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Goals

• Scope of metastatic colorectal cancer
• Current treatment approaches utilizing various biologic 

agents:
• VEGF inhibitors
• EGFR inhibitors
• Immune check point inhibitors 
• BRAF inhibitors
• HER2 inhibitors







Pathophysiology

• Molecular features of right-sided (proximal) colon cancers are 
different from left-sided (distal) colon and rectal cancers

• Molecular, embryological, biological, and anatomical differences
• Right: immunogenicity (MSI, RAS/BRAF, PIK3CA); midgut; worse clinical 

outcomes
• Left: less immunogenic; canonical pathways (TP53); hindgut; better clinical 

outcomes

• Sidedness as a predictive marker of response to anti-EGFR drugs



Evelien Dekker, Pieter J Tanis, Jasper L A Vleugels, Pashtoon M Kasi, Michael B Wallace. Colorectal cancer. The Lancet. Volume 
394, Issue 10207. 2019.



Pathology/Molecular Studies

• Extended RAS testing (KRAS, NRAS)
• Mismatch repair proteins

• MLH1, MSH2, MSH6, PMS2

• Microsatellite instability testing
• BRAF testing
• Next generation sequencing/multigene panels

• NTRK
• ERBB2



Molecular Subtype and Survival

JAMA. 2021;325(7):669-685. doi:10.1001/jama.2021.0106



Treatment Options in Metastatic CRC



First Line Therapies – Chemotherapy

• Typically for MMR proficient/MSS tumors

• Chemotherapy backbone
• 5FU/LV, capecitabine
• FOLFOX/CAPOX
• FOLFIRI/CAPIRI
• FOLFOXIRI

Ann Oncol. 2016;27(8):1539-1546



First Line Therapies – Biologic Therapies

• VEGF inhibitor - Bevacizumab - administered with either irinotecan or 
oxaliplatin containing chemotherapy 

• improved PFS (HR, 0.79; P < .001) but not OS (HR, 0.92; P = .18)

Eur J Cancer. 2019;106:37-44.
Oncologist. 2013;18(9):1004-12. Epub 2013 Jul 23. 



First Line Therapies – Biologic Therapies

• EGFR inhibitor – Cetuximab, Panitumumab – combined with 
chemotherapy 

• only effective for patients with left sided KRAS/NRAS wild-type metastatic CRC
• Both considered interchangeable
• Colon sidedness matters

Ann Oncol. 2014;25(7):1346-1355



First Line Therapies – Biologic Therapies

• EGFR vs VEGF inhibitors – how do you choose?

• CALGB/SWOG 80405: KRAS WT mCRC FOLFOX or FOLIRI + cetuximab 
or bevacizumab

• No differences in OS (30.0 months for cetuximab vs 29.0 months for 
bevacizumab) or PFS (10.5 months vs 10.6 months)

JAMA. 2023;329(15):1271-1282
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First Line Therapies – Biologic Therapies

• EGFR vs VEGF inhibitors – how do you choose?

• Sidedness is strongest factor to consider

• Resectability of oligometastatic disease

JAMA. 2023;329(15):1271-1282



First Line Therapies – Immune checkpoint 
inhibitors
• Tumors that are MSI-High or mismatch repair protein deficient

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immune-checkpoint-inhibitor



First Line Therapies – Immune checkpoint 
inhibitors
• Pembrolizumab – KEYNOTE-177



First Line Therapies – Immune checkpoint 
inhibitors
• Pembrolizumab – KEYNOTE-177

• pembrolizumab was superior to 
chemotherapy with respect to 
progression-free survival (median, 16.5 
vs. 8.2 months; hazard ratio, 0.60; 95% 
confidence interval [CI], 0.45 to 0.80; 
P=0.0002)

T André et al. N Engl J Med 2020;383:2207-2218.



First Line Therapies – Immune checkpoint 
inhibitors
• Nivolumab/Ipilimumab – CheckMate-142

JCO. 2022 Jan 10;40(2):161-170



First Line Therapies – Immune checkpoint 
inhibitors
• Nivolumab – CheckMate-142

• Objective  re sponse  ra te  and  d isease  con trol ra te  were  69% (95% 
CI, 53 to  82) and  84% (95% CI, 70.5 to  93.5), re spective ly, with  13% 
com ple te  re sponse  ra te

• Median  du ra tion  of re sponse  was not reached ; 74% of 
re sponde rs had  ongoing  re sponses a t da ta  cu toff

• Median  p rogression -free  su rviva l and  m edian  ove ra ll su rviva l 
were  not reached  with  m in im um  follow-up  of 24.2 m on ths (24-
m on th  ra te s, 74% and  79%, re spective ly)

JCO. 2022 Jan 10;40(2):161-170
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Second Line therapies – Angiogenesis 
inhibitors
• Continuation of bevacizumab + chemotherapy backbone
• Aflibercept + FOLFIRI

• Median  OS was sign ifican tly longe r in  pa tien ts trea ted  with  
a flibe rcep t (13.5 ve rsus 12.1 m on ths) a s was m edian  PFS (6.9 
ve rsus 4.7 m on ths)

• Worse  toxicity p rofile  com pared  to  bevacizum ab
• Ramucirumab + FOLFIRI

• Median  OS was m odestly bu t sign ifican tly g rea te r with  
ram ucirum ab  (13.3 ve rsus 11.7 m on ths), a s was m edian  PFS (5.7 
ve rsus 4.5 m on ths)

Lancet Oncol. 2013;14(1):29. Epub 2012 Nov 16

J Clin Oncol. 2012;30(28):3499. Epub 2012 Sep 4.         Lancet Oncol. 2015;16(5):499. Epub 2015 Apr 12



Second Line therapies – BRAF V600E +

• BRAF V600E mutation occurs in approximately 10% of mCRC



Second Line therapies – BRAF V600E +
• median OS 9.0 months in the triplet-therapy group vs 5.4 months in 

control group (HR for death, 0.52; P<0.001). 

N Engl J Med. 2019;381(17):1632. Epub 2019 Sep 30.



Second Line therapies – BRAF V600E +

N Engl J Med. 2019;381(17):1632. Epub 2019 Sep 30.



Second Line therapies – HER2 overexpressors
• ~ 3 to 5% of CRCs have amplification of the HER2 oncogene or 

overexpress its protein product, HER2



Second Line therapies – HER2 overexpressors

• Tucatinib plus trastuzumab - MOUNTAINEER

Lancet Oncol. 2023;24(5):496.
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Second Line therapies – HER2 overexpressors

• Trastuzumab plus lapatinib – HERACLES
• 30% (8/27) objective response; 44% (12/27) stable disease 

• Trastuzumab plus pertuzumab – MyPathway 
• 26% (22/84) objective response

• Fam-trastuzumab deruxtecan – DESTINY-CRC01
• 45% objective response (24/53)
• Median PFS 7 months, median OS 16



JAMA. 2021;325(7):669-685. doi:10.1001/jama.2021.0106



Treatment Options in Metastatic CRC



Thank you!
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