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LEARNING     OBJECTIVES

´ MSI-H (dMMR) Colo-Rectal cancer and ImmunoRx
´ Memorial Sloan Kettering ASCO 2022

´ NICHE-2 Trial ESMO 2022

´ Metastatic CRC  MSS and IO 
´ Advanced CRC:

´ Neur 2 Neu (+) : MOUNTAINEER

´ Triplet /Pan Vs Doublet/ Pan for Left sided 

´ Locally Advanced :
´ Does Neoadjuvant Chemotherapy have role…: OPTICAL Trial

´ Circulating Tumor /Free DNA in Early stage Colon Ca: DYNAMIC TRIAL 



PD-1 blockade as curative-intent therapy in mismatch repair deficient locally advanced rectal cancer 
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Conclusion



Where do we go from here ?

No MMR Stratification 
No ImmunoRx



Do we really need Randomized Trial to    
answer this question?



NICHE 2 TRIAL :   

Nivolumab, Ipilimumab & COX2-inhibition   
in Early Stage Colon Cancer 

´ 112 patients : Non Met, dMMR , cT3 and/or N+, No perf, No 
Obstruction
´ Nivo 3  mg/kg plus 1 mg/kg of ipilimumab in the first cycle,

´ then Nivolumab in the second cycle 2 weeks later,

´ followed by surgery within 6 weeks

´ The primary end points of this study :

´ 3-year disease-free survival (DFS) and safety

´ Secondary end points included MPR and cPR

´ Safety and feasibility would be reached if surgery was performed on 
time, with no more than 2 weeks delay in 95% of patients. 

´ A 3-year DFS of 93% would also be deemed successful.



´ All patients underwent surgery:

´ All tumor-free resection margins, with 98% of patients 
undergoing timely surgery

´ Pathologic response was defined as 50% or less 
residual viable tumor (RVT),
´ MPR as 10% or less RVT including tumors with path 

Response  in the primary tumor but RVT in the lymph node

´ pCR as 0% RVT in both the primary tumor and lymph 
nodes.





´ 107 patients were evaluated for efficacy:

´ 106 patients (99%) showed a pathologic response. 

´ MPR was seen in 102 à (95%)

´ pCR in 72 Pt à (67%)

´ Partial pathologic response in 4 (4%) patients. 

´ Only 1 patient did not experience pathologic response with 60% RVT upon 
evaluation

´ For the 97 patients in the per protocol population who had Lynch 
status available
´ 65 had a sporadic dmmR tumor à 58% pCR

´ 32 had Lynch syndromeà 78% pCR



NICHE 2 TRIAL  



NICHE 2 TRIAL





Conclusion     Niche 2 

´ LBA7 - Neoadjuvant immune checkpoint inhibition in locally 
advanced MMR-deficient colon cancer: the NICHE-2 study

´ Achieved Primary end points:

´ Major Path. Response in 95%

´ Complete Path response in 67%

´ 98% of Patients had undergone surgery , with no major safety 
challenges

´ Historical data in Neoadjuvant CHEMOTHERAPY , the same 
population had only 7 % of cPR

´ The 3 year DFS will be presented in 2023 !!



Metastatic CRC , MSS and 
Role of Immunotherpay

´ Leveraging Targeted  or chemotherapy to enhance 
the efficacy of Immunotherpay in Metastatic CRC 
with No Loss of MMR  Expression  ( MSS)

´ Are we there Yet ??















Future Direction
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John H. Strickler, Andrea Cercek, Salvatore Siena, Thierry Andre, Kimmie Ng, Eric Van Cutsem, Christina Wu, Andrew 
Scott Paulson, Joleen M. Hubbard, Andrew L. Coveler, Christos Fountzilas, Adel Kardosh, Pashtoon Murtaza Kasi, Heinz-
Josef Lenz, Kristen Ciombor, Elena Elez, David L. Bajor, Michael Stecher, Wentao Feng, Tanios S. Bekaii-Saab 

Primary analysis of MOUNTAINEER: 
A phase 2 study of tucatinib and trastuzumab 

for 
HER2-positive mCRC

European Society of Medical Oncology World Congress on Gastrointestinal Cancer. Jun 29-Jul 2, 2022. Abstract LBA-2
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BRAF, B-Raf proto-oncogene; EGFR, epidermal growth factor receptor; HER2, human epidermal growth factor receptor 2; mCRC, metastatic colorectal cancer; RAS, rat sarcoma virus; TKI, tyrosine kinase inhibitor.

1. Benson et al. J Natl Compr Canc Netw. 2021;19(3):329. 2. Kang et al. J Manag Care Spec Pharm. 2021;S20. 3. Kulukian et al. Mol Cancer Ther. 2020;19:976. 4. Patel et al. J Pers Med. 2019;9. 5. Sartore-Bianchi et al. Oncologist. 2019;24:1395. 
6. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT03043313. Accessed Jun 1, 2022. 

´ HER2 amplification/overexpression (HER2+) occurs in ~3%–5% of all patients 
with mCRC and ~10% of patients with RAS/BRAF wild-type mCRC1-5

´ Patients with HER2+ mCRC who progress on early lines of chemotherapy 
regimens receive limited clinical benefit from current standard-of-care 
treatments1

´ Tucatinib is a highly selective TKI for HER2 with minimal inhibitory effect on 
EGFR3

´ In patient-derived xenograft models of HER2+ mCRC, tucatinib + trastuzumab 
showed significantly greater antitumor activity compared with either agent alone 

´ The MOUNTAINEER trial (NCT03043313) evaluates the efficacy and safety of 
the  investigational combination of tucatinib with trastuzumab in patients with 
HER2+ and RAS wild-type mCRC6

Background



Data cut-off for current analysis, March 28, 2022

a Each treatment cycle is 21 days; b Patients remained on therapy until evidence of radiographic or clinical progression, unacceptable toxicity, withdrawal of consent, or study closure; c Stratification: Left sided tumor primary vs other; d Patients were allowed to cross over and receive tucatinib and trastuzumab if they experienced radiographic progression at any time point or if they had not achieved a PR or CR by week 12; e Patients had HER2+ tumors as defined by one or more protocol 
required local tests: IHC 3+ (n=46), amplification by ISH (n=36), or amplification by NGS (n=69)

2L+, second line and later; BICR, blinded independent central review; BID, twice a day; C1D1, cycle 1 day 1; CR, complete response; DOR, duration of response; HER2, human epidermal growth receptor 2; IHC, immunohistochemistry; ISH, in situ hybridization; mAb, monoclonal antibody; mCRC, metastatic colorectal cancer; NGS, next-generation sequencing; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PO, orally; Q3W, every 3 weeks; PR, partial response; R, randomisation; RAS, rat sarcoma virus; RECIST, Response Evaluation Criteria in Solid Tumors; US, United States; VEGF, vascular endothelial growth factor. 

https://clinicaltrials.gov/ct2/show/NCT03043313

MOUNTAINEER: Global, Open-Label, Phase 2 Trial 

MOUNTAINEER began as a US Investigator-Sponsored Trial and initially consisted of a single cohort (Cohort A) and was expanded 
globally to include patients randomised to receive tucatinib + trastuzumab (Cohort B) or tucatinib monotherapy (Cohort C)

Key Eligibility Criteria

• ≥2L mCRC
• HER2+ per local 

IHC/ISH/NGS 
testing

• RAS wild-type
• Measurable 

disease per RECIST 
1.1

• Prior 
fluoropyrimidines, 
oxaliplatin, 
irinotecan, and 
anti-VEGF mAb

Cohort A (n=45)

Tucatinib 300 mg PO BID
+ 

Trastuzumab 6 mg/kg 
Q3W (loading dose 8 

mg/kg C1D1)a,b

Cohort B (n=41)

Tucatinib 300 mg PO 
BID
+ 

Trastuzumab 6 mg/kg 
Q3W (loading dose 8 

mg/kg C1D1)a,b

Cohort C (n=31)

Tucatinib 300 mg 
PO BIDa,d

Expansion
Rc

Endpoints 

Efficacy
Assessed in patients who received any 
amount of study treatment and had 
HER2+ tumorse

1. Primary: Confirmed ORR in Cohorts A+B 
(RECIST 1.1 per BICR)

2. Secondary: 
• Cohorts A+B: DOR per BICR, PFS per 

BICR, and OS
• Cohort C: ORR by 12 weeks of 

treatment (RECIST 1.1 per BICR)

Safety presented in Cohorts A+B who 
received any amount of study treatment 



Tucatinib + Trastuzumab: Efficacy Outcomes

a Confirmed best overall response assessed per RECIST 1.1; b Includes SD and non-CR/non-PD; c Includes patients with no post-baseline response assessment and patients whose disease assessments are not evaluable; d Two-sided 95% exact confidence interval, computed using the Clopper-Pearson method (1934); e Time from the start of study treatment (Cohort A) or date of randomisation (Cohort B) to the first documentation of objective response (CR or PR that is subsequently confirmed); 
f Defined as sum of CR, PR, and SD 

BICR, blinded independent central review; cORR, confirmed objective response rate; CR, complete response; DCR, disease control rate; PD, progressive disease; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease. 

Data cutoff: 28 Mar 2022

Responses

Tucatinib + Trastuzumab
Cohorts A+B

n=84

Best overall response per BICRa, n (%)
CR 3 (3.6)
PR 29 (34.5)
SDb 28 (33.3)
PD 22 (26.2)
Not availablec 2 (2.4)

cORR per BICR, % (95% CI)d 38.1 (27.7, 49.3)
cORR per Investigator, % (95% CI)d 42.9 (32.1, 54.1)
Median time to objective response per BICRe, months 
(range) 2.1 (1.2, 9.8)

DCRf per BICR, n (%) 60 (71.4)
Median DOR per BICR, months (95% CI) 12.4 (8.5, 20.5)



a Two patients did not have HER2+ disease as specified per protocol and were excluded; b One patient discontinued before receiving treatment
ECOG, Eastern Cooperative Oncology Group. 

Key Baseline Patient Characteristics

Characteristics, n (%)

Tucatinib + Trastuzumab Tucatinib Monotherapy

Cohorts A+B
n=84a

Cohort C
n=30b

Median age, years (range) 55.0 (24, 77) 59.5 (29, 75)

Sex
Male 51 (60.7) 15 (50.0)
Female 33 (39.3) 15 (50.0)

ECOG Performance 
Status

0 50 (59.5) 17 (56.7)
1 31 (36.9) 13 (43.3)
2 3 (3.6) 0

Primary tumor site

Left colon and rectum 71 (84.5) 27 (90.0)
All other primaries 13 (15.5) 3 (10.0)

Transverse colon 7 (8.3) 0
Right colon 5 (6.0) 3 (10.0)
Multiple/overlapping 

sites
1 (1.2) 0

Stage IV at initial diagnosis 50 (59.5) 19 (63.3)
Patients with liver metastases at study entry 54 (64.3) 15 (50.0)
Patients with lung metastases at study entry 59 (70.2) 20 (66.7)



Tucatinib + Trastuzumab: Change in Tumor Size

a Four patients who did not have baseline and/or post-baseline target lesion measurements are excluded

CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease. 

Data cutoff: 28 Mar 2022

Maximum Change in Tumor Size

Patients with reduction in tumor burden: n=52/80 (65.0%)



Tucatinib + Trastuzumab: 
cORR per BICR in Prespecified Subgroups

BICR, blinded independent central review; cORR, confirmed objective response rate; ECOG, Eastern Cooperative Oncology Group. 
Data cutoff: 28 Mar 2022



Tucatinib + Trastuzumab: PFS and OS

BICR, blinded independent central review; IQR, interquartile range; OS, overall survival; PFS, progressive-free survival. 
Data cutoff: 28 Mar 2022

Progression-free Survival per BICR Overall Survival

Tucatinib + 
Trastuzumab Events

Median 
PFS 95% CI

Cohorts A+B 59/84 8.2 
months 

4.2, 10.3

Tucatinib + 
Trastuzumab Events

Median 
OS 95% CI

Cohorts A+B 38/84 24.1 
months 

20.3, 36.7

Median follow-up for Cohorts A+B was 20.7 months (IQR, 11.7, 39.0) 



Most Common TEAEs (≥10%) for Tucatinib + Trastuzumab

AE, adverse event; IRR, infusion-related reaction; TEAE, treatment-emergent adverse event.

Data cutoff: 28 Mar 2022

• Most common tucatinib-related AEs (≥10%): diarrhoea (52.3%), fatigue (29.1%), nausea (18.6%), and 
dermatitis acneiform (17.4%)

• Grade ≥3 tucatinib-related AEs (≥2%): alanine aminotransferase increase (2.3%) and diarrhoea (2.3%)

Most Common Treatment-emergent Adverse Events (≥10%)  



Conclusions

AE, adverse event; DOR, duration of response; HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; ISH, in situ hybridization; LFT, liver function test; mCRC, metastatic colorectal cancer; mFOLFOX6, 5-
fluorouracil, leucovorin, and oxaliplatin; ORR, objective response rate; OS, overall survival; PFS, progression-free survival. 

´ In chemotherapy-refractory patients with HER2+ mCRC, tucatinib in combination 
with trastuzumab demonstrated durable and clinically meaningful antitumor 
activity 
´ Confirmed ORR of 38.1%, DOR of 12.4 months, median PFS of 8.2 months, and median OS of 

24.1 months

´ Tucatinib + trastuzumab was well tolerated and had low discontinuation rate
´ Diarrhoea was predominately low grade and manageable; no Grade 4 events

´ No deaths resulted from AEs

´ Tucatinib in combination with trastuzumab has the potential to become a new 
standard of care for patients with HER2+ mCRC

´ Ongoing phase 3 MOUNTAINEER-03 trial (NCT05253651) will compare tucatinib + 
trastuzumab + mFOLFOX6 with standard of care
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MOUNTAINEER-03: 
Global, Randomised, Open-Label, Phase 3 Trial

a Stratification: Primary tumor sidedness, liver metastases; b Levoleucovorin may be given in place of leucovorin; c Alpha-controlled

1L, first line; BICR, blinded independent central review; ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; ISH, in situ hybridization; mCRC, metastatic colorectal cancer; mFOLFOX6, 5-fluorouracil, leucovorin, and oxaliplatin; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; R, randomisation; RAS, rat sarcoma virus; RECIST, Response Evaluation Criteria in Solid Tumors. 

https://clinicaltrials.gov/ct2/show/NCT05253651

Key Eligibility Criteria

• HER2+ 1L mCRC assessed by 
central IHC/ISH testing 

• RAS wild-type
• Measurable disease per RECIST 

1.1
• ECOG Performance Status 0-1
• Treated, stable central nervous 

system metastases permitted

Tucatinib + 
Trastuzumab + 

mFOLFOX6b
(n≈200)

mFOLFOX6b ±
Bevacizumab or 

Cetuximab 
(n≈200)

Ra

Endpoints 

Primary
PFS per RECIST 1.1 (BICR)

Secondaryc

• OS
• Confirmed ORR per 

RECIST 1.1 (BICR)







TRIPLETE STUDY  GONO 
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TRIPLETE STUDY / GONO 
Conclusion

´ At a median follow up of 26.5 months:

´ There was no difference in any treatment outcome between the 
three Vs  two-drug regimens  objective response rate 73% vs76%;

´ Progression-free survival (median 12.7 and 12.3 month

´ Achievement of  R0 resection of metastatic disease  25% and 29%

´ Conclusion:

´ Primary End Point was NOT Met: FOLFOXORI/PAN is NOR superior to 
FOLFIX/PAN

´ High grade G/4 Diarrhea were more seen Triplet
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OPTICAL  TRIAL  
Conclusion                   

´ Difference in 3-year DFS  
was observed Periop. 
Group à 78.7% Vs  
Standard Grp 76.6%

´ Did NOT reach statistical 
significance

´ pCR was seen in 7% and 
20% downstaged

´ Post Hoc 
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CIRCULATING TUMOR DNA  stage II Colon cancer
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CIRCULATING TUMOR DNA stage II Colon cancer



CONCLUSION
´ The Management paradigm of Colo-Rectal Cancer is an evolving Process.

´ Localized Rectal Cancer MSI-H may benefit from Immunotherapy ( 

Dostarlimab) without need for TNT( Chemotherapy with Radiation / 

ChemoXRT)  Nor Surgery 

´ Perioperative IO in Locally Advanced Colon cancer MSI-H lead to 

significant Path response ( MPR, CPR)

´ Triplet ChemoRx with Panitumumab is No different than Doublet/Pan in 

Left sided Colon Ca Ras /Raf WT

´ Targeting Heur2 Neu in Ras WT  Met. CRC is an other pathway to explore 

in Phase III trials

´ Ongoing Trials with focus Met CRC MSS and IO, KRAS G12 C Mut along 

Anti-EGFR among Others  are on the  way ….( Never Straight)




