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TranslaƟonal relevance (146/150 words) 

Immunotherapy has limited efficacy in metastaƟc mismatch repair proficient (pMMR) colorectal cancer 

(CRC); however, when used in the neoadjuvant seƫng, while the primary tumor and regional lymph 

nodes remain intact, there is greater potenƟal for efficacy. We present the results from the phase 2 NEST 

clinical trial which evaluated neoadjuvant botensilimab (BOT, Fc-enhanced anƟ-CTLA-4) plus balsƟlimab 

(BAL, anƟ-PD-1) in resectable pMMR and dMMR CRC. Treatment was feasible and associated with 

meaningful pathologic responses in pMMR CRC, exceeding the efficacy in metastaƟc pMMR CRC. 

Treatment-associated remodeling of the tumor immune microenvironment was observed in tumors that 

demonstrated a response to BOT/BAL therapy, including increased CD8+ T-cells, intratumoral FOXP3+ 

Treg depleƟon, and immune cell spaƟal reorganizaƟon. Responses were accompanied by circulaƟng 

tumor DNA clearance and ongoing disease-free survival at follow-up. This supports further development 

of immunotherapy in pMMR CRC and provides clinical evidence of an anƟ-tumor immune response.   

 

 

 

 

 

 

 

 

Abstract (250/250 words) 
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Purpose: EffecƟve immunotherapy for mismatch repair proficient colorectal cancer (CRC) is lacking. We 

examined the safety and efficacy of the novel next-generaƟon immune acƟvator/Fc-enhanced CTLA-4 

inhibitor botensilimab (BOT) plus PD-1 inhibitor balsƟlimab (BAL) in the neoadjuvant seƫng for paƟents 

with resectable CRC.  

PaƟents and Methods: PaƟents 18 years of age or older with non-metastaƟc CRC awaiƟng surgical 

resecƟon were eligible. BOT/BAL was administered followed by surgical resecƟon. In cohort A, paƟents 

received BOT 75 mg d1 and BAL 240 mg d1, 15; in cohorts B/C, paƟents received 2 addiƟonal BAL doses 

(d29, 43). The primary study objecƟves were safety, feasibility (based on surgery delay), and pathologic 

response. Exploratory analyses examined changes in the tumor microenvironment.   

Results: Twenty-four eligible paƟents (26 tumors, n=22 pMMR; n=4 dMMR) were enrolled (two paƟents 

had synchronous primary tumors). Neoadjuvant BOT/BAL was safe and did not delay planned surgery in 

any paƟent. The major pathologic response rate was 41% (95% CI, 21%–64%) for pMMR, and 100% (95% 

CI, 40%–100%) for dMMR CRC. BOT/BAL was associated with significant anƟ-tumor effects in the tumor 

microenvironment, with an increase in the density and proporƟon of CD8+ T cells, a reducƟon in tumor 

infiltraƟng FOXP3+ Tregs, and evidence of increased immune cell-cell interacƟon in responding paƟents.   

Conclusions: These findings demonstrate safety, feasibility, and encouraging pathological responses for 

BOT/BAL in both non-metastaƟc pMMR and dMMR CRC.  Tumor microenvironment remodeling suggests 

a robust anƟ-tumor immune response induced by immunotherapy. These data support the conƟnued 

development of BOT/BAL in CRC.   
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IntroducƟon 

Colorectal cancer (CRC) is a leading cause of cancer diagnosis and cancer-related death in the 

United States, with approximately 154,270 new cases diagnosed and 52,900 deaths in 2025 1. MulƟdrug 

chemotherapy regimens in combinaƟon with targeted therapy remain the standard of care for most 

paƟents with metastaƟc CRC 2,3. With the inclusion of targeted therapies and novel agents, the median 

overall survival for metastaƟc disease has improved from about 12 months to about 23 months over the 

past two decades 4-7. However, there have been few advances for the treatment of locally-advanced CRC 

since the introducƟon of FOLFOX therapy in the adjuvant 8 or pre-operaƟve (neoadjuvant) seƫng 9,10. 

While immune checkpoint blockade has revoluƟonized the treatment of many solid tumors, the efficacy 

of tradiƟonal inhibitors of programmed cell death protein 1 (PD-1) and cytotoxic T lymphocyte-

associated protein 4 (CTLA-4) in CRC has been limited to cancers that are mismatch repair deficient 

(dMMR)/microsatellite instability-high (MSI-H), comprising only 5%–15% of all CRC cases 11,12.  

Next generaƟon immunotherapy agents have demonstrated modest acƟvity in mismatch repair 

proficient (pMMR) CRC. Botensilimab (BOT) is a second generaƟon Fc-enhanced anƟ-CTLA–4 anƟbody 

that strengthens the immune synapses between anƟgen presenƟng cells and cytotoxic CD8+ T cells in 

addiƟon to downregulaƟng immunosuppressive T regulatory (Treg) cells 13. In a phase 1b trial, the 

combinaƟon of BOT and balsƟlimab (BAL), an anƟ-PD–1 anƟbody 13,14, showed an encouraging objecƟve 

response rate (ORR) of 17% with a median progression free survival of 3.5 months in paƟents with 

refractory pMMR metastaƟc CRC 15. A subsequent randomized phase 2 trial (NCT05608044) confirmed 

the efficacy of BOT/BAL in paƟents with refractory pMMR metastaƟc CRC without liver metastases, 

demonstraƟng an ORR of 19% and disease control rate of 55% 16. 

Neoadjuvant immunotherapy, administered while the primary tumor and regional lymph nodes 

remain intact, enhances T-cell acƟvaƟon by leveraging abundant tumor anƟgens and a less developed 

resistance profile compared to the metastaƟc seƫng 17,18. Neoadjuvant immunotherapy is characterized 
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by robust anƟ-tumor T cell responses potenƟally due to improved reacƟvaƟon of tumor infiltraƟng PD-1+ 

cytotoxic T cells and improved priming of naïve T cells in tumor draining lymph nodes 17,19,20. This 

emerging treatment paradigm has already demonstrated superior efficacy across mulƟple solid tumors, 

including melanoma 21, breast cancer 22, non-small cell lung cancer 23,24, and dMMR colorectal cancer25-27. 

In CRC, the phase 2 NICHE trial evaluated neoadjuvant combined checkpoint blockade with ipilimumab 

and nivolumab in paƟents with resectable CRC 28. The treatment was well tolerated, and all paƟents 

underwent surgery within the predefined 6-week period. In 30 paƟents with non-metastaƟc pMMR CRC, 

the major pathologic response rate was 20% (n=6), including 3 paƟents (10%) with a complete 

pathologic response at the Ɵme of resecƟon 29.  

We developed the phase 2 Novel Exploratory Study to Test novel immunotherapy combinaƟons 

for resectable colon cancer (NEST; NCT05571293) based on the hypothesis that dual checkpoint 

blockade with BOT/BAL may demonstrate improved acƟvity in the neoadjuvant treatment of localized 

CRC. Herein, we present the iniƟal findings of neoadjuvant BOT/BAL in resectable CRC. Our objecƟves 

were to examine the safety, feasibility, and preliminary efficacy of neoadjuvant therapy and to examine 

correlates for immune acƟvaƟon and pathologic response.  

Methods 

Study design and treatment 

NEST (NCT05571293, registered in October 2022) was a single-center, non-randomized, open-

label, phase 2 exploratory study, conducted at Weill Cornell Medicine/New York-Presbyterian Hospital, 

New York, USA. Cohort A (NEST-1) evaluated BOT 75 mg administered IV on day 1 and BAL 240 mg 

administered IV on days 1 and 15 (-2 to +5 days), prior to planned resection 1-6 weeks after the second 

BAL treatment. This initial exploratory cohort enrolled 12 patients from 3/14/2023-9/5/2023, and 

included 3 patients with dMMR and 9 patients with pMMR.  Of the 9 pMMR patients, 2 patients were 
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subsequently considered inevaluable: NEST1-07 had a rectal tumor and did not undergo resection of the 

primary tumor, and NEST1-12 had an occult lung metastasis that was subsequently documented 

(Supplementary Figure S1, Consort Diagram).   

After preliminary results from NEST-1 revealed encouraging clinical activity and safety, the study 

was amended (NEST-2) to include Cohort B (pMMR, 12 patients) and Cohort C (dMMR, 12 patients) and 

opened to enrollment on Feb 2024. Cohorts B and C evaluated BOT 75 mg administered IV on day 1 and 

BAL 240 mg administered IV on days 1, 15, 29, and 43 (-2 to +5 days), followed by resection 1-6 weeks 

following the fourth planned dose of BAL (Supplementary Fig. S2).  Cohort B (pMMR) completed 

enrollment with 13 patients instead of a planned 12, due to simultaneous consent of subject 12, and 

Cohort C (dMMR) enrolled 1 patient.  The study was closed to further enrollment at that time, as the 

primary focus for further development was in pMMR CRC. Patients underwent standard oncologic 

surgical resection combined with Enhanced Recovery After Surgery protocol 30. All surgical-related 

complications were tracked for 30 days postoperatively. Following surgical resection, patients were 

evaluated for toxicity for up to 6 months following resection, then followed for 8 weeks by phone or 

with in-person evaluation for a final adverse event review.  

The study was conducted in accordance with the DeclaraƟon of Helsinki and InternaƟonal 

Conference on HarmonizaƟon-Good Clinical PracƟce guidelines. The protocol was approved by the 

parƟcipaƟng site insƟtuƟonal review board. All paƟents provided wriƩen informed consent prior to 

enrollment.  

PaƟents 

For all Cohorts, paƟents 18 years of age or older with non-metastaƟc histology-proven 

adenocarcinoma of the colon awaiƟng surgical resecƟon were eligible. PaƟents with rectal cancer were 

eligible if radiotherapy was not planned and up-front resecƟon was recommended aŌer mulƟdisciplinary 

review. PaƟents were required to have adequate end organ funcƟon, with an absolute neutrophil count 
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of ≥1.5x109/L, platelet count ≥100x109/L, hemoglobin ≥8g/dL, aspartate aminotransferase and alanine 

aminotransferase ≤2.5x upper limit of normal (ULN), total bilirubin ≤1.5x ULN, and calculated creaƟnine 

clearance ≥40 ml/min. PaƟents with metastaƟc cancer, those who had received prior immune 

checkpoint inhibitors or other systemic therapy, or with contraindicaƟons to immunotherapy (ie, history 

of autoimmune disease requiring steroids) were ineligible. PaƟents with acƟve cardiovascular disease, 

such as stroke or myocardial infarcƟon within 6 months of enrollment, unstable angina, congesƟve heart 

failure, or serious uncontrolled cardiac arrhythmia requiring medicaƟon that may prevent surgery were 

excluded. Pregnancy was exclusionary, and adequate birth control was required. Full eligibility criteria is 

provided in the protocol (Supplementary Materials). 

Tumor mismatch repair status was assessed by immunohistochemical analysis of MLH1, MSH2, 

MSH6, and PMS2 proteins using biopsy samples. Loss of one or more proteins within the tumor cells 

indicated dMMR. Cohort A eligibility included both pMMR (n=9) and dMMR (n=3); Cohort B, pMMR 

(n=13); and Cohort C, dMMR (n=1). 

ObjecƟves and endpoints  

The primary objecƟves were to assess the safety, feasibility, and efficacy (anƟ-tumor effects) of 

the BOT/BAL combinaƟon. Safety was assessed by adverse events (AEs) and serious AEs (SAEs) graded by 

the Common Terminology Criteria for Adverse Events (CTCAE) v5.0 up to 90 days following the last study 

drug dose. Any AEs/SAEs that led to a delay in surgery >6 weeks from the last treatment were recorded. 

Feasibility was assessed as follows: if ≥2 of the first 6 paƟents (or ≥4 of the full planned 12) had 

treatment-related surgery delays of greater than 12 weeks (Cohort A) or 16 weeks (Cohorts B or C) from 

treatment iniƟaƟon, then the BOT/BAL combinaƟon/dosage would not be considered safe or feasible in 

the given populaƟon. Interim safety analyses monitored for stopping criteria, which included 

determinaƟon of non-feasibility, or if ≥33% of paƟents experienced Grade ≥3 treatment-related AEs 

(TRAEs).  
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Efficacy in Cohorts A and B was measured by pathological overall response (pOR) rate, which 

included pathological complete response (pCR), major pathological response (MPR), and parƟal response 

(PR). pCR was defined as no viable invasive cancer in the tumor bed or adjacent lymph nodes (tumor 

regression score = 0). Resected specimens with residual in situ disease but without an invasive 

component were considered pCR26. MPR was defined as ≥90% pathologic response (≤10% of residual 

viable tumor cells, tumor regression score = 1 or 2), according to the Mandard score 31. PR was defined 

as ≥50–90% tumor regression. No response was defined as ≤10% tumor regression. In Cohort C, for 

paƟents who elected not to have surgery, anƟ-tumor effects were assessed with composite rate of 

clinical complete response (using clinical, radiographic, endoscopic, and/or other assessments), or MPR 

at 6 months. Histological evaluaƟon of pretreatment biopsies and post-therapy resected specimens 

(residual tumor or tumor bed) were used to assess pathological response categories, as well as for 

qualitaƟve Ɵssue analyses. 

The secondary endpoint in all Cohorts included changes in minimal residual disease by ctDNA 

pre- and post-surgical resecƟon. Pathologic response in combined pMMR tumors (Cohort A pMMR, 

Cohort B), and dMMR tumors (Cohort A dMMR, Cohort C) was also assessed as part of a pre-specified 

secondary analysis. Exploratory correlaƟve analysis included assessment of immune cells composiƟon 

and biomarkers in the tumor microenvironment.  

Pathological response criteria 

Resected tumors were examined in their enƟrety, and regression of resected tumors was 

assessed by esƟmaƟng the percentage of residual viable tumor of the macroscopically idenƟfiable tumor 

bed, as idenƟfied on rouƟne hematoxylin and eosin (H&E) staining. Regression was classified using the 

Mandard tumor regression grading system31. Major pathologic response (MPR) was defined as ≤10% of 

residual viable tumor cells (or ≥90% response), corresponding to Mandard tumor regression grade 1 (CR) 

or 2 (near-CR). ParƟal response (PR) was defined as at least 50% tumor regression. However, considering 
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the lack of consensus on the definiƟon of PR aŌer immunotherapy, tumors with >50% and <90% residual 

viable tumor would be labeled accordingly as ‘10%–50% tumor regression’, as per the NICHE study28.  

(See Supplementary Table S1) 

Histological evaluaƟon 

Pretreatment biopsies and post-therapy resected specimens (residual tumor or tumor bed) were 

histologically assessed using formalin-fixed, paraffin-embedded (FFPE) Ɵssue secƟons as part of the 

rouƟne clinical workflow with H&E-stained slides. Cases were centrally reviewed by an expert 

gastrointesƟnal and molecular pathologist. Histologic response was evaluated by esƟmaƟon of the 

percentage of residual viable tumors of the macroscopically idenƟfiable tumor bed. Tumors with 

prominent Crohn’s-like lymphoid reacƟon 32, characterized by peritumoral lymphocyƟc aggregates 

found at the advancing edge of the tumor or in the tumor bed and resembling terƟary lymphoid 

structures (TLS), were idenƟfied. Prominence is defined as being present diffusely throughout the tumor 

(>50% of the Ɵssue sampled) and containing at least 5 TLS /4x field. Select slides were also reviewed at a 

gastrointesƟnal pathology consensus conference with up to five expert gastrointesƟnal pathologists to 

help determine the percent of viable tumor cells in tumor beds. 

CirculaƟng tumor DNA assessment 

Changes in circulaƟng tumor DNA (ctDNA) were assessed using the clinical Signatera tumor 

informed plaƞorm. Summary staƟsƟcs including mean, standard deviaƟon, median, and range were 

provided. Since this was a pilot study, the analyses are descripƟve in nature, with means, medians, 

ranges, and/or proporƟons (%) where appropriate.  
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Immunofluorescence of the tumor microenvironment  

MulƟparametric in situ fluorescence imaging to examine the tumor microenvironment was 

performed using the Lunaphore COMET instrument 33,34. A subset of pre- and post-treatment samples 

were examined to capture pMMR and dMMR tumors and evaluate tumors with and without responses 

(6 baseline biopsies and 11 resecƟon specimens). Samples were prioriƟzed based on availability and 

variability of pathologic response and MMR status. Specifically, we tried to ensure that we had at least 2 

matched baseline and resecƟon samples that had a major pathologic response and no response, as well 

as at least two samples with dMMR disease.  Samples were stained with a mulƟplex immuno-oncology 

panel with anƟbodies selected from validated clones in the CLIA-cerƟfied immunohistochemistry 

laboratory at Weill Cornell Medicine/New York-Presbyterian Hospital (see Figure S4A). Panel 

development was performed as previously described 35; normal human lymph node and tonsil Ɵssues 

were used as controls, given adequate representaƟon of posiƟvely-staining cells for all evaluated 

markers. Human tonsil Ɵssue was included as a posiƟve control on all study slides. Tonsil and 

corresponding colon FFPE blocks were secƟoned at 5 µm thickness and mounted in close proximity on 

the same Leica charged slides. Prior to COMET processing, slides were manually dewaxed and subjected 

to anƟgen retrieval (pH 9, 20 min) using the Leica Bond RX system. To minimize Ɵssue autofluorescence, 

a standard photobleaching protocol employing hydrogen peroxide and sodium hydroxide was applied. 

Slides were then washed with PBS and stored in soluƟon unƟl instrument iniƟalizaƟon and reagent 

preparaƟon were ready. Up to four slides were processed per run using the fully automated, sequenƟal 

mulƟplex protocol based on Lunaphore’s pressurized microfluidic technology. Each staining cycle 

comprised six steps: (1) primary anƟbody incubaƟon (mouse or rabbit anƟ-human anƟbodies); (2) 

secondary anƟbody incubaƟon with Goat AnƟ-Mouse Alexa Fluor Plus 555 (Thermo ScienƟfic, Cat. 

A32727, 1:100) and Goat AnƟ-Rabbit Alexa Fluor Plus 647 (Thermo ScienƟfic, Cat. A32733, 1:200), 
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followed by DAPI counterstaining (Thermo ScienƟfic, Cat. 62248, 1:1000); (3) imaging through the DAPI, 

TRITC, and CY5 channels; (4) washing; (5) eluƟon; and (6) quenching. 

COMET analysis and quality control 

Immunofluorescence intensity values were extracted using HALO 36. Mean nuclear area intensity 

values were used for protein markers FOXP3, PCNA, PAX5, and MKI67, and mean cytoplasmic intensity 

values were used for the remaining markers. We defined three regions of interest (ROIs): (i) tumor in 

baseline biopsy sample, (ii) tumor, and (iii) tumor bed in post-treatment resecƟon samples. AŌer 

obtaining per-cell intensiƟes for each ROI, we excluded 2% of cells with smallest size and 2% of lowest 

DAPI signal from further analysis to reduce arƟfact. We generated a binary expression matrix as 

described by Sanz-Moreno 2024 33. In brief, probe intensiƟes within each ROI were z-score normalized 

and fiƩed onto a density funcƟon (using gaussian_filter1d from scipy.ndimage). The lowest peak value of 

the density was assumed to represent the background and to be normally distributed (find_peaks from 

scipy.signal) and cells with probe intensiƟes above 6σ from this fiƩed background distribuƟon were 

classified as posiƟve for that probe.  

We idenƟfied 16 cell types from a combinaƟon of 17 markers according to predefined marker 

scheme (see Figure S4A). Cells with conflicƟng posiƟve markers were labeled as ‘unknown’. We then 

focused on immune cell subtypes by excluding VimenƟn, podoplanin, and SMA probes. To idenƟfy 

differences in cellular densiƟes between condiƟons, counts of cell types were normalized to the total 

area of each ROI ([cell_type_count/ROI_area]*1000) and staƟsƟcal differences were evaluated by the 

paired t-test for each cell type between different condiƟons.  

Immune cell analyses focused on (1) differences in the tumor immune infiltrate between the 

baseline biopsy sample and matched resecƟon specimens, (2) differences between responders and non-

responders in the resecƟon specimen, and (3) differences between pMMR and dMMR within the 

responders. We also evaluated proporƟons of immune cell types as a fracƟon of total immune cells. To 
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further describe the tumor immune microenvironment, cell type–combined niches were idenƟfied 37, 

and neighborhood enrichment analysis was performed.  

Cell type–combined niches within our samples were idenƟfied following the approach by 

Schürch et al 37. For each annotated cell, across all samples, we define a neighborhood region consisƟng 

of the 10 nearest neighboring cells (including the center cell) based on the Euclidean distance between 

spaƟal posiƟons. These regions were then clustered using k-means (k=10) based on the composiƟon of 

16 cell types idenƟfied in our dataset. In addiƟon, to focus on the immediate cellular environment of our 

cell types of interest, we calculated the proporƟon of neighboring immune cell types located within a 50-

micron radius of each cell. These proporƟons were computed separately for each sample and then 

averaged across samples within each condiƟon. To assess changes in the composiƟon of neighboring 

cells between condiƟons, we performed staƟsƟcal comparisons using the t-test.  

Code availability statement 

The code for correlaƟve analyses can be found at hƩps://github.com/abcwcm/shah_NEST2025.  

Data availability statement 

Data that support the findings of this study are available at 

hƩps://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE337193.   AddiƟonal de-idenƟfied paƟent and 

correlaƟve data are available based on reasonable request to the corresponding author (MAS).  

Sample size and staƟsƟcal methods 

For Cohort A (NEST-1), enrollment was limited to no more than 25% of paƟents with dMMR 

tumors (n=3). Based on previous studies, the null hypothesis for NEST-1 was that the probability of 

achieving a pathologic response (eg, PR or beƩer) to treatment is ≤5% versus the alternaƟve Ha 

pathologic response rate ≥35% requires a total sample size of 12 paƟents (including 3 dMMR). Cohort B 

(NEST-2) was restricted to pMMR paƟents. Based on previous studies, the null hypothesis was that the 
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probability of achieving pOR to treatment is ≤5% versus the alternaƟve ≥35% requires a total sample size 

of 12 paƟents with 90% power at a one-sided significance level of 0.10. Cohort C (NEST-2) was restricted 

to dMMR paƟents. The null hypothesis was that the probability of achieving pOR to treatment is ≤80% 

versus the alternaƟve 100% requires a total sample size of 15 paƟents with 90% power at a one-sided 

significance level of 0.10.  

Primary endpoints were summarized using counts and proporƟons. Safety analyses were 

planned for all enrolled paƟents and efficacy for treated paƟents with pathologic response assessment. 

Exact binomial CIs were provided for response rates. Survival probabiliƟes were esƟmated by Kaplan-

Meier method. CorrelaƟon between response and KRAS/BRAF mutaƟonal status was tested using 

Fisher’s exact test. CorrelaƟon between response and presence of Crohn’s-like reacƟon and terƟary 

lymphoid structures (TLS) was tested using Chi-squared test. AddiƟonal details are in the protocol and 

staƟsƟcal analysis plan (Supplementary Materials). 

Important protocol amendments 

NEST-1 (Cohort A) enrolled 12 paƟents from 3/17/2023-9/5/2023 and demonstrated 

encouraging safety and feasibility results.  This supported the study amendment (NEST-2), which was 

acƟvated in February 2024 to enroll Cohort B (pMMR) and Cohort C (dMMR). Enrollment to the 

amended study (NEST-2) was from 2/14/2024 – 5/3/2024.  

Results 

PaƟents 

From March 17, 2023 to May 3, 2024, 26 paƟents consented, and 24 were eligible for the study and 

received BOT/BAL (Supplementary Fig. S1). In NEST-1, Cohort A enrolled 10 eligible paƟents (n=7 pMMR, 

n=3 dMMR). In NEST-2, Cohort B enrolled 13 paƟents (all pMMR), and Cohort C enrolled one paƟent 

(dMMR). In Cohort B, two paƟents (NEST2-07, NEST2-08) each had synchronous primary tumors. 
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Therefore, the safety populaƟon included 24 paƟents, and 26 tumors were evaluated for efficacy.  As 

shown in Table 1, the median age was 64 years (range 35–75), with an even distribuƟon of males (n=13, 

54%) and females (n=11, 46%). Half of the study populaƟon was White, and the majority (n=21, 88%) 

were non-Hispanic. Fourteen paƟents (58%) had radiologically locally advanced tumors (T3+) and 42% 

(n=10) had radiographically discernable lymph nodes. The representaƟveness of the study populaƟon is 

shown in Supplementary Table S2.  

 At the data cutoff of March 31, 2026, the median follow-up duraƟon was 32.2 and 23.5 months, 

respecƟvely, for Cohort A and Cohorts B/C. The study was closed aŌer the compleƟon of enrollment to 

Cohort B and one paƟent enrolled in Cohort C, due to an administraƟve reason (PMK leŌ the insƟtuƟon). 

Safety and feasibility 

Neoadjuvant BOT/BAL was safe with no delays to planned surgery in any paƟent. Median Ɵme to 

surgery from start of treatment was 29 days (range 21–37) for Cohort A, and 55 days (range 21–104) for 

Cohorts B and C. All paƟents underwent minimal invasive resecƟon (laparoscopic or roboƟc), with one 

conversion to open surgery. Among all Cohorts, median hospitalizaƟon length of stay was 2 days (range 

1–14). 

TRAEs are provided in Supplementary Table S3. No Grade 4 toxiciƟes occurred. In Cohort A, one 

paƟent had Grade 2 diarrhea/coliƟs that resolved with TNF-alpha inhibiƟon (eg. infliximab). We also 

observed five paƟents with a common symptom paƩern of fever, chills, and faƟgue, noted within 2 

weeks of BOT/BAL administraƟon. These symptoms were readily managed by proacƟve supporƟve care, 

which included non-steroidal anƟ-inflammatory medicaƟon (eg, naproxen) or acetaminophen as an anƟ-

pyreƟc, and rarely, a short course of steroids. Four out of five paƟents with these symptoms were able to 

receive their second dose of BAL without delay; the fiŌh paƟent had fevers accompanied by Grade 3 

faƟgue. In total, 2 out of 10 paƟents in Cohort A required high dose steroids, and 1 paƟent required 

TNF inhibiƟon.   
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In Cohorts B and C, five paƟents had immune-mediated toxicity: coliƟs/diarrhea (n=5; grade 2 

(n=2), grade 3 (n=3)), grade 2 myosiƟs/myocardiƟs (n=1) requiring the use of high dose steroids and 

TNF inhibitor (infliximab) therapy (Supplementary Table S3). Of the 14 paƟents enrolled in Cohorts B 

and C, 9 received all planned treatment (BOT/BAL on day 1 followed by 3 doses of BAL), 3 paƟents 

received 3 BAL doses (treatment held due to coliƟs (n=3)), and 2 paƟents received 2 BAL doses 

(treatment held for coliƟs (n=1) and myosiƟs (n=1)). Among all 24 paƟents (all Cohorts), 2 paƟents (8%) 

had a Clavien-Dindo ClassificaƟon Grade I complicaƟon. No deaths or study disconƟnuaƟons were 

observed.  

Efficacy: pathologic response 

The pOR rate in Cohort A was 70% (n=7/10 paƟents) overall, and 57% (n=4/7) for pMMR 

paƟents. In Cohort B, the pOR rate was 62% (n=8/13; all pMMR). Fig. 1A shows a representaƟve 

example of clinical response following treatment in a pMMR/MSS paƟent.  

The pathologic response for each tumor is shown in Fig. 1B. In Cohort A, 2/7 (29%; 95% CI 4%–

71%) pMMR tumors demonstrated MPR, and in Cohort B, the MPR rate was 7/15 (47%; 95% CI 21%–

73%) pMMR tumors. In a pre-specified secondary analysis, we examined all pMMR tumors from Cohorts 

A and B combined (n=22 tumors). For all pMMR tumors, the pathologic response rate (>50% tumoral 

response) was 59% (13/22; 95% CI, 36%–79%), the MPR rate was 41% (9/22; 95% CI, 21%–64%), and the 

pCR rate was 32% (7/22; 95% CI 14%–55%). Molecular annotaƟon was available in all 22 pMMR tumors 

(Supplementary Table S4). Although there were no associaƟons between tumor mutaƟon burden or PD-

L1 combined posiƟve score with treatment response, tumors with KRAS G12D (n=2) or an acƟvaƟng 

BRAF mutaƟon (n=1, BRAF V600R) had no pathologic response (0%–10% response). In contrast, only 

3/19 tumors (14%) with other KRAS/BRAF mutaƟons (n=2/7), or that were KRAS and BRAF wild type 

(n=1/12), had no pathologic response (p=0.048; Supplementary Table S5). 

D
ow

nloaded from
 aacrjournals.​org/​clincancerres/​article-pdf/​doi/​10.​1158/​1078-0432.​C

C
R

-26-0998/​3824410/​ccr-26-0998.​pdf by guest on 26 August 2026



 16

For dMMR tumors (n=4 overall), the MPR rate was 100% (95% CI, 40%–100%). Two had pCR, and 

one each showed 99% and 98% treatment effect (each having 1–3 small clusters of cancer cells idenƟfied 

within mucin pools).   

As of the data cutoff, no paƟents had CRC recurrence, as shown in the progression free survival 

Kaplan Meier curve (Fig. 1C). ctDNA was examined in 15 paƟents using the commercial tumor informed 

Signatera assay. Nine had ctDNA collected at baseline (prior to study iniƟaƟon) and all were posiƟve 

(range 0.06–54.65 MTM/ml). Of these paƟents, we collected a pre-surgical sample (within 30 days of 

surgery) in 8 paƟents, and 7 paƟents (88%) had clearance of their ctDNA (Supplementary Table S6). As 

shown in Fig. 1D, ctDNA remained undetectable following resecƟon in all paƟents. 

Histological analysis of tumor response 

QualitaƟve review of baseline H&E-stained Ɵssue showed no discernible histologic differences in 

the immune infiltrate between responding and nonresponding tumors. However, the post-treatment 

tumor bed in cases achieving MPR demonstrated several disƟncƟve histological features. These tumor 

beds were characterized by dense mixed inflammatory infiltrates, composed largely of lymphocytes, 

plasma cells, and hisƟocytes, accompanied by mucosal-based granulaƟon Ɵssue with neovascularizaƟon, 

acellular mucin pools, and submucosal fibrosis. Eosinophils and neutrophils were also variably present 

(Supplementary Fig. S3).  

As expected, three of four dMMR tumors exhibited prominent Crohn’s-like reacƟon surrounding 

the tumor bed indicaƟve of a robust anƟ-tumor immune response. However, this reacƟon was also 

present in 73% of pMMR cases with >50% pathologic response aŌer treatment, compared to only 13% 

without pathologic response, revealing a significant associaƟon between the development of prominent 

Crohn’s-like reacƟon and MPR following BOT/BAL (p=0.028, Supplementary Table S7). In all dMMR and 

pMMR tumors with MPR, large acellular mucin pools were striking, with a subset containing sparse 

clusters of residual tumor cells. In pMMR tumors with PR (50%–90% pathologic regression), 
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inflammatory infiltrates were dense and qualitaƟvely similar to those observed in MPR cases but were 

most prominent at the tumor-stromal interface (periphery of viable tumor) and deep within the wall of 

the colon. In cases with a PR, the tumor bed had residual viable tumor that tended to be superficially 

oriented within the center of the tumor bed, a paƩern disƟncƟve from the haphazard arrangement 

typically seen following neoadjuvant chemotherapy. These residual tumors had viable tumor glands that 

frequently showed evidence of ongoing immune-mediated destrucƟon with disrupted crypts, 

incomplete lumens, and frequent luminal microabscesses with necrosis.  

Analysis of the tumor immune microenvironment  

Using the mulƟplex imaging COMET plaƞorm, we studied the composiƟon and spaƟal 

organizaƟon of the tumor immune microenvironment. We idenƟfied 286,935 total immune cells within 

the regions of interest (tumor, peritumoral area, tumor bed) across all samples (Supplementary Fig. S4A, 

S4B). Our analysis revealed notable differences in the character and organizaƟon of the immune 

infiltrate between responding and non-responding tumors at the Ɵme of resecƟon. Tumors achieving 

MPR tended to demonstrate a robust, organized immune infiltrate with co-localizaƟon of mulƟple cell 

types, a paƩern consistent with coordinated anƟ-tumor immunity (Figs. 2A, 2B). In contrast, tumors 

with minimal to no pathologic response exhibited spaƟally isolated immune infiltrates with a greater 

proporƟon of FOXP3+ regulatory T cells (Tregs) (Figs. 2C, 2D). We quanƟfied these differences across 

defined regions of interest to characterize how BOT/BAL immunotherapy modulates the tumor immune 

microenvironment in both responding and non-responding tumors, and to idenƟfy potenƟal differences 

between pMMR and dMMR responses.  

Analysis of baseline biopsies and matched tumor resecƟon specimens suggests treatment-

induced remodeling of the tumor-immune landscape. Following BOT/BAL, we observed a numerical 

decrease in the density of both CD3+FOXP3+ and CD3+CD4+FOXP3+ Tregs, concurrent with a 13-fold 

increase in CD8+ T cell density (Fig. 3A). This shiŌ in the density of infiltraƟng immune cell subsets from 
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baseline to resecƟon was also accompanied by changes in the proporƟon of immune cell populaƟons at 

the Ɵme of resecƟon, with CD8+ T cells increasing from 5% of the immune infiltrate at baseline to 30% in 

the resecƟon specimen (p=0.077, Supplementary Fig. S5A). This resulted in a 21-fold increase in the 

CD8+/Treg raƟo from baseline (CD8+/Treg 0.286) to resecƟon (CD8+/Treg 6.20), consistent with an 

acƟvated anƟ-tumor immune response (Supplementary Fig. S5B).  These changes in the immune 

infiltraƟon were similar when limiƟng the analysis to pMMR CRC (Supplement Figures S11-S14).  

Notably, we observed an increased immune infiltrate in the resecƟon specimens of responders 

as compared with non-responders (Fig. 3B).  The infiltraƟng immune cell density in non-responding 

tumors was 0.52 immune cells/m, whereas in responding tumors it was 3.1 immune cells/m 

(p=0.0048), largely due to changes in the density and proporƟon of effector cells.  Specifically, CD8+ T 

cell density was 19-fold higher in responding versus non-responding tumors (p=0.022), while B cell 

density was 59-fold higher (p=0.07). These differences in immune cell density were associated with 

composiƟonal shiŌs in effector immune cells. Specifically, CD8+ T cells and B cells each comprised 34% 

of the immune infiltrate in responding tumors, compared to 15% and 6%, respecƟvely, in non-

responding tumors (p=0.11 for CD8+ T cells and p=0.018 for B cells, Supplementary Fig. S5C). While the 

density of Tregs is paradoxically higher in responding tumors (p=0.039), they comprise a smaller 

porƟon of the total immune infiltrate in responding tumors compared to non-responding tumors (15% 

vs 31%, respecƟvely). This would indicate that there is proportionally an even greater increase in the 

infiltration of CD8+ T cells in responding tumors. The net result is a notable difference in CD8+ T 

cell/Treg raƟo (0.52 in non-response, 5.27 in response; Supplementary Fig. S5D), consistent with 

acƟvaƟon of an anƟ-tumor immune response in tumors that have pathological evidence of response 

following BOT/BAL.  

We observed no significant difference in the immune cell infiltrate in the baseline biopsy 

samples of responders versus non-responders (Supplementary Fig. S6), possibly suggesƟng that pre-
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exisƟng inflammaƟon was not a major driver of BOT/BAL response. However, analysis of matched 

baseline and resecƟon specimens confirmed that the CD8+ T cell/Treg raƟo improved in both responders 

and non-responders following BOT/BAL therapy (Supplementary Fig. S7), but numerically, to a greater 

extent in responders (Fig. 4).  

This difference in the immune cell composiƟon in responders versus non-responders was 

accompanied by notable differences in the spaƟal distances between immune cells (Supplementary Fig. 

S8).  Specifically, CD8+ T cells and B cells were significantly closer to plasma cells in responders versus 

non-responders, whereas Tregs were further away from CD4+ T cells in responders versus non-

responders. These differences in distances between key regulatory and effector immune cells suggest 

potenƟal differences in local immune cell microenvironments in tumors that demonstrated a response 

to BOT/BAL versus non-response. The differences in distances between key immune cell mediators 

between responders and non-responders were similar in pMMR tumors, suggesƟng a similar immune 

microenvironment in responders, independent of MMR status (Supplement Fig S14).  

Cellular neighborhood enrichment analysis confirmed spaƟal reorganizaƟon of the immune 

microenvironment following BOT/BAL. We idenƟfied 10 disƟnct cellular neighborhoods, or niches, 

defined by the spaƟal proximity of different cell types within 50 mm radius in pathological regions of 

interest (Supplementary Fig. S9A). Responding tumors were characterized by immune-enriched 

communiƟes, parƟcularly niche 3 (B cell-enriched) and niche 6 (CD8+ T cell-enriched), which were 

almost exclusively observed in responders, consistent with the TLSs observed histologically 

(Supplementary Fig. S9B). In contrast, non-responding tumors were enriched by niches 0, 4, and 8, 

characterized by epithelial cells, stroma, and an immune cluster with elevated macrophages (M1 and 

M2) and CD4+ Tregs, respecƟvely. QuanƟtaƟve analysis of the local cellular environment of CD8+ T cells, 

Tregs, and B cells, further illustrated this spaƟal reorganizaƟon (Fig. 5).  
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At baseline, these key immune cells were primarily surrounded by stromal cells, tumor 

epithelium, and lymphaƟc endothelium across all paƟents. Following therapy, this paƩern persisted in 

non-responding tumors, where immune cells remained isolated within stromal and epithelial 

compartments. However, in responding tumor beds, the majority of cells within the niche surrounding 

CD8+ T cells, Tregs, and B cells were other immune cells creaƟng the organized, immune-dense 

microenvironment (Figs. 5 and 2).  

While both dMMR and pMMR tumors demonstrated robust immune infiltraƟon following 

BOT/BAL in responding cases, we observed quanƟtaƟve differences in immune composiƟon in these two 

CRC subtypes (Supplementary Fig. S10A). dMMR tumors exhibited a numerically higher proporƟon of 

CD8+ T cells (51% vs 27% in pMMR responders, p=0.13), consistent with the inherently more 

immunogenic nature of dMMR tumors. Despite this difference, both dMMR and pMMR responders 

showed prominent B cell and plasma cell enrichment in their local microenvironment (Supplementary 

Fig. S10B), suggesƟng that organized humoral immunity contributes to therapeuƟc response across 

these molecular subtypes.  

Discussion 

Neoadjuvant immunotherapy for solid tumor malignancies is an emerging paradigm based on 

strong scienƟfic raƟonale17,19 and has demonstrated compelling efficacy across several malignancies21-24 

(reviewed by Awada, et al.38). In CRC, most of the available data is in paƟents with dMMR.  For example, 

neoadjuvant immunotherapy has been established in paƟents with dMMR rectal cancer with a 

remarkable pathologic and clinical response rate and excellent overall survival39.  For dMMR colon 

cancer, immunotherapy is also now established as the standard of care for adjuvant therapy for locally 

advanced disease40, and emerging evidence strongly supports its use in the neoadjuvant seƫng as 
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well41. However, the data for the use of neoadjuvant immunotherapy for pMMR colon cancer is 

limited29.  

Here, we report the iniƟal safety and efficacy of BOT/BAL as a novel, next-generaƟon, dual 

checkpoint inhibiƟon combinaƟon for locoregional colon cancer. In paƟents with dMMR CRC, this 

combinaƟon achieved a major pathologic response in 4/4 cases, consistent with the known acƟvity of 

checkpoint blockade in dMMR CRC. However, in paƟents with pMMR CRC, we observed a major 

pathologic response rate of 41% (n=9/22), including 32% (n=7/22) of paƟents whose tumors achieved a 

pCR. We also noted that 7/8 paƟents who were ctDNA posiƟve at baseline had evidence of ctDNA 

clearance prior to resecƟon, further supporƟng the acƟvaƟon of anƟ-tumor immunity with this novel 

checkpoint combinaƟon.  

 The phase 2 NICHE-1 trial iniƟally examined the dual checkpoint combinaƟon of nivolumab and 

ipilimumab in a cohort of 31 paƟents with pMMR colon cancer, with half of the paƟents randomly 

assigned to also receive celecoxib 28,29. Similar to the NICHE-1 experience, in both NEST cohorts (NEST-1 

and NEST-2), neoadjuvant BOT/BAL was safe and tolerable, with no paƟent experiencing a delay in 

proceeding to surgery. In NICHE-1, the median Ɵme from study iniƟaƟon to surgery was 33 days, similar 

to our experience in NEST-1 (29 days). In NICHE-1, in a similarly staged populaƟon of pMMR colon cancer 

(eg, 51% locally advanced), nivolumab/ipilimumab demonstrated modest anƟ-tumor acƟvity, with an 

MPR of 19% (n=6/31) 29. In NEST, with the combinaƟon of BOT/BAL, the MPR was 41%, with 32% of 

paƟents experiencing a pCR.  Both NEST and NICHE studies demonstrate remarkable acƟvity of dual 

checkpoint blockade in the neoadjuvant treatment seƫng for pMMR CRC. In our study, with 24-33 

months of follow up, our disease-free survival (DFS) rate is 100%. In NICHE-2, with longer follow up, the 

3-year DFS rate is 93% 42. AlternaƟvely, with neoadjuvant chemotherapy in the FOXTROT study, the 

recurrence rate at 2 years was 16.9% 10.  
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 The MPR rate in NEST-2 is numerically higher (47%) as compared with NEST-1 (27%). We note the 

study was not designed to compare the two treatment schedules. More paƟents experienced immune-

mediated AEs in NEST-2 (n=5/14 vs 2/10 in NEST-1), and 5/14 paƟents did not receive the fourth 

scheduled BAL dose. Although this toxicity suggests that more than two doses of immunotherapy in the 

neoadjuvant seƫng may not be feasible, it is also not clear, if there is indeed a greater pathologic 

response with NEST-2, whether it is because of the addiƟonal BAL doses or the increased Ɵme to surgery, 

which would allow for more Ɵme for the immune system to aƩack the tumor.  

 Our iniƟal correlaƟve analysis of NEST reveals notable changes in the immune density, 

composiƟon, and immune cell niche from baseline to resecƟon in responding tumors. We idenƟfied 

depleƟon of the Treg populaƟon in the resected specimen when compared with the matching baseline 

biopsy in all tumors, but more profound Treg depleƟon in tumors that responded to BOT/BAL. This is 

consistent with the mechanism of acƟon of BOT 13, indicaƟng acƟvaƟon of anƟ-tumor immunity, and is 

similar to NICHE-1 where there was evidence of immune acƟvaƟon in both responding and non-

responding cases. However, in tumors that achieved a major pathologic response, we observed co-

localizaƟon of immune cells, in parƟcular CD8+ T cells and B cells, supporƟng the concept of the 

development of an organized anƟ-tumor immune response and immune acƟvaƟon in response to 

BOT/BAL. AlternaƟvely, in non-responding tumors, although we did see evidence of Treg depleƟon, and 

an increase in CD8+ T cells, we found no evidence that they co-localized or were organized to generate an 

anƟ-tumor immune response. Further, although there was a numerically greater infiltraƟon of CD8+ T 

cells in dMMR tumors compared with pMMR tumors with major pathologic response, resulƟng in a 

larger CD8+ T cell/ Treg raƟo, we found similar paƩerns of immune cell microenvironments, suggesƟng 

similar immune acƟvaƟon with BOT/BAL therapy in both dMMR and pMMR tumors.  

Our observaƟon that acƟvaƟng mutaƟons of the RAS/RAF pathway may be associated with less 

acƟvity with BOT/BAL is limited by the small samples size.  In non-small cell lung cancer, KRAS G12D is 
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associated with resistance to immunotherapy, and an isogenic lung cancer model showed that KRAS 

G12D is associated with specific reducƟon in CD8+ T cell infiltraƟon and reduced PD-L1 expression 43. 

KRAS G12D mutaƟons are associated with significant reducƟon in IFN-a and IFN-g signaling in CRC and 

reduced T cell infiltrate 44, both of which would predict resistance to immunotherapy, consistent with 

our observaƟons. AlternaƟvely, in dMMR metastaƟc colorectal cancer, BRAF V600E mutaƟon does not 

predict resistance to immunotherapy in a large retrospecƟve analysis45. These preliminary data will need 

further evaluaƟon and validaƟon.  

This study has several limitaƟons. The sample size of both NEST-1 and NEST-2 is small, and the 

follow-up period of the study is also relaƟvely short; thus, the durable efficacy of the combinaƟon of 

BOT/BAL is unknown. Further, the study was underpowered to determine the opƟmal duraƟon of 

neoadjuvant therapy versus the number of immunotherapy treatments prior to surgical resecƟon. 

However, this data highlights criƟcal knowledge gaps in advancing checkpoint blockade for neoadjuvant 

CRC treatment, including: (1) does therapy duraƟon affect local and systemic outcomes, (2) are there 

biomarkers predicƟve of resistance, and fundamentally, (3) why is immune acƟvaƟon effecƟve in the 

localized seƫng but diminished once metastases develop?  

Despite these limitaƟons, the NEST study provides preliminary evidence of the efficacy and 

safety of BOT/BAL in the neoadjuvant treatment seƫng. The compelling pathologic response, coupled 

with the DFS and evidence of ctDNA clearance prior to resecƟon with BOT/BAL therapy, as well as the 

reorganizaƟon of the local immune infiltrate suggesƟng acƟvaƟon of a robust anƟ-tumor immune 

response, suggest the conƟnued development of BOT/BAL in the neoadjuvant treatment seƫng for 

pMMR CRC.  
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FIGURE LEGENDS 

Figure 1. Efficacy of neoadjuvant BOT/BAL in paƟents with localized colon cancer. (A) PaƟent with clinical 
response. (B) Pathologic tumor response for all n=26 tumors, shown as Cohort A/NEST-1 pMMR (n=7), 
Cohort B/NEST-2 pMMR (n=15), and dMMR (n=3 Cohort A, n=1 Cohort C). (C) Kaplan Meier curve for 
disease free survival for Cohort A (NEST-1) and Cohorts B/C (NEST-2). (D) Clinical circulaƟng tumor DNA 
for paƟents (n=15) pre- and following iniƟaƟon of therapy. 

 

Figure 2. MulƟplex immunofluorescent images of a tumor bed in a responding paƟent (A low power, B 
high power), and the tumor of a non-responding paƟent (C low power, D high power). Pathologic 
response is associated with a dense and diverse immune infiltrate, consistent with acƟvaƟon of anƟ-
tumor immunity following BOT/BAL. 

 

Figure 3. Density of immune infiltrate (A) in matched baseline versus resecƟon paired specimens, and in 
the (B) resecƟon specimens of responders and non-responders. (A) The density of Tregs is numerically 
reduced in the resecƟon specimen compared with baseline, whereas CD8_T cell density is increased. (B) 
The density of immune cells in responders is significantly higher than of non-responders (3.1 cells/m v 
0.52 cells/m, p=0.0048), dominated by an infiltrate of B cells and CD8+ T cells. Pathologic treatment 
effect (0-100%) is indicated. 

 

Figure 4. ComposiƟon of the immune infiltrate from baseline to resecƟon, in both responding and non-
responding tumors. The proporƟon of Tregs decreased following BOT/BAL therapy, whereas CD8+ T cells 
increased.  This results in a numerical increase in the CD8+/Treg T cell raƟo, more in the responders 
versus the non-responders. The log rank p-value is provided comparing the CD8+T cell/ Treg raƟo in each 
condiƟon. 

 

Figure 5. The immune cell community is disƟnct in responding (n=7) versus non-responding  (n=4) 
tumors.  The pie chart idenƟfies the prevalence of cells within 50 microns of the cell type of interest. At 
baseline, the microenvironment of immune cells of interest (CD8+ T cells, Tregs, and B cells) is 
predominantly composed of lymphaƟc endothelium, stromal cells, and undefined T cells. Conversely, 
these immune cells are notably infrequently found co-localizing with other B-cells, CD4+ T-cells, or CD8+ 
T-cells. In non-responding paƟents, the microenvironment of the immune cells of interest is largely 
composed of stromal and smooth muscle cells, accompanied by a notable increase in M2 macrophages. 
We also observe that the local microenvironment of plasma cells is mostly comprised of M2 
macrophages. In contrast, responding paƟents are characterized by a markedly different immune cell 
microenvironment composiƟon, with relaƟve enrichment for B cells, T cells (CD4+, CD8+ and other 
undefined subtypes), and Tregs (accounƟng for >50% of cells within these localized regions).  
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Table 1. PaƟent demographics.  
 

Total  
(N=24) 

Cohort A 
(n=10) 

Cohort B 
(n=13) 

Cohort C  
(n=1) 

dMMR/MSI-H 
 (n=4) 

Age,  
Median (Q1, Q3) 

64 
(46, 73) 

57 
(35, 69) 

68 
(59, 75) 

71 61 
(43, 72) 

Male:Female 13:11 5:5 8:6 1 male 3:1 

Race 
   

 
 

White 
Asian 
Black 

Other 

12 
4 
4 
4 

5 
1 
2 
2 

6 
3 
2 
2 

1 
0 
0 
0 

3 
0 
0 
1 

Ethnicity 
   

 
 

Hispanic 
Non-Hispanic 

Other 

1 
21 
2 

1 
9 
0 

0 
11 
2 

0 
1 
0 

0 
4 
0 

Tumor LocaƟon 
   

 
 

LeŌ sided 
Right sided 

14 
12 

5 
5 

9 
6 

0 
1 

3 
1 

Clinical T Stage      

T1/T2 
T3+ 

10 
14 

1 
9 

9 
4 

1 
0 

1 
3 

Clinical N Stage      

N+ 
Nx (or N0) 

10 
16 

9 
1 

1 
14 

0 
1 

3 
1 
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