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Oncogenic driver alterations

• Oncogenic driver alterations refer to mutations that are responsible 
for both the initiation and maintenance of the cancer

• Driver alterations lead to gain of function of oncogenes or loss of 
function of tumor suppressor genes

• These alterations are often found in genes that encode for signaling 
proteins that are critical for maintaining normal cellular proliferation 
and survival

• Some lung cancers harbor specific somatic alterations that are 
essential for malignant growth 



N Engl J Med 2016;374:1864-73



Oncogenic driver mutations lead to ligand-independent activation of downstream signaling pathways, 
leading to cellular survival, proliferation, and metastasis



Diagnostic algorithm for liquid biopsy use in treatment-naïve advanced NSCLC

Rolfo C, et al. Liquid biopsy for advanced NSCLC: a consensus statement from the International Association for the 
Study of Lung Cancer. J Thorac Oncol. 2021;16(10):1647-1662



Patient with NSCLC progressive or recurrent 
disease during treatment with TKI

Rolfo C, et al. J Thorac Oncol. 2021;16(10):1647-1662



Rolfo C, et al. Liquid biopsy for advanced NSCLC: a consensus statement from the International Association for the 
Study of Lung Cancer. J Thorac Oncol. 2021;16(10):1647-1662



Aaron C. Tan and Daniel S.W. Tan , Journal of Clinical Oncology 2022 40:6, 611-625



The timeline of biomarker-dependent US Food and Drug Administration (FDA) drug approvals in the first-line setting 
for patients with advanced NSCLC





Clinical endpoints
• Progression-free survival -the time from randomization until disease 

progression or death from any cause, whichever occurred first
• Time to progression (TTP) -the time from randomization until first evidence 

of disease progression
• Disease free survival (DFS) -the time from randomization until evidence of 

disease recurrence
• Event-free survival (EFS) - the time from randomization to an event which 

may include disease progression, discontinuation of the treatment for any 
reason, or death

• Overall survival - the time from randomization to death from any cause
• Overall response rate -as the sum of the confirmed complete response rate 

and confirmed partial response rate by BICR/RESIST 
• Duration of response was measured from the first complete or partial 

response until progressive disease or death, whichever occurred first

Delgado A, Guddati AK. Clinical endpoints in oncology - a primer. Am J Cancer Res. 2021 Apr 
15;11(4):1121-1131



Clinical endpoints
• Time-to-treatment failure (TTF) is the time from the initiation of chemotherapy 

treatment/intervention to its early discontinuation

• Time to next treatment (TTNT) is defined as the time from initiating treatment to 
initiating the next line of therapy

• Duration of clinical benefit (DoCB) is defined as the time from randomization to disease 
progression or death in patients who achieve complete response, partial response, or 
stable disease for 24 weeks or longer

• Duration of response (DoR) is defined as the time from randomization to disease 
progression or death in patients who achieve complete or partial response

• Disease control rate (DCR) describes the percentage of patients with advanced cancer 
whose therapeutic intervention has led to a complete response, partial response, or 
stable disease

• Clinical benefit rate (CBR) is defined as the percentage of advanced cancer patients 
who achieve complete response, partial response, or at least six months of stable 
disease as a result of therapy Delgado A, Guddati AK. Clinical endpoints in oncology - a primer. 

Am J Cancer Res. 2021 Apr 15;11(4):1121-1131



ANAPLASTIC LYMPHOMA KINASE (ALK) IN 
NSCLC
• Younger, with no smoking history, and have adenocarcinoma as the 

most common histological 

• ALK+ NSCLC accounting for 3%–7% 

• Increased incidence of thromboembolism in ALK+ NSCLC patients as 
compared to non-ALK+ patients

• Often presents with central tumor location, large pleural effusion, and 
absence of a pleural tail

• ALK+ tumors are also prone to nodal metastasis and lymphangitic 
carcinomatosis

Peng L, Zhu L, Sun Y, Stebbing J, Selvaggi G, Zhang Y and Yu Z (2022) Targeting ALK 
Rearrangements in NSCLC: Current State of the Art. Front. Oncol. 12:86346



ALK

• Crizotinib

• Alectinib

• Ceritinib

• Ensartinib

• Brigatinib

• Lorlatinib

Peng L, Zhu L, Sun Y, Stebbing J, Selvaggi G, Zhang Y and Yu Z (2022) Targeting ALK 
Rearrangements in NSCLC: Current State of the Art. Front. Oncol. 12:86346



• Aim-To evaluate the safety and efficacy of ALK inhibitors given as 
monotherapy to treat advanced ALK-rearranged NSCLC

• RCTs comparing ALK inhibitors with cytotoxic chemotherapy or another 
ALK inhibitor in individuals with incurable locally advanced or metastatic 
pathologically confirmed ALK-rearranged NSCLC

• 11 studies , N=2874 participants

• Primary outcomes - progression-free survival (PFS) and adverse events (AE)

• Secondary outcomes - overall survival (OS), OS at one year, overall 
response rate (ORR) by RECIST (Response Evaluation Criteria in Solid 
Tumours ) criteria, and health-related quality of life (HRQoL).

Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Cameron LB et al,. Cochrane Database of Systematic Reviews 2022, Issue 1. Art. No.: CD013453



Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



ROS1

• ROS1 gene fusions account for 1% - 2% of NSCLC 

• ROS-1-positive NSCLCs are predominantly lepidic, acinar, or solid 
adenocarcinomas, with more than 90% expressing TTF1

• Diagnosed at an advanced stage (stage III–IV), with a higher frequency 
of brain metastases

• The TK domains of ALK and ROS1 share 77% amino acid identity 
within the ATP-binding sites

• Asian ethnicity, young age (median 49.8 years), never-smokers, and 
adenocarcinoma histology

Gendarme S, Bylicki O, Chouaid C, Guisier F. ROS-1 Fusions in Non-Small-Cell Lung 
Cancer: Evidence to Date. Curr Oncol. 2022 Jan 28;29(2):641-658



ROS1

• About 36% of ROS-1-positive NSCLCs have oncogenic co-mutations

• For metastatic squamous-cell tumors, ROS-1 status can be assessed 
for never-smokers 

• IHC is used as a screening technique but positive or questionable 
results require confirmation by FISH /NGS

• IHC ROS-1-labelling high sensitivity (90–100%), compared to FISH and 
NGS

• IHC ROS-1 specificity is variable, ranging from 70% to 90%



ROS1

• Crizotinib ( limited BBB penetration )

• Entrectinib

• Ceritinib

• Brigatinib

• Lorlatinib

• Repotrectinib

• Taletrectinib



Gendarme, S.; Bylicki, O.; Chouaid, C.; Guisier, F. ROS-1 Fusions in Non-Small-Cell Lung Cancer: Evidence to 
Date. Curr. Oncol. 2022, 29, 641–658



ROS1 

Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



MET exon 14 skipping mutations (METex14)

• Mutations (alterations leading to exon 14 skipping), gene 
amplification, and protein overexpression may all lead to oncogenic 
activation of MET mediated signaling

• METex14 is observed in approximately 3%- 4% of NSCLC

• Generally older (median age, 65-76 years), more often female, and 
less likely to have a history of smoking compared with those without 
METex14

• Histology: approximately 2% in adenocarcinoma, approximately 1% in 
squamous cell carcinoma, approximately 6% in adenosquamous cell 
carcinoma, and approximately 13% in pulmonary sarcomatoid
carcinoma 

Mark A. Socinski, Nathan A. Pennell, and Kurtis D. Davies
JCO Precision Oncology 2021 :5, 653-663



MET exon 14 skipping mutations (METex14)

• Crizotinib

• Tepotinib

• Capmatinib

• Savolitinib

• Cabozantinib

• Gumarontinib

Mark A. Socinski, Nathan A. Pennell, and Kurtis D. Davies
JCO Precision Oncology 2021 :5, 653-663



MET exon 14 skipping mutations (METex14)

Crizotinib 
PROFILE 1001 trial

Tepotinib 
VISION trial

Capmatinib 
GEOMETRY mono-
1 trial

Savolitinib 
NCT02897479

Mark A. Socinski, Nathan A. Pennell, and Kurtis D. Davies ,JCO Precision 
Oncology 2021 :5, 653-663



• GLORY study -Single-arm, multicentre, open-label, phase 2 stage

• Locally advanced or metastatic METex14-positive NSCLC

• Gumarontinib 300 mg once daily in continuous 21-day cycles

• N=78

• ORR 66% (95% CI 54–76) overall (n = 79), 71% (95% CI 55–83) in 
treatment-naïve patients (n = 44), and 60% (95% CI 42–76) in previously-
treated patients (n = 35)

• Treatment-related adverse events (any grade) were oedema (67/84 
patients, 80%) and hypoalbuminuria (32/84, 38%)

• Grade ≥3 TRAEs occurred in 45 (54%) patients. TRAEs leading to 
permanent discontinuation occurred in 8% (7/84) of patients.

eClinicalMedicine 2023;59: 101952



METex14

Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



REarranged during Transfection (RET)

• RET have been identified in 1% - 2% of all lung cancers

• 46% of patients develop brain metastases over their lifetime 

• Higher incidence in never-smokers, females, adenocarcinoma, and 
poorly differentiated tumors, potentially may confer higher 
chemosensitivity (particularly to pemetrexed-based regimens)

• Selpercatinib

• Pralsetinib

Novello S, Califano R, Reinmuth N, Tamma A, Puri T. RET Fusion-Positive Non-small Cell Lung Cancer: The 
Evolving Treatment Landscape. Oncologist. 2023 May 8;28(5):402-413



Study Patient population
RET fusion-positive 

Results Common grade 3 or 
worse TRAEs

Selpercatinib

LIBRETTO-001

Phase I/II, open-label 
trial

Pts with RET fusion-positive 
advanced NSCLC had previously 
received at least platinum-based 
chemotherapy (n = 247) or were 
previously untreated (n = 69)

Previous platinum-based 
chemotherapy: ORR = 61% (95% CI 
55-67), PFS = 24.9 months (95% CI 
19.3- NR), 2-year OS = 69% (95% CI 
62-75),
Treatment-naïve pts: ORR = 84% 
(95% CI 73-92), PFS = 22.0 months 
(95% CI 13.8-NR), 2-year OS = 69% 
(95% CI 55-80)

Hypertension (13%), 
Increased ALT (9%), 
Increased AST (6%)

Pralsetinib

ARROW

Phase I/II, multi-cohort, 
open-label trial

Pts with RET fusion-positive 
NSCLC who had previously 
received at least platinum-based 
chemotherapy (n = 130) or were 
previously untreated (n = 107)

Pts with previous platinum-based 
chemotherapy: ORR = 63.1% (95% CI 
54.2-71.4); PFS = 16.4 months (95% 
CI 11.4-22.3); OS = 44.3 months (95% 
CI 26.9-44.3), 
Treatment-naïve pts: ORR = 77.6% 
(95% CI 68.5-85.1), PFS = 12.6 
months (95% CI 9.2-16.6), OS = NR 
(95% CI 31.9, NR)

Neutropenia (20%), 
Anemia (12%), and 
Hypertension (12%) 

Novello S, Califano R, Reinmuth N, Tamma A, Puri T. RET Fusion-Positive Non-small Cell Lung Cancer: The 
Evolving Treatment Landscape. Oncologist. 2023 May 8;28(5):402-413



Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



Human epidermal growth factor receptor 2 
(HER2/ERBB2)
• HER2 protein product is a member of the HER/ErbB family of tyrosine 

kinases receptors

• HER2 gene mutation (1%-4% of cases), gene amplification (2%-5%) 
and protein overexpression (2%-30%)

• HER2 mutations and amplifications have been associated with female
sex, Asian ethnicity, non-smoking status as well as moderate to 
poorly differentiated adenocarcinoma histology

• Pleural invasion is commonly seen in HER2-amplified and HER2-
overexpressing NSCLC while CNS involvement has been reported in up 
to 47% of patients with HER2-mutant NSCLC

• HER2 overexpression has been found to be associated with poor 
outcomes in NSCLC

Riudavets M, et al, ESMO Open. 2021 Oct;6(5):100260



HER2/ERBB2

• Pan-HER TKIs-
• Afatinib 

• Neratinib

• Dacomitinib

• Selective HER2 TKIs-
• Pyrotinib

• Poziotinib

• Antibody-drug conjugates-
• Trastuzumab emtansine

• Trastuzumab Deruxtecan

Y. Yu et al. Cancer Treatment Reviews 114 (2023) 102520



Kris M et al.Official Journal of the European Society for Medical Oncology. 2015 Jul;26(7):1421-1427. 

30 patients

Dacomitinib



• 27 patients with stage IV or recurrent 
HER2-mutant lung adenocarcinomas 
treated with afatinib

• Median duration of response to afatinib 
was 6 months (range 5-10)

• Median time on treatment was 3 months 
(range 1-30) 

Lai WV et al. Afatinib in patients with metastatic or recurrent HER2-
mutant lung cancers: a retrospective international multicentre study. 
Eur J Cancer. 2019 Mar;109:28-35.

ORR - 13% (3 of 23 patients)



HER2 in NSCLC

Y. Yu et al. Cancer Treatment Reviews 114 (2023) 102520



Y. Yu et al. Cancer Treatment Reviews 114 (2023) 102520



HER2/ERBB2

Drugs ORR

Dacomitinib 11%

Neratinib-temsirolimus 21%

Afatinib 14%

Poziotinib 35.1% preTxt
43.8% 1st line

Pyrotinib 30%

Tarloxotinib 22%

Trastuzumab emtansine 51 %

Trastuzumab-deruxtecan 54.9%



RAS/MAPK Pathway

• MAPK pathway can be activated by multiple mechanisms, including 
activation of RTKs in response to extracellular stimuli and mutations 
that lead to constitutive TK activity (e.g., EGFR mutations, EML4-ALK 
rearrangements)

• The canonic MAPK cascade is composed of three successive serine/ 
threonine kinases: RAF, MEK, and ERK.



RAS

• RAS mutations are the most common oncogenic 
mutations in human cancers 

• KRAS has the highest frequency among other 
members of the RAS family in NSCLC

• 30% of NSCLC cases in western countries are 
KRAS mutated

• 10% positive Asian patients
• RAS mutations specifically in codons 12, 13, and 

61
• G12D mutation in non smoker , G12C and G12V 

in smokers
• Worse survival for NSCLC with KRAS mutations 

compared to non-KRAS-mutant NSCLC

Karimi, N et al. Cells 2023, 12, 749



RAS

• Salirasib

• Sotorasib

• Adagrasib



• Code Break 100: NCT03600883
• Single-group, phase 2 trial
• Orally at a dose of 960 mg OD until disease progression
• KRAS p.G12C– mutated advanced NSCLC previously treated with standard 

therapies
• N=126
• ORR -(37.1%; 95% CI, 28.6 to 46.2) including in 4 (3.2%) who had a 

completes and in 42 (33.9%) who had a partial response
• Median duration of response - 11.1 months
• The median OS was 12.5 months with DCR of 80.6% 
• TRAEs were reported in 69.8% of patients, with 19.8% grade 3 events

N Engl J Med 2021;384:2371-81.



ORR: 37.1% (28.6-46.2)         
N=124

Median PFS: 6.8 months (5.1-8.2) 

mOS: 12.5 mo

The median duration of response 
 11.1 months 

N Engl J Med 2021;384:2371-81.



Study Intervetion Results Adverse events 

• Randomised, open-
label phase 3 trial

• KRASG12C-mutated 
advanced NSCLC, who 
progressed after 
previous platinum-
based chemotherapy 
and a PD-1 or PD-L1 
inhibitor

• 345 patients ,sotorasib
(n=171 [50%]) or 
docetaxel (n=174 
[50%])

• 1:1
• oral sotorasib (960 mg 

once daily)
or 

• intravenous docetaxel 
(75 mg/m2 once every 3 
weeks)

• Treatment continued 
until an independent 
central confirmation of 
disease progression, 
intolerance, initiation of 
another anticancer 
therapy, withdrawal of 
consent, or death, 
whichever occurred first

• Median follow-up of 17·7 months 
(IQR 16·4–20·1)

• PFS for sotorasib, compared with 
docetaxel (median PFS 5·6 months 
[95% CI 4·3–7·8] vs 4·5 months 
[3·0–5·7]; 

• hazard ratio 0·66 [0·51–0·86]; 
p=0·0017)

• ORR for sotorasib vs docetaxel 
(28.1% [95% CI 21.5–35.4%] vs 
13.2% [95% CI: 8.6–19.2%], 
respectively; P<0.001).

• Overall survival was not different 
between the treatment groups 
(HR 1·01 [95% CI 0·77–1·33]

• DCR was 82.5% for sotorasib vs 
60.3% for docetaxel

• Sotorasib-the most 
common TRAEs of grade 
3 or worse were 
diarrhoea (n= 20 [12%]), 
ALT increase (n=13 [8%]), 
and AST increase (n=9 
[5%]). 

• Docetaxel-the most 
common TRAEs of grade 
3 or worse were 
neutropenia (n=13 [9%]), 
fatigue (n=9 [6%]), and 
febrile neutropenia (n=8 
[5%])



de Langen AJ,  et al. Lancet. 2023 Mar 4;401(10378):733-746.

CodeBreaK 200 trial



• KRYSTAL-1 (NCT03785249) 

• Patients (n=116)
• NSCLC with KRASG12C mutation 
• Unresectable or metastatic disease 
• Prior treatment with a PD-1/L1 inhibitor 
in combination or in sequence with chemotherapy 
• Treated, stable CNS metastases were allowed

• Adagrasib 600 mg BID capsule

• ORR 43% (95% CI, 33.5-52.6)

• Median PFS 6.5 months (95% CI, 4.7 to 8.4)

• Median OS 12.6 months (95% CI, 9.2 to 19.2)

• DCR was 80% (95% CI, 70.8-86.5)  

N Engl J Med 2022;387:120-31



RAF
• RAF family of serine/threonine kinases, which includes ARAF, BRAF, and RAF-

1 (also known as CRAF), plays a critical role in cellular growth, proliferation, 
and differentiation through the MAPK signaling pathway

• BRAF mutations divided into three classes based on mutation site
• Class I mutants -including V600E/K/D/R, which occurs in the valine residue at amino 

acid position 600 of exon 15
• Class II mutants-including K601, L597, G464, and G469 mutations, are located in the 

activation segment or Ploop and signal as RAS-independent dimer
• Class III mutants - occur in the P-loop, catalytic loop, or DFG motif have impaired BRAF 

kinase activity; however, the activity of MAPK pathway signaling is enhanced via Raf-1 
protooncogene CRAF activation

• All the class II and III mutations are non-V600 mutations

• Approximately 50% of BRAF mutations in NSCLC are non-V600 mutations

Yan N, Guo S, Zhang H, Zhang Z, Shen S and Li X (2022) BRAF-Mutated Non-Small Cell Lung Cancer: 
Current Treatment Status and Future Perspective. Front. Oncol. 12:863043



RAF

• BRAF mutations are present in 3–5% of NSCLC, almost exclusively in 
adenocarcinoma histology, though mutations in squamous cell carcinoma 
have been described

• The aggressive micropapillary architecture has been associated with 
V600E, whilst a mucinous pattern is common in non-V600 mutations

• Current or former smokers

• Smoking habits appear to be more common in class 2 and 3, whilst patients 
harbouring V600 mutations are more likely to be never smokers

• Class 2 and class 3 mutations were associated with a higher risk of brain 
metastasis at diagnoses, compared with class 1 alterations

Guaitoli G, Zullo L, Tiseo M, et al. Drugs Context. 2023;12:2022-11-3



RAF 



Guaitoli G, Zullo L, Tiseo M, et al. Drugs Context.2023;12:2022-11-3



• 98 patients (59 treatment-naıve and 39 previously treated)

• Oral Encorafenib 450 mg once daily plus Binimetinib 45 mg 
twice daily in 28-day cycles

• ORR of 75% in treatment-naıve and 46% in previously 
treated patients with BRAFV600E-mutant metastatic 
NSCLC

• The most frequently reported TRAEs (any grade) were 
gastrointestinal (nausea, diarrhea, and vomiting) and 
fatigue

• AEs led to permanent discontinuation dose, dose 
interruptions, dose reduction of both encorafenib and 
binimetinib in 15%, 44%, and 24% patients, respectively.

Riely GJ, Smit EF, Ahn M-J, et al: J Clin Oncol 41:3700-3711, 2023



JTO Clinical and Research Reports Vol. 4 No. 3: 100460 



JTO Clinical and Research Reports Vol. 4 No. 3: 100460 



Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



MEK

• MEK1/2 are the downstream effectors of RAS and RAF

• MEK inhibitors have been developed as a strategy to treat NSCLC 
patients with KRAS or BRAF mutations

• Trametinib

• Binimetinib

• Selumetinib

• Cobimetinib.



Han, J., Liu, Y., Yang, S. et al. MEK inhibitors for the treatment of non-small cell lung cancer. J Hematol 
Oncol 14, 1 (2021)



Neurotrophic tropomyosin receptor kinase 
(NTRK) gene fusion
• NTRK genes involving NTRK1, NTRK2 and NTRK3, encode the proteins

• Tropomyosin receptor kinase (TRK) family TRKA, TRKB and TRKC 
respectively, which are transmembrane receptor tyrosine kinases

• Prevalence of NTRK fusions reported in multicontinental studies 
varies from 0.1% to 3.3%

• NGS followed by IHC, FISH ,RT-PCR

• The first-generation NTRK-TKIs 
• Larotrectinib 

• Entrectinib

F Liu et al. Front Oncol. 2022 Mar 17;12:864666



• Phase II

• N=20  

• TRK fusion–positive lung cancer

• ORR -73% (95% CI,45 -92)

• DOR -33.9 months(95% CI,5.6 - 33.9) 

• PFS -35.4 months(95% CI, 5.3 -35.4)

• OS- 35.4 months(95% CI, 5.3 -35.4)

A Drilon, et al. JCO Precis Oncol. 2022 Jan;6:e2100418.



NTRK 

Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



NRG1
• NRG1 (NeuReGulin 1, neuregulin 1) is a member of the epidermal 

growth factor (EGF) ligand family

• NRG1-receptor binding activates the ERBB2-ERBB3 heterocomplex 
and controls proliferation, differentiation, and survival in both normal 
and tumor cells through the predominant signaling cascades PI3K-AKT 
and MAP kinase

• Identified across a wide range of tumors including NSCLC (especially 
mucinous adenocarcinoma subtype), gallbladder cancer, pancreatic 
cancer, renal cell carcinoma, ovarian cancer and hepatic 
cholangiocarcinoma

• Detection of NRG1 gene fusions in solid tumors - RNA NGS

Chevallier M, et al.World J Clin Oncol 2021 April 24; 12(4): 217-237



NRG1



• N=110 with NRG1 fusion–positive

• 57 % never smoking 

• 57 % mucinous adenocarcinoma 

• 71 % nonmetastatic 

Drilon, et al. J Clin Oncol 39:2791-2802.



Algorithm for treatment-naïve advanced 
NSCLC



Algorithm for previously-treated advanced 
NSCLC



Agent Dose Major treatment-related adverse events

Erlotinib 150 mg OD Rash, diarrhoea

Gefitinib 250 mg OD Rash, diarrhoea

Afatinib 40 mg OD Diarrhoea, rash, stomatitis, paronychia

Osimertinib 80 mg OD Rash/acne, diarrhoea, dry skin, paronychia, stomatitis

Crizotinib 250 mg BD Vision disorder, nausea, edema, diarrhoea, vomiting, elevated transaminases, and constipation

Ceritinib 450 mg OD Diarrhea, nausea, vomiting, and an increase in alanine aminotransferase 

Alectinib 600 mg BD Anemia, myalgia, increased bilirubin, increased weight, musculoskeletal pain, and 
photosensitivity reaction 

Dabrafenib                                    
+
Trametinib

152 mg OD

2 mg OD 

Fever, nausea, vomiting, dry skin, peripheral edema, diarrhoea, decreased appetite, and cough, 
increase AST /ALT

Vemurafenib 960 mg BD nausea (40%)

Adagrasib  600 mg BD Diarrhea, nausea, vomiting, fatigue, increased ALT or AST, increased creatinine

Sotorasib 960 mg OD diarrhoea, musculoskeletal pain, nausea, fatigue, hepatotoxicity, and cough



Agent Dose Major treatment-related adverse events

Lorlatinib 100 mg OD Hyperlipidemia, edema, increased weight, peripheral neuropathy, and cognitive effects

Brigatinib 180 mg OD GI events (diarrhea, nausea, vomiting) increased blood CPK, cough, and increased 
aminotransferases 

Entrectinib 600 mg OD Dysgeusia, dizziness, constipation, fatigue, diarrhoea, weight gain, paresthesia

Selpercatinib 160 mg BD Dry mouth, diarrhea, increased aspartate aminotransferase, increased alanine 
aminotransferase, hypertension

Pralsetinib 400 mg OD Neutropenia, leukopenia, increased aspartate aminotransferase, anemia, increased alanine 
aminotransferase, constipation, fatigue, increased blood creatine phosphokinase

Larotrectinib 100 mg BD Myalgias, dizziness, nausea, increased alanine aminotransferase

Dacomitinib 45 mg OD Dermatitis, diarrhoea, elevated transaminase

Capmatinib 400 mg BD edema, nausea, musculoskeletal pain, fatigue, vomiting, dyspnea, cough, and decreased 
appetite

Tepotinib 450mg OD Peripheral edema, nausea, diarrhoea, blood creatinine increased, hypoalbuminemia

Trastuzumab 
deruxtecan

5.4 mg/kg or
6.4 mg/kg

Nausea, fatigue, alopecia, vomiting, neutropenia, anemia, diarrhoea , Drug-related ILD 14%  
with 6.4 mg/kg and 5.9% with 5.4 mg/kg 





Targeted therapy ORR PFS OS

ALK Crizotinib 1L (vs chemo)
PROFILE 10141

74% (vs 45%) 10.9 mo (vs 7.0 mo) 56.6% at 4y(vs 49.1%)

Ceritinib 1L (vs chemo
ASCEND-4

72.5% (vs 26.7% 16.6 mo (vs 8.1 mo) NR

Brigatinib 1L (vs crizotinib) 71% (vs 60%) 24.0 mo (vs 11.1 mo) 71% at 3 y (vs 68%)

Alectinib 1L (vs crizotinib)
ALEX

82.9% (vs 75.5%) 34.8 mo (vs 10.9 mo) 62.5% at 5 y (vs 45.5%)

Lorlatinib 1L (vs crizotinib)
CROWN

76% (vs 58%) 64% at 3 y (vs 19%) NR

ROS1 Crizotinib
PROFILE 1001

72% 19.3 mo 51.4 mo

Lorlatinib (2L) 35% DoR 13.8 mo NR

Entrectinib 68% 15.7 mo 47.8 mo

METex14 Crizotinib 32% 7.3 mo NR

Capmatinib
GEOMETRY mono-11

1L 68% 1L 12.4 mo 1L 18.8 mo

Tepotinib
VISION

1L 61.3% 1L 13.8 mo NR

Brea E, et al,Hematol Oncol Clin N Am 37 (2023) 575–594



Targeted therapy ORR PFS OS

HER2
mutations

Trastuzumab-deruxtecan
DESTINY-Lung01

55% 8.2 mo 17.8 mo

KRAS G12 C Sotorasib 2L vs chemo
CodeBreak 200

28.1% (vs 13.2%) 5.6 mo (vs 4.5 mo) 10.6 mo (vs 11.3 mo)

Adagrasib 2L +
KRYSTAL-18

42.9% 6.5 mo 12.6 mo

NTRK Entrectinib 57 % 11 mo 21 mo

Larotrectinib 79 28.5 44.4

BRAF Dabrafenib-trametinib 1L 1L 62.3% 1L 10.8 mo 1L 17.3 mo

RET Selpercatinib
LIBRETTO-001

84% 22 NR

Pralsetinib 
ARROW3

72% 13 NR

NRG1 Afatinib NR NR NR

Brea E, et al,Hematol Oncol Clin N Am 37 (2023) 575–594



Singh N, et al. Journal of Clinical Oncology 2022 40:28, 3310-3322



Conclusion 

• All patients of advanced NSCLC ( specially adenocarcinoma ) should 
offered molecular testing for driver alterations

• At least EGFR, AKL, ROS1 to be tested  

• Multiplex NGS testing should be standard practice if available 

• Barring a therapeutic emergency, no patient should be started on 
systemic therapy before a comprehensive molecular analysis has 
been completed

• Treatment of driver mutations identified in metastatic NSCLC some 
leading to therapeutic success and some leading to failure 

• More RCTs are required for efficacy and safety of targeted drug 
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