
2 1 9

Amivantamab treatment and intra-tumoral gene expression and  
immune cell changes in refractory metastatic colorectal cancer:  
Whole transcriptome RNA-sequencing analysis from the OrigAMI-1 study
Cathy Eng1,*, Paul E Oberstein2, J Randolph Hecht3, Filippo Pietrantonio4, Dirk Arnold5, 
Yong Sang Hong6, Myung Ah Lee7, Harvey Yu-Li Su8, Sae-Won Han9, Rianka Bhattacharya10, 
Emrullah Yilmaz10, Mahesh Daksh10, Mahadi Baig10, Sanjib Chowdhury11, Xuesong Lyu12,  
Joshua C Curtin13, Medha Kamat13, Michael Gormley13, Bharvin Patel13, Elena Élez14 
*Presenting author: cathy.eng@vumc.org.

1Vanderbilt-Ingram Cancer Center, Nashville, TN, USA; 2NYU Langone Health, New York, NY, USA; 3UCLA Jonsson Comprehensive Cancer Center, Santa Monica, CA, USA; 4Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan, Italy; 5Asklepios Tumorzentrum Hamburg, AK Altona, Hamburg, Germany; 6Asan Medical Center, Seoul, Republic of Korea; 7Seoul St. Mary’s Hospital, The Catholic University of Korea, Seoul, Republic of Korea; 
8Kaohsiung Chang Gung Memorial Hospital, Kaohsiung City, Taiwan; 9Seoul National University Hospital, Seoul, Republic of Korea; 10Johnson & Johnson, Raritan, NJ, USA; 11Johnson & Johnson, Cambridge, MA, USA; 
12Johnson & Johnson, Shanghai, China; 13Johnson & Johnson, Spring House, PA, USA; 14Vall d’Hebron University Hospital, Barcelona, Spain 

R EFER EN C ES:
1. Cervantes A, et al. Ann Oncol. 2023;34(1):10–32. 2. Khambata-Ford S, et al. J Clin Oncol. 2007;25(22):3230–3237. 3. Raghav K, et al. Oncotarget. 2016;7(34):54627–54631. 4. Kishiki T, et al. Cancer Chemother Pharmacol. 2014;73(4):749–757. 5. Parizadeh SM, et al. IUBMB Life. 2019;71(7):802–811. 6. Moores SL, et al. Cancer Res. 
2016;76(13):3942–3953. 7. RYBREVANT® (amivantamab-vmjw) injection, for intravenous use [package insert]. Janssen Biotech, Inc.; 2025. 8. European Medicines Agency. Annex I summary of product characteristics. Accessed April 4, 2025. https://www.ema.europa.eu/en/documents/product-information/rybrevant-epar-product-
information_en.pdf. 9. Oberstein PE, et al. Presented at: American Society of Clinical Oncology (ASCO) Gastrointestinal Cancers Symposium; January 18–20, 2024; San Francisco, CA, USA. Abstract 135. 10. Raghav K, et al. Presented at: American Society of Clinical Oncology (ASCO) Gastrointestinal Cancers Symposium;  
January 23–25, 2025; San Francisco, CA, USA. Poster 197. 11. Schubert M, et al. Nat Commun. 2018;9(1):20. 12. Rooney MS, et al. Cell. 2015;160(1–2):48–61.

Background
	y Anti–epidermal growth factor receptor (EGFR) antibodies (cetuximab and panitumumab) 

with chemotherapy (FOLFOX or FOLFIRI) can be used to treat left- and right-sided  
RAS/BRAF wild-type (WT) metastatic colorectal cancer (mCRC)1

	y High AREG and EREG expression in mCRC has been shown to correlate with improved 
disease control and longer progression-free survival (PFS) with anti-EGFR therapy2

	y High MET expression is associated with aggressive disease and a poor prognosis in 
mCRC, and acquired MET alterations can lead to resistance to anti-EGFR therapies3-5

	y Amivantamab is an EGFR-MET bispecific antibody with immune cell–directing activity,6 
which is approved by the US Food and Drug Administration and the European Medicines 
Agency in several EGFR-mutated advanced non-small cell lung cancer indications7,8 
(Figure 1)

	y Amivantamab monotherapy has shown promising activity in participants with refractory 
mCRC, independent of primary tumor sidedness (left or right)9,10

	y Here, we analyzed gene expression data from the OrigAMI-1 study to identify 
mechanisms of sensitivity and action in response to amivantamab monotherapy

FIGURE 1: Amivantamab’s triple mechanism of action
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Methods
	y The phase 1b/2 OrigAMI-1 study (ClinicalTrials.gov Identifier: NCT05379595) 

enrolled participants with mCRC harboring WT KRAS, NRAS, BRAF V600, and EGFR 
ectodomain, without ERBB2/HER2 amplification (Figure 2)

	y Participants with left-sided mCRC without prior anti-EGFR therapy (Cohort A) and with 
prior anti-EGFR therapy (Cohort B), as well as participants with right-sided mCRC with 
or without prior anti-EGFR therapy (Cohort C), received amivantamab intravenous (IV) 
monotherapy (1050 mg; 1400 mg if body weight ≥80 kg) 

	y Tumor biopsy samples were collected at screening and Cycle 3 Day 1 (C3D1; if feasible)
	y Whole transcriptome RNA-sequencing data of paired baseline and C3D1 tumor samples 

were generated by Foundation Medicine
	y Gene expression data were analyzed using standard bioinformatic methods to identify 

gene signatures associated with amivantamab treatment in baseline tumor samples 
(n=76) and paired baseline and C3D1 tumor samples (n=17)

FIGURE 2: OrigAMI-1 study design

Cohort A: 3L+ left-sided, no prior EGFRi
(n=16)

Cohort B: 3L+ left-sided, with prior EGFRi
(n=43)

Cohort C: 3L+ right-sided, prior EGFRi allowed
(n=17)

Amivantamab phase 1b/2 dose expansion monotherapy cohorts

Amivantamab 1050 mg IV (1400 mg if body weight ≥80 kg)
weekly for the first 4 weeks, then every 2 weeks

Key eligibility criteria

• Unresectable or metastatic CRC

• WT KRAS, NRAS, BRAF V600,
EGFR ectodomaina

• No ERBB2/HER2 amplificationa

• Received 2 or 3 prior lines of
systemic therapy in the 
metastatic setting 

aCentral ctDNA testing was performed at screening to identify KRAS/NRAS missense alterations (leading to G12X, G13X, Q61X, K117X, A59X, or A146X), BRAF missense alterations 
(leading to V600X change), or ERRB2/HER2 amplification, as detected by Guardant360® CDx.

Results
Efficacy by mRNA expression
	y High baseline mRNA expression of 

AREG and EREG ligands was associated 
with treatment response across all 
cohorts (n=76; Figure 3)

	y In Cohort A (n=16), median PFS was 
prolonged for participants with high 
(n=8) versus low (n=8) AREG expression, 
with medians of 9.1 versus 4.5 months, 
respectively (P<0.01)

Differential expression,  
EGFR pathway, and cell cycle 
pathway scores
	y Differential expression analyses  

after amivantamab treatment showed 
significant changes in >800 genes 
(P<0.01) across all cohorts (n=17;  
Figure 4A)

	y The EGFR pathway was significantly 
downregulated after amivantamab 
treatment (P<0.01; Figure 4B)

	y Cell cycle pathway score was 
significantly downregulated following 
amivantamab treatment (P<0.01), 
implying reduced cell proliferation 
(Figure 4C)

Immune-related signature scores
	y A significant upregulation of dendritic 

cell (P<0.005) and T cell–inflamed 
(P<0.05) signature scores was observed 
with amivantamab treatment across all 
cohorts (Figure 5A-B)

	y Amivantamab also significantly 
increased the natural killer (NK)  
cell–mediated cytotoxicity pathway  
and cytolytic scores across all cohorts 
(both P<0.05; Figure 5C-D)
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FIGURE 3: Baseline EGFR receptor and ligand mRNA expression tended to correlate with response
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FIGURE 4: (A) Differential expression, (B) EGFR pathway score, and (C) cell cycle pathway score

C. Cell cycle pathway scoreb

2.50

2.25

2.00

1.75

Baseline On treatment

P<0.01

ss
G

SE
A 

sc
or

e

B. EGFR pathway scorea

1

0

–1

–2

Baseline On treatment

P<0.01

EG
FR

 s
co

re

2

P<0.01

A. Differential expression

9

Lo
g 1

0 P
 v

al
ue

Down No change Up

Log2 fold change

3

6

0
0 2–2

Response
PR
SD

Response
PR
SD

KLK6

TNS4

KRT6B

PRDM13

CXCL8
TPX2

VGF

SLCO4A1

GALNT5

HKDC1
SLC2A1

ANLN GPA33

C6orf141

CDR1

MSR1

MFAP4
HLA-DPB1

TYROBP

LGALS1

GIMAP1-GIMAP5

INO80B-WBP1

LAPTM5

Note: Significance of the score change was measured by paired Wilcoxon test.
aEGFR pathway scores were calculated using the PROGENy method.11 bGene list included in the cell cycle pathway was collected from the KEGG website. Pathway scores were calculated by the ssGSEA method.

FIGURE 5: Immune-related signature scores across cohorts
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Note: Significance of the score change was measured by paired Wilcoxon test.
aDC gene signature obtained from the Biocarta and ssGSEA databases was used to calculate the signature score. bThis 18-gene signature quantifies the T cell–inflamed microenvironment. cGene list included in the cell cycle pathway was collected from the KEGG website. Pathway scores were calculated by the ssGSEA method. dCytolytic score was defined as the mean of GZMA and PRF1. 
DC, dendritic cell; NK, natural killer.

Key takeaways

Amivantamab increases cytotoxic 
immune cell signatures, which is 
consistent with immune cell infiltration 
into tumors, and downregulates the EGFR 
and cell cycle pathways

Elevated AREG and EREG ligand 
expression correlated with the response 
in WT mCRC 

A significant upregulation of dendritic 
cell (P<0.005) and T cell–inflamed 
(P<0.05) signature scores was observed 
with amivantamab treatment, potentially 
implying increased immune cell infiltration 
of the tumor microenvironment

Amivantamab increased the cytolytic 
(P<0.05) and NK cell–mediated 
cytotoxicity pathway (P<0.05) scores, 
implying an increase in cytotoxic immune cells

AREG and EREG baseline mRNA levels 
were associated with response, and 
median PFS showed improvement for 
participants with high AREG expression in 
Cohort A (P<0.01) 

Downregulation of cell cycle signatures 
was observed following amivantamab 
treatment, implying reduced tumor  
cell proliferation 

Conclusions
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