
 

 
Systemic Therapy for Stage IV NSCLC Algorithms 
 
First-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer without Driver Alterations  
Nonsquamous cell carcinoma, High PD-L1 
Nonsquamous cell carcinoma, Negative and Low Positive PD-L1 
Squamous cell carcinoma, High PD-L1 
Squamous cell carcinoma, Negative and Low Positive PD-L1 
 

Second-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer without Driver 
Alterations  
Received first-line platinum doublet chemotherapy, Positive PD-L1 
Received first-line platinum doublet chemotherapy, Negative or Unknown PD-L1 
Received first-line immunotherapy 
Received first-line combination immunotherapy + chemotherapy 
 

Third-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer without Driver Alterations  
Received chemotherapy ± bevacizumab and immune checkpoint inhibitors 
 

First-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer with Driver Alterations 
Sensitizing (L858R/exon 19 deletion) EGFR mutation 
EGFR exon 20 mutation 
Activating EGFR mutations other than exon 20 insertion mutations, T790M, L858R or Ex19Del 
ALK rearrangement 
ROS1 rearrangement 
BRAF V600 mutation 
MET exon 14 skipping mutations 
RET rearrangement 
NTRK rearrangement 
KRAS alterations 
HER2 alterations 
NRG1 alterations 
 

Second- and Third-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer with Driver 
Alterations 
Sensitizing (L858R/exon 19 deletion) EGFR mutation 
EGFR exon 20 mutation 
Activating EGFR mutations other than exon 20 insertion mutations, T790M, L858R or Ex19Del 
ALK rearrangement 
ROS1 rearrangement 
BRAF V600 mutation 
BRAF mutation other than BRAF V600  
MET exon 14 skipping mutations 
MET abnormalities other than exon 14 skipping mutations or previously treated with MET-targeted therapy 
RET rearrangement 
NTRK rearrangement 
KRAS alterations 
HER2 alterations 
NRG1 alterations 
 



Strength of Recommendation

         Strong      Moderate           Weak

Patients with stage IV non-small 
cell lung cancer, PS 0-11

EGFR/ALK/ROS1/BRAF 
positive

Refer to algorithm for Stage IV 
NSCLC with Driver Alterations

Nonsquamous cell carcinoma Squamous cell carcinoma2

High PD-L1
(TPS ≥ 50%) 

Negative (TPS 0%) and Low 
Positive PD-L1 (TPS 1% - 49%)

High PD-L1
(TPS ≥ 50%) 

Negative (TPS 0%) and Low 
Positive PD-L1 (TPS 1% - 49%)

Treatment Options Treatment Options
Treatment Options

Notes. 1This does not apply to patients with stage IV NSCLC with rarer histologies, e.g. large cell neuroendocrine, etc.
2 Kalemkerian GP, Narula N, Kennedy EB, et al, Molecular Testing Guideline for the Selection of Patients With Lung Cancer for Treatment With Targeted 
Tyrosine Kinase Inhibitors: American Society of Clinical Oncology Endorsement of the College of American Pathologists/International Association for the 
Study of Lung Cancer/Association for Molecular Pathology Clinical Practice Guideline Update, J Clin Oncol, 36: 911-919, 2018
Abbreviations. ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; NSCLC, non–small-cell lung cancer; PD-L1, program death ligand 
1; PS, performance status; TPS, tumor proportion score

EGFR/ALK/ROS-1/BRAF 
negative

Treatment Options

For patients with contraindications to immunotherapy

For patients with contraindications to immunotherapy 
and are not candidates for platinum-based therapy

For patients with low positive PD-L1 expression who are 
ineligible for doublet platinum ± pembrolizumab

For patients with contraindications to immunotherapy

For patients with contraindications to immunotherapy 
and are not candidates for platinum-based therapy

For patients with low positive PD-L1 expression who are 
ineligible for doublet platinum ± pembrolizumab

S M W

First-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer without Driver Alterations

This algorithm is derived from recommendations in Therapy for Stage IV Non-Small Cell Lung Cancer Without Driver Alterations: ASCO Living Guideline. This is a tool based on an ASCO Guideline and is not intended to substitute for the independent professional 
judgment of the treating physician. Practice guidelines do not account for individual variation among patients. This tool does not purport to suggest any particular course of medical treatment. Use of the guideline and this tool are voluntary.
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Atezolizumab/carboplatin/
paclitaxel/bevacizumab

M
Atezolizumab/carboplatin/

paclitaxel/bevacizumab
M

Single-agent pembrolizumab SSingle-agent pembrolizumab S

Single-agent atezolizumab SSingle-agent atezolizumab S

Atezolizumab/carboplatin/
nab-paclitaxel

W
Atezolizumab/carboplatin/

nab-paclitaxel
W

S
Pembrolizumab/carboplatin/

pemetrexed
S

Pembrolizumab/carboplatin/
pemetrexed

Atezolizumab/carboplatin/
paclitaxel/bevacizumab

M
Atezolizumab/carboplatin/

paclitaxel/bevacizumab
M

Atezolizumab/carboplatin/
nab-paclitaxel

M
Atezolizumab/carboplatin/

nab-paclitaxel
M

Standard chemotherapy with 
platinum-based two-drug 

combinations
S

Standard chemotherapy with 
platinum-based two-drug 

combinations
S

Standard chemotherapy with 
non-platinum-based two-drug 

combinations
W

Standard chemotherapy with 
non-platinum-based two-drug 

combinations
W

Single-agent pembrolizumab WSingle-agent pembrolizumab W

Single-agent pembrolizumab SSingle-agent pembrolizumab S

Pembrolizumab/carboplatin/
paclitaxel or nab-paclitaxel

M
Pembrolizumab/carboplatin/
paclitaxel or nab-paclitaxel

M

Pembrolizumab/carboplatin/
paclitaxel or nab-paclitaxel

S
Pembrolizumab/carboplatin/
paclitaxel or nab-paclitaxel

S

Standard chemotherapy with 
platinum-based two-drug 

combinations
S

Standard chemotherapy with 
platinum-based two-drug 

combinations
S

Standard chemotherapy with 
non-platinum-based two-drug 

combinations
W

Standard chemotherapy with 
non-platinum-based two-drug 

combinations
W

Single-agent pembrolizumab WSingle-agent pembrolizumab W

Nivolumab/ipilimumab ± 
chemotherapy

W
Nivolumab/ipilimumab ± 

chemotherapy
W

SSingle-agent cemiplimab SSingle-agent cemiplimab

Nivolumab/ipilimumab ± 
chemotherapy

W
Nivolumab/ipilimumab ± 

chemotherapy
W

SSingle-agent atezolizumab SSingle-agent atezolizumab

Nivolumab/ipilimumab ± 
chemotherapy

W
Nivolumab/ipilimumab ± 

chemotherapy
W

Nivolumab/ipilimumab ± 
chemotherapy

W
Nivolumab/ipilimumab ± 

chemotherapy
W

S
Pembrolizumab/carboplatin/

pemetrexed
S

Pembrolizumab/carboplatin/
pemetrexed

SSingle-agent cemiplimab SSingle-agent cemiplimab

Cemiplimab + chemotherapy WCemiplimab + chemotherapy W

Durvalumab and 
tremelimumab + platinum-

based chemotherapy
W

Durvalumab and 
tremelimumab + platinum-

based chemotherapy
W

Cemiplimab + chemotherapy WCemiplimab + chemotherapy W

Durvalumab and 
tremelimumab + platinum-

based chemotherapy
W

Durvalumab and 
tremelimumab + platinum-

based chemotherapy
W



Patients with stage IV non-
small cell lung cancer, PS 0-1

Notes.3Driver alterations including EGFR, ALK, ROS-1, BRAF V600E, MET exon 14, NTRK, KRAS, and RET
Abbreviations. ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; NSCLC, non–small-cell lung cancer; PD-L1, program death ligand 1; PS, performance status; SCC, 
squamous cell carcinoma; TPS, tumor proportion score

Second-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer 
without Driver Alterations

©American Society of Clinical Oncology 2023.  All rights reserved.
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Driver alteration3 negative

Positive PD-L1

Received first-line platinum 
doublet chemotherapy

Standard platinum-based 
chemotherapy

S

Received first-line 
immunotherapy

Single-agent nivolumab S

This algorithm is derived from recommendations in Therapy for Stage IV Non-Small Cell Lung Cancer Without Driver Alterations: ASCO Living Guideline. This is a tool based on an ASCO Guideline 
and is not intended to substitute for the independent professional judgment of the treating physician. Practice guidelines do not account for individual variation among patients. This tool does not 

purport to suggest any particular course of medical treatment. Use of the guideline and this tool are voluntary.

Negative or Unknown PD-L1

Single-agent atezolizumab S

Single-agent pembrolizumab S

Single-agent nivolumab S

Single-agent atezolizumab S

Single-agent docetaxel
If not received in first-line

M

Single-agent pemetrexed
If not received in first-line

S

Single-agent pemetrexed
If not received in first-line

S

Standard non-platinum-based 
chemotherapy 

If platinum is contraindicated

S

Received first-line 
combination immunotherapy 

+ chemotherapy

Strength of Recommendation

         Strong      Moderate           WeakS M W

For patients with contraindications to immunotherapy

Paclitaxel + bevacizumab
If not received in first-line

W

For patients with non-SCC only

For patients with contraindications to immunotherapy

Single-agent docetaxel
If not received in first-line

M

Paclitaxel + bevacizumab
If not received in first-line

W

For patients with non-SCC only

No standard algorithm; 
consider any single-agent 
chemotherapy option not 

received in first-line 

SCC or non-SCC



Patients with stage IV non-small 
cell lung cancer, PS 0-1

Third-Line Treatment Options for Patients with Stage IV Non-Small Cell 
Lung Cancer without Driver Alterations

Notes. 4 Driver alterations including EGFR, ALK, ROS-1, BRAF V600E, MET exon 14, 
NTRK, KRAS, and RET
Abbreviations. ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor 
receptor; NSCLC, non–small-cell lung cancer; PS, performance status

©American Society of Clinical Oncology 2023.  All rights reserved.
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This algorithm is derived from recommendations in Therapy for Stage IV Non-Small Cell Lung Cancer Without Driver Alterations: 
ASCO Living Guideline. This is a tool based on an ASCO Guideline and is not intended to substitute for the independent professional 

judgment of the treating physician. Practice guidelines do not account for individual variation among patients. This tool does not 
purport to suggest any particular course of medical treatment. Use of the guideline and this tool are voluntary.

Strength of Recommendation

         Strong      Moderate           WeakS M W

SCC or non-SCC

Driver alteration4 negative

Received chemotherapy ± 
bevacizumab and immune 

checkpoint inhibitors

Single-agent docetaxel
If not received in first- or second-line

S

Single-agent pemetrexed
If not received in first- or second-line

S

Paclitaxel + bevacizumab
If not received in first- or second-line

W

For patients with non-SCC only



Osimertinib WOsimertinib W

Strength of Recommendation

         Strong      Moderate           Weak

Patients with stage IV non-small 
cell lung cancer

EGFR exon 20 mutation

Nonsquamous cell carcinoma 
and squamous cell carcinoma

Sensitizing (L858R/exon 19 
deletion) EGFR mutation

Activating EGFR mutation other 
than exon 20 insertion mutations, 

T790M, L858R or Ex19Del
ALK rearrangement

PS 0-2 Treatment Options

Notes. *Provisionally included pending confirmatory data
For alterations without targeted therapy options, refer to the non-driver mutation guideline 
(Singh N, Temin S, Baker Jr., S, et al: Therapy for Stage IV Non-Small Cell Lung Cancer Without 
Driver Alterations: ASCO Living Guideline. J Clin Oncol 10.1200/JCO.22.00825 and Owen D, 
Singh N, Ismaila N, et al: Therapy for Stage IV Non-Small Cell Lung Cancer Without Driver 
Alterations: ASCO Living Guideline, Version 2022.2. J Clin Oncol 10.1200/JCO.22.02121). New 
active targeted therapies are anticipated soon.
Abbreviations. ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; 
HER2, human epidermal growth factor receptor 2; NRG1, Neuregulin 1; NTRK, neurotrophic 
tropomyosin receptor kinase; PS, performance status

S M W

First-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer with Driver Alterations

This algorithm is derived from recommendations in Therapy for Stage IV Non-Small Cell Lung Cancer with Driver Alterations: ASCO Living Guideline. This is a tool based on an ASCO Guideline and is not intended to substitute for the independent professional judgment 
of the treating physician. Practice guidelines do not account for individual variation among patients. This tool does not purport to suggest any particular course of medical treatment. Use of the guideline and this tool are voluntary.

www.asco.org/thoracic-cancer-guidelines  ©American Society of Clinical Oncology 2023.  All rights reserved.
For licensing opportunities, contact licensing@asco.org

Dacomitinib monotherapy MDacomitinib monotherapy M

Osimertinib monotherapy SOsimertinib monotherapy S

Gefitinib with doublet 
chemotherapy

Gefitinib with doublet 
chemotherapy

M
Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

Alectinib SAlectinib S

Monotherapy with afatinibMonotherapy with afatinib MMonotherapy with afatinib M

Erlotinib/ramucirumabErlotinib/ramucirumab MErlotinib/ramucirumab M

Erlotinib/bevacizumabErlotinib/bevacizumab MErlotinib/bevacizumab M

Monotherapy with erlotinibMonotherapy with erlotinib MMonotherapy with erlotinib M

Monotherapy with gefitinibMonotherapy with gefitinib MMonotherapy with gefitinib M

Monotherapy with icotinibMonotherapy with icotinib MMonotherapy with icotinib M

Monotherapy with osimertinib, 
gefitinib, or erlotinib

Monotherapy with osimertinib, 
gefitinib, or erlotinib

Monotherapy with osimertinib, 
gefitinib, or erlotinib

W

PS 3

PS 0-2 Treatment Options

MAfatinib monotherapy MAfatinib monotherapy

PS 0-2 Treatment Options

M
Platinum doublet 

chemotherapy ± bevacizumab
M

Platinum doublet 
chemotherapy ± bevacizumab

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M Brigatinib SBrigatinib S

Crizotinib SCrizotinib S

Ceritinib SCeritinib S

PS 0-2 Treatment Options

If alectinib or brigatinib or lorlatinib are not available

ROS1 rearrangement

PS 0-2 Treatment Options

Ceritinib W

MEntrectinib MEntrectinib

Lorlatinib WLorlatinib W

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

Crizotinib MCrizotinib M

BRAF V600E mutation

Treatment Options

MDabrafenib/trametinib MDabrafenib/trametinib

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

MET exon 14 skipping 
mutations

PS 0-2 Treatment Options

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

MCapmatinib MCapmatinib

Tepotinib MTepotinib M

RET rearrangement

PS 0-2 Treatment Options

MSelpercatinib MSelpercatinib

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

NTRK rearrangement

PS 0-2 Treatment Options

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

MEntrectinib MEntrectinib

Larotrectinib MLarotrectinib M

Emerging target; no 
conclusions available† 

KRAS alterations

Emerging target; no 
conclusions available†  

HER2 alterations

Emerging target; no 
conclusions available†  

NRG1 alterations

Pralsetinib* WPralsetinib* W

If entrectinib or crizotinib are not available

Lorlatinib WLorlatinib W



Strength of Recommendation

         Strong      Moderate           Weak

Patients with stage IV non-small 
cell lung cancer

EGFR exon 20 mutation

Nonsquamous cell carcinoma 
and squamous cell carcinoma

Sensitizing (L858R/exon 19 
deletion) EGFR mutation

Activating EGFR mutation other 
than exon 20 insertion mutations, 

T790M, L858R or Ex19Del
ALK rearrangement

Notes. *Evidence to be reviewed in next edition.
† For alterations without targeted therapy options, refer to the non-driver mutation guideline 
(Singh N, Temin S, Baker Jr., S, et al: Therapy for Stage IV Non-Small Cell Lung Cancer Without 
Driver Alterations: ASCO Living Guideline. J Clin Oncol 10.1200/JCO.22.00825 and Owen D, 
Singh N, Ismaila N, et al: Therapy for Stage IV Non-Small Cell Lung Cancer Without Driver 
Alterations: ASCO Living Guideline, Version 2022.2. J Clin Oncol 10.1200/JCO.22.02121). New 
active targeted therapies are anticipated soon.
Abbreviations. ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; 
HER2, human epidermal growth factor receptor 2; NRG1, Neuregulin 1; NTRK, neurotrophic 
tropomyosin receptor kinase; PS, performance status; TKI, tyrosine kinase inhibitors

S M W

Second- and Third-Line Treatment Options for Patients with Stage IV Non-Small Cell Lung Cancer with Driver Alterations

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

Osimertinib monotherapy SOsimertinib monotherapy S

Alectinib SAlectinib S

Ceritinib SCeritinib S

Brigatinib SBrigatinib S

PS 0-2 Treatment Options

Previously received alectinib or brigatinib

ROS1 rearrangement

PS 0-2 Treatment Options

M
Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

Crizotinib MCrizotinib M

BRAF V600E mutation

M
Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

Dabrafenib/trametinib MDabrafenib/trametinib M

MET exon 14 skipping 
mutations

PS 0-2 Treatment Options

MCapmatinib MCapmatinib

Tepotinib MTepotinib M

RET rearrangement

PS 0-2 Treatment Options

MSelpercatinib MSelpercatinib

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

NTRK rearrangement

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

MEntrectinib MEntrectinib

Larotrectinib MLarotrectinib M

Sotorasib 

KRAS G12c mutation

Trastuzumab deruxtecan 

HER2 alterations

Treatment Options

PS of 0-2 who have had previous EGFR- targeted 
therapy (who did not receive osimertinib) & 
subsequently have an EGFR T790M resistance mutation

Patients with any EGFR mutation who have progressed on 
EGFR TKIs with no T790M mutation OR whose disease 
has progressed on osimertinib

Previously received crizotinib

Previously received crizotinib in the first-line & either 
alectinib, brigatinib, or ceritinib in the second-line 
setting

Lorlatinib MLorlatinib M

Lorlatinib MLorlatinib M

Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

M

Previously received ROS1-targeted therapy

Previously received non-targeted therapy

Entrectinib MEntrectinib M

Ceritinib MCeritinib M

Dabrafenib alone W

Vemurafenib W

Patients who did not previously receive BRAF-targeted 
therapy

Previously received BRAF/MEK targeted therapy

Previously received chemotherapy, immunotherapy, and 
BRAF targeted therapy

M
Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

BRAF mutation other than 
BRAF V600E

Treatment Options

M
Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

Previously received or been ineligible for first-line 
chemotherapy with or without immunotherapy

MET abnormalities other than exon 
14 skipping mutations or previously 
treated with MET-targeted therapy

PS 0-2 Treatment Options

M
Standard treatment based on 
non-driver mutation guideline

M
Standard treatment based on 
non-driver mutation guideline

Previously received MET-targeted therapy Previously received RET-targeted therapy

Did not previously receive RET targeted therapy Did not previously receive a NTRK inhibitor

PS 0-2 Treatment Options

Previously received a NTRK inhibitor

WPralsetinib WPralsetinib

Emerging target; no 
conclusions available†  

NRG1 alterations

This algorithm is derived from recommendations in Therapy for Stage IV Non-Small Cell Lung Cancer with Driver Alterations: ASCO Living Guideline. This is a tool based on an ASCO Guideline and is not intended to substitute for the independent professional judgment 
of the treating physician. Practice guidelines do not account for individual variation among patients. This tool does not purport to suggest any particular course of medical treatment. Use of the guideline and this tool are voluntary.
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W W

Adagrasib W

Amivantamab*Amivantamab*

Mobocertinib*

Treatment Options

W

W
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