Supplementary Material

Supplementary Methods
Search strategies on Medline, EMBASE and Cochrane Database

Characteristics of the excluded study

Supplementary Tables

Table S1. PRISMA abstract checklist
Table S2. PRISMA 2020 checklist
Table S3. Study quality score

Supplementary Figure

Figure S1. Sensitivity analysis: Correlation of CTC with Disease-free survival (Chemi et al.
excluded)

Figure S2. Subgroup analysis: Source of blood collection

Figure S3. Subgroup analysis: Detection methods

Figure S4. Subgroup analysis: Duration of follow-up

Figure S5. Publication bias : Funnel plot for primary analysis

Figure S6. Publication bias: Trim-and-fill method

Figure S7. Correlation of CTC with clinicopathologic factors



Search strategies

Pubmed

EMBASE

Cochrane Library

1 Lung cancer 33971 1 Lung cancer 54317 1 Lung cancer 4025
2 Lung cancers 2976 2 Lung cancers 4180 2  Lung cancers 460
3 Lung carcinoma 7642 3 Lung carcinoma 7951 3 Lungcarcinoma 715
4 Pulmonary 1209 4 Pulmonary 1406 4 Pulmonary 159
carcinoma carcinoma carcinoma
5 Lung 5977 5 Lung 11035 5 Lung 1424
adenocarcinoma adenocarcinoma adenocarcinoma
6 Lung 1001 6 Lung 1459 6 Lung 85
adenocarcinomas adenocarcinoma adenocarcinoma
s s
7 Lung squamous cell 3442 7 Lung squamous 11850 7  Lungsquamous 376
carcinoma cell carcinoma cell carcinoma
8 Non-small cell lung 7486 8 Non-small cell 1106 8  Non-small cell 305
cancer lung cancer lung cancer
9 NSCLC 8651 9 NSCLC 9723 9 NSCLC 199
10. #1 OR#2 OR#3 56245 10.  #1 OR#2 OR 71904 10 #1 OR#2OR#3 3019
OR #4 OR #5 OR #3 OR #4 OR OR #4 OR #5
#6 OR #7 OR #8 #5 OR #6 OR OR #6 OR #7
OR #9 #7 OR #8 OR OR #8 OR #9
#9
11 Liquid Biopsy 2357 11 Liquid Biopsy 4159 11  Liquid Biopsy 514
12 Circulating tumor 1205 12 Circulating 1672 12 Circulating 1905
cells tumor cells tumor cells
13 Circulating 863 13 Circulating 436 13 Circulating 151
neoplastic cells neoplastic cells neoplastic cells
14 CTC 901 14 CTC 1657 14 CTC 573
15 #11 OR#12 OR#13 5083 15 #11 OR#12 OR 7351 15 #11OR#120R 3418
OR # 14 #13 OR # 14 #13 OR # 14
16  #10 AND #15 2781 16 #10 AND #15 5073 16 #10 AND #15 215
17  #16 with “trials” 86
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Table S1. PRISMA Abstract Checklist

Section and Topic Checklist item xgs(;ll\‘lts)d
TITLE
Title 1 | Identify the report as a systematic review. Yes
BACKGROUND
Objectives 2 | Provide an explicit statement of the main objective(s) or question(s) the review addresses. Yes
METHODS
Eligibility criteria 3 | Specify the inclusion and exclusion criteria for the review. Yes
Information sources 4 | Specify the information sources (e.g. databases, registers) used to identify studies and the date when each was last Yes
searched.
Risk of bias Specify the methods used to assess risk of bias in the included studies. Yes
Synthesis of results 6 | Specify the methods used to present and synthesise results. Yes
RESULTS
Included studies 7 | Give the total number of included studies and participants and summarise relevant characteristics of studies. Yes
Synthesis of results Present results for main outcomes, preferably indicating the number of included studies and participants for each. If Yes
meta-analysis was done, report the summary estimate and confidence/credible interval. If comparing groups, indicate
the direction of the effect (i.e. which group is favoured).
DISCUSSION
Limitations of evidence 9 | Provide a brief summary of the limitations of the evidence included in the review (e.g. study risk of bias, inconsistency | No
and imprecision).
Interpretation 10 | Provide a general interpretation of the results and important implications. Yes
OTHER
Funding 11 | Specify the primary source of funding for the review. Yes
Registration 12 | Provide the register name and registration number. No

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic

reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71



Table S2. PRISMA 2020 Chceklist

Item Location
Section and Topic 4 Checklist item where item is
reported
TITLE
Title 1 l Identify the report as a systematic review. Title
ABSTRACT
Abstract 2 l See the PRISMA 2020 for Abstracts checklist. Abstract
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Introduction
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Methods,
Study
selection
Information sources 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each Methods,
source was last searched or consulted. Data sources
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Methods,
Search
strategy
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each Methods,
report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. Data
abstraction
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any | Methods,
process processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process. Data
abstraction
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were Methods,
sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. Data
abstraction
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions Methods,
made about any missing or unclear information. Data
abstraction
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and Methods,
assessment whether they worked independently, and if applicable, details of automation tools used in the process. Data
abstraction




Section and Topic

Checklist item

Location
where item is

reported

Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Methods,
Data
abstraction
Synthesis methods 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing Statistical
against the planned groups for each synthesis (item #5)). Analysis

13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions. Statistical
Analysis

13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Statistical
Analysis

13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to | Statistical
identify the presence and extent of statistical heterogeneity, and software package(s) used. Analysis

13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Statistical
Analysis

13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Statistical
Analysis

Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Statistical

assessment Analysis

Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. -

assessment

RESULTS

Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, Results

ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Supplemental
file

Study 17 | Cite each included study and present its characteristics. Study

characteristics characteristics

Risk of bias in 18 | Present assessments of risk of bias for each included study. Quality of

studies included
studies

Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. Meta-analysis

individual studies confidence/credible interval), ideally using structured tables or plots.

Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Meta-analysis

syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. Meta-analysis




Section and Topic

Checklist item

Location
where item is

reported

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. Meta-analysis
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Meta-analysis
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. -
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. -
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Discussion
23b | Discuss any limitations of the evidence included in the review. Discussion
23c | Discuss any limitations of the review processes used. Discussion
23d | Discuss implications of the results for practice, policy, and future research. Discussion
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Not registered
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Not prepared
24c¢ | Describe and explain any amendments to information provided at registration or in the protocol. None
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Post
manuscript
notes
Competing interests 26 | Declare any competing interests of review authors. No competing
interest
Availability of data, 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data Data
code and other used for all analyses; analytic code; any other materials used in the review. extracted
materials from included
studies

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/




Table S3. Study quality score

Selection Comparability Outcome
References Score
REC SNEC AE DO SC AF AO FU FUO

Bayarri-Lara 2016, e e * e * * e H

Spain 8
Chemi 2019, UK * * * e H +* * e * 9
Chudasama 2017, UK e e e * * 5
Crosbie 2016, UK e + * * * e +* * ]
Dandachi 2017, Austria * * * H e * 6
Dong 2019, China * * * * * * H 7
Funaki 2012, Japan e * * 3
Hashimito 2017, Japan * * * * * * * 7
Hofman 2010,France e e * * F * 6
Li Jian 2014, China o b * * * * * 7
Li Yunsong 2017, China e e e * e * 6
Li hang 2021, China e e e * * + * 7
Manjunath 2019, USA * * * * * * * 7
Miguel-Perez 2019, * * * * * * e *

Spain 8
Sienel 2003, Germany * * * 3
Yamashita 2002, Japan * * * * H* 5
Yoon 2011, South * * * * * e *

Korea 7
Zhu 2013, China * * * * * Y * e ]

REC: representativeness of the exposed cohort; SNEC: selection of the non-exposed cohort; AE: ascertainment of exposure; DO:
demonstration that outcome of interest was not present at the start of study; SC: study controls for age, sex; AF: study controls for
any additional factors; AO: assessment of outcome; FU: follow-up long enough for outcomes to occur; FUO: adequacy of follow-
up of cohorts.



Figure S1. Sensitivity analysis: Correlation of CTC with Disease-free survival (Chemi et al.

excluded)

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% ClI
6.2.1 Baseline CTC
Bayarri-Lara 2016 0.29266961 0.52168394 4.6% 1.34[0.48, 3.73] e
Chemi 2019 0.15700375 0.06954925 0.0% 1.17 [1.02, 1.34]
Crosbie 2016 1.66013103 0.64678861 3.1% 5.26 [1.48, 18.69] e —
Dandachi 2017 1.70583841 0.61791052 3.4% 5.51[1.64, 18.48] I —
Dong 2019 1.56064775 0.32287407 10.1% 4.76 [2.53, 8.97] s
Funaki 2012 1.93516805 0.74387743 2.4% 6.93 [1.61, 29.76] e
Hang Li 2021 1.41047465 0.61356628 3.4% 4.10[1.23, 13.64] s —
Hashimoto 2017 1.08530127 0.60863511 3.5% 2.96 [0.90, 9.76] T
Hofman 2010 0.967364 0.27916361 12.4% 2.63[1.52, 4.55] —_—
Jian Li 2014 0.29266961 0.35068592 8.9% 1.34 [0.67, 2.66] T
Manjunath 2019 1.09901237 1.11863425 1.1% 3.00 [0.34, 26.88]
Yoon 2011 2.00417906 1.04403238 1.2% 7.42[0.96, 57.42]
Yunsong Li 2017 2.16447179 0.80259428 2.1% 8.71[1.81,41.99]
Zhu 2013 0.92703283 0.33769022 9.4% 2.53[1.30, 4.90] —_—
Subtotal (95% CI) 65.5% 3.09 [2.25, 4.25] <&
Heterogeneity: Tau? = 0.08; Chi? = 15.95, df = 12 (P = 0.19); I = 25%
Test for overall effect: Z = 6.98 (P < 0.00001)
6.2.2 Postoperative CTC
Bayarri-Lara 2016 1.74919985 0.68451582 2.8% 5.75 [1.50, 22.00] R E—
Jian Li 2014 0.76080583 0.26602575  13.3% 2.14 [1.27, 3.60] —
Miguel-Perez 2019 0.92028275 0.43423367 6.3% 2.51[1.07, 5.88] —
Yoon 2011 0.13102826 1.43614145 0.7% 1.14 [0.07, 19.03]
Yunsong Li 2017 2.55567572 1.06092375 1.2% 12.88[1.61, 103.03] R —
Zhu 2013 1.14485954 0.31735821 10.3% 3.14 [1.69, 5.85] —
Subtotal (95% CI) 34.5% 2.73 [1.94, 3.85] <&
Heterogeneity: Tau? = 0.00; Chi? = 4.76, df = 5 (P = 0.45); I> = 0%
Test for overall effect: Z=5.77 (P < 0.00001)
Total (95% CI) 100.0% 2.95 [2.34, 3.73] <
Heterogeneity: Tau? = 0.03; Chi® = 20.86, df = 18 (P = 0.29); I = 14% f t t {
Test for overall effect: Z=9.16 (P < 0.00001) 0.01 0.1 CcTC- CTC+ 10 100
Test for subgroup differences: Chi? = 0.27, df = 1 (P = 0.60), I*> = 0%
Figure S2. Subgroup analysis: Source of blood collection
A. Overall Survival
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 99% CI 1V, Random, 99% CI
7.1.1 Peripheral Source
Chudasama 2017 3.11159216 0.9345738 3.9% 22.46 [2.02, 249.36] e —
Crosbie 2016 1.31640823 0.59236033 7.4% 3.73[0.81, 17.15] I
Dong 2019 1.27296568 0.48279698 9.2% 3.57 [1.03, 12.39] e —
Hang Li 2021 0.90138012 0.62708218 6.9% 2.46 [0.49, 12.39] e
Hofman 2010 0.74003077 0.23163059 14.6% 2.10[1.15, 3.81] —_—
Jian Li 2014 0.3435897 0.34133865 12.1% 1.41 [0.59, 3.40] B
Yunsong Li 2017 2.12942147 0.7895975 5.1% 8.41[1.10, 64.28]
Subtotal (95% CI) 59.2% 2.99 [1.78, 5.03] -
Heterogeneity: Tau? = 0.22; Chi? = 12.24, df = 6 (P = 0.06); I> = 51%
Test for overall effect: Z = 4.14 (P < 0.0001)
7.1.2 Pulmonary Vein
Crosbie 2016 0.28517894 0.11595784 16.8% 1.33 [0.99, 1.79] Bl
Dong 2019 1.27296568 0.48279698 9.2% 3.57[1.03, 12.39] e —
Hashimoto 2017 1.4545732 0.70952722 5.9% 4.28 [0.69, 26.63] N I —
Sienel 2003 1.43508453 0.49411772 9.0% 4.20[1.18, 15.00] —_—
Subtotal (95% CI) 40.8% 2.68 [1.24, 5.77] ‘
Heterogeneity: Tau? = 0.41; Chi? = 10.82, df = 3 (P = 0.01); I> = 72%
Test for overall effect: Z = 2.52 (P = 0.01)
Total (95% CI) 100.0% 2.82 [1.86, 4.26] >
Heterogeneity: Tau? = 0.25; Chi? = 29.03, df = 10 (P = 0.001); I> = 66% [ t t {
Test fo? over;lll effect: Z = 4.92 (P < 0.00001) 0.01 0.1 CTC- CTC+ 10 100

Test for subgroup differences: Chi?> = 0.06, df = 1 (P = 0.81), I> = 0%




B. Disease-Free Survival

Study or Subgroup log[Hazard Ratio]

Hazard Ratio

SE Weight 1V, Random, 99% CI

1V, Random, 99% CI

Hazard Ratio

7.2.1 Peripheral Source

Bayarri-Lara 2016 0.29266961
Crosbie 2016 1.66013103
Dandachi 2017 1.70583841
Hang Li 2021 1.41047465
Hofman 2010 0.967364
Jian Li 2014 0.29266961
Yoon 2011 2.00417906
Yunsong Li 2017 2.16447179
Zhu 2013 0.92703283

Subtotal (95% CI)

0.52168394
0.64678861
0.61791052
0.61356628
0.27916361
0.35068592
1.04403238
0.80259428
0.33769022

6.3% 1.34 [0.35, 5.14]
4.9%  5.26[0.99, 27.83]
5.1%  5.51[1.12, 27.04]
5.2%  4.10[0.84, 19.90]
10.1% 2.63 [1.28, 5.40]
8.9% 1.34 [0.54, 3.31]
2.4% 7.42[0.50, 109.23]
3.6% 8.71[1.10, 68.84]
9.1% 2.53[1.06, 6.03]
55.5% 2.77 [1.88, 4.08]

Heterogeneity: Tau? = 0.10; Chi®> = 11.68, df = 8 (P = 0.17); I> = 32%
Test for overall effect: Z = 5.13 (P < 0.00001)

7.2.2 Pulmonary vein

Chemi 2019 0.15700375
Crosbie 2016 0.41210965
Dong 2019 1.56064775
Funaki 2012 1.93516805
Hashimoto 2017 1.08530127

Subtotal (95% CI)

0.06954925
0.12900108
0.32287407
0.74387743
0.60863511

13.2% 1.17 [0.98, 1.40]
12.6% 1.51[1.08, 2.11]
9.4%  4.76 [2.07, 10.94]
4.0% 6.93[1.02, 47.05]
5.2%  2.96 [0.62, 14.20]
44.5% 2.16 [1.33, 3.52]

Heterogeneity: Tau? = 0.20; Chi®? = 26.61, df = 4 (P < 0.0001); I*> = 85%
Test for overall effect: Z = 3.09 (P = 0.002)

Total (95% CI)

100.0%

2.58 [1.82, 3.66]

Heterogeneity: Tau? = 0.23; Chi? = 55.24, df = 13 (P < 0.00001); I> = 76%

Test for overall effect: Z = 5.32 (P < 0.00001) ol :1 CTC- CTC+ 100
Test for subgroup differences: Chi2 = 0.60, df = 1 (P = 0.44), I = 0%
Figure S3. Subgroup analysis: Detection methods
A. Overall Survival

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 99% CI IV, Random, 99% CI
8.1.1 Label Dependent
Crosbie 2016 1.31640823 0.59236033 8.5% 3.73[0.81, 17.15] T
Hang Li 2021 0.90138012 0.62708218 7.9% 2.46 [0.49, 12.39] T
Hashimoto 2017 1.4545732 0.70952722  6.8%  4.28 [0.69, 26.63] -—
Yunsong Li 2017 2.12942147 0.7895975  5.9%  8.41[1.10, 64.28] —
Subtotal (95% CI) 29.0% 3.95 [2.06, 7.60] ‘
Heterogeneity: Tau? = 0.00; Chi? = 1.51, df = 3 (P = 0.68); I> = 0%
Test for overall effect: Z = 4.12 (P < 0.0001)
8.1.2 Label free
Chudasama 2017 3.11159216 0.9345738 4.6% 22.46[2.02, 249.36] —_—
Dong 2019 1.27296568 0.48279698 10.4% 3.57[1.03, 12.39] T
Hofman 2010 0.74003077 0.23163059 16.3% 2.10[1.15, 3.81] —
Manjunath 2019 1.98267787 1.05486012 3.8% 7.26[0.48, 109.93] I
Sienel 2003 1.43508453 0.49411772 10.2% 4.20[1.18, 15.00] -
Subtotal (95% CI) 45.3% 3.91 [2.01, 7.62] ‘
Heterogeneity: Tau? = 0.27; Chi? = 8.26, df = 4 (P = 0.08); I> = 52%
Test for overall effect: Z = 4.01 (P < 0.0001)
8.1.3 RTPCR
Jian Li 2014 0.3435897 0.34133865 13.6% 1.41[0.59, 3.40] ——
Yamashita 2002 2.10619628 0.40785153  12.0%  8.22 [2.87, 23.49] —
Subtotal (95% CI) 25.7%  3.36 [0.60, 18.88] ~—
Heterogeneity: Tau? = 1.41; Chi? = 10.98, df = 1 (P = 0.0009); I> = 91%
Test for overall effect: Z = 1.37 (P = 0.17)
Total (95% CI) 100.0% 3.76 [2.40, 5.89] <&
Heterogeneity: Tau? = 0.27; Chi? = 21.51, df = 10 (P = 0.02); I> = 54% I t t {
Test for overall effect: Z = 5.79 (P < 0.00001) 0.001 0.1 CTC- CTC+ 10 1000

Test for subgroup differences: Chi? = 0.03, df = 2 (P = 0.98), I*> = 0%



B. Disease-Free Survival

Study or Subgroup

log[Hazard Ratio]

Hazard Ratio

SE Weight 1V, Random, 99% CI

IV, Random, 99% ClI

8.2.1 Label dependent

Bayarri-Lara 2016

0.29266961

0.52168394 7.4%

1.34[0.35, 5.14]

Chemi 2019 0.15700375 0.06954925 12.0% 1.17 [0.98, 1.40]
Crosbie 2016 1.66013103 0.64678861 6.1%  5.26 [0.99, 27.83]
Hang Li 2021 1.41047465 0.61356628 6.4%  4.10[0.84, 19.90]
Hashimoto 2017 1.08530127 0.60863511 6.4%  2.96 [0.62, 14.20]
Yunsong Li 2017 2.16447179 0.80259428 4.8% 8.71[1.10, 68.84]

Subtotal (95% CI) 43.1% 2.62 [1.28, 5.34]
Heterogeneity: Tau? = 0.50; Chi? = 17.45, df = 5 (P = 0.004); 1> = 71%
Test for overall effect: Z = 2.64 (P = 0.008)

8.2.2 Label free

Dandachi 2017 1.70583841 0.61791052 6.3% 5.51[1.12, 27.04]

Dong 2019 1.56064775 0.32287407 9.7%  4.76 [2.07, 10.94]
Funaki 2012 1.93516805 0.74387743 5.2%  6.93[1.02, 47.05]
Hofman 2010 0.967364 0.27916361  10.3% 2.63 [1.28, 5.40]
Manjunath 2019 1.09901237 1.11863425 3.0% 3.00[0.17, 53.54]
Subtotal (95% CI) 34.6% 3.71 [2.55, 5.38]

Heterogeneity: Tau? = 0.00; Chi? = 3.26, df = 4 (P = 0.52); I = 0%
Test for overall effect: Z = 6.89 (P < 0.00001)

8.2.3 RTPCR

Jian Li 2014 0.29266961 0.35068592 9.4% 1.34[0.54, 3.31]
Yoon 2011 2.00417906 1.04403238 3.4% 7.42[0.50, 109.23]
Zhu 2013 0.92703283 0.33769022 9.6% 2.53[1.06, 6.03]
Subtotal (95% CI) 22.3% 2.11 [1.08, 4.12]

Heterogeneity: Tau? = 0.14; Chi? = 3.36, df = 2 (P = 0.19); I> = 40%
Test for overall effect: Z = 2.19 (P = 0.03)

Total (95% CI) 100.0% 2.95 [1.90, 4.59]
Heterogeneity: Tau? = 0.42; Chi? = 55.54, df = 13 (P < 0.00001); I> = 77%

Test for overall effect: Z = 4.81 (P < 0.00001)

Test for subgroup differences: Chi? = 2.36, df = 2 (P = 0.31), I> = 15.3%

Figure S4. Subgroup analysis: Duration of follow-up
A. Opverall Survival

N W

v

Study or Subgroup

log[Hazard Ratio]

SE Weight

Hazard Ratio
1V, Fixed, 99% CI

10 100

Hazard Ratio
1V, Fixed, 99% CI

9.1.1 > 24 months

Chudasama 2017 3.11159216 0.9345738 2.2% 22.46 [2.02, 249.36]
Dong 2019 1.27296568 0.48279698 8.1% 3.57[1.03, 12.39]
Hang Li 2021 0.90138012 0.62708218 4.8% 2.46 [0.49, 12.39]
Hashimoto 2017 1.4545732 0.70952722 3.8% 4.28 [0.69, 26.63]
Jian Li 2014 0.3435897 0.34133865 16.3% 1.41[0.59, 3.40]
Sienel 2003 1.43508453 0.49411772 7.8% 4.20[1.18, 15.00]
Yamashita 2002 2.10619628 0.40785153 11.4% 8.22 [2.87, 23.49]

Yunsong Li 2017

2.12942147

0.7895975 3.0%

8.41[1.10, 64.28]

Subtotal (95% CI) 57.5% 3.64 [2.55, 5.20]
Heterogeneity: Chi? = 17.15, df = 7 (P = 0.02); I = 59%

Test for overall effect: Z = 7.11 (P < 0.00001)

9.1.2 < 24 months

Crosbie 2016 1.31640823 0.59236033 5.4% 3.73[0.81, 17.15]
Hofman 2010 0.74003077 0.23163059 35.4% 2.10[1.15, 3.81]
Manjunath 2019 1.98267787 1.05486012 1.7% 7.26 [0.48, 109.93]
Subtotal (95% ClI) 42.5% 2.37 [1.57, 3.59]
Heterogeneity: Chi? = 1.99, df = 2 (P = 0.37); I = 0%

Test for overall effect: Z = 4.08 (P < 0.0001)

Total (95% Cl) 100.0% 3.03 [2.32, 3.98]

Heterogeneity: Chi? = 21.51, df = 10 (P = 0.02); I> = 54%

Test for overall effect: Z = 8.05 (P < 0.00001)
Test for subgroup differences: Chi? = 2.37, df = 1 (P = 0.12), I = 57.8%

-

—_—
e,
| -

v

*

10 100

CTC- CTC+



B. Disease-free Survival:

Study or Subgroup log[Hazard Ratio]

Hazard Ratio

SE Weight 1V, Random, 99% CI

9.2.1 >24 months

Chemi 2019 0.15700375
Dong 2019 1.56064775
Hang Li 2021 1.41047465

Hashimoto 2017 1.08530127
Jian Li 2014 0.29266961
Yoon 2011 2.00417906
Yunsong Li 2017 2.16447179
Zhu 2013 0.92703283

Subtotal (95% CI)
Heterogeneity: Tau? = 0.46; Chi? = 35.90

9.2.2 < 24 months

Bayarri-Lara 2016 0.29266961
Crosbie 2016 1.66013103
Dandachi 2017 1.70583841
Funaki 2012 1.93516805

Hofman 2010 0.967364
Manjunath 2019 1.09901237
Subtotal (95% CI)

12.0% 1.17 [0.98, 1.40]

9.7%  4.76 [2.07, 10.94]
6.4%  4.10[0.84, 19.90]
6.4%  2.96 [0.62, 14.20]
9.4% 1.34 [0.54, 3.31]
3.4% 7.42[0.50, 109.23]
4.8% 8.71[1.10, 68.84]
9.6% 2.53[1.06, 6.03]

61.7% 2.75 [1.54, 4.93]
,df = 7 (P < 0.00001); I = 80%
Test for overall effect: Z = 3.40 (P = 0.0007)

7.4% 1.34 [0.35, 5.14]
6.1%  5.26 [0.99, 27.83]
6.3% 5.51[1.12,27.04]
5.2%  6.93[1.02, 47.05]

10.3% 2.63 [1.28, 5.40]

3.0% 3.00[0.17, 53.54]

38.3% 3.06 [1.95, 4.79]

Heterogeneity: Tau? = 0.04; Chi? = 5.59, df = 5 (P = 0.35); I = 11%

Test for overall effect: Z = 4.87 (P < 0.00001)

Total (95% CI)

100.0% 2.95 [1.90, 4.59]

Heterogeneity: Tau? = 0.42; Chi? = 55.54, df = 13 (P < 0.00001); I> = 77%

Test for overall effect: Z = 4.81 (P < 0.00001)

Test for subgroup differences: Chi? = 0.08, df = 1 (P = 0.78), I> = 0%

Figure S5. Publication bias : Funnel plot for primary analysis
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Figure S6. Publication bias: Trim-and-fill method
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B. Disease-Free Survival
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Figure S7. Correlation of clinicopathologic characteristics with CTC
A. Male gender:
CTC+ CTC- Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Bayarri-Lara 2016 27 29 23 27 2.4% 2.35[0.39, 14.01] —
Chemi 2019 28 48 33 52 12.0% 0.81[0.36, 1.80] —
Crosbie 2016 4 7 12 23 2.7% 1.22[0.22, 6.73] —
Funaki 2012 26 53 22 34 9.9% 0.53[0.22, 1.27] —
Hang Li 2021 76 170 73 177 42.9% 1.15 [0.75, 1.76] -
Hashimoto 2017 6 9 12 21 2.9% 1.50 [0.29, 7.68] —
Jian Li 2014 29 40 18 28 7.2% 1.46 [0.52, 4.14] s
Sienel 2003 8 11 37 51 3.6% 1.01 [0.23, 4.36] . E—
Yoon 2011 14 26 22 35 7.3% 0.69 [0.25, 1.93] — 1
Yunsong Li 2017 6 10 9 13 2.6% 0.67[0.12, 3.75] —_— T
Zhu 2013 17 24 23 37 6.4% 1.48 [0.49, 4.45] B
Total (95% CI) 427 498 100.0% 1.02 [0.78, 1.35] &
Total events 241 284
ity 2 _ . i2 - - 12 = 09 ! ' ' 1
:eterfogeneltyl.lT?: = (2)200 Er;. . _5(.)5:,7df 10 (P = 0.85); | 0% o1 o1 0 100
est for overall effect: Z = 0.17 (P = 0.87) CTC- CTC+
B. Adenocarcinoma
CTC+ CTC- Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bayarri-Lara 2016 11 29 14 27 10.3% 0.57 [0.20, 1.64] —
Chemi 2019 28 48 31 52 12.6% 0.95 [0.43, 2.11] . E—
Crosbie 2016 1 7 7 23 4.2% 0.38 [0.04, 3.78]
Funaki 2012 41 53 21 34 11.3% 2.12 [0.82, 5.44] T
Hashimoto 2017 5 9 17 21 6.3% 0.29 [0.05, 1.62] —
Hofman 2010 27 42 93 168 13.5% 1.45 [0.72, 2.93] T
Jian Li 2014 31 40 9 28 10.2% 7.27 [2.45, 21.54] S —
Sienel 2003 1 11 18 51 4.6% 0.18 [0.02, 1.55] —
Yoon 2011 13 26 13 35 10.6% 1.69 [0.60, 4.74] I e —
Yunsong Li 2017 7 10 4 13 5.9% 5.25 [0.87, 31.55] T
Zhu 2013 15 24 20 37 10.5% 1.42 [0.50, 4.05] e
Total (95% CI) 299 489 100.0% 1.30 [0.76, 2.23]
Total events 180 247
3 . 2 _ . 2 —_ —_ 12 0, } } I 1
Heterogeneity: Tau? = 0.43; Chi®* = 23.43, df = 10 (P = 0.009); I = 57% Lot o1 1 10 100

Test for overall effect: Z = 0.97 (P = 0.33)

CTC- CTC+



C. Pathologic stage I

CTC+ CTC- Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bayarri-Lara 2016 13 29 13 27 9.6% 0.88 [0.31, 2.50] )
Chemi 2019 22 48 25 52 13.6% 0.91[0.42, 2.01] -
Crosbie 2016 1 7 11 23 2.8% 0.18 [0.02, 1.76]
Funaki 2012 42 53 30 34 7.6% 0.51[0.15, 1.75] — 1
Hang Li 2021 123 170 145 177 19.7% 0.58 [0.35, 0.96] =
Hashimoto 2017 5 9 17 21 4.5% 0.29[0.05, 1.62] — 1
Hofman 2010 21 42 65 168 15.7% 1.58[0.80, 3.13] T
Jian Li 2014 5 40 9 28 7.7% 0.30 [0.09, 1.03] e —
Yoon 2011 13 26 20 35 10.0% 0.75[0.27, 2.08] S
Yunsong Li 2017 1 10 7 13 2.6% 0.10[0.01, 0.98] +
Zhu 2013 3 24 12 37 6.3% 0.30[0.07, 1.20] . —
Total (95% CI) 458 615 100.0% 0.62 [0.42, 0.93] ‘
Total events 249 354
Heterogeneity: Tau? = 0.14; Chi® = 15.36, df = 10 (P = 0.12); I*> = 35% I t t |
Test for overall effect: Z = 2.34 (P = 0.02) 0.01 0.1 CcTC- CTC+ 10 100
D. Pathologic stage 11
CTC+ CTC- Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bayarri-Lara 2016 16 29 14 27 Not estimable
Chemi 2019 15 48 19 52 14.4% 0.79 [0.34, 1.81] L
Crosbie 2016 5 7 6 23 4.7% 7.08 [1.07, 46.68]
Funaki 2012 5 53 3 34 6.8% 1.08 [0.24, 4.83] I —
Hang Li 2021 15 170 13 177 15.5% 1.22 [0.56, 2.65] I
Hashimoto 2017 6 9 7 21 5.8% 4.00 [0.76, 20.96] T
Hofman 2010 16 42 35 168 16.4% 2.34 [1.13, 4.83] I
Jian Li 2014 21 40 15 28 12.3% 0.96 [0.36, 2.52] I
Yoon 2011 8 26 7 35 9.6% 1.78 [0.55, 5.75] T
Yunsong Li 2017 1 10 6 13 3.2% 0.13 [0.01, 1.34]
Zhu 2013 10 24 18 37 11.3% 0.75[0.27, 2.13] I
Total (95% CI) 429 588 100.0% 1.30 [0.83, 2.04] ‘
Total events 102 129
Heterogeneity: Tau? = 0.18; Chi® = 14.34, df = 9 (P = 0.11); I> = 37% I t t |
Test for overall effect: Z = 1.16 (P = 0.24) 0.01 0.1 CcTC- CTC+ 10 100
E. Pathologic stage 111
CTC+ CTC- Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chemi 2019 11 48 8 52 15.2% 1.64 [0.60, 4.49] i
Crosbie 2016 1 7 6 23 4.9% 0.47 [0.05, 4.77] —
Funaki 2012 6 53 1 34 5.5% 4.21[0.48, 36.65] -
Hang Li 2021 18 170 7 177 17.0% 2.88[1.17,7.07] —_—
Hofman 2010 20 42 38 168 20.4% 3.11 [1.54, 6.30] -
Jian Li 2014 14 40 2 28 8.9% 7.00 [1.44, 33.92] I —
Yoon 2011 5 26 8 35 12.0% 0.80 [0.23, 2.82] T
Yunsong Li 2017 8 10 0 13 2.9% 91.80[3.91, 2153.66] 4
Zhu 2013 11 24 7 37  13.3% 3.63 [1.15, 11.45] —
Total (95% CI) 420 567 100.0% 2.65 [1.51, 4.64] L 2
Total events 94 77
Heterogeneity: Tau? = 0.27; Chi® = 13.55, df = 8 (P = 0.09); I’ = 41% 50 001 051 150 10005

Test for overall effect: Z = 3.41 (P = 0.0007)

CTC- CTC+



