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Objective:
Define when 
targeted 
therapies 
improve 
outcomes for 
patients with 
GI cancers

Review why molecular testing is essential 
for optimal care of people with GI cancer

When is immunotherapy an effective 
option for GI cancer?

What targeted therapies are options for 
biliary tract cancers?

When are HER2-directed therapies a 
viable option?
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Low chance +, 
potential big benefit

v. low chance +,
or m inim al evidence as a 

relevant target

Not currently a relevant 
target
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”Heatmap” of the Clinical Utility of Molecular Profiling in GI Cancer

3



UNC Lineberger Cancer Network Presented on February 23, 2022

For Educational Use Only 2

Moving Beyond Chemotherapy for 
Gastroesophageal Cancers

Advances in 2020-2021
• Refining timing of checkpoint 

inhibitors 
• Targeting HER2 beyond 

progression

TCGA Research Network, Nature 541, 169-175, 2017
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Non-metastatic 
esophageal cancer

74 year old fit man with 3 months of 
progressive dysphagia, 15 pound weight loss. 
Medical history of HTN. ECOG PS 1, exam 
unremarkable. 

• EGD with near obstructing mass. 

• Poorly diff adenocarcinoma. 

• PET with long segment of FDG avid mass in 
distal eo. 
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Non-metastatic Esophageal Cancer

Carbo/taxol + 
radiotherapy

T2+ or N+ 
Squamous or 

adenocarcinoma

clinical 
CR?

yes

Consider nonoperative 
surveillance? 

particularly for SCC

no
Esophagectomy
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Non-metastatic 
esophageal cancer

74 year old fit man completes radiation with 
weekly carboplatin and paclitaxel. 

• post-treatment PET with significant residual 
FDG-avid disease in his distal esophagus 6 
weeks after treatment

• Esophagectomy: residual moderate- poorly  
differentiated adenocarcinoma with 
treatment effect, ypT2N1 (1 of 10 nodes +)
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NEW STANDARD: Adjuvant nivolumab for resected 
Esophageal + GEJ Cancer with pathologic residual 
disease

Nivolumab x 1 year

surveillance

Residual 
disease?

yes

no
CRT then 

Esophagectomy
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Adjuvant nivolumab for esophageal and GEJ cancers
Checkmate 577 study 

Esophageal or GEJ Cancer
•Prior neoadjuvant CRT

• R0 resection
•Pathologic residual disease (T or N)
• Did NOT require PDL1 +
•Primary endpoint DFS R

A
N

D
O

M
IZ

E
2:

1

Placebo n=262

Nivolumab n=532
x 1 year

Kelly RJ, et al. NEJM 2021; 384: 1191-1203

82% white

~63% stage III at diagnosis 

60% esophageal

70% adenocarcinoma

57-58% path node +

PDL1 >=1%: 15-17%
PDL1 <1% 70-75%
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Nivolumab 
doubled the 
median 
disease-free 
survival 

Kelly RJ, et al. NEJM 2021; 384: 1191-1203
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Nivo effect consistent 
across subgroups
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Nivo effect is consistent 
across subgroups
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Summary: Non-
metastatic esophageal 
cancer

• NO ROLE FOR MOLECULAR PROFILING

• Nivolumab benefit appears independent of 
PDL1 CPS

• Nivolumab should be offered to patients with 
both SCC and adenocarcinoma and residual 
disease after CRT + esophagectomy
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Non-metastatic gastric cancer: No Advances

Peri-operative chemotherapy remains the standard.
• Ongoing adjuvant trials of trastuzumab and pembrolizumab will be 

reported soon
• Preference for FLOT 
• No current role for molecular profiling

• In very advanced disease, IHC for MMR and HER2 can facilitate 
treatment at relapse
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Advanced, 
Metastatic 
GE Cancers
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1st-line metastatic gastroesophageal cancer

74 year-old man returns for 
annual surveillance check-up
• Weight has finally stabilized, 

minimal swallowing difficulty
• Imaging with a 3 new liver 

metastases 
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1st-line metastatic gastroesophageal cancer

74 year-old man returns for 
annual surveillance check-up
• Weight has finally stabilized, 

minimal swallowing difficulty
• Imaging with a 3 new liver 

metastases 

MOLECULAR PROFILING
• HER2 1+ (i.e. negative)
• PDL1 CPS 10
• MSS

17

Who should get immunotherapy with their chemo 
in 1st line gastroesophageal cancer? FDA Approvals 

nivolumab pembrolizumab
1st Line 1st Line 2nd Line2nd Line

With chemo
All sites
Any PDL1 +chemo + tmab

GEJ + G
HER2 +; Any PDL1

Mono tx
SCC
PDL1≥10

+chemo
E + GEJ
Any PDL1

Mono Tx
Es SCC

18
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1st line Nivolumab in Checkmate 064

Gastric,GEJ, esoph Adeno
PDL1 CPS ANY

HER2 neg

ECOG PS 0-1

FOLFOX or CapeOx
N=792

FOLFOX or CapeOx
+ nivolumab 
n=789

Moehler m, et al. ESMO 2020

Primary endpoint: OS and PFS in PDL1 >5 

R
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PD-L1 CPS ≥5: Nivo/chemo vs chemo

Addition of 
nivolumab improves 
survival  

Moehler m, et al. ESMO 2020
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PD-L1 CPS ≥1 and all: Nivo/chemo vs chemo

Moehler m, et al. ESMO 2020

21
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1st  Line Esophagus + 
GEJ : KEYNOTE 590

GEJ, esoph
Adeno or  SCC
PDL1 CPS ANY

HER2 neg

ECOG PS 0-1

5FU-cisplatin + 
placebo
N=376

5FU -cisplatin + 
pembrolizumab

n=373

Sun JM, et al. Lancet 2021; 398; 759-771,

R

Scc ≥ 10 𝐶𝑃𝑆 Scc, any 𝐶𝑃𝑆

All PatientsScc + adeno ≥ 10 𝐶𝑃𝑆

22

1st line gastric or GEJ Cancers 
Pembrolizumab permutations in Keynote-062

Gastric or GEJ Adeno

PDL1 CPS ≥1
HER2 neg
N=763 pts

5FU-cisplatin

5FU-cisplatin + 
pembro

Pembrolizumab

Tabernero J et al. ASCO 2019 LBA 4007 Shitara K, et al. JAMA Oncology 2020

R

23

PD-L1 CPS ≥10 PD-L1 CPS ≥1 

Shitara K, et al. JAMA Oncology 2020

1st line gastric or GEJ Cancers: Chemo + Pembro
did not meet the mark, not FDA approved

24
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Pembro alone vs Chemotherapy– could 
consider in these subgroups 

PDL1 >=10 MSI-H

Shitara K, et al. JAMA Oncology 2020
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HER2+ Gastroesophageal cancer:
pembro + trastuzumab + platinum/5FU is standard

Janjigian et al, Lancet Oncol 2021

Gastric,GEJ Adeno
PDL1 CPS ANY

HER2 3+/ 2+ FISH +

5FU/cis or CapeOx
+ trastuzumab + 
pembrolizumab
n=37

Response Rate 91%

Median PFS 13 months

Median OS 27.3 months
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HER2+ Gastroesophageal cancer:
KEYNOTE 811: first interim analysis 

Gastric, GEJ adenocarcinoma
PDL1 CPS ANY

HER2 + (3+ or FISH)

ECOG PS 0-1

FU/cis or CapeOx + 
trastuzumab
N=217

FU/cis or CapeOx + 
trastuzumab + pembro
n=217

Janjigian YY, et al. Nature 2021

R

Chemo + 
tmab + 
pembro

Chemo + 
tmab

Response 
rate

74% 52%

27
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Who should get nivolumab/pembro in 1st line?
• PDL1 + (higher is more likely to get benefit) – nivolumab is approved for 

all sites, pembro EGJ + esophagus
• SCC appear to get more benefit than adenocarcinomas
• MSI-H (probably, small numbers so optimal sequencing uncertain)
• HER2+

What about low PDL1? 
Nivo is FDA approved, but most patients will not benefit

28

HER2 targeting after progression on trastuzumab

Prior 2nd line trials negative: 
• Continued tmab + chemo vs chemo
• Lapatinib + chemo vs chemo
• TDM1 vs chemo

• HER2 + gastric, GEJ 
adenocarcinom a

• ≥ 2 prior lines
• Progressed on tm ab

R

Trastuzumab deruxtecan
6.4 mg/kg q21d

Physicians’ choice chemo

K Shitara et al. N Engl J Med 2020;382:2419-2430.

Phase II DESTINY-Gastric01 Trial
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TDXd is superior to chemotherapy 

TDXd Chemo

RR 51% 14%

OS 12.5m 8.4 m

PFS 5.6 m 3.5 m

K Shitara et al. N Engl J M ed 2020;382:2419-2430.

Trastuzumab deruxtecan is now the standard for 
progressing HER2 + gastroesophageal cancer

30
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Low chance +, 
potential big benefit

v. low chance +,
or m inim al evidence as a 

relevant target

Not currently a relevant 
target
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COLORECTAL CANCER—TREATMENT SEQUENCING BY MOLECULAR PROFILE
47 year-old man presented with 30 pound weight loss, 4-6 months 
of abdominal pain, increasing constipation. 
- Tbili 1.3; CEA 1750. 
- CT with bilobar liver mets, rectosigmoid thickening
- liver biopsy: adenocarcinoma c/w colorectal primary
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Low chance +, 
potential big benefit

v. low chance +,
or m inim al evidence as a 

relevant target

Not currently a relevant 
target
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METASTATIC COLORECTAL CANCER

RAS, RAF W T, M SS
FOLFOXIRI-bev

FFX/FFI-bev or iEGFR

BRAF M T, M SS
FOLFOXIRI-bev

FFX/FFI-bev

RAS/RAF any, M SI-H
Pem brolizum ab

Pem bro + chem o?
Ipilim um ab/nivolum ab??

MSS MSS

RAS M T, M SS
FFX/FFI - bev

RAS WT RAS mutant BRAF V600E

No m
ajor a

dvances 

in fir
st l

ine th
erapy  
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COLORECTAL CANCER—TREATMENT SEQUENCING BY MOLECULAR PROFILE
47 year-old man with widespread mets from rectosigmoid cancer: KRAS mutated 

à FOLFOXIRI+ bevacizumab 

35

MSI-H Metastatic  Colorectal Cancer

38 year old woman presents with abdominal fullness. 
• Imaging with 6 cm right adnexal mass, presumed ovarian primary. 
• Personal history of AML at age 20, right renal cell at age 31. 
• At TAHBSO found to have right colon mass. Mod-poorly differentiated 

adenocarcinoma of right colon, involving both ovaries, with multiple serosal 
implants. IHC loss of MSH2

• 3 weeks postop presents to ED with increasing abdominal girth. Imaging with 
new ascites, carcinomatosis

36
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MSI-H metastatic cancer paradigm shift:
Pembrolizumab = 1st-line  (Keynote 177)

Untreated Metastatic CRC
-dMMR/ MSI-H
-ECOG PS 0-1

R

Pembrolizumab
200mg q3week

Investigator choice
FOLFOX/FOLFIRI
+/- iEGFR or bev

Optional cross-over at 
progression

Andre T, et al. ASCO 2020; NEJM 2020

37
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What is the optimal 1st line for MSI-H Colorectal cancer? 
• Higher rate of primary progressive disease with pembrolizumab only in Keynote-177

• Should chemotherapy be included with pembrolizumab? 

• What’s the role for dual iPD-1 + iCTLA4? 

Keynote 177: Best Response

Pembro Chemo

CR/PR 44% CR/PR 33%

PD  29% PD 12%

R

Atezolizumab

FOLFOX/bev/ atezo

NRG/SWOG COMIT TRIAL IS ONGOING

39



UNC Lineberger Cancer Network Presented on February 23, 2022

For Educational Use Only 14

MSI-H Metastatic  Colorectal Cancer

38 year old with rapid disease progression 
• Risk of loss of disease control with pembrolizumab only
• 6 months of FOLFOX + pembrolizumab, dropped oxaliplatin 

at 3 months, then 5FU at 6
• now 18 months of single agent pembro q6 weeks without 

radiographic evidence of disease
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METASTATIC COLORECTAL CANCER

RAS, RAF W T, M SS
FOLFOXIRI-bev

FFX/FFI-bev or iEGFR

RAS M T, M SS
FOLFOXIRI-bev

FFX/FFI-bev

BRAF M T, M SS
FOLFOXIRI-bev

FFX/FFI-bev

RAS/RAF any, M SI-H
Pem brolizum ab

Pem bro + chem o?
Ipilim um ab/nivolum ab??

MSS MSS

RAS RAF W T, M SS
FFX/FFI + iEGFR or bev

RAS M T, M SS
FFX/FFI - bev

BRAF M T, M SS
Encorafenib + cetux

HER2 +, RAS W T
trial iHER2

FFX/FFI-bev or iEGFR

M SI-H
FOLFOXIRI-bev

FFX/FFI-bev or iEGFR

RAS WT RAS mutant BRAF V600E
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BRAFV600E mutated: BEACON trial

Metastatic CRC
- BRAF V600E
1-2 prior lines of treatment

-No prior EGFR inhibitor
-ECOG PS 0-1

R

Encorafenib + binimetinib + 
cetuximab

Irinotecan or FOLFIRI + 
cetuximab

Kopetz, et al.; NEJM 2019; Tabernero et al JCO 2021

Encorafenib + cetuximab

42



UNC Lineberger Cancer Network Presented on February 23, 2022

For Educational Use Only 15

EBC and EC both superior to Irinotecan-Cetux

Kopetz S, et al. N Engl J M ed 2019; 381:1632-1643
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Beacon Updated Survival Analysis

Encor/Cetux Encor/bini/cetux Irino-cetux

Response Rate 20% 27% 2%

OS median 9.3 m 9.3 m 5.9 m

• Encorafenib + cetuximab is the new 
standard of care for BRAF in 2nd line

• Given short survival after 1st line, don’t 
reserve this for 3rd

• 1st line trial of EC vs chemotherapy is 
ongoing

Tabernero J etl al; JCO 2021
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METASTATIC COLORECTAL CANCER

RAS, RAF W T, M SS
FOLFOXIRI-bev

FFX/FFI-bev or iEGFR

RAS M T, M SS
FOLFOXIRI-bev

FFX/FFI-bev

BRAF M T, M SS
FOLFOXIRI-bev

FFX/FFI-bev

RAS/RAF any, M SI-H
Pem brolizum ab

Pem bro + chem o?
Ipilim um ab/nivolum ab??

MSS MSS

RAS RAF W T, M SS
FFX/FFI + iEGFR or bev

RAS M T, M SS
FFX/FFI - bev

BRAF M T, M SS
Encorafenib + cetux

HER2 +, RAS W T
trial iHER2

FFX/FFI-bev or iEGFR

M SI-H
FOLFOXIRI-bev

FFX/FFI-bev or iEGFR

RAS WT RAS mutant BRAF V600E
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HER2 alterations in met colorectal cancer

• 5-7% of mCRC have HER2 
alterations

• Confers resistance to iEGFR
• Previously demonstrated activity 

for lapatinib/trastuzumab in 2nd

line
• Currently no standard HER2-

directed therapy

Sartore-Bianchi A, et al. Lancet Oncol 2016
Cancer Genome Atlas; Nature volume 487, pages330–337(2012)
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Siena S, et al. Lancet Oncol 2021

DESTINY-CRC01: trastuzumab deruxtecan in HER2 + 
colorectal cancer

47

Siena S, et al. Lancet Oncol 2021

HER2 3+ HER2 2+/ISH +

Response Rate 45% 7%

Trastuzumab deruxtecan appears effective in HER2 3+ mCRC
Not FDA approved

Minimal benefit in HER2 2+ or HER2 1+/ISH+ mCRC

48

https://www.nature.com/nature
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71 year old previously healthy 
man presents with itching and 
fatigue. 

Found to have very large 
intrahepatic cholangiocarcinoma

Molecular profile: MSS, low 
TMB, IDH1 mutation

BILIARY CANCERS 
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Cholangiocarcinoma

Intrahepatic:

IDH1 (~20%)
FGFR2 (~10-15%)
BAP1

Extrahepatic:
KRAS
SMAD4
TP53

STK11

Lowry MA, et al. Clinical Cancer Research 2018; 
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Low chance +, 
potential big benefit

v. low chance +,
or m inim al evidence as a 

relevant target

Not currently a relevant 
target
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He wanted to be aggressive given his health

Started gem/cis/abraxane with excellent 
reduction in disease burden

Disease controlled for 12 months

Stopped for progressive fatigue

BILIARY CANCERS 

52

1st-line chemotherapy 
Gem/Cis remains the standard Gem/cis/abraxane Phase II

Valle J, et al. NEJM 2010
Schroff RT, et al. JAMA Onc 2019

11.7m gem/cis

8 m gem/cis

53

1st-line Biliary Cancer: Durvalumab
TOPAZ-1 

Untreated advanced or 
metastatic biliary cancer-
ECOG PS 0-1
>6 months from resection if 
recurrent disease

R

Gem/cis + durvalumab x 
8 cycles

Gem/cis + placebo x 8 
cycles

placebo

Oh DY, et al. Gi Cancers Symposium 2022

durvalumab

54
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Primary endpoint: OS

Oh DY, et al. Gi Cancers Symposium 2022

55

Secondary endpoint: Tumor response

• Durvalumab offers small 
incremental benefit over gem/cis

• ~10% improvement in response, 
10% improvement in OS at 18 
months 

• Anticipate FDA approval but not 
currently approved

Oh DY, et al. Gi Cancers Symposium 2022
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Cholangiocarcinoma

Intrahepatic:

IDH1 (~20%)
FGFR2 (~10-15%)
BAP1

Extrahepatic:
KRAS
SMAD4
TP53

STK11

Lowry MA, et al. Clinical Cancer Research 2018; 

57
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Best Response
FGFR2 fusion/ 
rearrangem ent

N=120

Other FGF/FGFR 
alteration

N=20

No FGF/FGFR
alteration

N=18

Com plete response 3% 0 0

Partial response 33% 0 0

Stable disease 47% 40% 22%

Progressive disease 15% 35% 61%

FIGHT-202: Targeting FGFR2 Fusion with Pemigatinib

• Open label Phase II trial

• Advanced/ metastatic cholangiocarcinoma

• Not restricted to FGFR altered disease

• At least 1 prior treatment

• Primary endpoint= RR in patients with 
FGFR2 fusion/ rearrangement

• Treatment= Pemigatinib 13.5 mg/day 2wks 
on and 1 week off q21d cycle

Abou-Alfa GK, et al. Lancet Oncology May 2020
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FGFR2 Other FGFR No FGF alteration

Median PFS 6.9m 2.1m 1.7m

Median OS 21.1m 6.7m 4.0m

Survival considerably 
longer on pemigatinib in 
patients with FGFR2 
altered disease 

Abou-Alfa GK, et al. Lancet Oncology May 2020

FGFR altered PFS 6.9 months FGFR altered 0S 21 months
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ClarIDHy trial: 
Ivosidenib for IDH1 mutated cholangiocarcinoma

IDH1 mutated Cca
1-2 prior treatments R

Ivosidenib 500 mg/day

Placebo Cross-over at progression

Abou-Alfa GK, et al. Lancet Oncology June 2020
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Ivosidenib Improves Outcomes

Ivosidenib Placebo

PFS median 2.7m 1.4m

OS median 10.8 m 9.7 m (Δ ns)

Response /Stable dz 2%/ 51% 0%/ 28%

61

Adverse Effects of Novel Cholangio Drugs

Pemigatinib
Hyperphosphatemia 55%

Alopecia 46%

Dysguesia 38%

Diarrhea 37% (3% grade 3)

Ivosidenib
Nausea 35% (2% grade 3)

Diarrhea 31% 

Fatigue 25% (3% grade 3)

Cough 21%

62

-Primary disease 
progression on 

ivosidenib

- Primary disease 
progression on FOLFOX

63
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KRAS G12C is important in GI cancer too

Bekai Saab, GI Cancers Symposum 2022.
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Adagrasib in Patients With Unresectable or Metastatic PDAC: <br />Best Tumor Change From Baseline and Duration of Treatment

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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Adagrasib in Patients With PDAC and Other GI Tumors:a <br />Objective Response Rate

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

66



UNC Lineberger Cancer Network Presented on February 23, 2022

For Educational Use Only 23

Low chance +, 
potential big benefit

v. low chance +,
or m inim al evidence as a 

relevant target

Not currently a relevant 
target

Gastric Esophageal Colorectal Pancreatic Cholangio Gallbladder HCC Anal SCC

MSI-H/ 
MMR
PD-L1
TMB

NTRK

RAS G12C

BRAF V600E

HER2

IDH

FGFR 

gBRCA

”Heatmap” of the Clinical Utility of Molecular Profiling in GI Cancer

67

Questions?
hanna_sanoff@med.unc.edu
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