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Supplementary Table 1: Descriptive characteristics of the included studies (N=34) 
 

Study characteristics Number of 
studies (%)  

N=34 
Study design  
   Clinical trial 5 (14.7%) 
   Prospective cohort study 10 (29.4%) 
   Retrospective cohort study 19 (55.8%) 
  
Country   
   Germany 12 (35.3%) 
   France 7 (20.6%) 
   USA 6 (17.7%) 
   Spain 2 (5.9%) 
   Italy 2 (5.9%) 
   Canada 1 (2.9%) 
   Netherlands 1 (2.9%) 
   Japan 1 (2.9%) 
   China 1 (2.9%) 
   Denmark 1 (2.9%) 
  
Cancer type  
  All advanced/metastatic/refractory cancer 21 (61.8%) 
  Non-small cell lung cancer 3 (8.8%) 
  Advanced breast / gynaecological cancer 3 (8.8%) 
  Gastro-intestinaI cancer 3 (8.8%) 
  Nervous system cancer 2 (5.8%) 
  Neuroendocrine cancer  1 (2.9%) 
  Advanced rare cancer 1 (2.9%) 
  
Duration of data collection    
   1 to 2 years 6 (17.6%) 
   3 to 4 years 14 (41.4%) 
   5 or more years 14 (41.4%) 
  
RECIST criteria followed  
   No 14 (41.2%) 
   Yes 20 (58.8%) 
  
Definition for stable disease (if reported) (N=18)  
   At least 6 weeks 1 (5.6%) 
   At least 8 weeks 10 (55.6%) 
   At least 3 months 3 (16.7%) 
   At least 6 months 4 (22.2%) 
  
Actionability scale used  
    None reported 15 (44%) 
    ESCAT1 10 (29%) 
    ESCAT and NCT/DKTK2 evidence level 3 (8.8%)  
    NCT/DKTK evidence level 1 (2.9%) 
    OncoKB3 1 (2.9%) 
    University of Kentucky grading of evidence4 1 (2.9%) 
    Modified evidence levels5 1 (2.9%) 
    Evidence level according to Meric-Bernstam et al.6 1 (2.9%) 
    ASCO, AMP, CAP consensus7 1 (2.9%) 
  
Comparison group to assess the impact of MTB*  
    MTB referred patients that did not get treated according to MTB-recommended therapy /  
    patients getting still available standard of care therapies 

 
15 (44.1%) 
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    MTB referred patients who were not given any treatment 2 (5.9%) 
    MTB referred patients with no actionable driver / no MTB  
    recommendation 

 
2 (5.9%) 

    Patients with low study-defined matching score 2 (5.9%) 
    Patients who were not referred to MTB 1 (2.9%) 
    No comparison 15 (44.1%) 
  
Outcomes reported  
   Objective response rate 20 (58.8%) 
   Disease control rate 23 (67.7%) 
   Overall survival (OS) 22 (64.7%) 
   Progression free survival (PFS) 26 (76.5%) 

*Two different comparisons were made in each of three studies. 
Superscript numbers refer to the reference that defined the actionability scale. 
 
 
 
 
 
 



4 
 

Supplementary Figure 1: Major tumor entities presented to the MTB in the included 
studies (N=34). The bars indicate the patient’s cancer entity grouped into major categories 
wherever possible. The cancer entities of all MTB referred patients were available for only 
10731 patients as the distribution of the cancer entities was reported for all MTB referred 
patients in 23 studies and specific patient groups in 11 studies. 
 

 
 
 
 
 
Supplementary Table 2: Definitions of outcomes used in single studies 
 

Author & year Outcome Definition in the publication 
Cobain and Wu, 
20215 

CBRtt_dur (Clinical benefit 
based on treatment duration) 

Proportion of patients receiving sequencing-
directed therapy for 6 months or longer 

Cobain and Wu, 
20215 

EXR (Exceptional responder 
rate) 

Exceptional responders received SDT for a duration 
of 12 months or longer 

Zhang, 20238 mDoR (Median duration of 
response) 

Not provided 

Renovanz, Kurz, 
and Rieger, 20239 

mDoCB (Median duration of 
clinical benefit) 

Not provided 
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Supplementary Table 3: Actionability scales and its association with outcomes reported in the MTB studies: 
 

Study number First author Actionability 
scale(s) 
(ACTS)  

Specific 
outcome 
studied for 
ACTS 

Association of 
outcome to 
ACTS Level* 

Details of ACTS_outcome_results (as reported by the study authors) 

6 Horak, Heining, 
Kreutzfeldt, and 
Hutter 10 

NCT/DKTK 
Evidence 
Levels, 
ESCAT 

pPFSR≥1.3 associated Proportion of pPFSR >1.3 highest for highest level of evidence (proportions for the 
different scales are given in brackets): 
NCT/DKTK evidence levels m1A–C (55%–72%), m2A–C (21%–36%), and m3–4 (34%–
36%). 
ESCAT tiers I–II (25%–83%) and IIIA–B (34%–38%). 

13 Martin-Romano11 ESCAT ORR, PFS, 
OS 

ORR and PFS -
associated 
     
OS - not 
associated 

Best objective response: ESCAT tier I (PR/SD: 70%; PD: 30%), II (PR/SD: 60%; PD: 
40%), tier III (PR/SD: 34%; PD: 63%) and IV (PR/SD: 27%; PD: 73%). 
Median PFS: ESCAT I  - 6.5 months (95% CI, 4.2 to 8.9), II - 3 months (95% CI, 1 to 
[NA]),  III -  3 months (95% CI, 2.2 to 3.8), and IV - 4 months (95% CI, 2.8 to 6.3).                                                                                   
Median OS: ESCAT I  -  8.4 months (95% CI, 6.6 to 10), II - 8.8 months (95% CI, 1.6 to 
NA), III - 6.8 months (95% CI, 4.5 to 12.5), and IV - 6 months (95% CI, 4.9 to 10.9)  

14 Miller and Hutchcraft4 University of 
Kentucky 
Grading of 
Evidence 

pPFSR≥1.3 not associated Level 1 evidence: a Kaplan-Meier estimate of P(GMI ≥ 1.3) was 0.61 (95% CI, 0.39 to 
0.77), and the median PFS ratio was 2.053 (95% CI, 0.85 to 2.88) for patients treated.  
Level 2 or 3 evidence: a Kaplan-Meier estimate of P(GMI ≥ 1.3) was 0.57 (95% CI, 0.34 to 
0.74), and the median PFS ratio was 1.551 (95% CI, 0.54 to 2.56) for patients treated.  
 
There was no difference between these groups (log-rank test; P = .54), suggesting that 
benefit of MTB-directed therapy was similar regardless of the evidence level. 

24 Giacomini12 OncoKB ORR not associated The authors were unable to establish significant correlations between the OncoKB level (1/2 
or 3A/B) and either objective response rate or TTP of MTB-assigned treatment.  

25 Repetto and Crimini13 ESCAT PFS, OS associated - OS,  
PFS- Not 
associated 

Significant difference was detected in OS but not in PFS considering ESCAT tiers 
of macthed therapy indication (p = 0.03 and p = 0.25, respectively).  
Patients who received therapy in the ESCAT tier I had better OS than patients not receiving 
targeted treatment (p = 0.001) and a numerically but not statistically significant advantage in 
PFS (p = 0.49).  
 
No difference in OS and PFS was observed for ESCAT III patients versus non-matched 
treatment and for all the patients receiving matched treatment excluding ESCAT I patients 
versus non-matched therapy.  
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31 Fukada14 ESCAT OS Not associated The median survival time of patients who received genomically matched therapy with 
ESCAT I/II (N = 9) was 19.8 months (95% CI, 3.2–36.4), while those of patients who did 
not receive genomically matched therapy (N = 668) was 14.2 months (95% CI, 12.4–16.0).  
 
No significant differences were noted in OS between patients who received genomically 
matched therapy with ESCAT I/II and those who did not (p = 0.653). 

32 Scheiter 15 NCT/DKTK CBR Associated Among the patients experiencing clinical benefit from MTB therapies, 63.2% had evidence 
levels of m1A (12/19), 15.8% had m1C evidence (3/19), and 5.3% had m1B, m2A, m2C and 
m3 evidence (1/19 each).  
 
This distribution differs among patients who did not experience clinical benefit from MTB-
recommended therapies, where only 52.6% of patients (10/19) had m1 evidence, while 
47.4% (9/19) had evidence level of m2 or below. 

Note: *Associated refers to significant association of the actionability scale to study defined clinical outcome. PFS, progression free survival; pPFSR≥1.3, the percentage of the 
patients with a PFS2/PFS1 ratio ≧1.3; PR, partial response rate; CR, complete response rate; DC, disease control; OS, overall survival; ORR, objective response rate; DCR, 
disease control rate (CR+PR+SD); CBR, clinical benefit rate; DoR, duration of response; DoCB, duration of clinical benefit; ACTS, actionability scales; GMI, Growth 
modulation index; P(GMI ≥ 1.3) corresponds to pPFSR≥1.3 
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Supplementary Table 4: Definitions of “matched therapy/matching/matching score” among 
MTB based data 
 

First Author & year Term "Matching" Definition 
Bertucci, 202116 Matched therapy Defined as “matched” when its prescription was based upon 

an AGA (actionable genetic alteration) identified 

Kato and Kim, 202017 Matching score Matching score evaluated the number of pathogenic 
alterations targeted by drugs given divided by total number of 
pathogenic alterations  

Kato, 202218 Matching score Matching Score was roughly defined as the number of 
alterations (not counting variants of unknown significance, 
VUS) targeted by administered drugs, divided by the total 
number of pathogenic alterations (not counting VUSs) 
discerned (no differentiation between potential driver versus 
passenger alterations).  

Lamping and Benary, 
202019 

Matched cohort Patients with a treatment option recommendation at the time 
of data cut-off had received treatment as recommended by the 
MTB are included in the matched cohort. The patients who 
received treatments other than recommended by the MTB are 
included in the unmatched treatment cohort 

Louie and Kato, 
202220 

Matched therapy Treatment was considered “matched” if ≥ 1 compound in the 
therapy regimen targeted ≥ 1 aberration or pathway 
component aberrant in a patient’s molecular profile or a 
functionally active protein preferentially expressed in the 
tumor with an IC50 value in the low nmol/L range (for small 
molecule inhibitors) or if the aberration was the primary target 
for antibodies. Checkpoint blockade was considered matched 
if the patient had intermediate or high tumor mutation burden 
(TMB), positive immunohistochemistry for PDL1 or specific 
tumor alterations such as PDL1 amplification. 

Louie and Kato, 
202221 

Matching score The Matching Score calculation included evaluation of all 
NGS characterized variants (but not variants of unknown 
significance [VUS]) as well as mRNA expression, protein 
expression, and immunotherapy biomarkers in select cases. 
 
The Matching Score was calculated by taking the number of 
alterations targeted by drugs given divided by the total 
number of alterations. In the case of immunotherapy, scoring 
also considered immune biomarkers.   

Boilève, 202322 Molecularly 
matched treatment 
(MMT) 

Classification of actionability of MA was performed based on 
the ESCAT classification. The median OS since metastatic 
diagnosis of patients who recieved an MMT at any time 
during their disease time course was compared to patients that 
did not get MMT. 
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Supplementary Figure 2: Risk of bias assessment of the included studies using adapted JBI 
critical appraisal tool (N=34).

Overall 
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Supplementary Figure 3: A summary chart of the risk of bias assessment of the 
included studies using adapted JBI critical appraisal tool (N=34). Green shaded area 
represent the proportion of studies with low risk of the specific bias; red represents high risk 
of specific bias; yellow represents unclear information and blue refers to the specific risk 
assessment is not applicable. 
 
 

 
 
 
 
 
 
Supplementary Figure 4: Possible control groups for a comparison of MTB-guided 
treatments. Dashed lines indicate groups that might be used for the comparison with MTB-
guided treatments. 
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