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[bookmark: _Toc16548]Appendix A: Supplementary Text
[bookmark: _Toc15980]eMethod 1. Search strategy in Web of Science
1. TS=(Kininase Il Antagonist OR Angiotensin Converting Enzyme Antagonist OR Kininase ll Inhibitor OR Angiotensin Converting Enzyme Inhibitor OR ACE Inhibitor OR Angiotensin I Converting Enzyme Inhibitor OR ACEI OR benazepril OR captopril OR cilazapril OR enalapril OR fosinopril OR perindopril OR lisinopril OR quinapril OR ramipril OR teprotide)
2. TS=(lung neoplasm OR pulmonary neoplasm OR lung cancer OR pulmonary cancer OR lung carcinoma)
3. 2 AND 1

[bookmark: _Toc3626]eMethod 2. Search strategy in Embase
	No.
	Query

	1
	'dipeptidyl carboxypeptidase inhibitor'/exp

	2
	'kininase ii antagonist':ab,ti

	3
	'angiotensin converting enzyme antagonis':ab,ti

	4
	'kininase ii inhibitor':ab,ti

	5
	'angiotensin converting enzyme inhibitor':ab,ti

	6
	'ace inhibitor':ab,ti

	7
	'angiotensin i converting enzyme inhibitor':ab,ti

	8
	'acei':ab,ti

	9
	'benazepril':ab,ti

	10
	'captopril':ab,ti

	11
	'cilazapril':ab,ti

	12
	'enalapri':ab,ti

	13
	'fosinopril':ab,ti

	14
	'perindopril':ab,ti

	15
	'lisinopril':ab,ti

	16
	'quinapril':ab,ti

	17
	'ramipril':ab,ti

	18
	'teprotide':ab,ti

	19
	1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18

	20
	'lung cancer'/exp

	21
	'lung neoplasm':ab,ti

	22
	'pulmonary neoplasm':ab,ti

	23
	'pulmonary cancer':ab,ti

	24
	'lung carcinoma':ab,ti

	25
	20 OR 21 OR 22 OR 23 OR 24

	26
	19 AND 25



[bookmark: _Toc16417]eMethod 3. Search strategy in PubMed
1. Angiotensin-Converting Enzyme Inhibitors[Mesh]
2. Kininase II Antagonist[Title/Abstract]
3. Angiotensin Converting Enzyme Antagonist[Title/Abstract]
4. Kininase II Inhibitor[Title/Abstract]
5. ACE Inhibitor[Title/Abstract]
6. Angiotensin I Converting Enzyme Inhibitor[Title/Abstract]
7. ACEI[Title/Abstract]
8. benazepril[Title/Abstract]
9. captopril[Title/Abstract]
10. cilazapril[Title/Abstract]
11. enalapril[Title/Abstract]
12. fosinopril[Title/Abstract]
13. perindopril[Title/Abstract]
14. lisinopril[Title/Abstract]
15. quinapril[Title/Abstract]
16. ramipril[Title/Abstract]
17. teprotide[Title/Abstract]
18. Angiotensin Converting Enzyme Inhibitor[Title/Abstract]
19. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18
20. Lung Neoplasms[Mesh]
21. lung neoplasm[Title/Abstract]
22. pulmonary neoplasm[Title/Abstract]
23. lung cancer[Title/Abstract]
24. pulmonary cancer[Title/Abstract]
25. lung carcinoma[Title/Abstract])
26. 20 OR 21 OR 22 OR 23 OR 24 OR 25
27. 19 AND 26  

[bookmark: _Toc4438]eMethod 4. Search strategy in Cochrane
1. MeSH descriptor: [Lung Neoplasms] explode all trees
2. (lung neoplasm);ti,ab,kw OR(pulmonary neoplasm);ti,abkw OR (lung cancer);ti,ab,w OR(pulmonary cancer);ti,ab,kw OR(lung carcinoma);ti,ab,kw
3. 1 OR 2
4. MeSH descriptor: Angiotensin-Converting Enzyme Inhibitors] explode alltrees
5. (Kininase Ⅱ Antagonist):t,ab,kw OR(Angiotensin Converting Enzyme Antagonist):ti,ab,kw OR (Angiotensin Converting Enzyme Inhibitor):ti,ab,kw OR(ACE Inhibitor):ti,ab,kw AND(Angiotensin I Converting Enzyme Inhibitor):tiab,kw
6. (ACEI):ti,ab,kw OR(benazepril):tiab,kw OR (captopril):ti,ab,kw OR (cilazapril)ti,ab,kw AND (enalapri):ti,ab,kw
7. (fosinopril):ti,ab,kw OR(perindopri):ti,ab,kw OR(lisinopril):ti, ab,kw OR(quinapril):ti,abkw AND(ramipril):tiab,kw
8. (teprotide):ti,ab,kw
9. 4 OR 5 OR 6 OR 7 OR 8
10. 3 AND 9

[bookmark: _Toc18528]eMethod 5. Search strategy in Ovid 
1. lung cancer.ab,ti.	
2. lung neoplasm.ab,ti.	
3. pulmonary neoplasm.ab,ti.	
4. pulmonary cancer.ab,ti.	
5. lung carcinoma.ab,ti.	
6. 1 OR 2 OR 3 OR 4 OR 5	
7. Kininase II Antagonist.ab,ti.	
8. Angiotensin Converting Enzyme Antagonist.ab,ti.	
9. Kininase II Inhibitor.ab,ti.	
10. Angiotensin Converting Enzyme Inhibitor.ab,ti.	
11. ACE Inhibitor.ab,ti.	
12. Angiotensin I Converting Enzyme Inhibitor.ab,ti.	
13. ACEI.ab,ti.	
14. benazepril.ab,ti.	
15. captopril.ab,ti.	
16. cilazapril.ab,ti.	
17. enalapril.ab,ti.	
18. fosinopril.ab,ti.	
19. perindopril.ab,ti.	
20. lisinopril.ab,ti.	
21. quinapril.ab,ti.	
22. ramipril.ab,ti.	
23 teprotide.ab,ti.	
24 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23	
25 6 AND 24
[bookmark: _Toc17265]Appendix B: Supplementary Table
[bookmark: _Toc20763]Table B1. Summary of lung cancer data from included cohort studies
	Study, (year)
	Lung cancer events（ACEI Exposed)
	Total（Exposed)
	Incidence rate of lung cancer with ACEI exposed
	Lung cancer events (ARB control)
	Total（Control)
	Incidence rate of lung cancer with ARB control

	Pasternak,(2011)1
	944
	209692
	0.45%
	522
	107466
	0.49%

	Hicks,(2018)2
	3186
	208353
	1.53%
	266
	16027
	1.66%

	Jung,(2021)3
	281
	12784
	2.20%a
	2825
	281178
	1.00%

	
	118
	5915
	1.99%b
	1700
	185199
	0.92%

	Lin,(2020)4
	228
	22384
	1.02%
	173
	22384
	0.77%

	Helgeson,(2021)5*
	2509
	253348
	0.99%
	1306
	90111
	1.45%

	Anderson,(2021)6
	2553
	154412
	1.65%
	486
	32642
	1.49%

	Kumar,(2021)7
	165
	14891
	1.11%
	160
	19112
	0.84%


Abbreviation: ACEI, Angiotensin-Converting Enzyme Inhibitor; ARB, Angiotensin-Receptor Blocker.
Note:
a the entire cohort (prevalent user plus new-user).
b the new-user cohort.
* Incidence rate of lung cancer with neither ACEI/ARB was 0.74% (lung cancer 21536/ patients of neither 2910352).



[bookmark: _Toc19767]Table B2. Summary of lung cancer data from included case-control studies
	Study, (year)
	Lung cancer events in all patients
	ACEI exposed patients with lung cancer events
	Without lung cancer events in all patients
	ACEI exposed patients without lung cancer events
	OR(95%Cl)

	Azoulay,(2012)8
	10240
	4200
	102324
	39668
	1.10(1.05,1.14)

	Hallas,(2012)9
	16343
	1217
	65281
	4741
	1.05(0.98.1.12)

	Kristensen,(2021)10
	9652
	5470
	190055
	104860
	1.06(1.02,1.11)

	Meng,(2021)11
	20403
	622
	7853089
	197320
	1.22(1.13,1.32)


Abbreviation: OR, odds ratio.



















[bookmark: _Toc17542]Table B3. Quality assessment of included clinical trials using the Newcastle-Ottawa Scale
	Study, (year)
	Countries
	Study design
	Study quality

	Hallas,(2012)9
	Denmark
	case-control
	7

	Azoulay,(2012)8
	UK
	case-control
	8

	Kristensen,(2021)10
	Danish
	case-control
	7

	Meng,(2021)11
	Multi-center
	case-control
	7

	Pasternak,(2011)1
	Denmark
	cohort
	8

	Hicks,(2018)2
	UK
	cohort
	8

	Jung,(2021)3
	Korea
	cohort
	8

	Lin,(2020)4
	China
	cohort
	7

	Helgeson,(2021)5
	USA
	cohort
	8

	Anderson,(2021)6
	USA
	cohort
	9

	Kumar,(2021)7
	Pakistan
	cohort
	8

















[bookmark: _Toc19170]Appendix C: Supplementary Figure
[bookmark: _Toc9570]Figure C1. Subgroup analysis according to the mean age of patients 
[image: Forest plot-Age]
Note: Subgroup analysis of the mean age of patients in 11 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.


[bookmark: _Toc30171]Figure C2. Subgroup analysis according to the female proportion of patients 
[image: Forest plot-Famle]
Note: Subgroup analysis of the female proportion in 11 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.

1

[bookmark: _Toc10869]Figure C3. Subgroup analysis according to the rate of patients with smoking habits 
[image: Forest plot-smoking]
Note: Subgroup analysis of the smoking rate in 6 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.














[bookmark: _Toc2246]Figure C4. Subgroup analysis according to the rate of patients with diabetes mellitus
[image: Forest plot-diabetes]
Note: Subgroup analysis of the diabetes rate in 7 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.

[bookmark: _Toc28391]Figure C5. Subgroup analysis according to the rate of patients with chronic kidney disease

[image: Forest plot-CKD]

Note: Subgroup analysis of the proportion of patients with CKD in 4 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.


[bookmark: _Toc6391]

Figure C6. Subgroup analysis according to combination
[image: Forest plot-combination]
Note: Subgroup analysis of the drug combination in 11 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.

[bookmark: _Toc9821]Figure C7. Cochrane methodological quality assessment (Risk of Bias 2 Tool) of included studies (a) Risk of bias graph (b) Risk of bias summary    
[image: Risk of bias graph]
[bookmark: _Toc14491][image: Risk of bias summary]


Figure C8. Funnel plot for assessing publication bias for lung cancer occurrence
[image: Funnel plot]
[bookmark: _Toc31490]

Figure C9. Subgroup analysis according to the ethnicity of patients 
[image: Forest plot-region]
Note: Subgroup analysis of the study region in 11 studies of patients who did and did not receive ACEIs. Different size indicators are proportionate to study size and represent weights used in meta-analyses. The 95% Cl of each study are indicated by horizontal lines; the diamond represents the pooled estimate with 95% Cl.
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Study or Subgroup 1.8.1 ＜60.0y Helgeson et al, 2021 Hicks et al, 2018 Jung et al, 2021 Jung et al, 2021 Kumar et al, 2021 Lin et al, 2020 Subtotal (95% CI) Total events Heterogeneity: Tau² = 0.09; Chi² = 121.72, df = 5 (P < 0.00001); I² = 96% Test for overall effect: Z = 3.09 (P = 0.002) 1.8.2 ≥60.0y Anderson et al, 2021 Azoulay et al, 2012 Hallas et al, 2012 Helgeson et al, 2021 Kristensen et al,  2021 Meng et al, 2021 Pasternak et al, 2011 Subtotal (95% CI) Total events Heterogeneity: Tau² = 0.03; Chi² = 180.98, df = 6 (P < 0.00001); I² = 97% Test for overall effect: Z = 0.09 (P = 0.93) Total (95% CI) Total events Heterogeneity: Tau² = 0.05; Chi² = 491.74, df = 12 (P < 0.00001); I² = 98% Test for overall effect: Z = 2.64 (P = 0.008) Test for subgroup differences: Chi² = 7.26, df = 1 (P = 0.007), I² = 86.2% Events 2509 3186 281 118 165 228 6487 2553 4200 1217 2509 5470 622 944 17515 24002 Total 253348 208353 12784 5915 14891 22384 517675 154412 43868 5958 253348 110330 197942 209692 975550 1493225 Events 21536 266 2825 1700 160 173 26660 486 6040 13785 1306 4182 19781 522 46102 72762 Total 2910352 16027 281178 185199 19112 22384 3434252 32642 68696 69907 90111 89377 7675550 107466 8133749 11568001 Weight 8.1% 7.6% 7.6% 7.0% 6.7% 6.9% 44.0% 7.9% 8.1% 8.0% 8.0% 8.1% 8.0% 7.8% 56.0% 100.0% M-H, Random, 95% CI 1.34 [1.29, 1.40] 0.92 [0.81, 1.04] 2.21 [1.96, 2.51] 2.20 [1.82, 2.65] 1.33 [1.07, 1.65] 1.32 [1.08, 1.61] 1.48 [1.15, 1.89] 1.11 [1.01, 1.23] 1.10 [1.05, 1.14] 1.05 [0.98, 1.12] 0.68 [0.64, 0.73] 1.06 [1.02, 1.11] 1.22 [1.13, 1.32] 0.93 [0.83, 1.03] 1.01 [0.88, 1.15] 1.19 [1.05, 1.36] ACEI non-ACEI Odds Ratio Odds Ratio M-H, Random, 95% CI 0.2 0.5 1 2 5 Favours [ACEI] Favours [non-ACEI]
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Study or Subgroup 1.9.1 ≤50.0% Azoulay et al, 2012 Helgeson et al, 2021 Hicks et al, 2018 Kristensen et al,  2021 Kumar et al, 2021 Lin et al, 2020 Pasternak et al, 2011 Subtotal (95% CI) Total events Heterogeneity: Tau² = 0.04; Chi² = 171.69, df = 6 (P < 0.00001); I² = 97% Test for overall effect: Z = 0.14 (P = 0.89) 1.9.2 ＞50.0% Anderson et al, 2021 Hallas et al, 2012 Helgeson et al, 2021 Jung et al, 2021 Jung et al, 2021 Meng et al, 2021 Subtotal (95% CI) Total events Heterogeneity: Tau² = 0.05; Chi² = 158.37, df = 5 (P < 0.00001); I² = 97% Test for overall effect: Z = 3.81 (P = 0.0001) Total (95% CI) Total events Heterogeneity: Tau² = 0.05; Chi² = 491.74, df = 12 (P < 0.00001); I² = 98% Test for overall effect: Z = 2.64 (P = 0.008) Test for subgroup differences: Chi² = 8.10, df = 1 (P = 0.004), I² = 87.7% Events 4200 2509 3186 5470 165 228 944 16702 2553 1217 2509 281 118 622 7300 24002 Total 43868 253348 208353 110330 14891 22384 209692 862866 154412 5958 253348 12784 5915 197942 630359 1493225 Events 6040 1306 266 4182 160 173 522 12649 486 13785 21536 2825 1700 19781 60113 72762 Total 68696 90111 16027 89377 19112 22384 107466 413173 32642 69907 2910352 281178 185199 7675550 11154828 11568001 Weight 8.1% 8.0% 7.6% 8.1% 6.7% 6.9% 7.8% 53.3% 7.9% 8.0% 8.1% 7.6% 7.0% 8.0% 46.7% 100.0% M-H, Random, 95% CI 1.10 [1.05, 1.14] 0.68 [0.64, 0.73] 0.92 [0.81, 1.04] 1.06 [1.02, 1.11] 1.33 [1.07, 1.65] 1.32 [1.08, 1.61] 0.93 [0.83, 1.03] 1.01 [0.87, 1.18] 1.11 [1.01, 1.23] 1.05 [0.98, 1.12] 1.34 [1.29, 1.40] 2.21 [1.96, 2.51] 2.20 [1.82, 2.65] 1.22 [1.13, 1.32] 1.43 [1.19, 1.72] 1.19 [1.05, 1.36] ACEI non-ACEI Odds Ratio Odds Ratio M-H, Random, 95% CI 0.2 0.5 1 2 5 Favours [ACEI] Favours [non-ACEI]
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Study or Subgroup 1.4.1 ≤20.0% Anderson et al, 2021 Subtotal (95% CI) Total events Heterogeneity: Not applicable Test for overall effect: Z = 2.13 (P = 0.03) 1.4.2 ＞20.0% Azoulay et al, 2012 Helgeson et al, 2021 Helgeson et al, 2021 Hicks et al, 2018 Jung et al, 2021 Jung et al, 2021 Kumar et al, 2021 Subtotal (95% CI) Total events Heterogeneity: Tau² = 0.11; Chi² = 458.98, df = 6 (P < 0.00001); I² = 99% Test for overall effect: Z = 1.96 (P = 0.05) Total (95% CI) Total events Heterogeneity: Tau² = 0.10; Chi² = 459.30, df = 7 (P < 0.00001); I² = 98% Test for overall effect: Z = 2.05 (P = 0.04) Test for subgroup differences: Chi² = 1.08, df = 1 (P = 0.30), I² = 7.8% Events 2553 2553 4200 2509 2509 3186 281 118 165 12968 15521 Total 154412 154412 43868 253348 253348 208353 12784 5915 14891 792507 946919 Events 486 486 6040 1306 21536 266 2825 1700 160 33833 34319 Total 32642 32642 68696 90111 2910352 16027 281178 185199 19112 3570675 3603317 Weight 12.7% 12.7% 13.0% 12.9% 13.0% 12.5% 12.5% 11.9% 11.5% 87.3% 100.0% M-H, Random, 95% CI 1.11 [1.01, 1.23] 1.11 [1.01, 1.23] 1.10 [1.05, 1.14] 0.68 [0.64, 0.73] 1.34 [1.29, 1.40] 0.92 [0.81, 1.04] 2.21 [1.96, 2.51] 2.20 [1.82, 2.65] 1.33 [1.07, 1.65] 1.28 [1.00, 1.64] 1.26 [1.01, 1.57] ACEI non-ACEI Odds Ratio Odds Ratio M-H, Random, 95% CI 0.2 0.5 1 2 5 Favours [non-ACEI] Favours [ACEI]


