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Tumour Immune System Interface- Immunosurveillance

Chen, D. S, Oncology Meets Immunology, Immunity, 39(1), 2013



TUMOR MICROENVIRONMENT- IMMUNE SURVEILLANCE   
IMMUNE SYNAPSE

Chanmee T, Cancers (Basel). 2014 Sep; 6(3): 1670–1690 

Complex of 
APC

CD8+ T CELL
COSTIMULATORY RECEPTOR
INFLUENCED BY
STIMULATORY AND INHIBITORY 
SIGNALS (IMMUNE CHECKPOINT)



CANCER IMMUNOEDITING

• Interaction b/w immune system and cancer

• Three sequential phases of interaction

• Elimination : Body’s immunity detects and responds to tumour 
antigens 

• Equilibrium : balance b/w immune mediated destruction and 
persistence of malignant clones

• Escape : evasion of immune response by malignant clones 

Schreiber R D, Cancer immunoediting, Science 2011 Mar 25;331(6024):1565-70



MECHANISMS OF ESCAPE FROM IMMUNE                      
SURVEILLANCE

1. Inhibition of Cytotoxic T cells

2. Defective Antigen presentation

3. Immune suppressive mediators

4. Upregulation of immune checkpoint 
molecules

IASLC Atlas of PD-L1 IHC Testing in Lung Cancer



Nat Rev Cancer 2012 Mar 22, 12(4) 252-64

APC

OR

TUMOUR   CELL



PD-1/PD-L1 PATHWAY 

Inhibits apoptosis of tumour cells Exhaustion of effector T cell      Conversion of T cell to Treg cells

IASLC Atlas of PD-L1 IHC Testing in Lung Cancer



CTLA-4 PATHWAY

IASLC Atlas of PD-L1 IHC Testing in Lung Cancer

CTLA-4 competes with CD28, thus preventing stimulation of T cell



Principle of immunotherapy : Alteration of regulatory pathway

Curran M A, immune checkpoint combinations, Cancer immunology,2015



For Checkpoint blockade to work optimally - prerequisites

• T cells must express co inhibitory molecule 
(i.e. CTLA-4/PD-1)

• Tumour/ tumour microenvironment must 
express corresponding ligand(i.e. PD-L1)

• T cells on release of checkpoint blockade 
should act against tumour cells

Pardoll, Nat Rev Cancer, 12:252-64



IASLC Atlas of PD-L1 IHC Testing in Lung Cancer



Need for immunotherapy?

• Three special characters of immune mediated therapy 

Specificity – minimal collateral damage

Adaptability – change/recognize any new changes in cancer cell

Memory – prevent recurrence 

• Limitations of currently available therapy

Surgery

Chemotherapy

Radiation

Molecular targeted therapy



CURRENTLY APPROVED IMMUNE CHECKPOINT  
INHIBITORS IN LUNG CARCINOMA

DRUG BRAND 
NAME

TARGET INDICATION DETAILS

PEMBROLIZUMAB KEYTRUDA PD-1 1L. METASTATIC NSCLC WITH HIGH PD-L1 
EXPRESSION

TPS≥50%

1L. METASTATIC NSCLC IN COMBINATION CT

2L. METASTATIC NSCLC WITH PD-L1 
EXPRESSION

TPS≥1%

3L. METASTATIC SCLC

NIVOLUMAB OPDYTA PD-1 2L. METASTATIC NSCLC IRRESPECTIVE OF PD-L1

3L. METASTATIC SCLC

ATEZOLIZUMAB TECENTRIQ PD-L1 1L. METASTATIC NON SQUAMOUS NSCLC
1L. ED-SCLC

2L. METASTATIC NSCLC IRRESPECTIVE OF PD-L1

DURVALUMAB IMFINZI PD-L1 MAINTAINENCE UNRESECTABLE STG III 
NSCLC

IRRESPECTIVE OF PD-L1



When to use immunotherapy?

• The management of advanced NSCLC is mainly palliative

• The aim being prolonging survival, preserving QOL and minimizing side effects 
of treatment

• Factors which affect choice of treatment are-

Histology

Driver mutation

Level of PD-L1 expression

Extent of disease



When to use immunotherapy?

NCCN NSCLC GUIDELINES 2019



Journal of the National Comprehensive Cancer Network, 2015

NSCLC(STG IIIB/ IV)

HISTOLOGY/
ICC

ADENO CA SQ CELL CA

MOLECULAR 
TESTING

PD-L1 TESTING



PD-L1 testing in Lung Cancer

• PD-L1 expression is detected by IHC

• FFPE tissue is used for IHC (Fluid and FNAC cell blocks/ smears can be used) 

• Cold ischemia time (b/w sampling and fixation should be kept minimum ~ 30min)

• Fixation time b/w 6-48hr is recommended

• If not to be immediately stained should be reviewed within 2months

• Specimen age for testing should be lesser than 3 years.

IASLC Atlas of PD-L1 IHC Testing in Lung Cancer



FDA approved antibody clones and platforms for IHC assay

IASLC Atlas of PD-L1 IHC Testing in Lung Cancer



Challenges in PD-L1 testing

• Intratumoral heterogeneity

• Different antibody/platform approved for different ICI

• Interobserver variation

• Purpose of Blueprint study : information on clinical and analytic comparability of 
4 IHC assays used

• >85% concordance b/w SP263/22C3/28-8 in identifying positive TC staining

Rimm DL JAMA Oncol. 2017;3(8):1051–1058 



Adenocarcinoma(Stg IV)- 1ST Line Treatment

PD-L1 TESTING

PD-L1 
>50%

PEMBROLIZUMAB
200mg q 3wk



Reck M et al, N Engl J Med. 2016 



Study Design

Eligibility Criteria
• Untreated stage IV NSCLC
• PD-L1 ≥  50%
• ECOG PS 0-1
• No EGFR mutation/ALK 

translocation
• No active autoimmune disease
• Not on immunosuppressant
• No brain mets
• No ILD/ h/o pneumonitis

N= 305
1:1

PEMBROLIZUMAB
(154)
200mg IV q3wk x 
2yr

Platinum Doublet 
(151)
Chemotherapy
4-6 cycles

Reck M et al, N Engl J Med. 2016 



Primary End Point- Progression Free Survival

Events Median
Survival
(months)

HR P value

Pembro 73 10.3 0.5(0.37
-0.68)

<0.001

Chemo 116 6

6 Months- 62% v/s 50%

12 Months- 48% v/s 15%

Reck M et al, N Engl J Med. 2016 



Secondary End Point – Overall survival

At 6 months – 80% v/s 72%

At 12 months – 70% v/s 54%

Reck M et al, N Engl J Med. 2016 



Secondary End Point – Objective response rate

Objective response is complete/ partial 
response assessed by RECIST 1.1 
criteria

Reck M et al, N Engl J Med. 2016 



Adverse events

Reck M et al, N Engl J Med. 2016 



PD-L1
<50%

PEMBROLIZUMAB

+

CT

Adenocarcinoma(STG IV) 1st Line Treatment



L. Gandhi et al, N Engl J Med, May 2018



Double blind placebo controlled trial

Metastatic non squamous NSCLC
Treatment naive

Carboplatin/Cisplatin
and

Pemetrexed

Pembrolizumab
200mg q 3wk
2yr

Saline placebo

Comparable baseline characteristics



Primary Endpoints

OVERALL SURVIVAL                                                       PROGRESSION FREE SURVIVAL

69.2% V/S 49.4%

L. Gandhi et al, N Engl J Med, May 2018



• Response rate and median duration of response was better in pembrolizumab 
combination group

• Adverse effects was similar in both the groups

L. Gandhi et al, N Engl J Med, May 2018



PD-L1
1-50%

PEMBROLIZUMAB

+

CT

Atezolizumab+
Bevacizumab+

CT

Adenocarcinoma (Stg IV) – 1st Line Treatment



STG IV NON SQUAMOUS NSCLC

Atezo
Bevaci
Carbo
Pacli

N=400

Bevaci
Carbo
Pacli

N=400

Progression free survival
Overall survival

Socinski et al,ASCO 2018



Atezolizumab with bevacizumab improved PFS and OS irrespective of PD-L1 status and EGFR/ALK 
rearrangement 

Socinski et al,ASCO 2018



Socinski et al,ASCO 2018

Improvement in PFS irrespective of PD-L1 status



Squamous Cell Carcinoma – Front Line Therapy

PD-L1 Testing

PD-L1 >50%

PEMBROLIZUMAB
200mg q 3wk

PD-L1 <50%

PEMBROLIZUMAB

+

CT



STG IV METASTATIC SQ 
NSCLC

Pembrolizumab+
carboplatin+pacli

taxel/nab-
paclitaxel
Q 3wk x4

Placebo+Carbopl
atin+paclitaxel/n

ab paclitaxel
Q 3wk x 4

Primary end point : PFS, OS

Secondary end point : ORR, Safety, Duration of 
response

Paz ares et al, ASCO, 2018



Paz ares et al, ASCO, 2018

Pembrolizumab 
combination

Chemotherapy

OS 15.9 11.9

HR- 0.64 , 
P<0.001

Longer overall survival



Pembrolizumab Chemotherapy

PFS 6.4 4.8

HR- 0.56, 
p<0.001

Longer progression free survival



Benefit of 
pembrolizumab was seen 
across all PD-L1 levels
Greatest benefit in PD-L1 
> 50%



KEYNOTE 001 TRIAL

Garon E, et al, NEJM, Apr 2015

PS>50% PS1-
49%

PS<1

ORR 45.2 16.5 10.7

PREV 
RX

43.9 15.6 9.1

RX 
NAIVE

50 19.2 16.7



Pembrolizumab is safe and efficacious in prev. treated and untreated advanced NSCLC
Greatest benefit was seen in patient with PD-L1 > 50%

Garon E, et al, NEJM, Apr 2015



KEYNOTE 001

• Response in advanced NSCLC was independent of 

1. Histology

2. Similar for both doses

3. Adverse effects were comparable

4. Response was higher in those with PS>50%



Adenocarcinoma(Stg IIIB/ IV)- 2nd Line

Progressive disease after 1st line chemotherapy

2ND Line CT PD-L1 testing

Available 
Sample

PD-L1>1%



Herbst et al, Lancet,2016,387,1540-1550



Advanced NSCLC
Confirmed PD after >1 line of CT
ECOG PS 0-1
PD-L1 TPS >1%
No active brain mets
No AID
No ILD/Pneumonitis requiring 
steroids

Stratification
PD-L1 status >50% v/s 1-49%

1:1:1

Pembrolizumab
2mg/kg q 3wk
2yr
N=345

Pembrolizumab
10 mg/kg q3wk
2yr
N=346

Docetaxel
q 3wk
Till 
progression
N=343

Primary end point -PFS and OS
Secondary end point- ORR, 
duration of response, safety

Herbst et al, Lancet,2016,387,1540-1550



Herbst et al, Lancet,2016,387,1540-1550

OS Pembro Docetaxel

PD-L1>1% 11.8 8.5

PD-
L1>50%

16.9 8.2

Patients with both 
PD-L1 1-49%
PD-L1 >50%
Benifitted

Patients with PD-L1>50%
Showed greater benefit



Pembro
2mg/kg

Pembro
10mg/kg

Docetaxel

PFS 3.9 3.9 4

Adverse 
events

13% 16% 35%

Both doses of pembrolizumab were equally 
efficacious and adverse effect profile was similar

Herbst et al, Lancet,2016,387,1540-1550



Adenocarcinoma(Stg IV)- 2nd Line

Progressive disease after 1st line chemotherapy

2ND Line CT PD-L1 testing

Available 
Sample

PD-L1>1%

No Sample 
available/
PD-L1<1%

Pembrolizumab
200mg q 3wk



STG IIIB/IV NSCLC
ECOG 0-1
FAILED PLATINUM DOUBLET CT
REGARDLESS OF PD-L1

Nivolumab
3mg/kg iv
Q 2wk
N=287

Docetaxel
75mg/m2 iv
Q 3wk
N=268

Primary end point : OS
Secondary end point : PFS, ORR, Safety, Efficacy acc to 
PD-L1 status

Borghaei H et al, NEJM, 2015,373,1627-1639

CHECKMATE 057



Nivolumab has superior overall survival in unselected previously treated advanced non squamous NSCLC

OS(m) 1yr(
%)

Nivolumab 12.2 51%

Docetaxel 9.4 39%

PFS(m) PFS rate

Nivolumab 2.3 19%

Docetaxel 4.2 8%



Nivolumab did not improve survival 
in

• Age >75yr
• Never smokers
• EGFR +
• When given as 3rd line of therapy



OAK TRIAL

Achim Rittmeyer et al, Lancet 2017; 389: 255–65



STG IIIB/IV NSCLC
ECOG 0-1
PREV. RX WITH CT

Atezolizumab
1200mg q 

3wk

Docetaxel 
75mg/m2

q 3wk

Achim Rittmeyer et al, Lancet 2017; 389: 255–65



OS Months

Atezolizumab 13.8

Docetaxel 9.6

Benefit across all lines of PD-L1 expression

Achim Rittmeyer et al, Lancet 2017; 389: 255–65



Atezolizumab
response was 
independent of 
histology and PD-L1 
status
But was lesser in 
patients with mutant 
EGFR AND KRAS

Achim Rittmeyer et al, Lancet 2017; 389: 255–65



Adenocarcinoma(Stg IV)- 2nd Line

Progressive disease after 1st line chemotherapy

2ND Line CT PD-L1 testing

Available 
Sample

PD-L1>1%

No Sample 
available/
PD-L1<1%

Pembrolizumab
200mg q 3wk

Nivolumab 3mg/kg  q 2wk
Atezo 1200 mg q 3wk  



Advanced Squamous Cell Carcinoma – 2nd Line

Progressive Disease After 1st Line CT

2ND LINE CT PD-L1 Testing

PD-L1>1%

Pembrolizumab
200mg q 3wk

PD-L1 <1%/NA



STG IIIB/IV NSCLC
ECOG 0-1
FAILED 1 previous PLATINUM 
containing regimen

Nivolumab
3mg/kg iv
Q 2wk
N= 135

Docetaxel
75mg/m2 iv
Q 3wk
N=137

Primary end point : OS
Secondary end point : PFS, ORR, Safety, Efficacy 
by PD-L1 expression

Brahmer J et al, NEJM 2015, 373,123-135

CHECKMATE 017



Nivolumab showed clinically meaningful survival benefit in prev. treated advanced squamous NSCLC 

Brahmer J et al, NEJM 2015, 373,123-135



Brahmer J et al, NEJM 2015, 373,123-135

PD-L1 expression did not 
influence survival 
benefit/PFS



Checkmate 017 

(Squamous NSCLC)

Checkmate 057

(Non Squamous NSCLC)

No of subjects 135 vs 137 292 vs 290

Dose Nivolumab 3 mg/kg q 2 weekly vs  Docetaxel 75 mg/sq.m q 3 weekly

OS 9.2 months (95% CI, 7.3 to 13.3) vs 

6.0 months (95% CI, 5.1 to 7.3) 

HR, 0.59; (0.44 to 0.79; P<0.001)

12.2 months  (95% CI, 9.7 to 15.0) vs

9.4 months  (95% CI, 8.1 to 10.7)

HR, 0.73; (0.59 to 0.89;P=0.002)

PFS 3.5 months (95% CI, 7.3 to 13.3) vs 

2.8 months  (95% CI, 5.1 to 7.3)

HR, 0.62; (0.47 to 0.81; P<0.001)

2.3 months (95% CI, 2.2 to 3.3)  vs 

4.2 months  (95% CI, 3.5 to 4.9) 

HR, 0.92; (0.77 to 1.1; P<0.001)

Nivolumab 2L v/s Docetaxel



Nivolumab 2L v/s Docetaxel



Advanced Squamous Cell Carcinoma – 2nd Line

Progressive Disease After 1st Line CT

2ND LINE CT PD-L1 Testing

PD-L1>1%

Pembrolizumab
200mg q 3wk

PD-L1 <1%/NA

Nivolumab  3mg/kg iv q 2wk
Atezolizumab 1200mg q 3wk



EXTENSIVE STAGE SMALL CELL LUNG CA

Combination CT



ES-SCLC

Cisplatin
Etoposide

Atezo

Cisplatin
Etoposide
Placebo

Horn L et al,N Engl J Med 2018; 379:2220-2229



Horn L et al,N Engl J Med 2018; 379:2220-2229

OS
12.3 V/S 10.3 months

PFS
5.2 v/s 4.3 months



EXTENSIVE STAGE SMALL CELL LUNG CA

Combination CT

Combination CT
+

Atezo 1200mg q 3wk



PACIFIC Trial

STG III LOCALLY ADVANCED NSCLC
RECEIVED >2 CYCLES OF CRT 

DURVALUMAB 10mg/kg iv q 2wk
OR
PLACEBO
FOR 12 MONTHS

S.J. Antonia et al, N Eng J Med 2017



S.J. Antonia et al, N Eng J Med 2017

Durvalumab was associated 
with durable PFS AND ORR



OS PFS ORR PD-L1 DEPENDENCY

P-KN024 ✓ ✓ ✓ ✓

P-KN010 ✓ ✓ ✓ ✓

P-KN189 ✓ ✓ ✓ ✓

N-017 - ✓ ✓ -

N-057 ✓ - ✓ -

A-OAK ✓ - ✓ -

A-IM150 ✓ ✓ ✓ -

A-IM 133 ✓ ✓ ✓ -

D- PACIFIC ✓ ✓ ✓ -

Phase III Trials of immunotherapy agents



PEMBROLIZUMAB(KEYTRUDA)

ICI RECOMMENDATION BASED ON TRIAL

PEMBROLIZUMAB
200 mg q 3wk

1L. METASTATIC NSCLC

1L.METASTATIC ADENO CA

2L.METASTATIC NSCLC

3L. METASTATIC SCLC

KEYNOTE-024

KEYNOTE-189
KEYNOTE-407

KEYNOTE-010

KEYNOTE-028

SITC immunotherapy guidelines for metastatic NSCLC



ICI RECOMMENDATION BASED ON TRIAL

NIVOLUMAB 3mg/kg q 2wk 2L. NSCLC NONSQUAMOUS
SQUAMOUS

CHECKMATE-057
CHECKMATE-017

3L. SCLC CHECKMATE-032

NIVOLUMAB(OPDYTA)



Atezolizumab (Tecentriq)

Recommendation Based on trial

Atezolizumab 1200mg q 3wk 1L. Metastatic NSCLC
1L. ES-SCLC

IM POWER 150
IM POWER 133

2L. Metastatic NSCLC OAK trial



Assesment of response
• Pattern of response seen with immunotherapy differs from that seen 

with other modalities of treatment 

Clin Cancer Res. 2009;15(23):7412



Response criteria

Annals of Oncology 30: 385–396, 2019

4



PD-1/PD-L1 ICI Rx in LC

• Patients undergoing PD-1/PD-L1 ICI Rx at Lung cancer clinic (LCC), 
PGIMER 

• Time period: January 2017-Feb 2019

• Follow-up cutoff date: 21st February 2019



PD-1/PD-L1 ICI Rx in LC
Patient characteristics (N=30) n (%)

Age in years, mean (SD) 58.4 (12.4)

Male gender 25 (83.3%)

Current/former smokers* 19 (63.3%)

Comorbid illness 16 (53.3%)

• 1 23.3%

• 2 & ≥3 20.0% & 10.0%

Dx to ICI Rx initiation in days, median (range) 395 (151-544)

ECOG PS at ICI Rx initiation

• 0 & 1 15.4% & 57.7%

• ≥2 26.9%



PD-1/PD-L1 ICI Rx in LC

Stage at Dx

I-II
7%

IIIA
7%

IIIB-C
33%IVA

36%

IVB
17%

I-II IIIA IIIB-C IVA IVB

SqCC
54%

Adeno
43%

NSCLC 
Others

3%

Squamous Adeno NSCLC Others

Histology



PD-1/PD-L1 ICI Rx in LC

7%

57%

33%

3%0

2

4

6

8

10

12

14

16

18

1L 2L 3L 5L

Line of therapy

Line of therapy

Nivoluma
b

71%

Pembro
lizumab

19%

Atezolizumab
10%

ICI used (n=31* in 
30 patients)

*One patient received 
pembrolizumab initially 
and later atezolizumab

Prior Surgery : 13% (n=4)
Radiation : 40% (n=12)



PD-1/PD-L1 ICI Rx in LC

No of cycles (Median): 4

26%

53%

11% 11%

Cost PD Toxicity Others

Reasons to stop ICI

Best response to ICI Rx

PR
19%

SD
25%

PD
56%

PR

SD

PD



PD-1/PD-L1 ICI treatment

PGIMER Unpublished Data - Do not use without prior 
permission

irAE N, (%)

Any grade irAE 8 (26.7%)

Pneumonitis* 2

Hypothyroidism 2

Thrombocytopenia 1

Hepatitis 1

* one patient had ‘radiation recall’ pneumonitis

Grade 3 pneumonitis in 2 patients
Grade 4 hepatitis in 1 patient

Rx related AEs (irAEs) Other relevant details:

• PD-L1 status available 
in 43% (n=13)

<1%, 
30.8

1-49%, 
38.5

>=50%, 
30.8

0

5

10

15

20

25

30

35

40

45

<1% 1-49% >=50%

PD-L1



PFS with ICI Rx in 2L/3L setting

Median PFS 170 days (95% CI = 122 – 218)

OS data immature (median NR)



Immune related adverse events(irAE)

Systemic Organ Specific

Fatigue(40%) Dermatological(Most common)
30-40%, 3wk

Transaminitis,<5%, 8wk

Infusion reaction(25%) Pneumonitis,<5%

Thyroiditis

Thrombocytopenia

N Engl J Med 2018;378:158-68.

Occur due to block of normal regulators of immune system



N Engl J Med 2018;378:158-68



Transaminitis
Grade AST/ALT ,  TB Mgt

1 Asymptomatic <3x , <1.5x Continue ICI, Monitor q wk

2 Asymptomatic >3x,  >1.5x W/H ICI, Monitor q 3d

2 Symptomatic >3x,  >1.5x Prednisone 1mg/kg/d

3 Symptomatic 5-20x, 3-10x MP 2mg/kg/d
AZP/MMF

4 Decompensated >20x, >10x MP 2mg/kg/d
AZP/MMF
Steroid x 4-6 wk f/b taper

Brahmer JR, et al.  American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol 2018



Pneumonitis

• Diagnosis of exclusion(No characteristic feature)

• Overall incidence is 5%

• More common with combination therapy

Grade Feature Management

1. Asymptomatic Confined to one lobe
<25% of parenchyma

W/H ICI
Observe repeat CT in 4wk
Resume Rx if improvt.

2. Symptomatic >1 lobe
25-50% of parenchyma

W/H ICI
Empirical AB/Sputum w/u/BAL
Prednisolone 1mg/kg/d
Taper over 6 wk
If resolves ICI can be restarted

3. Severe Symptomatic All lobes
>50% of parenchyma

D/C ICI
Empirical AB/BAL/Sputum w/u
Inj MP 1mg/kg/d 
No improvt. In 48 hr

4. Life threatening
MMF/CPD/IVig

Brahmer JR, et al.  American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol 2018



Naidoo J eta l, J Clin Oncol 2016



Brahmer JR, et al.  American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol 2018



Brahmer JR, et al.  American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol 2018



Brahmer JR, et al.  American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol 2018



Celine Boutros et al; Nat Rev Clin Oncol vol 13, 2016



ADVANCED LUNG CA

HISTOLOGY
MOLECULAR TESTING
PS
PD-L1

EGFR/ALK –VE            No Immunosuppressants(at least 2 yr)
PS 0-2                           No ILD/Pneumonits
No AID

PD-L1 >50%
1L. PEMBROLIZUMAB

PD-L1 <50%/UNKNOWN
ADENO
1L. PEMBRO + CT
1L. ATEZ + CT

SQUAMOUS
1L. PEMBRO + CT

CT

PD-L1 >1%
PEMBRO

PD-L1 UNKNOWN/-
VE
ATEZ/NIVOLU

PROGRESSION



Extensive stage SCLC

CT
CT PLUS ATEZOLIZUMAB

F/B
ATEZOLIZUMAB MAINTAINENCE

PEMBROLIZUMAB
NIVOLUMAB ±
IPILIMUMAB

Progression

Progression > 6 M
Consider CT



PEMBROLIZUMAB Every 3 wk 2L/dose

NIVOLUMAB Every 2 wk 0.85L/dose

ATEZOLIZUMAB Every 2 wk 1.1L/dose



Conclusion

ICI have provided new alternatives for treatment of advanced lung cancer 

PD-L1 testing is recommended for advanced lung cancer
Predicts response to immunotherapy agents

Monotherapy and Combination therapy regimens have shown better outcomes
compared to current standard of care treatments

Immune related adverse events should be screened for prior to every cycle of
immunotherapy




