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Method S1. Eligibility criteria 
To avoid re-analyses or overlapping populations, we selected more pertinent results from those reporting 

both interim and long-term follow-up outcomes. Survival data obtained from public databases such as the 
National Cancer Database (NCDB) or Surveillance, Epidemiology, and End Results (SEER) were excluded for 
fear of potential duplication. For publications that used propensity scores, stratification or covariance 
adjustment to control for confounding factors, we adopted initial data considering the ineffective balancing 
effect when delivering meta-analysis employed reconstructed individual patient data (IPD). Furthermore, 
studies reporting survival endpoints with a follow-up of less than 12 months were also excluded on due to 
the insufficient overall survival (OS) outcomes within the short duration. 

 
Method S2. Data extraction 

Several treatment characteristics, including radiation techniques, concurrent chemoradiotherapy (CCRT) 
(yes or no), and whether thoracic radiotherapy (TRT) was started within two cycles of induction 
chemotherapy were extracted as binary variables for analysis. Owing to the mixed quality of the enrolled 
studies, sometimes the original article did not provide precise information and the aforementioned variables 
could not be converted to binary classifications as expected. In these cases, if the proportion the population 
receiving CCRT or TRT started within two cycles induction chemotherapy ≥ 70% in the literature, we assigned 
them into the “yes” group in study level. Simultaneously, only studies that clearly described using three-
dimensional conformal radiotherapy (3D-CRT) or intensity-modulated radiotherapy (IMRT) were regarded 
as applying modern radiation techniques. 

A linear-quadratic equation with a basic time factor to allow for proliferation was used to calculate the 
biologically effective dose (BED): BED = (nd) [1+d / (α/β)] – (0.693t/αTpot), where n is the total number of 
fractions delivered; d is the fraction size; α/β = 10; α = 0.3 Gy; t is total irradiation days; and Tpot = potential 
doubling time (5.6 days in small-cell lung cancer) [1-3]. Based on the recommended dose and fractionation of 
HyperTRT (45 Gy in 30 twice-daily fractions over 19-21days), ConvTRT (66-70 Gy in 6.5-7 weeks/2 Gy daily), 
and HypoTRT (40-42 Gy in 3 weeks given in once-daily fractionation), we calculated the corrected BED10 for 
the three regimens: 43.09-43.91 Gy, 60.64-64.61 Gy, and 40.93-45.38 Gy, respectively [4]. The enrolled patients 
were divided into two groups according to the corrected BED10: high-dose group (corrected BED10 ≥ 43.09 Gy 
in the HyperTRT group, ≥ 60.64 Gy in the ConvTRT group, and ≥ 40.93 Gy in the HypoTRT group) and low-
dose group (corrected BED10 < 43.09 Gy in the HyperTRT group, < 60.64 Gy in the ConvTRT group, and < 40.93 
Gy in the HypoTRT group).  

 
Method S3. Statistical analysis 

To perform the Bayesian network meta-analysis, we calculated the logarithm of the hazard ratios (HRs) and 
standard errors for each study to estimate the pooled HRs [5]. Both fixed- and random-effects models were 
used. In view of the consistent results, we finally reported the results from the fixed-effects model with 
narrower 95% CrI (credible interval). R package gemtc employed Markov Chain Monte Carlo algorithms for 
treatment effects estimation, with four parallel Markov chains consisting of 100000 samples after a 50000-
sample burn-in. We calculated the surface under the cumulative probability ranking (SUCRA) to measure the 
effects of various fractionation schedules. Higher SUCRA value indicates a higher ranking, as well as higher 
efficacy of the fractionation radiotherapy regimen. In addition, network meta-regression was conducted to 
evaluate whether treatment characteristics influenced these effects. 

The results are presented as proportions of the incidence of severe radiation esophagitis (RE) and radiation 
pneumonitis (RP). Heterogeneity was assessed using the Higgins’ I2 statistics and the Cochran Q test [6]. 
Significant heterogeneity was considered present if the I2 statistic was > 50%, the P-value of the Q test was < 
0.05; the random-effects model with inverse variance weighting was used in this case. Since severe toxicity 
was not common and zero adverse events were reported in several studies, we used a Freeman-Tukey Double 
arcsine transformation for the meta-analysis of signal rates with zero events [7]. Forest plots were generated 
based on this transformation for the grade 3-5 adverse events in different TRT fraction regimen. Publication 
bias was assessed using the Egger test, and Duval and Tweedie’s trim-and-fill method was performed to 
assess potential bias. We did a sensitivity analysis to explore the robustness of the results using the leave-one-
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out method. Meta-regression was used to estimate the differences in the incidence of toxicity in various 
fractionated schedules. The median follow-up time was calculated by the reverse Kaplan-Meier method 
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Table S1. PRISMA checklist. 
 
PRISMA Main Checklist 
 

Topic No. Item Location where item is 
reported 

TITLE    

Title 1 Identify the report as a systematic review.  Page 1 main MS 

ABSTRACT    

Abstract 2 See the PRISMA 2020 for Abstracts 
checklist 

 

INTRODUCTION    

Rationale 3 Describe the rationale for the review in the 
context of existing knowledge.  

Page 2 main MS 

Objectives 4 Provide an explicit statement of the 
objective(s) or question(s) the review 
addresses. 

Page 2 main MS 

METHODS    

Eligibility criteria 5 Specify the inclusion and exclusion criteria 
for the review and how studies were 
grouped for the syntheses. 

Page 3 main MS; Methods S1 
in the supplement 

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 source 
was last searched or consulted. 

Page 3 main MS; Figure S1 in 
the supplement 

Search strategy 7 Present the full search strategies for all 
databases, registers and websites, including 
any filters and limits used. 

Figure S1 in the supplement 

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 
report retrieved, whether they worked 
independently, and if applicable, details of 
automation tools used in the process. 

Page 3 main MS; Method S1 
in the supplement 
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Topic No. Item Location where item is 
reported 

Data collection 
process 

9 Specify the methods used to collect data 
from reports, including how many 
reviewers collected data from each report, 
whether they worked independently, any 
processes for obtaining or confirming data 
from study investigators, and if applicable, 
details of automation tools used in the 
process.  

Page 3 main MS; Method S2 
and Figure S2 in the 

supplement 

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 sought (e.g. for 
all measures, time points, analyses), and if 
not, the methods used to decide which 
results to collect. 

Page 3 main MS; Method S3 
in the supplement 

 10b List and define all other variables for which 
data were sought (e.g. participant and 
intervention characteristics, funding 
sources). Describe any assumptions made 
about any missing or unclear information. 

Page 3 main MS; Method S2 
in the supplement 

Study risk of bias 
assessment 

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 whether 
they worked independently, and if 
applicable, details of automation tools used 
in the process.  

Page 4 main MS 

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. 

Page 4 main MS 

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 
against the planned groups for each 
synthesis (item 5)). 

Page 4 main MS; Table S6, 
Figure 1 in the supplement 

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

Page 4 main MS; Method S2, 
Method S3 in the supplement 
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Topic No. Item Location where item is 
reported 

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

Page 4 main MS; Method S3, 
Figure S2 in the supplement 

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 identify 
the presence and extent of statistical 
heterogeneity, and software package(s) 
used. 

Page 4 main MS; Method S3 
in the supplement 

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

Page 4main MS; Method S3 
in the supplement 

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

Page 4 main MS; Method S3 
in the supplement 

Reporting bias 
assessment 

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

Method S3 in the supplement 

Certainty 
assessment 

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

Page 4 main MS; Method S3 
in the supplement 

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, 
ideally using a flow diagram. 

Page 4 main MS; Figure 1  

 16b Cite studies that might appear to meet the 
inclusion criteria, but which were excluded, 
and explain why they were excluded. 

Page 4 main MS; Figure 1  

Study 
characteristics 

17 Cite each included study and present its 
characteristics. 

Page 5 main MS; Table S5 in 
the supplement 

Risk of bias in 
studies 

18 Present assessments of risk of bias for each 
included study. 

Table S2-4 in the supplement 
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Topic No. Item Location where item is 
reported 

Results of 
individual studies 

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

Page 6 main MS; Table 1; 
Table S5 in the supplement 

Results of 
syntheses 

20a For each synthesis, briefly summarise the 
characteristics and risk of bias among 
contributing studies. 

Page 7-10 main MS; Table S6, 
8 and Figure S5 in the 

supplement 

 20b Present results of all statistical syntheses 
conducted. If meta-analysis was done, 
present for each the summary estimate and 
its precision (e.g. confidence/credible 
interval) and measures of statistical 
heterogeneity. If comparing groups, 
describe the direction of the effect. 

Page 7-10 main MS; Table S7 
and Figure S4 in the 

supplement; Figure 2-4 

20c Present results of all investigations of 
possible causes of heterogeneity among 
study results. 

Page 8-10 main MS; Table S7 
and Figure S5 in the 

supplement 

20d Present results of all sensitivity analyses 
conducted to assess the robustness of the 
synthesized results. 

Page 8 main MS; Table S6-7; 
Figure S3 in the supplement; 

Figure 4 

Reporting biases 21 Present assessments of risk of bias due to 
missing results (arising from reporting 
biases) for each synthesis assessed. 

Page 10 main MS; Figure S5 
in the supplement 

Certainty of 
evidence 

22 Present assessments of certainty (or 
confidence) in the body of evidence for 
each outcome assessed. 

Page 7-10 main MS; Table S6-
7 and Figure S4 in the 

supplement; Figure 3, 4 

DISCUSSION    

Discussion 23a Provide a general interpretation of the 
results in the context of other evidence. 

Page 10 main MS 

 23b Discuss any limitations of the evidence 
included in the review. 

Page 11, 12 main MS 

23c Discuss any limitations of the review 
processes used. 

Page 11, 12 main MS 

23d Discuss implications of the results for 
practice, policy, and future research. 

Page 10-12 main MS 
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Topic No. Item Location where item is 
reported 

OTHER 
INFORMATION 

   

Registration and 
protocol 

24a Provide registration information for the 
review, including register name and 
registration number, or state that the 
review was not registered.  

Page 4 main MS 

 24b Indicate where the review protocol can be 
accessed, or state that a protocol was not 
prepared. 

Page 4 main MS 

24c Describe and explain any amendments to 
information provided at registration or in 
the protocol. 

Page 4 main MS 

Support 25 Describe sources of financial or non-
financial support for the review, and the 
role of the funders or sponsors in the 
review. 

Page 12 Title page 

Competing 
interests 

26 Declare any competing interests of review 
authors. 

Page 12 Title page 

Availability of 
data, code and 
other materials 

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 used 
for all analyses; analytic code; any other 
materials used in the review. 

Page 12 Title page 
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PRIMSA Abstract Checklist 
 

Topic No. Item Reported? 

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 searched.  

Yes 

Risk of bias 5 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 synthesize 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 

8 Present results for main outcomes, preferably indicating the 
number of included studies and participants for each. If 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). 

Yes 

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 and 
imprecision). 

Yes 

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. Yes 

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. 
MS: manuscript. 
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Table S2. Risk of bias assessment according to ROB-2. 
 

Study(published) Randomization 
process 

Deviations 
from 
intended 
interventions 

Missing 
outcome 
data 

Measurement 
of the 
outcome 

Selection of 
the reported 
result 

Overall Bias 

Grønberg et al., 
2016 Low Some 

concerns Low Low Low Some 
concerns 

Qiu et al., 2021 Low Low Low Low Low Low 
Andrew et al., 
1999 Low Low Low Low Low Low 

Bonner et al., 
1999 Low Low Low Low Low Low 

Faivre-Finn et 
al., 2017 Low Low Low Low Low Low 

Bogart et al., 
2021 Low Low Low Low Low Low 

Blackstock et al., 
2005 Some concerns Low Low Low High High 
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Table S3. Risk of bias assessment according to NOS.  
 

Study 
(published

) 

Representativene
ss of cohort 

Selection 
of the non- 

exposed 
cohort 

Ascertainme
nt of 

exposure 

Outcome 
was not 

present at 
the start of 

study 

Comparabilit
y of cohorts 

Assessme
nt of 

outcome 

Length of 
follow-up 

Adequacy 
of follow-

up 

Quality 
score (max 

9) 

Bettington 
et al., 2012 1 1 1 1 0 1 0 1 6 

Yan et al., 
2021 1 1 1 1 2 1 1 1 9 

Gazula et 
al., 2014 1 1 1 1 0 1 1 1 7 

Han et al., 
2015 1 1 1 1 1 1 1 1 8 

Tan et al., 
2021 0 1 1 1 1 1 1 1 6 

Tomita et 
al., 2010 1 0 1 1 1 1 1 1 7 

Socha et 
al., 2015 1 0 1 1 0 1 1 1 6 

Zayed et 
al., 2020 1 1 1 1 0 1 1 1 8 

Zhang et 
al., 2017 1 1 1 1 1 1 1 1 8 

 
 
 
 
 
 
 
 
 
 



12 
 

Table S4. Risk of bias assessment according to MINORS criteria. 
 

Study 
(published) 

clearly 
stated aim 

Inclusion of 
consecutive 
patients 

Prospective 
collection of 
data 

Appropriate 
endpoints 

Unbiased 
assessment 
of 
endpoints 

Appropriate 
follow-up 
period 

Loss to 
follow up 
less than 
5% 

Prospective 
calculation 
of the study 
size 

Quality 
score (max 
16) 

Xia et al., 
2015 2 2 2 1 1 2 2 2 14 

Baas et al., 
2006 2 2 2 1 1 2 2 2 14 

Bogart et 
al., 2004 2 2 2 2 1 2 2 2 15 

Elias et al., 
1999 2 2 2 1 1 2 2 1 13 

Hanna et 
al., 2002 2 2 2 1 1 2 2 2 14 

Kakolyris et 
al., 2006 2 2 2 2 1 0 2 2 13 

Kelley et al., 
2013 2 2 2 1 2 2 2 2 15 

Le et al., 
2009 2 2 2 0 1 2 2 2 13 

Miller et al., 
2007 2 2 2 1 2 2 2 2 15 

Sohn et al., 
2007 2 2 2 1 1 2 2 2 14 

Wahba et 
al., 2012 2 2 2 1 1 2 2 0 12 

Xenidis et 
al., 2010 2 2 2 2 1 2 2 2 15 

Chen et al., 
2005 2 2 2 2 1 2 2 1 14 

Ettinger et 
al., 2005 2 2 2 1 1 2 2 2 14 
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Han et al., 
2005 2 2 2 1 1 2 2 2 14 

Hügli et al., 
2000 2 2 2 1 1 2 2 1 13 

Johnson et 
al., 1996 2 2 2 1 1 2 2 2 14 

Mennecier 
et al., 2000 2 2 2 1 1 2 2 0 12 

Saito et al., 
2006 2 2 2 2 1 2 2 2 15 

Schild et al., 
2007 2 2 2 1 1 2 2 2 14 

Sorensen et 
al., 2008 2 2 2 2 1 2 2 2 15 

van Loon  
et al., 2010 2 2 2 2 1 2 2 2 15 
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Table S5. Characteristics of each enrolled study. 
 

Study
（publis

hed) 

Inclusi
on 

period 

Study 
design Country Group 

Samp
le 

size(n
) 

Patient characteristics 
Total 
dose 
(Gy) 

Total 
fracti
ons 

Gy/fr
action 

Total 
radiat

ion 
time(
days) 

Corre
ctedB
ED10 

(Gy) 

TRT 
technique Interventions 

PCI 
comp
letion 

(%) 

Medi
an 

follo
w-

up(m
onths

) 

Survival 

Randomized controlled trials 

Grønberg 
et al., 

2016[8] 

2005-
2011 Phase II Norway 

HypoT
RT 84 

Median age(years): 63(40-
85); Sex: male(54%), 

female(46%); Stage: I(8%), 
II-III(85%), unknown(7%) 

42 15 2.8 19 45.92 

3D-CRT 

HypoTRT delivered with the 
second and the third cycle of 

EP (a total of 4 cycles) 

NA 59 

Median OS: 
18.8months; 2-yr 
OS: 42%; 4-yr OS: 

25% 

HyperT
RT 73 

Median age(years): 63(44-
79); Sex: male(49%), 

female(51%); Stage: I(8%), 
II-III(80%), 

unknown(12%) 

45 30 1.5 19 43.91 
HyperTRT delivered with the 
second and the third cycle of 

EP (a total of 4 cycles) 

Median OS: 
25.1months; 2-yr 
OS: 53%; 4-yr O: 

25% 

Qiu et al., 
2021[9] 

2015-
2019 Phase II China 

HypoT
RT 88 

Median age(years): 58(35-
75); Sex: male(84%), 

female(16%); Stage: I(1%), 
II-III(99%) 

65 26 2.5 36 66.40  

IMRT 

HypoTRT concurrent with 
EP, 81% patients received 

HypoTRT starting with the 
third cycle of EP (a total of 4-6 

cycles) 
NA 24.3 

Median OS: 
39.3months; 2-yr 

OS: 74% 

HyperT
RT 94 

Median age(years): 58(19-
75); Sex: male(88%), 

female(12%); Stage: I(2%), 
II-III(88%) 

45 30 1.5 19 43.91 

HypoTRT concurrent with 
EP, 80% patients received 

HypoTRT starting with the 
third cycle of EP (a total of 4-6 

cycles) 

Median OS: 
33.6months; 2-yr 

OS: 70% 

Turrisi et 
al., 

1999[10] 

1989-
1992 

Phase 
III USA 

ConvTR
T 206 

Median age(years): 63(34-
80); Sex: male(59%), 

female(41%) 
45 25 1.8 33 39.49 

2D-RT 

ConvTRT concurrent with the 
first cycle of EP(a total of 4 

cycles) 
NA 96 

Median OS: 
19months; 2y-OS: 
41%;5y-OS:16% 

HyperT
RT 211 

Median age (years): 61 
(30-82);Sex: male(58%), 

female(42%) 
45 30 1.5 19 43.91 

HyperTRT concurrent with 
the first cycle of EP(a total of 4 

cycles) 

Median OS: 
23months; 2y-OS: 
47%;5y-OS:26% 

Bonner et 
al., 

1999[11] 

1990-
1996 

Phase 
III USA 

ConvTR
T 132 

Age (years): <60(35%); 
≥60(65%);Sex: male(58%), 

female(42%) 
50.4 28 1.8 38 43.80 

2D-RT 

ConvTRT concurrent with the 
forth cycle of EP(a total of 6 

cycles) 
NA 39 

2y-OS: 47%;3y-
OS:34% 

HyperT
RT 130 

Age (years): <60(35%); 
≥60(65%);Sex: male(57%), 

female(43%) 
48 32 1.5 38 39.53 

HyperTRT(with a 2.5-week 
break after the initial 24Gy)  
concurrent with the forth 

cycle of EP(a total of 6 cycles) 

2y-OS: 45%;3y-
OS:29% 
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Faivre-
Finn et 

al., 
2017[12] 

2008-
2013 

Phase 
III UK 

ConvTR
T 270 

Median age(years): 63(34-
81); Sex: male(55%), 

female(45%); stage: I(8%), 
II-III(92%), unknow(6%) 

66 33 2 45 60.64 

3DCRT, 
IMRT 

ConvTRT concurrent with the 
second cycle of EP (a total of 6 

cycles) 
85 

45 

Median OS: 
25months; 2-yrOS: 
51%; 5-yrOS: 31% 

HyperT
RT 273 

Median age(years): 62(29-
84); Sex: male(54%), 
female(46%); Stage: 
I(<1%), II-III(92%), 

unknow(7%) 

45 30 1.5 19 43.91 
HyperTRT concurrent with 

the second cycle of EP (a total 
of 6 cycles) 

81 
Median OS: 

30months; 2-yr OS: 
56%; 5- yr OS: 34% 

Bogart et 
al., 

2021[13] 

2008-
2019 

Phase 
III USA 

ConvTR
T 325 

Median age(years): 63(37-
80); Sex: male(48%), 

female(52%); 
70 35 2 47 64.61 

3D-CRT, 
IMRT 

ConvTRT concurrent with the 
first or the second cycle of EP 

or EC(a total of 4 cycles) 
NA 48 

Median OS: 
30.5months; 2-yr 
OS: 56%; 5-yr OS: 

34% 

HyperT
RT 313 

Median age(years): 64(42-
81); Sex: male(49%), 

female(51%); 
45 30 1.5 19 43.91 

HyperTRT concurrent with 
the first or the second cycle of 

EP or EC(a total of 4 cycles) 

Median OS: 
28.7months; 2-yr 
OS: 59%; 5-yr OS: 

29% 

Blackstoc
k et al., 

2005[14] 

1987-
1992 

Phase 
III USA 

ConvTR
T 56 

Median age(years): 63(44-
78); Sex: male(48%), 

female(52%) 
50 25 2 33 46.39 

2D-RT 

ConvTRT concurrent with the 
first 2 cycles and adjuvant 4 

cycles of EP or CAV 
60 

14.7 

Median OS: 
15months; 2-yr OS: 
31%; 5-yr OS: 17% 

HypoT
RT 54 

Median age(years): 60(41-
75); Sex: male(74%), 

female(26%) 
50 20 2.5 46 43.53 

HypoTRT delivered via an 
interdigitating split course in 

2.5 Gy fractions (8 weeks) 
concurrent with the first 3 

cycles of EP or CAV 

51 
Median OS: 

14months; 2-yr OS: 
36%; 5-yr OS: 18% 

Observational studies 

Bettingto
n et al., 

2012[15] 

2000-
2009 

Retrosp
ective Australia 

HypoT
RT 38 

Median age(years): 67(42-
80); Sex: male(50%), 

female(50%) 
40 15 2.67 19 42.84 

3D-CRT  

HypoTRT concurrent with EP 
or EC，24% patients received 

TRT starting within the 2 
cycles of induction 

chemotherapy 
NA NA 

Median OS: 
21months; 5-yr OS: 

20% 

HyperT
RT 41 

Median age(years): 61(37-
74); Sex: male(46%), 

female(54%) 
45 30 1.5 19 43.91 

HypoTRT concurrent with EP 
or EC，51% patients received 

TRT starting within the 2 
cycles of induction 

chemotherapy 

Median OS: 
26months; 5-yr OS: 

25% 

Yan et al., 
2021[16] 

2007-
2019 

Retrosp
ective Canada 

HypoT
RT 63 

Median age(years): 69; 
Sex: male(54%), 

female(46%); Stage: 
I(22%), II-III(78%) 

40 15 2.67 19 42.84 

3D-CRT  

79% patients received 
concurrent CCRT(a total of 4-

6 cycles), mean SER was 
65.38days NA 20.4 

5-yr OS: 29% 

HyperT
RT 110 

Median age(years): 66; 
Sex: male(58%), 

female(42%); Stage: I(6%), 
II-III(94%) 

45 30 1.5 19 43.91 

95% patients received 
concurrent CCRT(a total of 4-

6 cycles), mean SER was 
65.38days 

5-yr OS: 26% 
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Gazula et 
al., 

2014[17] 

2005-
2010 

Retrosp
ective USA 

ConvTR
T 20 

Median age(years): 65(49-
87); Sex (total cohort): 

male(41%), female(59%); 
Stage: II-III(100%) 

Media
n 61.2 
(50-
66.6) 

25-37 1.8-2 33-51 46.39-
57.55 

3D-CRT, 
IMRT 

75% patients received 
ConvTRT concurrent with EP 

or EC, 53% HyperTRT 
concurrent with first or the 

second cycle of chemotherapy 
54 

30 Median OS: 1.92 
years; 5-yr OS: 32% 

HyperT
RT 26 

Median age(years): 59(44-
73); Stage: I(4%), II-

III(96%) 
45 30 1.5 19 43.91 

96% patients received 
HyperTRT concurrent with 
EP or EC, 81% HyperTRT 

concurrent with first or the 
second cycle of chemotherapy 

33.6 Median OS: 1.98 
years; 5-yr OS: 28% 

Han et 
al., 

2015[18] 

2008-
2013 

Retrosp
ective China 

ConvTR
T 80 

Median age(years): 55(35-
74); Sex: male(71%), 

female(29%); Stage: I(5%), 
II-III(95%) 

60 30 2 40 55.50 

3D-CRT 

89% patients received 
ConvTRT concurrent with EP 
or EC or IP or IC, 57.5% TRT 
concurrent with the first or 

the second cycle of 
chemotherapy 

50 

27.1 

Median OS: 
29.5months; 2-yr 

OS: 43%; 5- yr OS: 
13% 

HyperT
RT 63 

Median age(years): 58(45-
71); Sex: male(71%), 

female(29%); Stage: I(6%), 
II-III(94%) 

45 30 1.5 19 43.91 

89% patients received 
ConvTRT concurrent with EP 
or EC or IP or IC, 66.7% TRT 
concurrent with the first or 

the second cycle of 
chemotherapy 

58.7 

Median OS: 
31.4months; 2-yr 

OS: 49%; 5- yr OS: 
20% 

Tan et al., 
2021[19] 

NA-
2020 

Retrosp
ective China 

ConvTR
T 74 Age(years): 55±10; Sex: 

male(70%), female(30%) 56 28 2 38 51.53 

IMRT 

ConvTRT concurrent with 2 
cycle of EP(a total of 4 cycles) 

NA 29.6 

Median OS: 
20.2months; 2-yr 

OS: 39%; 3- yr OS: 
15% 

HyperT
RT 74 Age(years): 54±10; Sex: 

male(64%), female(36%) 50 34 1.5 23 48.01 HyperTRT concurrent with 2 
cycle of EP(a total of 4 cycles) 

Median OS: 
23.6months; 2-yr 

OS: 47%; 3- yr OS: 
22% 

Tomita et 
al., 

2010[20] 

1997-
2007 

Retrosp
ective Japan 

ConvTR
T 

61 

Median age(years): 66(29-
81); Sex: male(82%), 
female(18%); Stage: 
I(10%), II-III(90%) 

Media
n 

56(54-
63) 

27-35 1.8-
2.0 

43(36-
59) 49.46 

2D-RT 
(83%) 

ConvTRT concurrent with at 
least 1 cycle of EP or EC, and 

IP was performed 
sequentially with ConvTRT(a 

total of 4 cycles of 
chemotherapy) 

30 22 
Median OS: 

41months; 3-yr OS: 
53% 

29 

Median age(years): 71(51-
82); Sex: male(86%), 

female(14%); Stage: I(3%), 
II-III(97%) 

Media
n 

50(39.
6-

52.2) 

20-29 1.8-
2.0 

41(30-
56) 43.09 21 67 

Median OS: 
14months; 3-yr OS: 

14% 

HyperT
RT 37 

Median age(years): 58(40-
68); Sex: male(81%), 

female(19%); Stage: II-
III(100%) 

45 30 1.5 19 43.91 

HyperTRT concurrent with at 
least 1 cycle of EP or EC, and 

IP was performed 
sequentially with 

HyperTRT(a total of 4 cycles 
of chemotherapy) 

65 34 
Median OS: 

30months; 3-yr OS: 
44% 
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Socha et 
al., 

2015[21] 

1997-
2012 

Retrosp
ective Poland 

ConvTR
T 82 

Median age(years): 59(44-
78); Sex: male(57%), 

female(43%) 
56 28 2 38 51.53 

2D-RT 
(50%)/3D-

CRT 

Induction EP or EC(4-6 cycles) 
and sequential ConvTRT 45 31 

Median OS: 
18months; 3-

yr:19% 

HypoT
RT 

42(ear
ly) Median age(years): 59(41-

81); Sex: male(52%), 
female(48%) 

42 15 2.8 19 45.92 3D-CRT 
HypoTRT delivered 

sequentially before the third 
cycles of EP or EC 

52 31 

Median OS: 
27months; 3-

yr:40% 

58(lat
e) 42 15 2.8 19 45.92 3D-CRT 

HypoTRT delivered 
sequentially after the third 

cycle of EP or EC 

Median OS: 
22months; 3-

yr:39% 

Zayed et 
al., 

2020[22] 

2000-
2013 

Retrosp
ective Canada 

ConvTR
T 61 

Median age(years): 
68.2±7.2; Sex: male(51%), 
female(49%); Stage(6th 

edition): I(3%), II-IV(57%), 
IV(34%), missing(5%) 

60/66 30/33 2 40/45 

55.5(8
2%)/6
0.64(3
%)/Ot
her(15

%) 3D-CRT, 
IMRT, 
VMAT 

The median cycle was 5 cycles 
of chemotherapy, 97% 

patients received concurrent 
CCRT 

66.7 60 5-yr OS: 24% 

HypoT
RT 56 

Median age(years): 
63.3±9.2; Sex: male(55%), 
female(45%); Stage(6th 

edition): I(9%); II-III(57%), 
IV(23%), missing(11%) 

40/45/
45 

15/15/
20 

2.67/3
/2.25 

19/19/
26 

42.84(
38%)/
50.66(
7%)/4
4.4(46

%) 

The median cycle was 6 of 
chemotherapy, 80%pantients 

received concurrent CCRT 
58.3 162 5-yr OS: 26% 

Zhang et 
al., 

2017[23] 

2010-
2013 

Retrosp
ective China 

ConvTR
T 101 

Median age(years): 57(38-
83); Sex: male(87%), 

female(13%) 

Media
n 

60(56-
66) 

30(28-
33) 2 40(38-

45) 

55.5(5
1.53-

60.64) 
3D-CRT, 

IMRT 

4-6 cycles of EP/EC, 50% 
patients received concurrent 
CCRT, 34% HypoTRT started 
with the first to the third cycle 

of chemotherapy 

47.5 

30 

Median OS: 
25.3months; 1-yr 
OS: 82%; 2-yr OS: 

57% 

HypoT
RT 69 

Median age(years): 59(31-
76); Sex: male(83%), 

female(17%) 
55 22 2.5 30 56.38 

4-6 cycles of EP/EC, 91% 
patients received concurrent 
CCRT, 77% HypoTRT started 
with the first to the third cycle 

of chemotherapy 

66.7 

Median OS: 
27.2months; 1-yr 
OS: 87%; 2-yr OS: 

62% 

Prospective non-RCT studies 

Gregor et 
al., 

1997[24] 

1989-
1995 

Phase 
III UK HypoT

RT 

170(A
) 

Median age(years): 61(34-
74); Sex: male(66%), 

female(34%) 
50 20 2.5 89 25.79(

A) 
2D-RT 

CDE and HypoTRT split into 
4 courses delivered on days 
14 to 21 of the second and 
subsequent chemotherapy 
courses(a total of 5 cycles) NA 43 

Median OS: 
15months; 2-yr OS: 
25%; 3-yr OS: 14% 

165(S) 
Median age(years): 61(33-

75); Sex: male(68%), 
female(32%) 

50 20 2.5 26 51.78(
S) 

Induction 5 cycles of CDE and 
sequential HypoTRT 

Jett et al., 
1990[25] 

1979-
1986 

Phase 
III USA HypoT

RT 231 
Age range(years): 37-79; 

Sex: male(60%), 
female(40%) 

37.5 15 2.5 19 39.04 2D-RT HypoTRT concurrent with the 
fourth cycles of CAV or CAVE 100 NA 

CAVE arm, 
median OS: 

15.1months; 2-yr 
OS: 28%; 5-yr OS: 
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13%; CAV arm, 
median OS: 

12.4months; 2-yr 
OS: 19%; 5-yr OS: 

10% 

Murray 
et al., 

1993[26] 

1985-
1988 

Phase 
III Canada HypoT

RT 

155(ea
rly) 

Median age(years): 62; 
Sex: male(59%), 

female(41%) 
40 15 2.67 19 42.84 

2D-RT 

CAV alternating with EP(a 
total of 6 cycles), HypoTRT 
concurrent with the second 

cycles of chemotherapy 
NA 60 

Median OS: 
21.2months; 2-yr 

OS: 40%; 3-yr:30%; 
5-yr OS: 20% 

153(la
te) 

Median age(years): 62; 
Sex: male(65%), 

female(35%) 
40 15 2.67 19 42.84 

CAV alternating with EP(a 
total of 6 cycles), HypoTRT 

concurrent with the last cycle 
of chemotherapy 

Median OS: 
16months; 2-yr OS: 
34%; 3-yr OS: 22%; 

5-yr OS: 11% 

Sculier et 
al., 

2008[27] 

1993-
2006 

Phase 
III Belgium HypoT

RT 204 
Age rang(years): 32-75; 

Sex: male(80%), 
female(20%) 

39.9 15 2.66 19 42.68 
No clearly 
descriptio

n 

HypoTRT concurrent with 
standard EP or concurrent 

with daily EP 
NA 54 

Standard arm, 
median OS: 

15.5months; 2-yr 
OS: 35%; 5-yr OS: 
18%; Daily arm, 

median OS: 
17months; 2-yr OS: 
38%; 5-yr OS: 21% 

Xia et al., 
2015[28] 

2007-
2012 Phase II China HypoT

RT 59 
Median age(years): 58(33-

74); Sex: male(86%), 
female(14%) 

55 22 2.5 30 56.38 IMRT 
HypoTRT concurrent with the 

second or the third cycles of 
EP(a total of 4-6 cycles) 

64 19.5 

Median OS: 
28.5months; 1-yr 
OS: 81%; 2-yr OS: 

58% 

Baas et 
al., 

2006[29] 

1999-
2001 Phase II Netherlan

ds 
ConvTR

T 37 
Median age(years): 65(46-

82); Sex: male(58%), 
female(42%) 

45 25 1.8 33 39.49 3D-CRT 

ConvTRT concurrent with 
second cycle of 

carboplatin/paclitaxel/etoposi
de(a total of 4 cycles) 

81.1 NA 

Median OS: 
19.5months; 2-yr 
OS: 46%; 5-yr OS: 

27% 

Bogart et 
al., 

2004[30] 

1999-
2000 Phase II USA ConvTR

T 63 
Median age(years): 60(42-

73); Sex: male(54%), 
female(46%) 

70 35 2 47 64.61 

2D-
RT/3D-
CRT(no 

clear 
proportio

n) 

Induction 
paclitaxel/topotecan(2 cycles) 

and ConvTRT concurrent 
with the first cycle of EC(3 

cycles) 

52.4 24.7 
Median OS: 

22.4months; 2-yr 
OS: 48% 

Bunn et 
al., 

1995[31] 

1989-
1991 Phase II USA ConvTR

T 215 
Age range(years):38-78; 

Sex: male(59%), 
female(41%) 

45 25 1.8 33 39.49 2D-RT 
ConvTRT concurrent with the 

first or the second cycle of 
EP(a total of 6 cycles) 

NA NA 

Median OS: 
17months for the 
no-GM-CSF arm 
and14 months for 
the GM-CSF arm 

Elias et 
al., 

1999[32] 

1985-
1994 Phase II USA ConvTR

T 36 
Median age(years): 49(25-

59); Sex: male(64%), 
female(36%) 

50-56 25-28 2 33-38 46.39-
51.53 2D-RT 

Induction chemotherapy 
(generally 4 cycles) and 

sequential ConvTRT 
72.2 61 

Median OS: 
26months, 2-yr 

OS:53%; 5-yr OS: 
41% 
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Hanna et 
al., 

2002[33] 

1993-
1995 Phase II USA ConvTR

T 53 
Median age(years): 63(39-

76); Sex: male(57%), 
female(43%); 

45 25 1.8 33 39.49 2D-RT 

ConvTRT concurrent with 
first cycle of 

etoposide/cisplatin/ifosfamid
e (a total of 4 cycles) 

NA 60 2-yr OS:36%; 5-yr 
OS: 13% 

Kakolyris 
et al., 

2006[34] 

2001-
2004 Phase II Greece ConvTR

T 39 
Median age(years): 56(41-

75); Sex: male(85%), 
female(15%); 

45-56 25-28 1.8-
2.0 33-38 39.49-

51.53 

No clearly 
descriptio

n 

Induction EP(3 cycles) and 
sequential ConvTRT and 

adjuvant paclitaxel/cisplatin(3 
cycles) 

NA 15 
Median OS: 

15months, 1-yr OS: 
54%; 2-yr OS: 33% 

Kelley et 
al., 

2013[35] 

2003-
2005 Phase II USA ConvTR

T 75 
Median age(years): 61(41-

79); Sex: male(56%), 
female(44%) 

70 35 2 47 64.61 

2D-
RT/3D- 
CRT(no 

clear 
proportio

n) 

Induction IP(2 cycles) and 
ConvTRT concurrent with 

EP(3 cycles） 
NA 57 

Median OS: 
18.1months, 1-yr 
OS: 69%; 2-yr OS: 

31% 

Le et al., 
2009[36] 

2003-
2006 Phase II USA ConvTR

T 68 
Median age(years): 63(39-

86); Sex: male(44%), 
female(56%); 

61 33 

45Gy 
at 

1.8Gy
/f and 
16Gy 
boost 
at 2 
Gy/f 

45 53.74 3D-CRT 

ConvTRT concurrent with the 
first cycle of 

etoposide/cisplatin/tirapazam
ine (2 cycles) and adjuvant 

EP(2 cycles） 

NA 35 Median OS: 
21months 

Maurer et 
al., 

1997[37] 

1986-
1992 

Phase 
III Lebanon ConvTR

T 347 
Median age range(years): 

60-69; Sex: male(65%), 
female(35%) 

50 25 2 33 46.39 2D-RT 

Induction CAE(3 cycles) and 
ConvTRT concurrent with 
PCE(2 cycles) and adjuvant 

CAE(3 cycles) 

NA 69 

Median OS: 
21.4months for the 
warfarin arm and 

18.6 months for the 
no warfarin arm 

McClay 
et al., 

2005[38] 

1993-
1999 

Phase 
III USA ConvTR

T 307 
Median age(years): 62(34-

81); Sex: male(56%), 
female(44%); 

50 25 2 33 46.39 
No clearly 
descriptio

n 

Induction EP with or without 
tamoxifen(3 cycles) and 

ConvTRT concurrent EP with 
or without tamoxifen(2 cycles) 

42.7 NA 

Median OS: 
18.4months for the 
tamoxifen arm and 
20.6months for the 
without tamoxifen 

arm 

Miller et 
al., 

2007[39] 

2001-
2003 Phase II USA ConvTR

T 63 
Median age(years): 62(38-

78); Sex: male(43%), 
female(57%) 

70 35 2 47 64.61 

2D-
RT/3D-
CRT(no 

clear 
proportio

n) 

Induction 
paclitaxel/topotecan/etoposid

e(2 cycles) and ConvTRT 
concurrent with  EC(3 cycles) 

44.4 48 Median OS: 
20months 

Sohn et 
al., 

2007[40] 

2002-
2005 Phase II Korea ConvTR

T 33 
Median age(years): 60(36-

76); Sex: male(85%), 
female(15%); 

media
n 

54Gy(
45-

64.8G
y 

30 1.8 40 47.22 
No clearly 
descriptio

n 

ConvTRT concurrent with the 
second cycle of IP(a total of 6 

cycles) 
36.4 27 

Median OS: 
26.1months; 1-yr 
OS: 77%; 2-yr OS: 

55% 
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Sun et al., 
2013[41] 

2003-
2010 

Phase 
III Korea ConvTR

T 

111(ea
rly) 

Median age(years): 60(41-
75); Sex: male(88%), 

female(12%) 
52.5 25 2.1 33 49.91 3D-CRT 

ConvTRT concurrent with the 
first cycle of EP(a total of 4 

cycles) 
52.5 59.4 

Median OS: 
24.1months; 2-yr 
OS: 51%; 5-yr OS: 

24% 

108(la
te) 

Median age(years): 61(39-
75); Sex: male(89%), 

female(11%) 

ConvTRT concurrent with the 
third cycle of EP(a total of 4 

cycles) 

Median OS: 
26.8months; 2-yr 
OS: 56%; 5-yr OS: 

24% 
Wahba et 

al., 
2012[42] 

2005-
2008 Phase II Egypt ConvTR

T 33 
Median age(years): 56(41-

75); Sex: male(82%), 
female(18%); 

54 30 1.8 40 47.22 
No clearly 
descriptio

n 

Induction IP(2 cycles) and 
ConvTRT concurrent with 

weekly cisplatin 
66.7 27 

Median OS: 
25months; 1-yr OS: 
83%; 2-yr OS: 55% 

Xenidis 
et al., 

2010[43] 

2003-
2007 Phase II Greece ConvTR

T 33 
Median age(years): 66(47-

75); Sex: male(91%), 
female(9%) 

55 28-31 1.8-
2.0 38-43 47.16-

50.33 

No clearly 
descriptio

n 

Induction EP(1 cycle) and 
ConvTRT concurrent with 

weekly EP and adjuvant IP(3 
cycles) 

12.1 35.7 
Median OS: 

19months; 1-yr OS: 
72%; 2-yr OS: 28% 

Chen et 
al., 

2005[44] 

1997-
2000 Phase II China HyperT

RT 57 
Median age(years): 60(25-

70); Sex: male(88%), 
female(12%) 

56 40 1.4 26 53.12 2D-RT 
Induction EP(3 cycles) and  
sequential HyperTRT and 

adjuvant EP(3 cycles) 
NA 28 

Median OS: 24 
months; 1-yr 

OS:81%; 2-yr OS: 
49%; 3-yr OS: 21% 

Ettinger 
et al., 

2005[45] 

1996-
1998 Phase II USA HyperT

RT 53 

Median age(years): 56(39-
76); Sex: male(51%), 

female(49%); Stage: I(5%), 
II-III(95%) 

45 30 1.5 19 43.91 
No clearly 
descriptio

n 

HyperTRT concurrent with 
the first cycle of 

chemotherapy(paclitaxel/etop
oside/cisplatin) (a total of 4 

cycles) 

32.1 24.7 
Median OS: 24.7 
months; 2-yr OS: 

55% 

Grønberg 
et al., 

2021[46] 

2014-
2018 Phase II Norway HyperT

RT 

81 

Median age(years): 65(60-
72); Sex: male(42%), 

female(58%); Stage: I(5%), 
II-III(95%) 

45 30 

1.5 

19 43.91 

3D-CRT, 
IMRT 

HyperTRT concurrent with 
the second cycles of EP or EC 

(a total of 6 cycles) 
82.4 49 

Median OS: 22.6 
months; 

89 

Median age(years): 65(58-
71); Sex: male(44%), 

female(56%); Stage: II-
III(95%) 

60 40 26 58.28 Median OS: 
37.2months; 

Han et 
al., 

2008[47] 

2003-
2006 Phase II Korea HyperT

RT 76 
Median age(years): 63(46-

79); Sex: male(86%), 
female(14%) 

45 30 1.5 19 43.91 
No clearly 
descriptio

n 

Induction IP(2 cycles) and 
HyperTRT concurrent with 
EP(2 cycles) plus amifostine 

or epoetin-a 

NA 25.3 

Median OS: 22.6 
months for the 
amifostine arm 

and 25.6 months 
for the epoetin-a 

arm 
Han et 

al., 
2005[48] 

2001-
2003 Phase II Korea HyperT

RT 35 
Median age(years): 63(38-

75); Sex: male(94%), 
female(6%) 

45 30 1.5 19 43.91 3D-CRT 
Induction IP(2 cycles) and 

HyperTRT concurrent with 
EP(2 cycles) 

42.9 26.5 
Median OS: 

25months; 1-yr OS: 
86%; 2-yr OS: 54% 

Hu et al., 
2020[49] 

2002-
2017 

Prospec
tive China HyperT

RT 309 Age range(years): 32-75; 
Sex: male(84%), 45 30 1.5 19 43.91 3D-CRT, 

IMRT 

HyperTRT concurrent with 
the third cycle of EP(a total of 

4-6 cycles). HyperTRT was 
63.1 19.6 

The study arm, 
median OS: 21.9 
months, 3-yr OS: 
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female(16%); Stage: I(1%), 
II-III(99%) 

delivered to the 
postchemotherapy or 

prechemotherapy tumor 
volume. 

30%, 5-yr OS: 23%; 
The control arm: 
median OS: 26.6 
months, 3-yr OS: 

37%, 5-yr OS: 28%. 

Hügli et 
al., 

2000[50] 

1993-
1998 Phase II France HyperT

RT 52 
Median age(years): 54(33-

67); Sex: male(79%), 
female(21%) 

45 30 1.5 19 43.91 2D-RT 
HyperTRT concurrent with 

the first cycle of EP(a total of 6 
cycles) 

NA 46 

Median OS: 
18months; 1-yr OS: 
74%; 3-yr OS: 34%; 

5-yr OS: 32% 

Jeremic et 
al., 

1997[51] 

1988-
1992 

Prospec
tive 

random
ized 

Japan HyperT
RT 

52(ear
ly) 

Median age(years): 59(40-
67); Sex: male(60%), 

female(40%) 
54 36 1.5 24 52.20 

2D-RT 

HyperTRT concurrent with 
the first cycle of EC(2 cycles) 

and adjuvant EP(4 cycles) 
NA NA 

Median OS: 
34months; 5-yr OS: 

30% 

51 
(late) 

Median age(years): 59(44-
66); Sex: male(61%), 

female(39%) 
54 36 1.5 24 52.20 

Induction EP(2cycles) and 
HyperTRT concurrent EC(2 
cycles) and adjuvant EP(2 

cycles) 

Median OS: 
26months; 5-yr OS: 

15% 

Johnson 
et al., 

1996[52] 

1986-
1993 Phase II USA HyperT

RT 53 
Median age(years): 59(34-

72); Sex: male(69%), 
female(31%) 

45 30 1.5 19 43.91 2D-RT 

HyperTRT concurrent with 
the first cycle of EP(a total of  

4 cycles) and adjuvant CAE (4 
cycles) or an individualized 

chemotherapy regimen 

35.2 58.8 

Median OS: 
21months; 1-yr OS: 
83%; 2-yr OS: 43%; 

5-yr OS: 19% 

Kubota et 
al., 

2014[53] 

2002-
2006 

Phase 
III Japan HyperT

RT 281 
Median age(years): 61(32-

70); Sex: male(81%), 
female(19%) 

45 30 1.5 19 43.91 

2D-
RT/3D-
CRT(no 

clear 
proportio

n) 

HyperTRT concurrent with 
the first cycle of EP and 

adjuvant EP or IP(3 cycles) 
60 75.6 

Median OS: 2.9 
years, 3-yr OS: 

48%, 5-yr OS: 34% 

Mennecie
r et al., 

2000[54] 

1992-
1997 Phase II France HyperT

RT 31 
Median age(years): 61(39-

81); Sex: male(77%), 
female(23%) 

45 30 1.5 19 43.91 
No clearly 
descriptio

n 

HyperTRT concurrent with 
the second cycle of EP(a total 

of 6 cycles) 
90.3 16.3 

Median OS: 
16.3months; 2-yr 
OS: 25%; 3-yr OS: 
19%; 5-yr OS: 14% 

Saito et 
al., 

2006[55] 

2000-
2002 Phase II Japan HyperT

RT 49 

Median age(years): 62(45-
70); Sex: male(82%), 

female(18%); Stage: II-
III(100%) 

45 30 1.5 19 43.91 
No clearly 
descriptio

n 

HyperTRT concurrent with 
EP(2 cycles) and adjuvant IP(3 

cycles) 
NA 29.9 

Median OS: 
29.9months; 2-yr 
OS: 49%; 3-yr OS: 

30% 
Schild et 

al., 
2007[56] 

1996-
1999 Phase II USA HyperT

RT 76 
Median age(years): 63(38-

77); Sex: male(51%), 
female(49%); 

60 40 1.5 40 52.50 
No clearly 
descriptio

n 

HyperTRT concurrent with 
the fourth cycle of EP(a total 

of 6 cycles) 
80 60 

Median OS: 
20months; 2-yr OS: 
43%; 5-yr OS: 24% 

Skarlos et 
al., 

2001[57] 

1993-
1999 Phase II Greece HyperT

RT 
42(ear

ly) 

Median age(years): 61(40-
76); Sex: male(93%), 

female(7%) 
45 30 1.5 19 43.91 

No clearly 
descriptio

n 

HyperTRT concurrent with 
the first cycle of EC(a total of 

6 cycles) 
NA 35 

Median OS: 
17.5months; 2-yr 
OS: 36%; 3-yr OS: 

22% 
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39(lat
e) 

Median age(years): 60(37-
76); Sex: male(90%), 

female(10%) 
45 30 1.5 19 43.91 

HyperTRT concurrent with 
the fourth cycle of EC(a total 

of 6 cycles) 

Median OS: 
17months; 2-yr OS: 
29%; 3-yr OS: 13% 

Sorensen 
et al., 

2008[58] 

2000-
2004 Phase II Denmark HyperT

RT 40 
Median age(years): 60(43-

75); Sex: male(48%), 
female(52%); 

45 30 1.5 19 43.91 3D-CRT 

Induction 
topotecan/cisplatin(1 cycle) 
and HyperTRT concurrent 

with EC( 2cycles）and 
adjuvant topotecan/cisplatin 

or EC(a total of 3 cycles) 

35 NA 
Median OS: 

22.9months; 5-yr 
OS: 21% 

Takada et 
al., 

2002[59] 

1991-
1995 

Phase 
III Japan HyperT

RT 

114(co
ncurr
ent) 

Median age(years): 65(39-
74); Sex: male(80%), 

female(20%); Stage: II-
III(100%) 

45 30 1.5 19 43.91 

2D-RT 

HyperTRT concurrent with 
the first cycle of EP(a total of 4 

cycles) 
NA NA 

Median OS: 
27.2months; 2-yr 
OS: 54%; 3-yr OS: 
30%; 5-yr OS: 24% 

114(se
quent

ial) 

Median age(years): 64(30-
74); Sex: male(82%), 

female(18%); Stage: II-
III(100%) 

45 30 1.5 19 43.91 Induction EP(4 cycles)  and 
sequential HyperTRT 

Median OS: 
19.7months; 2-yr 
OS: 35%; 3-yr OS: 
20%; 5-yr OS: 18% 

van Loon 
et al., 

2010[60] 

2004-
2006 

Prospec
tive 

Netherlan
ds 

HyperT
RT 60 

Median age(years): 66(48-
55); Sex: male(67%), 

female(33%) 
45 30 1.5 19 43.91 3D-CRT 

HyperTRT concurrent with 
EP as early as possible (a total 
of 5 cycles, median SER was 

39 days) 

83.3 18.5 
Median OS: 

19months; 2-yr OS: 
35% 

TRT, thoracic radiotherapy; HypoTRT, hypofractionated thoracic; ConvTRT, conventional fractionated thoracic radiotherapy; HyperTRT, hyperfractionated thoracic radiotherapy; 2D-
RT, two-dimensional radiotherapy; 3D-CRT, three-dimensional conformal radiotherapy; IMRT, intensity-modulated radiotherapy; VMAT, volumetric-modulated arc therapy; BED10, 
biologically effective dose; CCRT, concurrent chemoradiotherapy; PCI, prophylactic cranial irradiation; SER,  interval between start of chemotherapy and end of thoracic radiotherapy; 
OS, overall survival; EP, etoposide/cisplatin; EC, etoposide/carboplatin; CDE, cyclophosphamide/doxorubicin/etoposide; CAV, cyclophosphamide/doxorubicin/vincristine; CAE,  
cyclophosphamide/doxorubicin/etoposide; CAVE, cyclophosphamide/doxorubicin/vincristine/etoposide; IP, irinotecan/cisplatin; IC, irinotecan/carboplatin; PCE, cisplatin, 
cyclophosphamide, and etoposide; NA, not applicable.  
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Table S6. Summary of results from direct comparisons for overall survival. 

 

Study No. of events/No. of patients HR 95%CI Experimental Comparator 
Groenberg et al., 2016[8] HypoTRT HyperTRT 1.06 0.73-1.52 
Qiu et al., 2021[9] HypoTRT HypoTRT 0.71 0.46-1.11 
 Pooled (pair-wise) I2=41.2% 

Pooled (network) I2=5.3% 
Turrisi et al., 1999[10] ConvTRT HyperTRT 1.2 1.10-1.60 
Bonner et al., 1999[11] HyperTRT ConvTRT 1.12 0.85-1.52 
Faivre-Finn et al., 2017[12] ConvTRT HyperTRT 1.18 0.95-1.45 
Bogart et al., 2021[13] ConvTRT HyperTRT 0.94 0.76-1.20 

 Pooled (pair-wise) I2=44.5% 
Pooled (network) I2=29.9% 

Blackstock et al., 2005[14] HypoTRT ConvTRT 1.03 0.70-1.51 
HR, hazard ratio; CI, confidence interval; HypoTRT, hypofractionated thoracic radiotherapy; ConvTRT, conventional fractionated 
thoracic radiotherapy; HyperTRT, hyperfractionated thoracic radiotherapy 
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Table S7. Network meta-regression results. 
 
RCTs  (The value of DICs for model without control is 11.78) 
 

Variable Estimate 95%CI SD DICs 
HyperTRT as the reference group 
TRT started within 2 cycles of induction chemotherapy 

Yes 0.22 -0.10 to 0.57 0.17 6.83 
Corrected BED10 -0.11 -0.43 to 0.20 0.16 10.95 
    High-dose group -0.03 -0.37 to 0.30 0.17 12.53 
ConvTRT as the reference group 
TRT started within 2 cycles of induction chemotherapy 

Yes -0.14 -0.54 to 0.24 0.20 10.54 
Corrected BED10 0.03 -0.33 to 0.38 0.17 12.43 
    High-dose group -0.02 -0.35 to 0.31 0.17 12.56 

 
Subgroup of 3D-CRT/IMRT  (The value of DICs for model without control is 7.49) 
 

Variable Estimate 95%CI SD DICs 
HyperTRT as the reference group 
TRT started within 2 cycles of induction chemotherapy 

Yes 0.19 -0.32 to 0.85 0.29 5.81 
ConvTRT as the reference group 
TRT started within 2 cycles of induction chemotherapy 

Yes 0.01 -0.37 to 6.13 2.38 6.87 
All enrolled patients received concurrent chemoradiotherapy.  
RCTs, randomized controlled trials; DICs, deviance information criteria; CI, confidence interval; SD, standard deviation; BED10, 
biologically effective dose; 3D-CRT, three-dimensional conformal; IMRT, intensity modulated radiotherapy.
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Table S8. Late severe radiation-related adverse events. 
 

Study Group 
Late Grade 3-5 toxicities 

RE (n/N(%)) RP(n/N(%)) 

Qiu et al., 2021[9] 
HypoTRT NA 0/85 

HyperTRT NA 0/92 

Faivre-Finn et al., 2017[12] 
ConvTRT 4/233 6/233 

HyperTRT 0/248 6/248 

Socha et al., 2015[21] 
ConvTRT 0/82 0/82 

HypoTRT 0/100 0/100 

Gregor et al., 1997[24] 
HypoTRT(alternating) 1/135 53/135 

HypoTRT(sequential) 3/143 53/143 

Miller et al., 2007[39] ConvTRT 5% 5% 

Chen et al., 2005[44] HyperTRT 0/57 3/57 

Ettinger et al., 2005[45] HyperTRT 4/51 0/51 

Hu et al., 2020[49] HyperTRT NA 2/300 

Hügli et al., 2000[50] HyperTRT 2/52 0/52 

Jeremic et al., 1997[51] HyperTRT 2/103 1/103 
 RE, radiation esophagitis; RP, radiation pneumonitis; HypoTRT, hypofractionated thoracic radiotherapy; ConvTRT, conventional 
fractionated thoracic radiotherapy; HyperTRT, hyperfractionated thoracic radiotherapy. 
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Figure S1. Search strategy. Date of research: 07/31/2021 
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Figure S2. Comparisons of reconstructed and original curves.   
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Figure S3. Network plots. 

 

RCTs  
 

 
 

Subgroup of 3D-CRT/IMRT 
 

 

RCTs, randomized controlled trials; HypoTRT, hypofractionated thoracic radiotherapy; ConvTRT, conventional fractionated 
thoracic radiotherapy; HyperTRT, hyperfractionated thoracic radiotherapy; 3D-CRT, three-dimensional conformal; IMRT, intensity 
modulated radiotherapy.  
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Figure S4.  Forest plots of severe radiation related events for altered fractionation 
modalities. 
 
Grade 3-5 radiation esophagitis for all enrolled studies. 
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Grade 3-5 radiation pneumonia for all enrolled studies. 
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Grade 3-5 radiation esophagitis for subgroup of 3D-CRT/IMRT 
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Grade 3-5 radiation pneumonia for subgroup of 3D-CRT/IMRT 
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RT, radiation technique; RE, radiation esophagitis; RP, radiation pneumonia; CI, confidence interval; HypoTRT, hypofractionated 
thoracic radiotherapy; ConvTRT, conventional fractionated thoracic radiotherapy; HyperTRT, hyperfractionated thoracic 
radiotherapy; 3D-CRT, three-dimensional conformal; IMRT, intensity modulated radiotherapy. 
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Figure S5. Funnel plot according to double arcsine transformed proportion for 
publication bias.  
 
Grade 3-5 radiation esophagitis for all enrolled studies. 

 
 
Grade 3-5 radiation pneumonia for all enrolled studies. 
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