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Objective

• Understanding the concept of targeted therapy.

• Current statistics of GI cancer.

• Discuss in detail about targeted therapy in various GI cancers.



Targeted Therapy



What is targeted therapy?

• If we use the analogy of pesticides: empiric therapy would be “Raid” 

while targeted therapy is the “Roach Hotel”

Dr. David Gandara

• A “Smart” bomb versus a “Cluster” Bomb.

Dr Naveen Murray



• It is a type of cancer treatment that targets the proteins, genes or tissue 
environment that control how cancer cells grow, divide, and spread.

• This uses the drugs that inhibit a more specific target in cells.

• Limit damage to healthy cells

• The first targeted therapy was tamoxifen approved in 1970s for breast 
cancer

• There are two main groups of targeted therapy drugs

• Monoclonal antibodies

• Small molecule inhibitors



Monoclonal 
antibodies

• Synthetic versions of natural 
antibodies (that help to fight 
infections).

• They lock onto a protein on 
the surface of cells or 
surrounding tissues to affect 
how cancer cells grow and 
survive.

Type How they work Examples

Angiogenesis 

inhibitors

• Reduce the blood supply to 

tumor to slow or stop its 

growth.

• Target various proteins linked 

with growth of new blood 

vessels and stop them from 

working

• Bevacizumab

• Cetuximab

HER2- targeted agents • High level of HER2 cause 

cancer cells to grow 

uncontrollably

• These targeted agents destroy 

HER2 positive cancer cells or 

reduce their ability to grow or 

divide.

• Transtuzumab

• Pertuzumab

Anti-CD20 monoclonal 

antibodies

• These drugs target a protein 

called CD20 found in some B-

cell leukemia and non-Hodgkin 

lymphomas

• Rituximab

• Obinutuzumab



Small molecule 
inhibitors

• Small drugs to get inside 
cancer cells and block certain 
proteins that tell cancer cells 
to grow.

Type How they work Examples

TKIs • Blocks proteins tyrosine kinases that 

sends signal to cancer cells to grow, 

multiply and spread.

• Without this signal cancer cells may 

die.

• Erlotinib

• Sunitinib

• Imatinib

• Dasatinib

• Larotrectinib

mTOR inhibitors • Block mammalian target of rapamycin 

(mTOR), a protein that tells cancer cells 

to grow and spread.

• Everolimus

PARP inhibitors • Blocks poly (ADP-ribose) polymerase 

(PARP), a protein that repairs damaged 

DNA in cancer cells.

• Olaparib

CDK inhibitors • Blocks cyclin-dependent kinase (CDK) 

from sending signal to cancer cell to 

grow, multiply and spread.

• Without this signal cancer cells may 

die.

• Palbociclib
• Ribociclib
• Abemaciclib



GI cancer statistics



GASTRO-
INTESTINAL 

CANCER

Bile duct

Gallbladder

Pancreas

Stomach

Liver

Colon

Rectum

Anus

Duodenum

Oesophageal

Types of different GI cancer



GI Cancer is 
the 5th

most 
common 
cancer 

worldwide.

It is the 4th

most 
common 
cancer in 

Men.

It is the 7th

most 
common 
cancer in 
women.

GI cancer 
contributes  
26 % of all 
cancers in 
the World.

GI cancer 
contributes  
50.8 % of 
all cancers 

in the 
India.

World GI cancer Statistics





Other cancers

Other cancers

Colorectum – 10.2%

Stomach – 8.2%

Liver – 4.7%

Esophagus – 3.2%

Pancreas – 4.5%

Colorectum – 9.2%

Stomach – 5.7%

Liver – 8.2%

Esophagus – 5.3%

Pancreas – 2.5%



In India



Targeted therapy in various GI cancers



Treatment of GI cancers 

• In early stage 

• Surgery 

• Chemotherapy

• Radiation Therapy

• In advanced and metastatic stage

• Chemotherapy

• Targeted Therapy

• Immunotherapy



Mechanism of Targeted therapy in GI Cancers



Targeted Therapy in Oesophageal and Gastric 
Cancers



• Her2 Inhibitor 

• PD-L1 Inhibitor

• VEGF Inhibitor

• TRK Inhibitors

• IDH 1 Inhibitor

• FGFR 1-3 Kinase Inhibitor



HER2 Inhibitor

• High level of HER2 cause cancer cells to grow uncontrollably.

• These targeted agents destroy HER2 positive cancer cells or reduce their ability to 
grow or divide.

• A man-made version of immune system protein

• Transtuzumab

• Monoclonal antibodies

• Helps to improve in objective RR, PFS and OS

• Loading dose 8mg/kg and subsequent dose is 6mg/kg IV over 90 minutes 3 weekly

• Lower infusion related toxicity but It sometime causes heart damage leading to the heart 
muscles becoming weak



HER2 Inhibitor

• Transtuzumab deruxtecan

• Trastuzumab deruxtecan (DS-8201) is an antibody-drug conjugate

• Consists of an anti-HER2 (human epidermal growth factor receptor 2) 
antibody, a cleavable tetrapeptide-based linker, and a cytotoxic topoisomerase 
I inhibitor.

• 6.4 mg per kilogram of body weight every 3 weeks

• Other Her2neu inhibitors: Pertuzumab, Lapatinib, T-DM1 



• Patients with gastric or gastro-oesophageal junction cancer with Her2neu+

• Chemotherapy: capecitabine/5Fu plus cisplatin 3 weekly X 6 cycles with/without 
IV trastuzumab

• N=584.

• Median OS was 13·8 months (95% CI) in trastuzumab plus chemotherapy 
compared with 11·1 months in chemotherapy alone 

• Hazard ratio 0∙74; 95% CI 0∙60–0∙91; p=0∙0046

• No significant difference in gr ¾ toxicities in between arms

Lancet; Aug 20, 2010



• Phase 2

• HER2+ gastric or GEJ adenocarcinoma progressed on atleast 2 lines inc. trastuzumab 

• Trastuzumab deruxtecan vs physician’s choice of chemotherapy (Irinotecan/Paclitaxel)

• An objective response in 51% of the patients in the trastuzumab deruxtecan group vs 
14% in physician’s choice group (P<0.001). 

• OS benefit with trastuzumab deruxtecan than with chemotherapy (median, 12.5 vs. 8.4 
months; hazard ratio for death, 0.59; 95% CI, 0.39 to 0.88; P=0.01) 

• A total of 12 patients had trastuzumab deruxtecan–related interstitial lung disease or 
pneumonitis (grade 1 or 2 in 9 patients and grade 3 or 4 in 3). 1 reported death.

• Cytopenias also more common

NEJM; June 18, 2020



• Previously untreated, unresectable, non-HER2-positive gastric, GEJ, or oesophageal 
adenocarcinoma, regardless of PD-L1 expression

• 1:1 nivolumab plus chemotherapy (CapOX 3 weekly or FOLFOX every 2 weeks) or 
chemotherapy alone

• N= 1581

• Nivolumab+chemotherapy: OS  13.1 vs 11.1 months (hazard ratio [HR] 0·71 [98·4% CI 
0·59–0·86]; p<0·0001) and PFS benefit 7.7 vs 6 months (HR 0·68 [98 % CI 0·56–0·81]; 
p<0·0001) vs chemotherapy alone in patients with a PD-L1 CPS of >/=5

• No sig. diff in adverse events in between arms

Lancet; June 5, 2021

CheckMate 648: similar results for SCC



• Previously untreated, unresectable, Seiwert type 1 GEJ, or oesophageal primary, regardless of PD-L1 expression

• 1:1) to intravenous pembrolizumab 200 mg or placebo, plus 5-fluorouracil and cisplatin (chemotherapy), once every 
3 weeks for up to 35 cycles

• N= 749

• SCC and PD-L1 CPS > 10: Pembrolizumab plus chemotherapy was superior to placebo plus chemotherapy (median 
13·9 months vs 8·8 months; hazard ratio 0·57 [95% CI 0·43–0·75]; p<0·0001)

• Oesophageal squamous cell carcinoma (12·6 months vs 9·8 months; 0·72 [0·60–0·88]; p=0·0006); PFS 6.3 vs 5.8

• PD-L1 CPS of 10 or more (13·5 months vs 9·4 months; 0·62 [0·49–0·78]; p<0·0001); PFS 7·5 months vs 5·5 
months

• All randomised patients (12·4 months vs 9·8 months; 0·73 [0·62–0·86]; p<0·0001); PFS 6·3 months vs 5·8 months

• Sig. Grade 3 toxicity in both arms. 72% vs 68%

Lancet; Aug 28, 2021



VEGF Inhibitor

• Ramucirumab

• It blocks to VGEF and stops signal to the body to make more blood vessels

• It can be used along and combination with the chemo drug paclitaxel.

• Single agent dose is 8mg/Kg IV over 60 minutes 2 weekly

• In combination Ramucirumab dose is 8mg/Kg and Paclitaxel 80mg/m2 IV weekly.

• Infusion related reactions >10%



• Advanced gastric or GEJ adenocarcinoma and disease progression on or within 4 
months after first-line chemotherapy (platinum plus fluoropyrimidine with or 
without an anthracycline)

• 1:1 Ramucirumab 8 mg/kg or placebo intravenously on days 1 and 15, plus 
paclitaxel 80 mg/m2 intravenously on days 1, 8, and 15 of a 28-day cycle

• N= 665

• OS benefit in ramucirumab plus paclitaxel group than in the placebo plus 
paclitaxel group (median 9·6 months [95% CI 8·5–10·8] vs 7·4 months [95% CI 
6·3–8·4], hazard ratio 0·807 [95% CI 0·678–0·962]; p=0·017)

Lancet; Sep 17, 2014



TRK Inhibitor

• Entrectinib and Larotrectinib

• Kinase Inhibitor

• These drugs used to treat esophageal cancer with an NTRK gene fusion

• These are oral drugs

• Doses (Orally once daily)

• BSA .91 to 1.10m2 - 400mg

• BSA 1.11 to 1.50m2 – 500mg

• BSA greater than 1.50m2 – 600 mg 

• Can cause hepatotoxicity and confusion



Targeted Therapy in Cholangiocarcinoma



IDH 1 Inhibitor

• Ivosidenib (TIBSOVO)

• TIBSOVO is the first and only targeted therapy approved for patients with previously treated 
IDH1-mutated cholangiocarcinoma.

• 500 mg orally once daily

• TIBSOVO demonstrated an impressive, acceptable safety profile significant benefit in PFS

• Adverse reactions (≥15%) in patients 



FGFR 1-3 Kinase Inhibitor

• Infigratinib
• Oral tyrosine kinase inhibitor in previously treated advanced CCA

• 125 mg orally for 21 days and one week off/ 28 days cycle

• overall response rate for the drug was 23%

• progression-free survival was 7.3 months.

• Common side effect of the drug is hyperphosphatemia in 77% patients.

• Pemazyre
• The new kinase inhibitor, developed by Incyte, blocks fibroblast growth factor receptor(FGFR) types 1, 

2 and 3

• PEMAZYRE is available in 3 strengths to enable dose modifications as needed—13 .5 mg, 9 mg, & 4 .5 
mg

• dose13.5 mg oral, OD, 3 weekly cycle (14 days on and 7 days off) 

• Common side effect of drug is Hyperphosphatemia ≥20%

• Serious adverse reactions in ≥2% of patients 



Targeted Therapy in Colorectal Cancer



• EGFR Inhibitor

• VEGF Inhibitor

• Tyrosinase Kinase 
Inhibitor 



EGFR 
Inhibitor

• Cetuximab

• Chimeric antibody

• Precise MOA unknown, cause 
EGFR inhibition

• Has nearly 10-fold higher 
affinity to EGFR than other 
ligands

• 400 mg/m2 IV 1st infusion 
given over 2 hours, then 250 
mg/m2 weekly or 500mg/m2 
IV every 2 weeks

• In fusional related toxicity 
more



• N=998

• 1:1 cetuximab plus FOLFIRI vs FOLFIRI alone. 

• The HR for PFS in the cetuximab–FOLFIRI group as compared with the FOLFIRI group was 0.85 
(95% confidence interval [CI], 0.72 to 0.99; P=0.048)

• No difference in OS between the groups (hazard ratio, 0.93; 95% CI, 0.81 to 1.07; P=0.31). 

• There was a significant interaction between treatment group and KRAS mutation status for tumor 
response (P=0.03) but not for progression-free survival (P=0.07) or overall survival (P=0.44). 

• The hazard ratio for progression-free survival among patients with wild-type–KRAS tumors was 
0.68 (95% CI, 0.50 to 0.94), in favor of the cetuximab–FOLFIRI group

• The benefit of cetuximab was limited to patients with KRAS wild-type tumors

Lancet; April 2, 2009



• Panitumumab

• Fully humanized antibody

• 40-fold affinity to EGFR

• 6mg/kg IV over 60 minutes every 2 weeks

• Lower infusion related toxicity 

ASPECCT STUDY (2014) Panitumumab vs Cetuximab
Median OS 10.4 months vs 10 months

Similar Toxicity profile but lesser infusion reaction 3% vs 14%



VEGF 
Inhibitor
• Bevacizumab

• Combination with bolus-IFL: 5 mg/kg 
IV over 60 to 90 minutes2 weekly

• Combination with FOLFOX4: 10 mg/kg 
IV over 60 to 90 minutes 2 weekly

• In combination with a fluoropyrimidine-
irinotecan or fluoropyrimidine-
oxaliplatin based chemotherapy regimen 
in patients who have progressed on a 
first-line bevacizumab-containing 
regimen: 5 mg/kg IV every 2 weeks or 
7.5 mg/kg IV every 3 weeks

• Common side effects: High blood 
pressure, Protein in urine, Nosebleeds, 
Rectal bleeding, Back pain, Headache, 
Taste change, Dry skin



• Patients with MCRC were randomly assigned, in a 2 × 2 factorial design, to XELOX versus 
FOLFOX-4, and then to bevacizumab versus placebo. 

• N=1,401 

• Median PFS was 9.4 months in the bevacizumab group vs 8.0 months in the placebo 
group (hazard ratio [HR], 0.83; 97.5% CI, 0.72 to 0.95; P = .0023)

• Median OSwas 21.3 months in the bevacizumab group and 19.9 months in the placebo 
group (HR, 0.89; 97.5% CI, 0.76 to 1.03; P = .077). 

• Response rates were similar in both arms. 

• The toxicity profile of bevacizumab was consistent with that documented in previous 
trials

JCO; September 21, 2016



• EGFR monoclonal antibodies are approved for the treatment of RAS wild-type (WT) metastatic 
colorectal cancer (mCRC), but the emergence of resistance mutations restricts their efficacy. 

• RAS, BRAF and EGFR mutant alleles, which appear in circulating tumor DNA (ctDNA) during EGFR 
blockade, decline upon therapy withdrawal. 

• The primary endpoint was objective response rate. Secondary endpoints were progression-free 
survival, overall survival, safety and tolerability of this strategy. 

• ctDNA-based screening of 52 patients, 16 (31%) carried at least one mutation conferring 
resistance to anti-EGFR therapy and were excluded. 

• 27 enrolled patients, eight (30%) achieved partial response and 17 (63%) disease control, 
including two unconfirmed responses.

• These clinical results favorably compare with standard third-line treatments and show that 
interventional liquid biopsies can be effectively and safely exploited in a timely manner to guide 
anti-EGFR rechallenge therapy with panitumumab in patients with mCRC. 

Nature; August 1, 2022



Proximal Colon vs Distal Colon 

• Metastatic LCC exhibit longer survival compared with RCC

• LCC benefits more from Cetuximab treatment than RCC

• Advanced LCC shows a higher sensitivity to Bevacizumab treatment compared 
with advanced RCC

• Separated pathways dominate progression to relapse in RCC and LCC

• Comparison of survival between RCC and LCC undefined



• Retrospective analysis, prognostic and predictive influence of the localization of the primary tumour in 
patients with unresectable RAS wt mCRC included in six randomized trials

• Primary tumour location and RAS mutation status were available for 2159 of the 5760 patients, 515 right-
sided and 1644 left-sided. 

• A significantly worse prognosis was observed for patients with right-sided tumours compared with those 
with left-sided tumours in both the pooled control and experimental arms for OS [HRs = 2.03 (95% CI: 1.69-
2.42) and 1.38 (1.17-1.63), respectively], PFS [HRs = 1.59 (1.34-1.88) and 1.25 (1.06-1.47)], and ORR [ORs = 
0.38 (0.28-0.50) and 0.56 (0.43-0.73)]. 

• In terms of a predictive effect, a significant benefit for chemotherapy plus EGFR antibody therapy was 
observed in patients with left-sided tumours [HRs = 0.75 (0.67-0.84) and 0.78 (0.70-0.87) for OS and PFS, 
respectively] compared with no significant benefit for those with right-sided tumours [HRs = 1.12 (0.87-1.45) 
and 1.12 (0.87-1.44) for OS and PFS, respectively; 

• P value for interaction <0.001 and 0.002, respectively]. For ORR, there was a trend (P value for interaction = 
0.07) towards a greater benefit for chemotherapy plus EGFR antibody therapy in the patients with left-sided 
tumours [OR = 2.12 (1.77-2.55)] compared with those with right-sided tumours [OR = 1.47 (0.94-2.29)]

Annals of Oncology; August 1, 2017



TRK Inhibitor
• Larotrectinib and entrectinib

• larotrectinib :-

• Dose 100 mg oral 2 BD 1st reduction 75 
mg oral 2 BD 2nd reduction 50 mg oral 
BD

• Common side effects : nausea, 
vomiting, diarrhea, constipation, cough; 
dizziness; tiredness; or abnormal liver 
function tests.

• Entrectinib :-

• 600 mg Oral OD

• Common side effects : Pain in stomach, 
numbness, nausea, vomiting, diarrhea, 
constipation, cough; dizziness; 
tiredness, confusion, itching and skin 
rashes







Key study findings with targeted therapies in colon cancer



Targeted Therapy in Pancreatic Cancer



• EGFR Inhibitor 

• PARP Inhibitor

• TRK Inhibitors

• VEGF Inhibitors



Erlotinib- EGFR Inhibitor

• It targets a protein on cancer cells 
called EGFR

• Combination with the chemotherapy 
gemcitabine is approved for use in 
advanced pancreatic adenocarcinoma.

• Dose 100 mg OD

• Common side effects of erlotinib 
include acne-like skin rash, diarrhea, 
nausea, appetite loss and fatigue.



PARP Inhibitor

• Blocks poly (ADP-ribose) polymerase 
(PARP), a protein that repairs damaged DNA 
in cancer cells.

• Olaparib

• Combination with platinum-containing 
chemotherapy extend the PFS 1st line treatment.

• Germline mutations of BRCA (BRCA1 or 
BRCA2)

• Dose300 mg BD daily dose reduction if AE 1st 
250 mg BD and 2nd 200mg BD

• Common side effects of Olaparib include lowered 
blood cell count, nausea, vomiting, diarrhea, 
fatigue, upper respiratory tract infection and joint 
or muscle pain.





TRK Inhibitor

• It is very rare only in 0.5% patients 

• Vitrakvi and REK

• Vitrakvi (larotrectinib) 100 mg orally BD daily dose  1st reduction 75 mg orally BD daily 2nd 
reduction50 mg orally BD daily 3rd reduction 100 mg orally Daily.

• ROZLYTREK (entrectinib) 600 mg orally OD, 1st dose reduction 400 mg OD, 2nddose 
reduction 200 mg OD

• Common side effects of these treatments include fatigue, vomiting, constipation, dizziness, 
diarrhea and nausea



VEGF inhibitors

• 7% of pancreatic tumors are neuroendocrine tumors.

• Sutent and Afinitor

• Taken as a daily pill

• Sutent (sunitinib 37.5 mg) and Afinitor (everolimus 10 mg)

• Common side effects of Sutent include lowered blood cell counts, diarrhea, upset stomach, 
nausea, vomiting, mouth sores, loss of appetite, fatigue and congestive heart failure.

• Common side effects of Afinitor include lowered blood cell counts, fatigue, nausea, diarrhea, 
cough, mouth sores, high blood sugar and pneumonitis (inflamed lung tissue).



Targeted Therapy in Hepatocellular 
Carcinoma



• VEGF Inhibitors

• EGFR Inhibitor 

• Her2-Positive Inhibitor

• C-MET

• ALK 





• Sorafenib and Lenvatinib most commonly used TKIs in HCC. 

• Lenvatinib non inferior to Sorafenib in terms of OS. Improved ORR and PFS

• Atezolizumab+Bevacizumab shows improved outcomes compared to sorafenib 
alone hence new first line SOC. (IMbrave150)

• Refractory setting: regorafenib, cabozantenib and ramucirumab (in pts. with 
baseline AFP> 400ng/dl)



Conclusion

• Due to evolution of understanding of various targets which help in 
propagation of cancer there is a serge for development of various 
targeted treatments in cancer.

• There is some success of such agents in colorectal cancers thus 
tailoring the treatment to a personalized management.

• Some progress in the management of Gastric and GE cancers.

• However, the transition from bench to bedside is in progress with 
various bottlenecks including robust R & D infrastructure.

• Financial toxicity versus survival benefits needs to be kept in mind .



Thank You
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