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Supplementary Table 1: Search strategy
	Database (Articles Retrieved)
	Search Strategy

	MEDLINE
(5,601 results)

	(('lung cancer'[Title/Abstract]) OR ('NSCLC'[Title/Abstract]) OR ('SCLC'[Title/Abstract])) AND (('Atezolizumab' [Title/Abstract]) OR ('Avelumab' [Title/Abstract]) OR ('Nivolumab'[Title/Abstract]) OR ('BMS936559' [Title/Abstract]) OR ('BMS-936559' [Title/Abstract]) OR ('Durvalumab' [Title/Abstract]) OR ('Ipilimumab' [Title/Abstract]) OR ('Pembrolizumab'[Title/Abstract])OR ('Pidilizumab' [Title/Abstract]) OR ('Tremelimumab' [Title/Abstract]) OR ('Spartalizumab' [Title/Abstract]) OR ('Cemiplimab' [Title/Abstract])). (Cardiotoxicity OR "adverse cardiac effects" OR "adverse cardiac events" OR "cardiac toxicity" OR "myocardial toxicity" OR "Cardiotoxicity"[Mesh]) OR ("Immune Checkpoint Inhibitors/adverse effects"[Mesh] OR "Immune Checkpoint Inhibitors/toxicity"[Mesh] OR "Immune Checkpoint Inhibitors"[Mesh]) AND (nivolumab OR Opdivo OR Ipilimumab OR Yervoy OR atezolizumab OR avelumab OR durvalumab OR pembrolizumab OR Cemiplimab OR keytruda OR "anti-programmed cell death-1 monoclonal antibodies" OR "Anti-PD-1 monoclonal antibodies" OR "PD-1" OR "PD-L1" OR "CTLA-4") AND (“lung cancer” OR “lung neoplasm”) 


	(285 results)
	[bookmark: _GoBack]("lung neoplasms"[MeSH Terms] OR ("lung"[All Fields] AND "neoplasms"[All Fields]) OR "lung neoplasms"[All Fields] OR ("lung"[All Fields] AND "cancer"[All Fields]) OR "lung cancer"[All Fields] OR ("lung neoplasms"[MeSH Terms] OR ("lung"[All Fields] AND "neoplasms"[All Fields]) OR "lung neoplasms"[All Fields] OR ("lung"[All Fields] AND "neoplasm"[All Fields]) OR "lung neoplasm"[All Fields]) OR "sclc"[All Fields] OR ("carcinoma, non small cell lung"[MeSH Terms] OR ("carcinoma"[All Fields] AND "non small cell"[All Fields] AND "lung"[All Fields]) OR "non-small-cell lung carcinoma"[All Fields] OR "nsclc"[All Fields] OR "nsclc s"[All Fields] OR "nsclcs"[All Fields])) AND ("immune checkpoint inhibitors"[Pharmacological Action] OR "immune checkpoint inhibitors"[MeSH Terms] OR ("immune"[All Fields] AND "checkpoint"[All Fields] AND "inhibitors"[All Fields]) OR "immune checkpoint inhibitors"[All Fields] OR ("immune"[All Fields] AND "checkpoint"[All Fields] AND "inhibitor"[All Fields]) OR "immune checkpoint inhibitor"[All Fields] OR "ICI"[All Fields]) AND ("cardiotoxic"[All Fields] OR "cardiotoxicity"[MeSH Terms] OR "cardiotoxicity"[All Fields] OR "cardiotoxicities"[All Fields] OR "cardiotoxity"[All Fields] OR ("heart failure"[MeSH Terms] OR ("heart"[All Fields] AND "failure"[All Fields]) OR "heart failure"[All Fields]) OR ("myocardic"[All Fields] OR "myocarditis"[MeSH Terms] OR "myocarditis"[All Fields] OR "myocarditides"[All Fields]) OR ("arrhythmias, cardiac"[MeSH Terms] OR ("arrhythmias"[All Fields] AND "cardiac"[All Fields]) OR "cardiac arrhythmias"[All Fields] OR "arrythmia"[All Fields] OR "arrythmias"[All Fields]) OR ("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND "infarction"[All Fields]) OR "myocardial infarction"[All Fields]) OR (("cardiacs"[All Fields] OR "heart"[MeSH Terms] OR "heart"[All Fields] OR "cardiac"[All Fields]) AND ("adverse"[All Fields] OR "adversely"[All Fields] OR "adverses"[All Fields]) AND ("event"[All Fields] OR "event s"[All Fields] OR "events"[All Fields])))

	Google Scholar
(9,790 results)
	(Lung cancer OR lung neoplasm) AND (immune checkpoint inhibitors OR ICI) AND (cardiotoxicity)

	OVID EMBASE
(381 results)
	(Immune checkpoint inhibitor OR ICI) AND (cardiotoxicity OR cardiac adverse events OR cardiac failure OR myocardial infarction OR pericardial effusion OR cardiac arrhythmia OR cardiac tamponade OR ventricular fibrillation OR myocarditis OR atrial fibrillation) AND (small cell lung cancer OR non small cell lung cancer OR lung cancer)

	Cochrane Library
(619 results)
	''Lung Cancer'' AND ''Immune Checkpoint Inhibitor''



Supplementary Table 2 Quality of Evidence by GRADE approach










	Cardiac Adverse Events in Immune Checkpoint Inhibitor (ICI) Compared to Control for Lung Cancer

	Outcomes
	Anticipated absolute effects* (95% CI)
	Relative effect
(95% CI)
	№ of participants
(studies)
	Certainty of the evidence
(GRADE)

	
	Risk with Control
	Risk with Immune Checkpoint Inhibitor
	
	
	

	Single ICI vs Chemotherapy
	4 per 1,000
	9 per 1,000
(5 to 17)
	RR 2.15
(1.13 to 4.12)
	6929
(9 RCTs)
	⨁⨁◯◯
Lowa

	Single ICI plus Chemotherapy vs Chemotherapy
	21 per 1,000
	29 per 1,000
(22 to 39)
	RR 1.38
(1.05 to 1.82)
	6870
(12 RCTs)
	⨁⨁⨁⨁
High

	Single ICI vs Dual ICI
	15 per 1,000
	7 per 1,000
(2 to 26)
	RR 0.48
(0.13 to 1.80)
	1011
(4 RCTs)
	⨁⨁◯◯
Lowa,b

	*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; RR: risk ratio

	GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.


a. Imprecise as confidence interval included potential for important harm or benefit
b. some concern with performance bias and detection bias.

Supplementary Figure 1 Flowchart of Study selection


[image: ]











Supplementary Figure 2 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies







Supplementary Figure 3 Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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Supplementary Figure 4 Funnel plot of incidence of any cardiac adverse events in lung cancer patients treated with immune checkpoint inhibitors
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Supplementary Figure 5 Forest plot of risk ratio of arrhythmia in lung cancer patients treated with immune checkpoint inhibitors vs control 
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Supplementary Figure 6 Forest plot of risk ratio of myocardial infarction in lung cancer patients treated with immune checkpoint inhibitors vs control
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Supplementary Figure 7 Forest plot of risk ratio of atrial fibrillation in lung cancer patients treated with immune checkpoint inhibitors vs control 
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Supplementary Figure 8 Forest plot of incidence of any cardiac adverse events in lung cancer patients treated with immune checkpoint inhibitors 
[image: ]






As percentage (intention-to-treat)

Low risk	Randomization process	Deviations from intended interventions	Mising outcome data	Measurement of the outcome	Selection of the reported result	Overall Bias	96.7	30	96.7	33.299999999999997	100	20	Some concerns	Randomization process	Deviations from intended interventions	Mising outcome data	Measurement of the outcome	Selection of the reported result	Overall Bias	3.3	3.3	0	0	0	3.3	High risk	Randomization process	Deviations from intended interventions	Mising outcome data	Measurement of the outcome	Selection of the reported result	Overall Bias	0	66.7	3.3	63.3	0	63.3	
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Study ID Experimental Comparator D1 D2 D3 D4 D5 Overall

TORG1630

Nivolumab Nivolumab+Docetaxel Low risk

KEYNOTE-091

Pembrolizumab Placebo Some concerns

ASTRUM-005

Serplulimab+ChemotherapyPlacebo+Chemotherapy High risk

GEMSTONE-302

Sugemalimab+ChemotherapyPlacebo+Chemotherapy

CAPSTONE-1

Adebrelimab+ChemotherapyPlacebo+Chemotherapy D1 Randomisation process

NCT02904954

Neoadjuvant durvalumab

neoadjuvant 

durvalumab+stereotact

D2 Deviations from the intended interventions

NCT01928394 Nivolumab Nivolumab+ipilimumab D3 Missing outcome data

PACIFIC Durvalumab Placebo D4 Measurement of the outcome

KEYNOTE-598

Pembrolizumab

Pembrolizumab+ipiliim

umab

D5 Selection of the reported result

Lung-MAP S1400INivolumab Nivolumab+ipilimumab

IMpower131 Atezolizumab+carboplatin+paclitaxel

atezolizumab+carbopla

tin+nab-paclitaxel vs 

KEYNOTE-021 Pembrolizumab+chemotherapychemotherapy

NCT03026166 Rova-T+nivolumab nivolumab+Rova-T+ilimumab

POPLAR; OAK Atezolizumab Docetaxel

KEYNOTE-042 Pembrolizumab Chemotherapy

IMpower132 Atezolizumab Chemotherapy

NCT02701400 Durvalumab+Tremelimumab without SBRTSBRT followed by D/T

KEYNOTE-189 Pembrolizumab+chemotherapyPlacebo+chemotherapy

NCT02888743 Durvalumab/Tremelimumab+radiotherapyWithout radiotherapy

EMPOWER-Lung 

1

Cemiplimab Chemotherapy

NCT02444741 Pembrolizumab with radiotherapyWithout radiotherapy

JAVELIN Lung 200Avelumab Docetaxel

CheckMate-057 Nivolumab Docetaxel

KEYNOTE-010 Pembrolizumab

Pembrolizumab vs 

Docetaxel

IMpower133 Atezolizumab Placebo

CASPIAN Durvalumab+platinum-etoposidePlatinum-etoposide

CA184-156 Chemotherapy/ipilimumabchemotherapy/placebo

Impower-150 Atezolizumab+BCP

Bevacizumab+carboplat

in+paclitaxel

Impower-130 Atezolizumab+ChemotherapyChemotherapy

CheckMate-026 Nivolumab Chemotherapy
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i Control Risk Ratio
Study or Subgroup__Events _Total_Events Total Weight M-H, Random, 95% CI
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R ecords identified through  database searching   (n =  16,676 )  

Screening  

Included  

Eligibility  

Identification  

A dditional records identified  through other sources   (n =   1 7 )  

Records   after duplicates removed   (n =   4,01 2 )  

Records   screened   (n =  4,01 2 )   R ecords excluded   (n =  3,931 )  

F ull - text articles assessed  for eligibility   (n =   81 )   F ull - text articles excluded,  with reasons   (n = 51 )   No cardiac adverse events   ( 3 7 )   Not lung cancer   ( 1 4 )        

S tudies included in  qualitative synthesis   (n = 30 )  

S tudies include d in  quantitative synthesis  (meta - analysis)   (n =   30 )  
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Intention-to-treat Unique ID Study ID 0 Comparator Outcome Weight D1 D2 D3 D4 D5 Overall

1 Taniguchi 2022 Nivolumab Nivolumab+Docetaxel Cardiac Adverse Events 1 Low risk

2 Brien 2022 Pembrolizumab Placebo Cardiac Adverse Events 1 Some concerns

3 Cheng 2022 Serplulimab+ChemotherapyPlacebo+ChemotherapyCardiac Adverse Events 1 High risk

4 Zhou 2022 Sugemalimab+ChemotherapyPlacebo+ChemotherapyCardiac Adverse Events 1

5 Wang 2022 Adebrelimab+ChemotherapyPlacebo+ChemotherapyCardiac Adverse Events 1 D1 Randomisation process

6 Altorki 2021 Neoadjuvant durvalumabneoadjuvant durvalumab+stereotactic radiotherapyCardiac Adverse Events 1 D2 Deviations from the intended interventions

7 Antonia 2016 Nivolumab Nivolumab+ipilimumabCardiac Adverse Events 1 D3 Missing outcome data

8 Antonia 2017 Durvalumab Placebo Cardiac Adverse Events 1 D4 Measurement of the outcome

9 Boyer 2021 Pembrolizumab Pembrolizumab+ipiliimumabCardiac Adverse Events 1 D5 Selection of the reported result

10 Gettinger 2021 Nivolumab Nivolumab+ipilimumabCardiac Adverse Events 1

11 Jotte 2020 Atezolizumab+carboplatin+paclitaxelatezolizumab+carboplatin+nab-paclitaxel vs carboplatin+nab-paclitaxelCardiac Adverse Events 1

12 Langer 2016 Pembrolizumab+chemotherapychemotherapy Cardiac Adverse Events 1

13 Malhotra 2021 Rova-T+nivolumab nivolumab+Rova-T+ilimumabCardiac Adverse Events 1

14 Mazieres 2021 Atezolizumab Docetaxel Cardiac Adverse Events 1

15 Mok 2019 Pembrolizumab Chemotherapy Cardiac Adverse Events 1

16 Nishio 2021 Atezolizumab Chemotherapy Cardiac Adverse Events 1

17 Pakkala 2020 Durvalumab+Tremelimumab without SBRTSBRT followed by D/T Cardiac Adverse Events 1

18 Rodriguez-Abreu 2021Pembrolizumab+chemotherapyPlacebo+chemotherapyCardiac Adverse Events 1

19 Schoenfeld 2022 Durvalumab/Tremelimumab+radiotherapyWithout radiotherapy Cardiac Adverse Events 1

20 Sezer 2021 Cemiplimab Chemotherapy Cardiac Adverse Events 1

21 Welsh 2020 Pembrolizumab with radiotherapyWithout radiotherapy Cardiaz Adverse Events 1

22 Barlesi 2018 Avelumab Docetaxel Cardiac Adverse Events 1

23 Borghaei 2015 Nivolumab Docetaxel Cardiac Adverse Events 1

24 Herbst 2016 Pembrolizumab Pembrolizumab vs DocetaxelCardiac Adverse Events 1

25 Horn 2018 Atezolizumab Placebo Cardiac Adverse Events 1

26 Paz Arez 2019 Durvalumab+platinum-etoposidePlatinum-etoposide Cardiac Adverse Events 1

27 Reck 2016 Chemotherapy/ipilimumabchemotherapy/placeboCardiac Adverse Events 1

28 Socinski 2018 Atezolizumab+BCP Bevacizumab+carboplatin+paclitaxelCardiac Adverse Events 1

29 West 2019 Atezolizumab+ChemotherapyChemotherapy Cardiac Adverse Events 1

30 Carbone 2017 Nivolumab Chemotherapy Cardiac Adverse Events 1
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