary, NC). 264 

The protocol and SAP can be found among the Supplemental Materials. 265 

Correlative Studies 266 

Correlative analyses were exploratory in nature and evaluated associations between PD-L1 267 

expression (centrally assessed), tumor mutational burden (TMB), and treatment response. 268 

Detailed methodology is in the Supplemental Methods. 269 
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Data Availability 270 

Individual patient clinical data will be de-identified in addition to molecular data supporting the 271 

findings presented herein, all of which will be made available for academic use upon reasonable 272 

written request, subject to informed consent constraints. Any researchers interested in 273 

accessing data from this manuscript should submit a request to the corresponding author 274 

(Benjamin Schlechter; benjamin_schlechter@dfci.harvard.edu), in addition to a signed data 275 

transfer agreement. Access will be granted only if terms are agreed upon in the data transfer 276 

agreement, including provisions that data can only be used for research purposes, must 277 

maintain patient confidentiality, and other information, all for the duration of the agreement. All 278 

materials, data, and protocols described in the manuscript will be made available upon request, 279 

if the request is made within 6 years of publication of this article. Each request will be reviewed 280 

individually, with responses provided within a maximum of 2 weeks. 281 

Results 282 

Patients  283 

The prior interim report of this cohort included 77 evaluable patients with MSS mCRC NLM 284 

(prior data cut off: November 29, 2023) (32). Here, we report findings from an additional 46 285 

patients (N=123) with extended follow-up, mature survival landmarks, and treatment-free 286 

survival characterization. As of the data cutoff for this report (December 13, 2025), 123 patients 287 

with MSS mCRC NLM were treated with BOT 1 mg/kg (n=62) or 2 mg/kg (n=61) Q6W plus BAL 288 

3 mg/kg Q2W (Figure S1). The median number of BOT and BAL doses received was 2 (range, 289 

1–17) and 6 (range, 1–52), respectively. Median follow-up was 20.2 months (range, 0.7–62.3). 290 

Median follow-up estimate via reverse Kaplan-Meier was 34.8 months (95% CI, 28.2–38.1); 291 

reverse Kaplan-Meier follow-up treats deaths as censored observations and provides an 292 

estimate of the potential follow-up time available for assessing long-term outcomes. 293 

Demographics and baseline disease characteristics are in Table 1. Median age was 56 years 294 

(range, 25–82). Patients had received a median of 3 prior lines of therapy (range, 1–10; 67% 295 

[n=82] had ≥3 prior lines); 16% (n=20) had previously treated liver metastases, 84% (n=103) 296 

had no history of liver metastases, and 15% (n=18) received prior anti–PD-(L)1±CTLA-4. Fifty-297 

six patients (46%) had an ECOG PS of 0 and 67 (54%) had a score of 1. The median time from 298 

initial diagnosis and metastatic disease diagnosis to study treatment was 46.0 months (range, 299 

6.1–208.1) and 33.9 months (range, 0.2–179.4), respectively. Patients had a high metastatic 300 

burden, with 69% having metastases at ≥2 sites and frequent lung (78%), lymph node (44%), 301 

and peritoneal (39%) involvement. Thirty-seven patients (30%) received ≥1 regimen of 302 
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regorafenib, trifluridine/tipiracil ± bevacizumab, or fruquintinib. In patients with TMB data 303 

available by local clinical test (n=77), 8% (n=6) had TMB >10 mutations/megabase (Mut/Mb), 304 

and none had TMB >25 Mut/Mb. Of 113 patients with RAS data available, 67% had tumors with 305 

RAS mutation. A study representativeness table is in Table S1. 306 

Safety 307 

No new safety signals were observed with extended follow-up (N=123; safety population). All 308 

patients experienced any TEAE (grade ≥3, 73%), and 113 patients (92%) experienced any 309 

treatment-related AE (TRAE; grade ≥3, 41%). The most common TRAEs (by preferred term) 310 

were diarrhea (39%; grade ≥3, 8%), fatigue (37%; grade ≥3, 2%), and pyrexia (24%; grade ≥3, 311 

3%) (Table 2). Overall, 21 patients (17%) had TRAEs (related to both BOT and BAL) leading to 312 

discontinuation of both BOT and BAL (reflects patients who discontinued all study treatment). 313 

There were no treatment-related deaths (no grade 5 TRAEs). 314 

imAEs, which were treatment-related, defined using criteria described in the methods, and 315 

analyzed using grouped preferred terms unless otherwise stated (see Table S2), occurred in 71 316 

patients (58%; grade 3, 29%; grade 4, 1%; no grade 5). The most common was immune-317 

mediated diarrhea/colitis (imDC; grouped term that included immune-mediated enterocolitis, 318 

colitis, diarrhea, and autoimmune colitis) (n=51, 41%; grade ≥3, 15%). Other imAEs occurred in 319 

≤10% of patients and included thyroid disorders (7%; grade ≥3, 0%), pulmonary events (5%; 320 

grade ≥3, 2%), and hepatitis (5%; grade ≥3, 2%). There was only 1 grade 4 imAE (imDC; details 321 

in the supplement), which occurred in the BOT 2 mg/kg dose group. Hypophysitis occurred in 1 322 

patient (grade 3; details in the supplement). imAEs were dose-dependent; both any-grade 323 

imAEs and any-grade imDC occurred in fewer patients receiving BOT 1 mg/kg + BAL compared 324 

with BOT 2 mg/kg + BAL (Table S2). Due to imAEs, 33 patients (27%) temporarily interrupted 325 

and 42 patients (34%) discontinued one or both study drugs (BOT and/or BAL; patients may 326 

have discontinued one drug while continuing the other). 327 

Tumor necrosis factor–α (TNF-α) inhibitors (e.g., infliximab) were used for imDC management, 328 

including in steroid-sensitive patients, to accelerate symptom resolution, reduce cumulative 329 

corticosteroid exposure, and enable safe retreatment (39). Per protocol, TNF-α inhibition was 330 

recommended within 3 days of imDC symptom onset of any grade, including grade 1. Among 331 

the 51 patients who experienced imDC, 63% (n=32/51) received combination systemic steroids 332 

and TNF-α inhibition, 25% (n=13/51) received systemic steroids alone, and 10% (n=5/51) 333 

received TNF-α inhibition alone; 1 patient (2%; n=1/51) did not receive immunosuppressive 334 
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agents. Overall, 98% (n=50/51) of imDC events resolved; median time to resolution from imDC 335 

onset was 14 days (interquartile range, 7–27). 336 

Efficacy 337 

In this updated analysis (prior data cut off: November 29, 2023; current data cut off: December 338 

13, 2025) with more patients (N=123) and extended follow-up as previously noted, additional 339 

responders were identified; the confirmed ORR was 21% (26/123; 95% CI, 14–29), including 3 340 

CRs and 23 PRs (Figure 1A-B; Table 3) (32,40). Across each BOT dose, efficacy was 341 

consistent (BOT 1 mg/kg + BAL: ORR, 21% [13/62]; BOT 2 mg/kg + BAL: ORR, 21% [13/61]) 342 

(Table 3; Figure S2). Among responders (n=26), the median number of botensilimab doses 343 

was 3 (range, 1–17), and the median number of balstilimab doses was 23 (range, 2–49). The 344 

median DOR was NR (95% CI, 7.3–NR) (Figure 1C), and DORs ranged from 1.9 to ≥37.4 345 

months, with 10 responses ongoing at data cutoff. DCR was 69% (85/123; 95% CI, 60–77), and 346 

CBR was 28% (34/123; 95% CI, 20–36). Median PFS was 4.0 months (95% CI, 2.8–4.1), 12-347 

month PFS was 23% (95% CI, 15–31), and 18-month PFS was 18% (95% CI, 11–26) (Figure 348 

2A; Table 3). Median OS was 21.2 months (95% CI, 16.2–23.8), with 12-month, 24-month, and 349 

36-month OS rates of 65% (95% CI, 55–72), 41% (95% CI, 32–50), and 33% (95% CI, 24–43), 350 

respectively (Figure 2B; Table 3). At last follow-up, 21 patients (17%) were alive and off all 351 

therapy (Figure S3A), of whom 13 were responders. Treatment-free survival is shown in Figure 352 

S3B. 353 

Efficacy in the exploratory, post hoc subgroup of patients previously exposed to available late-354 

line therapies (n=37; demographics in Table S3) was similar to the overall population (Figure 355 

3A-B; Table S4); confirmed ORR was 22% (8/37; 95% CI, 10–38; including 1 CR and 7 PRs). 356 

Median DOR was 16.6 months (95% CI, 1.9–NR) (Figure 3C); DORs ranged from 1.9 to ≥24.3 357 

months, with 2 responses ongoing at data cutoff. DCR was 70% (26/37; 95% CI, 53–84), and 358 

CBR was 27% (10/37; 95% CI, 14–44). Median PFS was 4.1 months (95% CI, 2.8–6.4), 12-359 

month PFS was 20% (95% CI, 9–36), and 18-month PFS was 17% (95% CI, 6–32) (Figure 360 

S4A; Table S4). Median OS was 16.2 months (95% CI, 9.7–31.3), with 12-month, 24-month, 361 

and 36-month OS rates of 54% (95% CI, 37–68), 35% (95% CI, 19–51), and 30% (95% CI, 15–362 

46), respectively (Figure S4B; Table S4).  363 

Correlative Biomarker Studies 364 

Responses to BOT+BAL were observed in tumors with low TMB and PD-L1 combined positive 365 

score (CPS) of 0 points (Table S5). There was no significant difference in TMB between 366 
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responders (patients with CR/PR) and non-responders (patients with SD/PD) (p=0.94), and 367 

TMB did not correlate with best percent change in target lesions from baseline (R2=0.02, 368 

p=0.46) (Figure S5A-B). PD-L1 CPS did not differ significantly between responders and non-369 

responders (p=0.99), nor did it correlate with best percent change in target lesions from 370 

baseline (R2=0.02, p=0.39) (Figure S5C-D). Of the responders with clinical tissue-based NGS 371 

data available (n=18), none had a TMB >13 nor a POLE mutation associated with 372 

hypermutation. Thus, these conventional ICI biomarkers did not reliably differentiate responders 373 

from non-responders to BOT+BAL. 374 

Discussion 375 

With mature follow-up, BOT+BAL resulted in durable and clinically meaningful outcomes among 376 

this expanded cohort of 123 patients with treatment-refractory MSS mCRC NLM, including 21% 377 

ORR, 28% 24-week CBR, and a median OS of 21.2 months. Two-thirds of patients had 378 

received ≥3 prior therapy lines, 15% had prior exposure to anti–PD-(L)1±CTLA-4, and many had 379 

longstanding metastatic disease with a substantial burden of metastatic involvement at study 380 

entry. Additionally, 30% of patients had prior exposure to available late-line therapies (≥1 381 

regimen of regorafenib, trifluridine/tipiracil ± bevacizumab, or fruquintinib), and clinical activity in 382 

this exploratory, post hoc subgroup was comparable to the overall population. The sustained 383 

activity in this exploratory, post hoc subgroup exposed to available late-line therapies is 384 

particularly notable, as the efficacy of conventional cytotoxic and targeted therapies typically 385 

diminishes with subsequent lines of treatment, in part because more effective options are used 386 

earlier (41). These long-term outcomes are consistent with the prior NLM cohort analysis (ORR, 387 

20%; median OS, 20.9 months) (40) and, with extended follow-up, further substantiate the 388 

durable and sustained clinical benefit with BOT+BAL. No new safety signals emerged with 389 

extended follow-up, and findings were consistent with previous reports (32,40). 390 

These results with BOT+BAL are clinically meaningful given the substantial unmet need for 391 

patients with MSS mCRC, particularly after progression on doublet/triplet chemotherapy with 392 

anti-VEGF or anti-EGFR biologics (6-8,10). Additionally, although patients with NLM have better 393 

prognoses than patients with active liver metastases, clinical benefit with currently available 394 

salvage therapies remains limited with NLM (19). In the salvage setting among patients with 395 

NLM, regorafenib, trifluridine/tipiracil ± bevacizumab, and fruquintinib evaluated in phase 3 396 

studies have demonstrated ORRs of 3%–8% and median OS of approximately 12–14 months 397 

(17-19). Further, although recent, pivotal phase 3 results with zanzalintinib (multi-targeted 398 

tyrosine kinase inhibitor) + atezolizumab (anti–PD-L1) demonstrated a statistically significant 399 
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survival improvement vs regorafenib in patients with NLM (interim analysis: median OS, 15.9 vs 400 

12.7 months), the survival improvement was clinically modest (42). Among allcomers, there was 401 

no meaningful increase in ORR (4% vs 1%) and no evidence of a meaningful and durable 402 

survival plateau with zanzalintinib + atezolizumab (42). Contextualizing these data, durable 403 

disease control and long-term survival remain rare after standard therapies in patients with 404 

NLM, highlighting the persistent unmet need for more effective novel treatments. Importantly, 405 

none of these therapies involve ICI alone, and all standard lines of treatment include 406 

chemotherapy or targeted therapy. Thus, BOT+BAL stands out as a mature, ICI-only treatment 407 

paradigm in MSS mCRC NLM. 408 

Against this historical backdrop of limited survival in treatment-refractory MSS mCRC NLM, 409 

BOT+BAL demonstrated sustained long-term benefit, with 24-month and 36-month OS rates of 410 

41% and 33%, respectively. The maturity of the dataset, reflected by a reverse Kaplan-Meier 411 

median follow-up estimate of 34.8 months (a measure of potential follow-up that is less 412 

influenced by early deaths) and continued patient observation beyond 24 and 36 months, 413 

supports the robustness of these long-term survival findings and the characterization of a 414 

durable survival tail. Durable survival in MSS mCRC NLM remains uncommon with currently 415 

available therapies, as Kaplan-Meier curves show that few patients remain alive at 18 months 416 

with very few at risk by 24 months (17-19). Although the median PFS in this study was modest 417 

(4.0 months), landmark PFS rates provide additional context regarding the disease control 418 

demonstrated among the subset of patients who remained progression-free beyond 1 year, 419 

rather than reflecting the experience of the overall study population. Notably, the 12-month and 420 

18-month PFS rates with BOT+BAL were 23% and 18%, respectively, indicating that 421 

approximately 20% of patients remained progression-free beyond 1 year despite many receiving 422 

therapy in the ≥3-line setting. With regorafenib, trifluridine/tipiracil, and fruquintinib, few patients 423 

with NLM remain progression-free beyond 1 year, with 18-month PFS rates uniformly 424 

approaching zero (17-19). Importantly, cross-trial comparisons should be interpreted with 425 

caution given differences in study design and patient populations; thus, these observations 426 

should be viewed as hypothesis-generating rather than definitive. 427 

The safety profile of BOT+BAL remained consistent with prior reports (32,40), with no new 428 

safety signals with extended follow-up. imAEs were dose-dependent, with lower rates of any-429 

grade imAEs and imDC observed at the BOT 1 mg/kg + BAL dose, supporting its selection for 430 

phase 3 investigation. Consistent with evolving best practices for ICI-related imDC management 431 

(39,43,44), early integration of steroid-sparing agents, including TNF-α inhibitors, was 432 
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incorporated in steroid-responsive cases. This approach minimized prolonged high-dose 433 

corticosteroid exposure and contributed to a manageable, largely resolvable (98% in this cohort) 434 

imDC toxicity profile. Severe immune-related toxicity was infrequent, with only a single grade 4 435 

imAE (imDC that resolved completely) and no treatment-related deaths.  436 

Per trial design, patients could receive BOT (administered every 6 weeks) for up to 2 years; 437 

however, the median number of BOT doses administered was 2 (range, 1–17). This is 438 

consistent with clinical precedent from first-generation/conventional anti–CTLA-4 therapies 439 

combined with anti–PD-(L)1 agents, including ipilimumab (historically administered as a short 440 

induction course) and tremelimumab (administered as a single priming dose in the STRIDE 441 

regimen), which demonstrated that prolonged CTLA-4 blockade is not required to generate 442 

durable anticancer immunity (20,45,46). These observations support the hypothesis that CTLA-443 

4 blockade primarily drives early immune priming and expansion of antitumor T-cell responses, 444 

whereas continued PD-(L)1 blockade supports maintenance of long-term antitumor immunity 445 

(47). Consistent with this mechanism, durable responses and prolonged survival were observed 446 

despite limited BOT exposure (median of 2 BOT doses), with 41% and 33% of patients alive at 447 

2 and 3 years, respectively. 448 

Critically, extended follow-up continued to demonstrate consistent efficacy across both BOT 449 

doses (ORRs of 21% with both BOT 1 and 2 mg/kg), with lower rates of immune-mediated 450 

toxicity at BOT 1 mg/kg + BAL. These findings are also consistent with results from a 451 

randomized phase 2 trial in MSS mCRC NLM, in which BOT 75 mg + BAL demonstrated a 452 

confirmed ORR of 19% with similar safety observations (48). Together, these data support an 453 

improved benefit–risk profile without loss of efficacy at the lower BOT dose, justifying selection 454 

of BOT 75 mg as the fixed dose for further evaluation in future clinical trials.  455 

BOT+BAL demonstrated clinical activity independent of standard immunotherapy biomarkers, 456 

including TMB and PD-L1 expression, supporting the FcγR-dependent mechanism involving 457 

myeloid reprogramming and T-cell priming rather than tumor-intrinsic immunogenicity (28). This 458 

suggests that BOT+BAL activity extends beyond conventional ICI biomarker-selected 459 

subpopulations in MSS mCRC and that TMB and PD-L1 do not reliably distinguish responders 460 

from non-responders. Accordingly, predictive biomarker development will require integrative 461 

translational approaches that capture tumor microenvironment architecture and systemic 462 

immune context rather than tumor-intrinsic features alone. Exploratory analyses in other 463 

BOT+BAL–treated populations, including ovarian cancer, sarcomas, and a large pan-tumor 464 
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cohort (n=341), have begun to identify predictive features and provide further mechanistic 465 

insight (33,34,49). 466 

This study had several limitations. This was a nonrandomized, open-label phase 1b cohort 467 

without a control arm, limiting cross-trial comparisons and definitive efficacy conclusions. 468 

Restriction to patients with NLM, while biologically justified, may have enriched for patients with 469 

more favorable prognoses and limited generalizability to those with active liver metastases. In 470 

addition, the exploratory, post hoc subgroup analysis was not powered for formal comparison 471 

and should be considered descriptive. Biomarker analyses were limited by data availability. 472 

Ongoing randomized studies are needed to confirm clinical benefit and better define patients 473 

most likely to derive durable benefit from BOT+BAL. 474 

In summary, BOT+BAL demonstrated clinically meaningful and durable antitumor activity in 475 

heavily pretreated patients with MSS mCRC NLM, a population that has a more favorable 476 

prognosis than patients with active liver metastases but in whom durable survival beyond 18 477 

months remains uncommon. With a confirmed ORR of 21%, sustained survival beyond 2 and 3 478 

years, consistent activity in heavily pretreated patients, and a manageable safety profile, this 479 

regimen represents a potentially important advance in the treatment of immunologically “cold” 480 

MSS mCRC NLM. These findings underscore the potential of BOT, an Fc-enhanced anti–CTLA-481 

4 antibody, combined with PD-1 blockade (BOT+BAL), to generate meaningful antitumor activity 482 

in immunologically “cold” and ICI-refractory tumors and supports phase 3 evaluation. 483 
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Table 1. Demographics and baseline disease characteristics in all patients with MSS mCRC 672 
NLM (N=123) 673 

 

Overall 
N=123 

BOT 1 mg/kg 
+ BAL 
n=62 

BOT 2 mg/kg 
+ BAL 
n=61 

Age, median (range) 56 (25–82) 56 (35–81) 57 (25–82) 
Sex, n (%)    

Male 63 (51) 32 (52) 31 (51) 
ECOG PS, n (%)    

0 56 (46) 33 (53) 23 (38) 
1 67 (54) 29 (47) 38 (62) 

Primary site, n (%)    
Colon 81 (66) 37 (60) 44 (72) 
Rectal 42 (34) 25 (40) 17 (28) 

Time from initial cancer diagnosis to first dose 
of study drug, months, median (range) 

46.0  
(6.1–208.1) 

41.5  
(6.1–208.1) 

52.2  
(9.5–181.2) 

Time from metastatic disease to first dose of 
study drug, months, median (range) 

33.9  
(0.2–179.4) 

28.5  
(0.2–104.6) 

39.9  
(5.4–179.4) 

Target lesions SOD, mm, median (range) 61 (10–220) 71 (10–220) 53 (10–181) 
Sites of metastases, n (%)    

≥2 metastatic sites 85 (69) 44 (71) 41 (67) 
Lung metastases 96 (78) 50 (81) 46 (75) 
Lymph node metastases 54 (44) 27 (44) 27 (44) 
Peritoneal metastases 48 (39) 23 (37) 25 (41) 

Liver metastases status, n (%)a    
Treated liver metastases 20 (16) 3 (5) 17 (30) 
No liver metastases 103 (84) 59 (95) 44 (72) 

Number of prior lines of therapy    
Median (range) 3 (1–10) 3 (1–8) 4 (1–10) 
≥3, n (%) 82 (67) 34 (55) 48 (79) 
≥4, n (%) 57 (46) 20 (32) 37 (61) 
≥5, n (%) 34 (28) 9 (15) 25 (41) 
≥6, n (%) 21 (17) 6 (10) 15 (25) 

Prior types of therapy, n (%)    
Anti–PD-(L)1±CTLA-4 18 (15) 6 (10) 12 (20) 
≥1 regimen of regorafenib, trifluridine/tipiracil ± 
bevacizumab, or fruquintinib 

37 (30) 12 (19) 25 (41) 

Other characteristics    
MSS/pMMR, n (%) 123 (100) 62 (100) 61 (100) 
TMB >10, Mut/Mb, n/N (%)b,c 6/77 (8) 4/41 (10) 2/36 (6) 
TMB >25, Mut/Mb, n/N (%)b,c 0/77 (0) 0/41 (0) 0/36 (0) 
RAS mutation, n/N (%)c 76/113 (67) 44/59 (75) 32/54 (59) 
BRAF V600E mutation, n/N (%)c 1/60 (2) 1/23 (4) 0/37 (0) 

BAL, balstilimab; BOT, botensilimab; BRAF, V-Raf murine sarcoma viral oncogene homolog b; CTLA-4, cytotoxic T-lymphocyte 674 
associated protein 4; ECOG, Eastern Cooperative Oncology Group; mCRC, metastatic colorectal cancer; MSS, microsatellite 675 
stable; Mut/Mb, mutations/megabase; NLM, no active liver metastases; PD-(L)1, programmed cell death (ligand) 1; pMMR, 676 
mismatch repair proficient; PS, performance status; RAS, rat sarcoma virus; SOD, sum of the diameter; TMB, tumor mutational 677 
burden.  678 
Data cut off: December 13, 2025.  679 
aAll patients had no active liver metastases, which was defined as patients with definitively treated liver metastases or no history of 680 
liver metastases. 681 
bTMB per tumor-based local clinical test. 682 
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cN represents the number of patients with available data from local clinical test. 683 
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Table 2. Safety overview, including the most common treatment-related imAEs and AEs 684 
(occurred in ≥10% of patients with MSS mCRC NLM) (N=123) 685 

n (%) 

Overall 
N=123 

BOT 1 mg/kg  
+ BAL 
n=62 

BOT 2 mg/kg  
+ BAL 
n=61 

Any TRAE 113 (92) 55 (89) 58 (95) 

Grade ≥3 51 (41) 22 (35) 29 (48) 

Leading to discontinuation of 
both BOT and BALa 

21 (17) 7 (11) 14 (23) 

Leading to death 0 0 0 

 
Any 

Grade 
Grade ≥3 

Any  
Grade 

Grade ≥3 
Any  

Grade 
Grade ≥3 

Any treatment-related imAEb 72 (59) 37 (30) 28 (45) 15 (24) 44 (72) 22 (36) 

Most common (≥10%)       

Diarrhea/colitisc 51 (41) 19 (15) 17 (27) 6 (10) 34 (56) 13 (21) 

Most common (≥10%) TRAEsd 
Any 

Grade 
Grade ≥3 

Any 
Grade 

Grade ≥3 
Any 

Grade 
Grade ≥3e 

Diarrhea  48 (39) 10 (8) 27 (44) 3 (5) 21 (34) 7 (12) 

Fatigue 46 (37) 2 (2) 23 (37) 1 (2) 23 (38) 1 (2) 

Pyrexia  30 (24) 4 (3) 16 (26) 2 (3) 14 (23) 2 (3) 

Decreased appetite 27 (22) 0 16 (26) 0 11 (18) 0 

Rash maculo-papular 27 (22) 2 (2) 14 (23) 1 (2) 13 (21) 1 (2) 

Chills  26 (21) 0 9 (15) 0 17 (28) 0 

Pruritus 26 (21) 0 13 (21) 0 13 (21) 0 

Immune-mediated enterocolitis 24 (20) 10 (8) 5 (8) 3 (5) 19 (31) 7 (12) 

Nausea 23 (19) 0 10 (16) 0 13 (21) 0 

Colitis  22 (18) 6 (5) 10 (16) 3 (5) 12 (20) 3 (5) 

ALT increased 21 (17) 3 (2) 12 (19) 2 (3) 9 (15) 1 (2) 

Arthralgia 21 (17) 0 11 (18) 0 10 (16) 0 

Anemia  18 (15) 1 (1) 9 (15) 1 (2) 9 (15) 0 

AST increased 16 (13) 2 (2) 10 (16) 1 (2) 6 (10) 1 (2) 

Headache 15 (12) 1 (1) 9 (15) 0 6 (10) 1 (2) 

Myalgia 14 (11) 0 8 (13) 0 6 (10) 0 

Rash  13 (11) 0 4 (7) 0 9 (15) 0 

Blood ALP increased  11 (9) 0 4 (7) 0 7 (12) 0 

Stomatitis  11 (9) 0 6 (10) 0 5 (8) 0 

AEs, adverse events; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BAL, 686 
balstilimab; BOT, botensilimab; imAE, immune-mediated adverse event; mCRC, metastatic colorectal cancer; MSS, microsatellite 687 
stable; NLM, no active liver metastases; TRAE, treatment-related adverse event.  688 
Data cut off: December 13, 2025.  689 
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aRelated to both BOT and BAL. 690 
bimAEs were medically adjudicated and defined as related to treatment, thought to have an immune mechanism, determined by the 691 
investigator to be immune-related, and/or treated with systemic steroids (of any dose) and/or other immunosuppressants or with 692 
thyroid replacement hormones. imAEs were identified from a prespecified list of preferred terms.  693 
cIdentified events of “diarrhea/colitis” (grouped term) included the preferred terms of immune-mediated enterocolitis, colitis, diarrhea, 694 
and autoimmune colitis. 695 
dPreferred terms. Multiple preferred terms may have occurred in 1 patient during a given event. 696 
eAmong the TRAEs in this table, there was only 1 grade 4 event (1 patient with grade 4 colitis in the BOT 2 mg/kg + BAL arm).  697 
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Table 3. Efficacy overview in all patients with MSS mCRC NLM (N=123) 698 

 Overall 
N=123 

BOT 1 mg/kg  
+ BAL 
n=62 

BOT 2 mg/kg  
+ BAL 
n=61 

ORR, n (%) 
95% CI  

26 (21) 
14–29 

13 (21) 
12–33 

13 (21) 
12–34 

BOR, n (%)    

CR 3 (2) 0 3 (5) 

PR 23 (19) 13 (21) 10 (16) 

SD 59 (48) 26 (42) 33 (54) 

PD 34 (28) 21 (34) 13 (21) 

NE 4 (3) 2 (3) 2 (3) 

Median DOR, months (95% CI) NR (7.3–NR) 12.9 (3.2–NR) NR (7.3–NR) 

DCR at ≥6 weeks, n (%) 
95% CI  

85 (69) 
60–77 

39 (63) 
50–75 

46 (75) 
63–86 

CBR at ≥24 weeks, n (%) 
95% CI  

34 (28) 
20–36 

19 (31) 
20–44 

15 (25) 
15–37 

Median PFS, months (95% CI) 4.0 (2.8–4.1) 3.3 (2.7–4.4) 4.1 (2.8–5.1) 

12-month PFS, % (95% CI) 23 (15–31) 24 (14–36) 21 (11–33) 

18-month PFS, % (95% CI) 18 (11–26) 20 (10–31) 17 (8–29) 

Median OS, months (95% CI) 21.2 (16.2–23.8) 20.2 (11.5–24.4) 21.2 (13.3–31.3) 

18-month OS, % (95% CI) 57 (48–65) 55 (42–66) 59 (46–71) 

24-month OS, % (95% CI) 41 (32–50) 39 (26–51) 43 (30–56) 

30-month OS, % (95% CI) 37 (28–46) 37 (24–49) 38 (25–51) 

36-month OS, % (95% CI) 33 (24–43) 37 (24–49) 32 (19–46) 

Median follow-up, months 
(range) 

20.2 (0.7–62.3) 19.8 (0.7–62.3) 20.7 (2.3–50.0) 

Median follow-up (reverse KM), 
months (95% CI) 

34.8 (28.2–38.1) 28.8 (27.6–36.2) 41.4 (28.4–43.2) 

BAL, balstilimab; BOR, best overall response; BOT, botensilimab; CBR, clinical benefit rate; CR, complete response; DCR, disease 699 
control rate; DOR, duration of response; mCRC, metastatic colorectal cancer; MSS, microsatellite stable; NE, not evaluable; NLM, 700 
no active liver metastases; NR, not reached; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, 701 
progression-free survival; PR, partial response; SD, stable disease.  702 
Data cut off: December 13, 2025.  703 
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Figure Legends 704 

Figure 1. (A) Best overall response, (B) response over time, and (C) duration of response in the 705 
overall population of patients with MSS mCRC NLM receiving either dose of BOT+BAL. Data 706 
cut off: December 13, 2025.  707 
an=121 patients with percent change from baseline in tumor measurement. bResponse data for 708 
this patient were corrected due to documented database error identified after database lock; 709 
correction reflects validated source data. 710 

Figure 2. (A) Progression-free survival and (B) overall survival in the overall population of 711 
patients with MSS mCRC NLM receiving either dose of BOT+BAL. Data cut off: December 13, 712 
2025.  713 

Figure 3. (A) Best overall response, (B) response over time, and (C) duration of response in 714 
patients with MSS mCRC NLM previously exposed to available late-line therapiesa who received 715 
either dose of BOT+BAL. Data cut off: December 13, 2025.  716 
aReceived ≥1 prior regimen of regorafenib, trifluridine/tipiracil ± bevacizumab, or fruquintinib. 717 
This was an exploratory, post hoc subgroup analysis.  718 
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