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Review Article

We aimed to compare resection and survival outcomes of neoadjuvant chemoradiotherapy (CRT) and immediate surgery in patients 
with resectable pancreatic cancer (RPC) or borderline resectable pancreatic cancer (BRPC). In compliance with the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses statement standards, a systematic review of randomized controlled trials 
(RCTs) was conducted. Random effects modeling was applied to calculate pooled outcome data. Likelihood of type 1 or 2 errors in the 
meta-analysis model was assessed by trial sequential analysis. A total of 400 patients from four RCTs were included. When RPC and 
BRPC were analyzed together, neoadjuvant CRT resulted in a higher R0 resection rate (risk ratio [RR]: 1.55, p = 0.004), longer overall 
survival (mean difference [MD]: 3.75 years, p = 0.009) but lower overall resection rate (RR: 0.83, p = 0.008) compared with immediate 
surgery. When RPC and BRPC were analyzed separately, neoadjuvant CRT improved R0 resection rate (RR: 3.72, p = 0.004) and over-
all survival (MD: 6.64, p = 0.004) of patients with BRPC. However, it did not improve R0 resection rate (RR: 1.18, p = 0.13) or overall 
survival (MD: 0.94, p = 0.57) of patients with RPC. Neoadjuvant CRT might be beneficial for patients with BRPC, but not for patients 
with RPC. Nevertheless, the best available evidence does not include contemporary chemotherapy regimens. Patients with RPC and 
those with BRPC should not be combined in the same cohort in future studies.
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INTRODUCTION

Despite advances in diagnostic techniques, only 20% to 30% 
of patients with pancreatic cancers could undergo resection 
at the time of initial diagnosis [1-3]. Surgical resection with 
adjuvant chemotherapy remains the gold standard treatment 
strategy for resectable pancreatic cancer (RPC). Nevertheless, 
a significant proportion of pancreatic tumors staged as resect-
able preoperatively cannot be resected intraoperatively due to 
underestimation of local invasion of tumor during preoperative 
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staging or due to undetected metastatic disease [4]. On the oth-
er hand, due to poor performance status or delayed recovery 
from operation, up to 50% of patients cannot receive adjuvant 
chemotherapy following tumor resection [5,6]. Consequently, 
the current standard treatment strategy for management of 
RPC is associated with a low R0 resection rate but high risks of 
morbidity and early disease recurrence [7]. This has encour-
aged many researchers to investigate outcomes of neoadjuvant 
chemoradiotherapy (CRT) in patients with RPC.

The best available evidence from observational studies sug-
gests that neoadjuvant CRT is a promising treatment strategy 
in terms of R0 resection rate and overall survival in compari-
son with immediate surgery in patients with RPC or borderline 
resectable pancreatic cancer (BRPC) [8]. However, available ev-
idence from observational studies are subjected to confounding 
by indication and selection bias, thus not allowing for robust 
conclusions. Available results from recently completed ran-

domized controlled trials (RCTs) encouraged us to undertake a 
meta-analysis with trial sequential analysis (TSA) to investigate 
outcomes of neoadjuvant CRT in comparison with immediate 
surgery in patients with RPC or BRPC.

MATERIALS AND METHODS

This study was conducted based on a predefined protocol 
which was prospectively registered in a publically available 
international database (PROSPERO registration Number: 
CRD42021254859). The protocol and design of this study were 
compliant with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement standards 
[9]  and the assessing the methodological quality of systematic 
reviews (AMSTAR) guidelines.

Fig. 1. PRISMA flow chart.
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Study objectives
This study has the following objectives:
•  To construct a direct comparison meta-analysis model to 

compare resection and survival outcomes of neoadjuvant 
CRT and immediate surgery in patients with RPC or BRPC 
[10].

•  To construct a TSA model to investigate the likelihood of 
type 1 or 2 errors in the meta-analysis [11].

•  To use the GRADE system in order to determine the cer-
tainty of the available evidence [12].

Eligibility criteria
Study design: we included all RCTs comparing outcomes of 

neoadjuvant CRT and immediate surgery in patients with RPC 

or BRPC. Case reports, review articles, case series, case-control 
studies, cohort studies, systematic reviews, and meta-analyses 
were excluded.

Population: we included patients with RPC or BRPC. Defi-
nitions of “resectable” and “borderline resectable” were con-
sidered eligible if they were consistent with definitions from 
either the Union for International Cancer Control [13] or the 
National Comprehensive Cancer Network [14].

Intervention and comparison: neoadjuvant CRT was con-
sidered as intervention of interest. Immediate surgery without 
neoadjuvant treatment was used for comparison. Eligible pro-
cedures included open, laparoscopic, or laparoscopic-assisted 
pylorus-preserving, subtotal stomach-preserving, and total 
pancreatoduodenectomies. Both groups were allowed to receive 

Table 1. Baseline characteristics of included studies and included populations

Characteristic Versteijne et al. [16] (2020) Jang et al. [17] (2018) Casadei et al. [18] (2015) Golcher et al. [19] (2015)

Country Netherlands Republic of Korea Italy Germany
Journal J Clin Oncol Ann Surg J Gastrointest Surg Strahlenther Onkol
Study design RCT (phase III) RCT (phase III) RCT RCT (phase II)
Study period 2013–2017 2012–2014 2007–2014 2003–2009
Follow up period (mon) 27 24 40 61
Number of centres 16 4 1 8
Description of  
included population

Patients with  
histologically confirmed 
resectable or borderline 
resectable pancreatic 
ductal adenocarcinoma

Patients with  
histologically confirmed  
borderline  
resectable pancreatic 
adenocarcinoma

Patients with 
histologically confirmed 
resectable pancreatic 
adenocarcinoma

Patients with 
histologically confirmed 
resectable pancreatic 
adenocarcinoma

Sample size
   Total 246 50 38 66
   Neoadjuvant CRT 119 27 18 33
   Immediate surgery 127 23 20 33
Neoadjuvant  
chemotherapy agent

Gemcitabine Gemcitabine Gemcitabine Gemcitabine + cisplatin

Radiotherapy regimen 15 fractions of 2.4 Gy 25 fractions of 45 Gy and  
5 fractions of 9 Gy

45 Gy and a boost of  
9 Gy (tumor)

1.8-55.8 Gy (tumor) or  
50.4 Gy  
(regional lymph nodes)

Adjuvant  
chemotherapy agent

Gemcitabine Gemcitabine Gemcitabine Gemcitabine

Founding source Yes Yes No Yes
Baseline characteristics  
(CRT vs immediate surgery)

   Age 66 (59–71) vs 67 (60–73) 59.4 (8.4) vs 58.9 (11.3) 71.5 (51–78) vs 67.5 (48–79) 62.5 (33–76) vs 65.1 (46–73)
   Male 64/119 vs 74/127 17/27 vs 15/23 8/18 vs 14/20 18/33 vs 17/33
   Tumour location
      Head 97/119 vs 117/127 23/27 vs 17/23 15/18 vs 20/20 33/33 vs 33/33
      Body-tail 22/119 vs 10/127 4/27 vs 6/23 3/18 vs 0/20 0/33 vs 0/33
      Resectable disease 65/119 vs 68/127 0/27 vs 0/23 18/18 vs 20/20 33/33 vs 33/33
      Borderline  
      resectable disease

54/119 vs 59/127 27/27 vs 23/23 0/18 vs 0/20 0/33 vs 0/33

      Adjuvant chemotherapy  
      completion

34/55 vs 35/65 8/14 vs 6/13 6/11 vs 15/15 7/19 vs 10/23

RCT, randomised controlled trials; CRT, chemoradiotherapy.



Neoadjuvant chemoradiotherapy versus immediate surgery for pancreatic cancer 

www.ahbps.org

31

adjuvant treatments.
Outcomes: resection rate, R0 resection rate, and overall sur-

vival were outcomes of this study.

Search methods
Details of search strategy and electronic sources used are 

provided in Appendix 1. The search strategy was developed 
and incorporated independently by two authors with expertise 
in evidence synthesis. The last search was applied on Novem-
ber 1, 2021 without any language restrictions.

Selection of studies and data extraction
Two independent authors screened titles and abstracts of 

articles obtained. We evaluated full-texts of potentially eligible 
articles and included eligible studies. This was followed by cre-
ation of a data extraction sheet using a pilot-testing technique. 
We extracted information on bibliographic data, design of each 
study, sample size of each study, population description, dura-
tion of study, duration of follow-up, details of neoadjuvant che-
motherapy and radiotherapy, age, gender, location of tumor, 
tumor size, number of patients with RPC and BRPC, detail of 
adjuvant therapy, and outcomes.

Risk of bias assessment
We used the Cochrane tool to assess the risk of bias of 

randomized trials [15]. This tool takes into account risks of 
performance, attrition, selection, reporting, detection, and 
other sources of bias in each study. Risk of bias assessment was 
undertaken independently by two reviewers. An independent 
author was consulted in case of any disagreements.

Statistical analyses
We compared outcomes of neoadjuvant CRT and immediate 

surgery by risk ratio (RR) and mean difference (MD) analysis 
using random effects modeling with 95% confidence level in 
Review Manager 5.3 software (RevMan, version 5.3; Copen-
hagen, 2014). The unit of analysis was individual patient. In-
tention to treat data were used for analyses. We evaluated the 
statistical heterogeneity by calculating I2 using Cochran Q test 
(χ2) (low heterogeneity, I2 = 0%–25%; moderate heterogeneity, 
I2 = 25%–75%; high heterogeneity, I2 = 75%–100%). Funnel plots 
were prepared to assess publication bias if an outcome was 
reported by a minimum of 10 studies. TSA was done to inves-
tigate the likelihood of type 1 and 2 errors in the meta-analysis 
using random effects modeling with 95% confidence level in 
TSA software (TSA software 0.9.5.5 Beta; Copenhagen Trial 
Unit, Denmark). O’Brien-Fleming α-spending function and fu-
tility boundaries were used to determine the likelihood of type 
1 and 2 errors, respectively. Based on 20% relative risk reduc-
tion between CRT and immediate surgery groups and 80% of 
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statistical power, we calculated the required information size.

Additional analyses
Subgroup analyses were done for patients with RPC and 

BRPC. Moreover, we performed the following sensitivity anal-
yses: 1) leave-one-out analysis to investigate effect of each RCT 
on outcomes; 2) risk difference and odds ratio (OR) calcula-
tions for dichotomous outcomes; and 3) separate analysis of 
RCTs with low overall risk of bias.

Summary of findings table
We evaluated the certainty of evidence based on recommend-

ed standards and domains by the GRADE system. A Supple-
mentary Table 1 for summary of findings was produced [12].

RESULTS

Search results
Among 1,480 articles identified, 1,455 articles were irrele-

vant to the topic of this study. Thus, they were excluded first. 
Among the remaining 25 articles, 21 articles were further 
excluded (15 articles had a non-randomized design, five ar-
ticles were review articles, and one article was a protocol). 
Consequently, four RCTs [16-19] comprising 400 patients were 
included. The flow chart for this study is shown in Fig. 1. Base-
line characteristics of included studies are shown in Table 1.

Baseline characteristics of included population
Four hundred patients from 29 centers were included in this 

study. A total of 197 patients were randomized to neoadjuvant 
CRT and 203 patients were randomized to immediate surgery. 

Fig. 3. Results of comparison of meta-analysis model: (A) resection rate; (B) R0 resection rate; and (C) overall survival. SD, standard deviation; CI, 
confidence interval; M-H, Mantel-Haenszel; IV, inverse variance; CRT, chemoradiotherapy.
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In terms of resectability of pancreatic cancer, 237 (59.3%) pa-
tients had RPC and 163 (40.7%) patients had BRPC. In terms 
of location of tumor, 355 (88.8%) patients had pancreatic head 

cancer and 45 (11.2%) patients had pancreatic body-tail cancer. 
The two groups were similar in age (64.9 vs 64.6 years, MD: 
–0.28, 95%: –2.51–1.95; p = 0.80), male (54% vs. 59%, OR: 0.82, 

Fig. 4. Results of trial sequential analysis model: (A) resection rate; (B) R0 resection rate; and (C) overall survival. CRT, chemoradiotherapy.

F
a

v
o

u
rs

s
u

rg
e

ry

No. of
patients

(linear scaled)

8

7

6

5

4

3

2

1

1

2

3

4

5

6

7

8

154

Z-curve

�-spending boundaries = 195

F
a
v
o
u
rs

C
R

T

F
a

v
o

u
rs

s
u

rg
e

ry

No. of
patients

(linear scaled)

8

7

6

5

4

3

2

1

1

2

3

4

5

6

7

8

154

Z-curve

�-spending boundaries = 195

F
a
v
o
u
rs

C
R

T

Cumulative
Z-score

Cumulative
Z-score�-spending boundaries is a two-sided graph �-spending boundaries is a two-sided graph

F
a
v
o
u
rs

s
u
rg

e
ry

F
a
v
o
u
rs

s
u
rg

e
ry

No. of
patients

(linear scaled)

No. of
patients

(linear scaled)

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

267

400

Z-curve

Z-curve

�-spending boundaries = 304

�-spending boundaries = 479

F
a
v
o
u
rs

C
R

T
F

a
v
o
u
rs

C
R

T

F
a
v
o
u
rs

s
u
rg

e
ry

F
a
v
o
u
rs

s
u
rg

e
ry

No. of
patients

(linear scaled)

No. of
patients

(linear scaled)

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

267

400

Z-curve

Z-curve

�-spending boundaries = 304

�-spending boundaries = 479

F
a
v
o
u
rs

C
R

T
F

a
v
o
u
rs

C
R

T

Cumulative
Z-score

Cumulative
Z-score

Cumulative
Z-score

Cumulative
Z-score

�-spending boundaries is a two-sided graph

�-spending boundaries is a two-sided graph

�-spending boundaries is a two-sided graph

�-spending boundaries is a two-sided graph

A

B

C



Shahab Hajibandeh, et al.

https://doi.org/10.14701/ahbps.22-052

34

95% CI: 0.55–1.22; p  = 0.33), pancreatic head tumor (85% vs. 
92%, OR: 0.57, 95% CI: 0.14–2.33; p  = 0.43), and pancreatic 
body-tail tumor (15% vs. 8%, OR: 1.75, 95% CI: 0.43–7.17; p 
= 0.43). These two groups were also similar in terms of com-
pletion of adjuvant therapy (56% vs. 57%, OR: 0.89, 95% CI: 
0.35–2.30; p = 0.82).

Risk of bias assessment
Results of risk of bias assessment based on the Cochrane tool 

are presented in Fig. 2.

Comparison meta-analysis and trial sequential analysis
Resection rate
Evaluation of 400 patients from four RCTs with a low sta-

tistical heterogeneity (I2= 0%, p > 0.999) and a high GRADE 
certainty (Supplementary Table 1) showed that immediate sur-
gery was associated with a higher resection rate compared with 
neoadjuvant CRT (RR: 0.83, 95% CI: 0.72–0.95; p = 0.008). TSA 

Fig. 5. Results of subgroup analyses for patients with resectable pancreatic cancer and borderline resectable pancreatic cancer: (A) resection 
rate; (B) R0 resection rate; and (C) overall survival. SD, standard deviation; CI, confidence interval; M-H, Mantel-Haenszel; IV, inverse variance; CRT, 
chemoradiotherapy.
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determined an information size of 195 patients. The Z-curve 
intersected conventional boundaries in favour of immediate 
surgery after the information size was reached. The penalized 
Z value remained greater than 1.96 towards immediate surgery. 
Hence, the meta-analysis was conclusive with minimal likeli-
hood of type 1 errors (Fig. 3, 4).

R0 resection rate
Evaluation of 267 patients from four RCTs with moderate 

statistical heterogeneity (I2 = 44%, p = 0.15) and high GRADE 
certainty (Supplementary Table 1) showed that neoadjuvant 
CRT was associated with a higher R0 resection rate compared 
with immediate surgery (RR: 1.55, 95% CI: 1.15–2.09; p  = 
0.004). TSA determined an information size of 304 patients. 
The information size was not achieved. However, the Z-curve 
intersected alpha-spending boundaries in favour of neoadju-
vant CRT. The penalized Z value remained greater than 1.96 
towards neoadjuvant CRT. Hence, the meta-analysis was con-
clusive with minimal likelihood of type 1 errors (Fig. 3, 4).

Overall survival
Evaluation of 400 patients from four RCTs with high statisti-

cal heterogeneity (I2 = 96%, p < 0.00001) and moderate GRADE 
certainty (Supplementary Table 1) demonstrated that the over-
all survival was longer in the neoadjuvant CRT group than in 
the immediate surgery group (MD: 3.75, 95% CI: 0.93–6.56; p 
= 0.009). TSA determined an information size of 479 patients. 
The information size was not achieved. However, the Z-curve 
intersected alpha-spending boundaries in favour of neoadju-
vant CRT. The penalized Z value remained greater than 1.96 
towards neoadjuvant CRT. Hence, the meta-analysis was con-
clusive with minimal likelihood of type 1 errors (Fig. 3, 4).

Subgroup analyses
Resectable disease
Subgroup analysis of patients with RPC showed that immedi-

ate surgery was associated with higher resection rate (RR: 0.84, 
95% CI: 0.71–0.99; p = 0.04) compared with neoadjuvant CRT. 
However, the two groups were similar in R0 resection rate (RR: 
1.18, 95% CI: 0.95–1.46; p  = 0.13) and overall survival (MD: 
0.94, 95% CI: –2.27–4.15; p = 0.57) (Fig. 5).

Borderline resectable disease
Subgroup analysis of patients with BRPC showed that neo-

adjuvant CRT was associated with a higher R0 resection rate 
(RR: 3.72, 95% CI: 1.53–9.07; p = 0.004) and longer overall sur-
vival (MD: 6.64, 95% CI: 2.13–11.14; p = 0.004) compared with 
immediate surgery, although the two groups were similar in 
resection rate (RR: 0.80, 95% CI: 0.63–1.02; p = 0.08) (Fig. 5).

Sensitivity analyses
Sensitivity analyses described above confirmed that results 

were consistent without change in overall conclusions or over-
all statistical heterogeneity.

DISCUSSION

In this meta-analysis with TSA, we compared outcomes of 
neoadjuvant CRT and immediate surgery in patients with RPC 
or BRPC. Analysis of 400 patients from four RCTs suggested 
that neoadjuvant CRT might improve R0 resection rate and 
overall survival in patients with BRPC, but not in patients 
with RPC. Immediate surgery resulted in increased resection 
rate in patients with RPC, but not in patients with BRPC. The 
conclusiveness of the meta-analysis, the moderate quality of 
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the evidence, and the high certainty of the evidence were con-
firmed by TSA, the Cochrane risk of bias tool, and the GRADE 
system, respectively.

This is the first meta-analysis of RCTs on outcomes of neo-
adjuvant CRT and immediate surgery in patients with RPC or 
BRPC. Our results are consistent with results from meta-anal-
ysis of observational studies [8]. Pan et al. [8] have concluded 
that neoadjuvant therapy can provide survival benefit for pa-
tients with BRPC and for patients with RPC. Consistent with 
our findings, Pan et al. [8] have reported higher overall resec-
tion rate but lower R0 resection rate in patients undergoing 
immediate surgery.

The most critical finding of this study was that neoadjuvant 
CRT was beneficial for BRPC, but not for RPC. It is known 
from available evidence that neoadjuvant treatment might have 
important effects on tumor shrinkage which could facilitate 
R0 resection [20]. This could explain the higher R0 resection 
rate hence the better survival of patients with BRPC undergo-
ing neoadjuvant CRT. Moreover, neoadjuvant CRT resulted in 
less lymph node positivity in all included RCTs. Lymph node 
positivity has a prognostic significance. This might be another 
explanation for improved survival in patients undergoing neo-
adjuvant CRT. The use of neoadjuvant CRT for patients with 
BRPC was further supported by the fact that immediate sur-
gery did not improve the overall resection rate in patients with 
BRPC in the current study.

As expected, only half of patients in each group who received 
adjuvant therapy could complete it. Both neoadjuvant CRT and 
immediate surgery groups were similar in the proportion of 
patients who completed adjuvant therapy. This could minimize 
the confounding effect of incomplete adjuvant therapy that 
exists in observational studies. However, considering that half 
of patients cannot complete adjuvant therapy and that the best 
outcomes for pancreas cancer are obtained after a minimum 
bimodal (chemotherapy plus surgery) or trimodal (chemother-
apy, chemoradiation plus surgery) therapy, performing imme-
diate surgery without neoadjuvant chemotherapy in patients 
with RPC remains controversial.

Results of the current study highlight that RPC and BRPC 
should not be combined in a single cohort in future studies. 
Combining outcomes of these two different disease stages can 
lead to underestimation of the effect of neoadjuvant CRT in 
patients with BRPC and overestimation of the effect of neoad-
juvant CRT in patients with RPC.

The neoadjuvant and adjuvant chemotherapy regimens used 
in all included studies were gemcitabine-based. Single agent 
gemcitabine is not considered as the standard chemotherapy 
regimen in the current practice. It is preserved for very frail 
patients. Regimens used in included RCTs have been super-
seded by FOLFIRINOX. Unfortunately, none of the included 
studies used FOLFIRINOX as a chemotherapy regimen which 
has gained popularity in treatment of BRPC in recent years [21]. 

Consequently, the effect of FOLFIRINOX-based chemotherapy 

on outcomes of neoadjuvant CRT versus immediate surgery 
in patients with RPC or BRPC remains unknown. Similarly, 
CRT is no longer the current practice, whereas neoadjuvant 
chemotherapy with or without radiotherapy is the currently 
recommended treatment strategy. All of these could mean that 
the best available evidence presented in the current study does 
not include regimens that are currently being used for man-
agement of RPC and BRPC. Therefore, there is a need for ran-
domized trials investigating contemporary chemotherapy and 
radiotherapy regimens.

The current study had several limitations: 1) the number of 
available RCTs was limited; 2) the sample size of included RCTs 
was relatively small; 3) studies for assessing the risk of publica-
tion bias were not enough; and 4) lack of data on time-to-event 
outcomes and other clinically important outcomes. Consid-
ering that there were only four eligible RCTs available for the 
topic of this study and only two of them had follow-up longer 
than two years, it could be argued that available data might 
not reflect the contemporary practice. This highlights the need 
for more studies using modern and contemporary treatment 
regimens for more robust conclusions. Radiotherapy regimens 
used in included studies were heterogeneous. This could po-
tentially result in bias in meta-analysis. In order to control this, 
we performed sensitivity analyses and used random effects 
modeling. Nevertheless, this limitation should be taken into 
account when interpreting results of the current study. More-
over, as discussed above, the effect of FOLFIRINOX-based che-
motherapy on outcomes of neoadjuvant CRT versus immediate 
surgery in patients with RPC or BRPC remains unknown. 
Finally, when interpreting results of R0 resection analysis, it 
should be noted that the one of the included RCTs did not pro-
vide a specified definition for R0 resection. This may induce a 
potential bias in the analysis of this outcome. Nevertheless, we 
controlled this potential bias by performing sensitivity analyses 
which confirmed the consistency of our results.

In conclusion, evidence from RCTs suggests that neoadjuvant 
CRT might improve R0 resection rate and overall survival in 
patients with BRPC, but not in patients with RPC. Neverthe-
less, the best available evidence does not include contemporary 
chemotherapy regimens. Therefore, more definite conclusions 
would depend on results of future RCTs. Patients with RPC 
and those with BRPC should not be combined in the same co-
hort in future studies.
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Appendix 1

Literature sources used
Electronic databases: Medical Literature Analysis and Retrieval System Online (MEDLINE), Cumulative Index to Nursing and 

Allied Health Literature (CINAHL), Excerpta Medica database (EMBASE), Cochrane Central Register of Controlled Trials (CEN-
TRAL), and Scopus.

Sources for unpublished or on-going studies: European Association for Grey Literature Exploitation, System for Information 
on Grey Literature, World Health Organization International Clinical Trials Registry, International Standard Randomised Con-
trolled Trial Number Registry, and ClinicalTrials.gov.

Other sources: Reference lists of relevant original studies, systematic reviews and meta-analyses.

Search 
no.

Search strategy†

#1 chemoradiotherapy: TI, AB, KW
#2 MeSH descriptor: [chemoradiotherapy] explode all trees
#3 chemo* near 1 radio*: TI, AB, KW
#4 #1 OR #2 OR #3
#5 MeSH descriptor: [pancreatic cancer] explode all trees
#6 pancrea* near 2 cancer: TI, AB, KW
#7 pancrea* near 2 adenocarcinoma: TI, AB, KW
#8 #5 OR #6 OR #7
#9 #4 AND #8

†This search strategy was adopted for the following databases: CINAHL, 
EMBASE, MEDLINE, CENTRAL, and Scopus.


