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Supplementary Table 1: MOOSE Checklist for Meta-analyses of Observational Studies 

Item No Recommendation Reported on Page No 

Reporting of background should include 

1 Problem definition 4, 5 

2 Hypothesis statement 5 

3 Description of study outcome(s) 5 

4 Type of exposure or intervention used 5 

5 Type of study designs used 5 

6 Study population 5 

Reporting of search strategy should include 

7 Qualifications of searchers (eg, librarians and investigators) 6 

8 Search strategy, including time period included in the 
synthesis and key words 6 

9 Effort to include all available studies, including contact with 
authors 6 

10 Databases and registries searched 6 

11 Search software used, name and version, including special 
features used (eg, explosion) 6 

12 Use of hand searching (eg, reference lists of obtained articles) Not applicable 

13 List of citations located and those excluded, including 
justification 

Table 1 provides list of included 
citations and figure 1 provides a flow 

diagram of reasons of study 
exclusions 

14 Method of addressing articles published in languages other 
than English 

Only included English language 
articles- page 6 

15 Method of handling abstracts and unpublished studies Only published literature included-6 

16 Description of any contact with authors None 

Reporting of methods should include 

17 Description of relevance or appropriateness of studies 
assembled for assessing the hypothesis to be tested 6 

18 Rationale for the selection and coding of data (eg, sound 
clinical principles or convenience) 

6- based on hypothesis and included 
only those studies that had actual 

recurrence and ctDNA data available 

19 Documentation of how data were classified and coded (eg, 
multiple raters, blinding and interrater reliability) 6 

20 Assessment of confounding (eg, comparability of cases and 
controls in studies where appropriate) 

6- risk of bias assessment by 
Newcastle Ottawa scale which assess 

adjustment for confounding 

21 
Assessment of study quality, including blinding of quality 
assessors, stratification or regression on possible predictors 
of study results 

6- assessment of study quality of 
Newcastle Ottawa scale 

22 Assessment of heterogeneity Page 7 

23 

Description of statistical methods (eg, complete description of 
fixed or random effects models, justification of whether the 
chosen models account for predictors of study results, dose-
response models, or cumulative meta-analysis) in sufficient 
detail to be replicated 

Page 7 

24 Provision of appropriate tables and graphics 

Table 1- baseline characteristics 
Table2- metaregression results 

Figure 1- flow diagram of the study 
Figure 2 and 3 represent statistically 

significant subgroup analysis 
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Other result tables are presented in 
supplementary 

Reporting of results should include 

25 Graphic summarizing individual study estimates and overall 
estimate 

Individual study estimates are 
summarised in table 1. Overall study 
estiamtes are summarised in results- 

page 9 and 10 
26 Table giving descriptive information for each study included See Table 1 

27 Results of sensitivity testing (eg, subgroup analysis) 

Page 9 and 10- results section 
Figure 2 and 3 

Figure S2 
Table S6 

28 Indication of statistical uncertainty of findings Heterogeneity estimates have been 
included, page 6 and 7 

Item No Recommendation Reported on Page No 

Reporting of discussion should include 

29 Quantitative assessment of bias (eg, publication bias) 

Page 10,11 in results- we did a 
qualitative visual assessment as 

Egger’s test is usually underpowered  
to detect statistical significance. 

30 Justification for exclusion (eg, exclusion of non-English 
language citations) 

We did not include this in main 
discussion as we did not think it was 
warranted. English language studies 
comprehensively cover literature and 
a non-english language search was 

not deemed necessary as most 
studies included in the review were 

fairly recent 

31 Assessment of quality of included studies 

A comment has been made in 
discussion and quality assessment 

has been included as a table in 
supplementary- page 11 

Reporting of conclusions should include 

32 Consideration of alternative explanations for observed results Discussed throughout discussion- 
page 11-15 

33 Generalization of the conclusions (ie, appropriate for the data 
presented and within the domain of the literature review) 16 

34 Guidelines for future research 16 

35 Disclosure of funding source 24  
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Supplementary Table 2: Risk of Bias Assessment (Newcastle Ottawa Scale) 

Studies NOS- Selection NOS- Comparability NOS-outcomes Overall Quality 

Azad et al, 2020 (1) 3 1 1 poor 

Benhaim et al, 2021 (2) 3 2 3 Good 

Chaudhuri et al, 2017 
(3) 

3 1 2 Good 

Chen et al, 2019 (4) 3 0 2 Poor 

Chen et al, 2021(5) 3 1 2 Good 

Coombes et al, 2019 
(6) 

3 0 2 Poor 

Diehl et al, 2008 (7) 3 0 2 Poor 

Garcia Murillas et al, 
2015 (8) 

3 2 1 Poor 

Groot et al, 2019 (9) 3 2 2 Good 

Henriksen et al, 2022 
(10) 

3 2 2 Good 

Jiang et al, 2020 (11) 3 0 1 Poor 

Jin et al, 2020 (12) 3 0 1 Poor 

Khakoo et al, 2019(13)  3 0 2 Poor 

Lee et al, 2019  (14) 3 0 2 Poor 

McDuff et al, 2021 
(15) 

3 0 2 Poor 

Moding et al, 2020 (16)  2 0 1 Poor 

Parikh et al, 2021(17) 3 0 1 Poor 

Reinert et al, 2019 (18)  3 1 2 Good 

Sausen et al, 2015(19) 3 0 1 Poor 

Scholer et al, 2017  
(20) 

2 0 1 Poor 

Tan et al, 2019  (21) 3 2 3 Good 

Tarazona et al,  2019 
(22) 

3 2 2 Good 

Tie et al, 2019 (24) 3 2 2 Good 

Tie et al, 2019 (23) 3 2 2 Good 
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Waldeck et al, 2022 
(25) 

2 0 1 Poor 

Wang et al, 2021 (26) 3 2 1 Poor 

Yang et al, 2020 (27) 3 0 2 Poor 

Zviran et al, 2020 (28) 2 0 1 Poor 

Christensen et al, 2019 
(29) 

3 2 2 Good 

Abbosh et al, 2017 (31) 3 0 1 Poor 

Fakih et al, 2022 (32) 2 1 2 Fair 

Flach et al, 2022 (33) 2 0 1 Poor 

Garcia Murillas, 2019 
(34) 

3 1 2 Good 

Olsson et al, 2015 (35) 2 0 1 Poor 

Peng et al, 2020 (36) 3 1 2 Good 

Qiu et al, 2021 (37) 3 2 1 Poor 

Tie et al, 2016 (38) 3 2 2 Good 

Wang et al, 2019 (39) 3 0 2 Poor 

Parsons et al, 2021 (30) 3 2 2 Good 
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Supplementary Table 3: Landmark Studies 

Study details Primary site Testing 
methodol
ogy 

Panel type No of 
patien
ts 

Medi
an 
Age 
(Year
s) 

Sm
oki
ng 
(%) 

Propo
rtion 
of 
males 
(%) 

Pro
port
ion 
of 
>St
ageI
II 
(%) 

Primar
y 
treatme
nt 

Proportio
n 
receiving 
adjuvant 
chemo 
(%) 

Median 
Time to 
landmark 
analysis 
(days) 

Landmark 
sample pre 
or post 
adjuvant 

Sensit
ivity 
(%) 

Specifi
city 
(%) 

Median 
lead time 
(months) 

Azad et al, 
2020(1) 

Gastric 

esophagus 

NGS Tumor 
informed 

45 67 64.4 88.9 71 Radiati
on 

0 86 NA 77.7 95.4 3.8 

Yang et al, 
2020 (27) 

Gastroesoph
ageal 

NGS Tumor 
informed 

46 54 NA 83 50 surgery 98 28 pre 41.17 100 6 

Chen et al, 
2021(5) 

Colorectal NGS Tumor 
informed 

240 60 NA 56.7 53.3 surgery 72.5 5 pre 60 96.3 5 

Diehl et al, 
2008 (7) 

Colorectal PCR Tumor 
informed 

18 59.8 NA 44 94 surgery NA 34 NA 100 80 NA 

Henriksen et 
al, 2022 (10) 

Colorectal NGS Tumor 
informed 

160 NA NA 59.3 NA surgery 86.9 14 Pre 42.1 96.1 10 

Jin et al, 2020 
(12) 

Colorectal PCR Tumor 
informed 

82 66 NA 64.6 50 surgery 85.3 14 pre 55 71.7 NA 

Khakoo et al, 
2019 (13) 

Colorectal PCR Tumor 
informed 

23 59 NA 61.7 87.2 surgery 0 47 NA 75 100 2.6 

Benhaim et al, 
2021 (2) 

Colorectal PCR Tumor 
informed 

184 66.7 NA 57.8 45.5 surgery 52.4 5 pre 27.6 92.9 3.1 

Wang et al, 
2021 (26) 

Colorectal NGS Tumor 
agnostic 

91 59 NA 51.6 NA surgery 92 38 pre 57.44 80 NA 

McDuff et al, Colorectal NGS Tumor 29 54 NA 52 79 surgery 38 90 NA 66.6 100 NA 
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2021 (15) informed 

Parikh et al, 
2021(17) 

Colorectal  NGS Tumor 
agnostic 

84 60 NA 60.7 66.6 surgery 45 28 post 55.6 95.3 NA 

Reinert et al, 
2019 (18) 

Colorectal  NGS Tumor 
informed 

125 70 NA 58.4 64.8 surgery 77 30 pre 70 88.1 8.7 

Tarazona et 
al,  2019 (22) 

Colorectal PCR Tumor 
informed 

94 71 NA 64.9 41 surgery 43.3 NA pre 44.4 89.6 11.5 

Tie et al, 2019 
(23) 

Colorectal  NGS Tumor 
informed 

96 64 NA 51 100 surgery 100 42 pre 42 94.4 NA 

Scholer et al, 
2017 (20) 

Colorectal PCR Tumor 
informed 

26 NA NA NA NA surgery 32.6 30 pre 60 100 9.4 

Tie et al, 2019 
(24) 

Colorectal  NGS Tumor 
informed 

159 62 NA 67.3 78 surgery 64.1 49 post 47.8 94.1 NA 

Chaudhuri et 
al, 2017 (3) 

Lung NGS Tumor 
Agnostic 

40 66.5 88 68 64 Radiati
on 

70 120 NA 94 100 5.2 

Chen et al, 
2019 (4) 

Lung NGS Tumor 
Agnostic 

27 65 57.7 69  surgery 53.8 3 pre 85.7 70 NA 

Waldeck et al, 
2022 (25) 

Lung NGS Tumor 
informed 

21 70 100 67 86.7 surgery 42.8 14 pre 50 100 2.5 

Zviran et al, 
2020 (28) 

Lung NGS Tumor 
informed 

22 66 NA 46.1 NA surgery NA 17 NA 100 70.58 NA 

Moding et al, 
2020 (16) 

Lung NGS Tumor 
informed 

28 68.5 80 53.8 90.8 Radiati
on 

0 7 NA 75 93 4.1 

Coombes et 
al, 2019 (6) 

Breast NGS Tumor 
Informed 

49 57 NA 0 67 surgery 65 120 post 55.6 100 8.9 

Parsons et al, 
2021 (30) 

Breast NGS Tumor 
Informed 

142 35 NA 0 27 Surgery 91.6 426 Post 19 100 NA 
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    NGS- Next generation sequencing, PCR- polymerase chain reaction, NA- not available 

 

 

 

 

 

 

 

 

 

Garcia 
Murillas et al, 
2015 (8) 

Breast PCR Tumor 
Informed 

55 NA NA 0 NA surgery 0 21 NA 50 96 7.9 

Groot et al, 
2019 (9) 

Pancreas PCR Tumor 
Informed 

59 70 NA 53 27 surgery 41 24 pre 37 92.8 2.8 

Jiang et al, 
2020 (11) 

Pancreas NGS Tumor 
Informed 

27 62 NA 63 18.5 surgery NA 7 pre 57.1 92.3 NA 

Lee et al, 
2019 (14) 

Pancreas PCR Tumor 
informed 

42 66 NA 62.1 NA surgery 78.3 45 1 56.5 100 NA 

Sausen et al, 
2015(19) 

Pancreas PCR Tumor 
informed 

24 69 NA 62.4 0 surgery 86.1 NA NA 57.1 75 6.5 

Tan et al, 
2019 (21) 

Melanoma PCR Tumor 
informed 

68 57 NA 66 100 surgery 24 14 pre 44.8 100 2 

Christensen et 
al, 2019 (29) 

Bladder NGS Tumor 
informed 

66 NA NA NA NA surgery NA NA NA 45.8 97.1 3.2 
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Supplementary Table 4: Surveillance Studies  

Study 
details 

Primary 
site 

Testi
ng 
meth
odolo
gy 

Panel 
type 

No 
of 
pati
ents 

Medi
an 
Age 
(Year
s) 

Smoking 
(%) 

Proportio
n of 
males 
(%) 

Proportion 
of 
>StageIII 
(%) 

Primary 
treatment 

Proportio
n 
receiving 
adjuvant 
chemo 
(%) 

Median no 
of 
surveillanc
e draws 

Sensitivity 
(%) 

Specificity 
(%) 

Median lead 
time (months) 

Chaudhuri 
et al, 2017 
(3)  

Lung NGS Tumor 
Agnosti
c 

40 66.5 88 68 64 surgery 70 Till relapse 100 100 5.2 

Qiu et al, 
2021 (37) 

Lung NGS Tumor 
informe
d 

89 64 59 65 47 surgery 70  79.4 92.7 NA 

Moding et 
al, 2020 
(16) 

Lung NGS Tumor 
informe
d 

28 68.5 80 53.8 90.8 surgery 0 NA 100 100 4.1 

Waldeck 
et al,  
2022 (25) 

Lung NGS Tumor 
informe
d 

21 70 100 67 86.7 surgery 42.8 9 55.5 83.3 2.5 

Abbosh et 
al, 2017 
(31) 

Lung NGS Tumor 
informe
d 

24  NA   surgery   92.85 90 2.3 

Peng et al, 
2020 (36) 

Lung NGS Tumor 
agnosti
c 

77 60.3 36.4 72.7 20.7 surgery 24.7 5 63.3 61.9 12.6 

Chen et al, 
2021(5) 

Colorect
al 

NGS Tumor 
Inform
ed 

240 60 NA 56.7 53.3 surgery 72.5 NA 82.6 94.1 5 

Tie et al, 
2016 (38) 

colorecta
l 

NGS Tumor 
informe

178 65 NA 57 0 surgery  8 40.74 98 5.5 
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d 

Faikh et 
al, 2022 
(32) 

Colorect
al 

NGS Tumor 
informe
d 

48 60 NA 58.3 67 surgery 33 12 53.3 100 0.7 

Wang et 
al, 2019 
(39) 

Colorect
al 

NGS Tumor 
Inform
ed 

58 69 NA 59 48.2 surgery 31 12 100 93.75 3 

Henriksen 
et al, 2022 
(10) 

Colorect
al 

NGS Tumor 
informe
d 

160 NA NA 59.3 NA surgery 86.9 6 88 98.8 10 

Parikh et 
al, 2021 
(17) 

Colorect
al  

NGS Tumor 
agnosti
c 

84 60 NA 60.7 66.6 surgery 45 Till relapse 70.4 95.8 NA 

Reinert et 
al, 2019 
(18) 

Colorect
al  

NGS Tumor 
informe
d 

125 70 NA 58.4 64.8 surgery 77 12 87.5 98.3 8.7 

Scholer et 
al, 2017 
(20) 

Colorect
al 

PCR Tumor 
informe
d 

26 NA NA NA NA surgery 32.6 8 100 100 9.4 

Tarazona 
et al, 2019 
(22) 

Colorect
al 

PCR Tumor 
informe
d 

94 71 NA 64.9 41 surgery 43.3 9 77.7 96.5 11.5 

Wang et 
al, 2022 
(26) 

Colorect
al 

NGS Tumor 
informe
d 

91 59 NA 51.6 NA surgery 92 12 100 93.75  

Coombes 
et al, 2019 
(6) 

Breast NGS Tumor 
Inform
ed 

49 57 NA 0 67 surgery 65 8 88.9 100 8.9 

Garcia 
Murillas et 

Breast PCR Tumor 
Inform

55 NA NA 0 NA surgery 0 5 80 96.4 7.9 
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al, 2015 
(8) 

ed 

Garcia 
Murillas, 
2019 (34) 

Breast PCR Tumor 
informe
d 

101 54 NA 0   16.8 12 79 91.6 10.7 

Olsson et 
al, 2015 
(35) 

Breast PCR Tumor 
informe
d 

20 56.5 NA 0 15 surgery 0 6 92.8 100 11 

Groot et 
al, 2019 
(9) 

Pancreas PCR Tumor 
Inform
ed 

59 70 NA 53 27 surgery 41 5 90 88 2.8 

Tan et al, 
2019 (21) 

Melanom
a 

PCR Tumor 
informe
d 

68 57 NA 66 100 surgery 24 6 66.6 92.1 2 

Yang et al, 
2020 (27) 

GE NGS Tumor 
informe
d 

46 54 NA 83 50 surgery 98 NA 84.2 96 6 

Christense
n et al, 
2019 (29) 

Bladder NGS Tumor 
informe
d 

66  NA   surgery   100 92.2 3.2 

Flach et al, 
2022 (33) 

Head and 
Neck 

NGS Tumor 
informe
d 

17 63 47.1 76.5  surgery   100 100  

NGS- Next generation sequencing, PCR- polymerase chain reaction, NA- not available 
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Supplementary Table 5: Testing Methodology Details: 
 Testing 

methodology 
Panel 
type 

Technology  No of target 
genes 

No of 
target 
SNVs/re
gions/ex
ons  

No of 
SNVs 
require to 
define 
ctDNA+ 

Depth of 
assay 

LOD of assay 

Azad et al, 
2020 (1) 

NGS Tumor 
informe
d 

CAPP-Seq 
(capture based 
NGS) 

607 802 >=2 10,000X 0.025% 

Benhaim et 
al, 2021 (2) 

PCR Tumor 
informe
d 

Digital droplet 
PCR 

5 genes 
(KRAS, 
BRAF, 
NRAS, 
PIK3CA, 
TP53) and 2 
methylation 
markers 
(WIF1 and 
NPY) 

    

Chaudhuri 
et al, 2017 
(3) 

NGS Tumor 
Agnostic 

CAPP-Seq 
(capture based 
NGS) 

128  >=5 10,000X 0.025% 

Chen et al, 
2019 (4) 

NGS Tumor 
Agnostic 

Single 
molecule 
amplification 
and 
sequencing 
technology 
(cSMART) 

8 64  20,000X 0.01% 

Chen et al, 
2021(5) 

NGS Tumor 
informe
d 

Geneseq 
Prime  
(capture based 
NGS) 

425   4693X  

Coombes et 
al, 2019 (6) 

NGS Tumor 
Informe
d 

SIGNATERA 
(amplicon 
based NGS) 

 16  100,000
X 

0.01% 

Diehl et al, 
2008 (7) 

PCR Tumor 
Agnostic 

BEAMing  
and real time 
PCR 

4 27   0.18% 

Garcia 
Murillas et 
al, 2015 (8) 

PCR Tumor 
Informe
d 

Digital droplet 
PCR 

14  >2 20,000X  

Groot et al, 
2019 (9) 

PCR Tumor 
Informe
d 

Digital droplet 
PCR 
(RAINDANC
E PCR 
system) 

1 (KRAS 
only) 

4  20,000 
droplets/
variant 

0.01% 

Henriksen et NGS Tumor SIGNATERA  16 >2 >100,000 0.01% 
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al, 2022 
(10) 

informe
d 

(amplicon 
based NGS) 

X 

Jiang et al, 
2020 (11) 

NGS Tumor 
Agnostic 

Capture NGS 
(Illumina) 

1017    1323.8x  

Jin et al, 
2020 (12) 

PCR Tumor 
Agnostic 

qPCR 
(methylation 
assay) 

1 (SEPT9) 10   0.05% 

Khakoo et 
al, 2019(13)  

PCR Tumor 
Informe
d 

Digital droplet 
PCR 

6   40,000 
droplets/
variant 

0.0426% 

Lee et al, 
2019  (14) 

NGS Tumor 
informe
d 

Safe Seq NGS 
(amplicon 
based NGS) 

1 (KRAS 
only) 

   0.1% 

McDuff et 
al, 2021 
(15) 

NGS Tumor 
informe
d 

Digital droplet 
PCR 

    0.01% 

Moding et 
al, 2020 
(16)  

NGS Tumor 
informe
d 

CAPP-Seq 
(capture based 
NGS) 

  4-8 10,000X 0.025% 

Parikh et al, 
2021(17) 

NGS Tumor 
agnostic 

Guardant 
Reveal test 
(Capture 
NGS) 

73     

Reinert et 
al, 2019 
(18)  

NGS Tumor 
informe
d 

SIGNATERA 
(amplicon 
based NGS) 

 16 >2 >100,000
X 

0.01% 

Sausen et al, 
2015(19) 

PCR Tumor 
informe
d 

Digital droplet 
PCR (bioRAD 
qx 200) 

3 (KRAS, 
BRAP or 
PIK3CA) 

  40,000X 0.01% 

Scholer et 
al, 2017  
(20) 

PCR Tumor 
informe
d 

Digital droplet 
PCR (bioRAD 
qx 200) 

 110  40,000X 0.08% 

Tan et al, 
2019  (21) 

PCR Tumor 
informe
d 

Digital droplet 
PCR (bioRAD 
qx 200) 

1 (TERT 
promoter 
mutation) 

  40,000X  

Tarazona et 
al,  2019 
(22) 

PCR Tumor 
informe
d 

Digital droplet 
PCR bioRAD 
qx 100 

29 genes    20,000X  

Tie et al, 
2019 (24) 

NGS Tumor 
informe
d 

Safe-Seq  
NGS (error 
education 
technology) 

15  1   

Tie et al, 
2019 (23) 

NGS Tumor 
informe

Safe-Seq  
NGS (error 
education 

15  1   
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d technology) 

Waldeck et 
al, 2022 
(25) 

NGS Tumor 
informe
d 

Capture based 
NGS 

18 52   0.001% 

Wang et al, 
2021 (26) 

NGS Tumor 
agnostic 

Capture based 
NGS 

451   20,000X  

Yang et al, 
2020 (27) 

NGS Tumor 
informe
d 

Capture NGS 
(ER-Seq-
Enrich rare 
Mutation 
Sequencing) 

1021  3   

Zviran et al, 
2020 (28) 

NGS Tumor 
informe
d 

Whole 
genome 
sequencing 
(MRDetect) 

   30X 0.001% 

Christensen 
et al, 2019 
(29) 

NGS Tumor 
informe
d 

SIGNATERA 
(amplicon 
based NGS) 

 16 >=2 >100,000
X 

0.01% 

Abbosh et 
al, 2017 
(31) 

NGS Tumor 
informe
d 

Multiplex 
PCR NGS (M-
seq) 

 18 >=2  0.1% 

Fakih et al, 
2022 (32) 

NGS Tumor 
informe
d 

SIGNATERA 
(amplicon 
based NGS) 

 16 >=2 >100,000
X 

0.01% 

Flach et al, 
2022 (33) 

NGS Tumor 
informe
d 

Multiplex 
PCR with 
target NGS 
(RaDaR) 

 21 >=1  0.0011% 

Garcia 
Murillas, 
2019 (34) 

PCR Tumor 
informe
d 

Digital droplet 
PCR 

14  >=2 20,000X  

Olsson et al, 
2015 (35) 

PCR Tumor 
informe
d 

Digital droplet 
PCR 
(detection of 
chromosomal 
rearrangement
s) 

4-6   Approx. 
25,000X 

0.01% 

Peng et al, 
2020 (36) 

NGS Tumor 
informe
d 

cSMART  127     

Qiu et al, 
2021 (37) 

NGS Tumor 
informe
d 

Ultra-deep 
sequencing 
using Capture 
NGS 
(Automated 
Triplet Groom 
sequencing 

139  >=1 30,000X  
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(ATG-Seq) 

Tie et al, 
2016 (38) 

NGS Tumor 
informe
d 

Safe-Seq  
NGS 

15  1   

Wang et al, 
2019 (39) 

NGS Tumor 
Informe
d 

Safe-Seq  
NGS 

15  1   

Parsons et 
al, 2021 
(30) 

NGS Tumor 
Informe
d 

Duplex 
sequencing  

 57 >=2   

 
NGS- Next generation sequencing, PCR- polymerase chain reaction, NA- not available, LOD-limit of detection 
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Supplementary Table 6: Subgroup analysis for Sensitivity and Specificity  

Landmark Analysis 

 Sensitivity rank P value Specificity P value 

Timing of Landmark analysis 

Pre-chemotherapy 
 

9.07 0.52 8.7 0.23 

Post Chemotherapy 11 12.2 

Panel 

Tumor informed 
 

14.4 0.21 16.4 0.22 

Tumor Agnostic 21.1 11.2 

Disease sites 

Lung 24.1 0.12 13 0.23 

Breast 9 22.7 

Colorectal 15.5 14 

Pancreas 13.5 12.1 

Others 11.8 21.8 

Surveillance Analysis 

 Sensitivity rank P value Specificity P value 

Timing of Surveillance analysis 

Tumor Informed 12.79 0.62 12.7 0.69 

Tumor Agnostic 10.50 11 

Disease sites 

Lung 12.83 0.73 9.5 0.33 

Breast 12.50 15 

Colorectal 10.78 14.89 

Others 15.20 9.8 

 

 
 
 
 
 
 



 19 

Supplementary Table 7: Meta-regression for colorectal cancer studies (Landmark analysis) 
 Colorectal cancer 

Variable Beta coefficient p-value N studies 

Median Age -0.42 0.18 12 

Proportion of Males -0.15 0.63 13 

Smoking - - - 

>=Stage III 0.45 0.17 11 

Time to Landmark 0.17 0.58 13 

% receiving adjuvant 
chemotherapy -0.12 0.36 12 

%receiving NACT -0.98 0.12 3 

Baseline ctDNA 
positivity 0.09 0.75 13 

 
 
Supplementary Table 8: Meta-regression for sensitivity and specificity (Landmark Analysis) 
 Sensitivity Specificity 

Variable Beta 
coefficient p-value N 

studies 
Beta 
coefficient p-value N 

studies 

Median Age 0.21 0.3 26 -0.28 0.17 26 

Proportion of Males 0.24 0.23 28 -0.99 0.33 28 

Smoking -0.58 0.31 5 0.76 0.13 5 

>=Stage III 0.26 0.23 23 0.28 0.2 23 

Time to Landmark -0.006 0.98 27 0.28 0.16 27 

% receiving adjuvant 
chemotherapy 0.08 0.73 23 -0.31 0.15 23 

%receiving NACT 0.12 0.79 7 -0.573 0.18 6 

Baseline ctDNA 
positivity 0.54 0.005 26 -0.32 0.12 26 

NACT-neoadjuvant chemotherapy 
 
Supplementary Table 9: Meta-regression for sensitivity and specificity (Surveillance Analysis) 

 Sensitivity Specificity 

Variable Beta 
coefficient p-value N 

studies 
Beta 
coefficient p-value N 

studies 

Median Age 0.06 0.8 19 0.63 0.54 19 
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Proportion of Males -0.25 0.27 21 -0.32 0.15 21 

>=Stage III 0.36 0.16 17 0.30 0.24 17 

No of surveillance draws 0.24 0.38 15 0.55 0.03 15 

% receiving adjuvant 
chemotherapy 0.39 0.17 18 0.49 0.038 18 

%receiving NACT 0.076 0.89 6 -0.15 0.78 6 

Baseline ctDNA 
positivity 0.32 0.16 21 0.35 0.12 21 

NACT-neoadjuvant chemotherapy 
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Supplementary Figure 1: Landmark Analysis by timing of sample with respect to adjuvant chemotherapy 
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Supplementary Figure 2: Funnel plot for landmark studies 
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Supplementary Figure 3: Surveillance by disease site (sensitivity analysis) 
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Supplementary Figure 4: Funnel Plot for surveillance studies 
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