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Abstract
Background—Neoadjuvant treatment has proven beneficial for many GI malignancies, but no
phase III trials have been completed examining this approach in pancreatic cancer. This meta-
analysis examines the best available phase II trials using neoadjuvant treatment for resectable and
borderline/unresectable pancreatic adenocarcinoma.

Methods—Phase II trials were identified using a MEDLINE search, and the Cochrane Central
Register of Controlled Trials from 1960 to July 2010. Patients were divided into two groups:
patients with initially resectable tumors (Group A), and patients with borderline/unresectable
tumors (Group B). Primary outcome measures were rate of resection and survival. Pooled
proportions and 95% confidence intervals (CIs) were calculated using random-effects or fixed-
effects models based on the heterogeneity of included studies.

Results—A total of 14 phase II clinical trials including 536 patients were analyzed. Following
treatment, resectability was 65.8% (95% CI 55.4%–75.6%) compared with 31.6% in Group B
(95% CI 14.0%–52.5%). A significant partial response was observed in patients with borderline/
unresectable tumors; 31.8 (95% CI 24.2%–39.8%) in Group B, and 9.5% (95% CI 2.9%–19.4%)
in Group A (p=0.003). Progressive disease was seen in 17.0% (95% CI 11.9%–22.7) of patients in
Group A versus 21.8% (95% CI 10.1%–36.5%) in Group B (p=0.006). Median survival in
resected patients was 23 months for Group A, and 22.3 months for Group B.

Conclusion—Neoadjuvant treatment appears to have some activity in patients with borderline/
unresectable pancreatic adenocarcinoma. Nearly one-third of tumors initially deemed marginal for
operative intervention were ultimately able to be resected following treatment. Until more
effective targeted chemotherapeutics are developed, the only group of patients with pancreatic
cancer that may benefit from neoadjuvant treatment are those with locally advanced disease.

Introduction
In 2010, 43,140 individuals were diagnosed with pancreatic cancer in the United States, with
an estimated 36,800 deaths. 1 Of those diagnosed, only 15 to 20 percent are expected to have

© 2011 Mosby, Inc. All rights reserved.
Corresponding Author: O. Joe Hines, MD, Department of Surgery, UCLA David Geffen School of Medicine at UCLA, 10833 Le
Conte Ave, Los Angeles, CA 90095-6904, USA. Phone: (310) 206-0441; Fax: (310) 206-2472, joehines@mednet.ucla.edu.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Surgery. Author manuscript; available in PMC 2012 September 1.

Published in final edited form as:
Surgery. 2011 September ; 150(3): 466–473. doi:10.1016/j.surg.2011.07.006.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



resectable disease.2 Approximately 40 percent will have metastatic disease at the time of
diagnosis, and another 30 to 40 percent will have locally advanced tumors. The large
majority of masses found in the pancreas are adenocarcinomas that arise from ductal
epithelium, and have an overall survival of less than 5 percent.

Surgical resection with negative margins (R0) continues to be the only opportunity for cure.2
In patients with advanced disease receiving chemotherapy alone, median survival is 8–12
months. In contrast, patients undergoing pancreaticoduodenectomy have a 5-year survival
between 25–35 percent. 3,4 In the subset of patients receiving postoperative chemotherapy,
both local and distant recurrence has been shown to occur within 13 months from surgery. 5
Early tumor dissemination is most likely explained by micro-metastasis or minimal residual
disease left behind during surgery. 6,7 As such, adjuvant therapy has become standard
following surgical resection, especially in those patients with positive nodes or surgical
margins. 8,9

In patients with locally advanced pancreatic adenocarcinoma, neoadjuvant treatment has
been proposed as a way to decrease tumor burden and downstage tumors.10 Locally
advanced disease has been defined as the presence of tumor abutment to the celiac trunk or
superior mesenteric artery (SMA), or the involvement/thrombosis of the superior mesenteric
vein (SMV)/portal vein (PV) axis greater than 180 degrees. 11 However, the absence of
standardized criteria for locally advanced pancreatic cancer has given way to other
categories, such as “borderline resectable” tumors. The NCCN considers these tumors to
include severe unilateral or bilateral SMV or portal infringement; less than half the
circumference tumor abutment on the SMA; abutment or encasement of the hepatic artery;
and short segment SMV occlusion. 12

Neoadjuvant treatment has been shown to downstage tumors and decrease local recurrence
rates in several GI malignancies. 13,14,15 No phase III trials have been completed that
analyze this approach in pancreatic cancer. Here, we have analyzed data from the best
available phase II studies examining the use of neoadjuvant therapy in patients with
pancreatic cancer, with emphasis on tumor resectability, survival, tumor response rates,
toxicities, and recurrence.

Methods
Study Design and Data Collection

Studies considered for our meta-analysis included prospective phase II trials investigating
the effects of neoadjuvant chemotherapy and/or neoadjuvant radiation on patients with
locally advanced and unresectable pancreatic cancer. Retrospective studies, phase I trials,
cohort studies, case series, and case reports were excluded.

Studies were identified using MEDLINE, and the Cochrane Central Register of Controlled
Trials from 1960 to July 2010. The following key words and phrases were used to search the
database: (“neoadjuvant” or “preoperative”), and (“pancreas” or “pancreatic”), and
(“cancer” or “adenocarcinoma” or “carcinoma” or “neoplasm”), and (“chemotherapy” or
“chemoradiation” or “radiation” or “radiotherapy”), and (“clinical trial” or “phase II trial” or
“randomized controlled trial”) without language restriction. The search results were then
reviewed and hand selected based on our inclusion criteria.

The following data was collected from each included study: publication details, including
journal and year of publication; study details, including study period, and number and age of
subjects; trial interventions, including chemotherapy type and dose, and radiation dose (if
administered); and outcome measures. The patients were then subdivided into two groups.

Assifi et al. Page 2

Surgery. Author manuscript; available in PMC 2012 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Group A included those patients with initially resectable tumors, and Group B included
patients with borderline or unresectable disease. The trials were analyzed and tumor
resectability was grouped according to the National Comprehensive Cancer Network
(NCCN) criteria for resectability. 16 In those trials with poorly defined tumor resectability
guidelines, tumors were grouped according to the stated resectability criteria.

Primary outcome measures were resectability and survival. Resectability was defined as the
percentage of patients resected divided by the total number of patients that received
neoadjuvant treatment and surgical treatment. Secondary outcome measures included tumor
response as graded according to the RECIST criteria 17, toxicity as defined by the RTOG/
EORTC criteria,18 and recurrence. Tumor response was defined as 1) complete response:
disappearance of all target lesions (radiographic) or no vital tumor cells (histopathologic); 2)
partial response: 30% decrease of the target lesion (radiographic) or marked signs of tumor
regression (histopathologic); 3) progressive disease: 20% increase of the target lesion
(radiographic), or distant metastases (radiographic or histopathologic); 4) stable disease: no
change or small changes that did not meet the other criteria.

Statistical Analysis
All statistical analyses were performed using the software package R (Version 2.10.1; R
Foundation for Statistical Computing, Vienna, Austria). The R function metaprop in
package meta (Schwarzer 2008) was used for meta-analysis of proportion outcomes. Both
the fixed-effects model and the random-effects model were considered. Pooled proportion
estimates with corresponding 95% confidence intervals were calculated using the Freeman-
Tukey double arcsine transformation. 19,20 For each meta-analysis, the Cochran Q statistic
and I2 statistic were calculated to investigate the between-study heterogeneity. For Cochran
Q tests with a p-value less than .10, the assumption of homogeneity was considered
invalid 21 and results from a random-effects model were reported. Otherwise, results from a
fixed-effects model were reported. Pooled median survival time was estimated by assuming
an exponential distribution for the survival time, following the method described in Gillen et
al. 22 Since confidence intervals for median estimates were not calculable, range of median
survival times was provided instead. Funnel plots were created to assess potential
publication bias. The Wilson score interval was used for the proportion outcomes. Plots
were created using a Web-based tool (Eastern Region Public Health Observatory
(erpho);tools.erpho.org.uk/binomial.aspx).

A general linear model was performed to explore the causes of heterogeneity, using year of
study, resectability (yes, borderline, no, both), study design (multi-arm, single-arm), tumor
response criteria (RECIST, well-defined, not well-defined), resectability criteria (NCCN,
well-defined, not well-defined), chemotherapy (monotherapy, combination therapy), or
median age (<60 yrs, ≥60 yrs) as the covariate. The outcome variable was the proportion
with an arcsine transformation. The study population was used as residual weight within the
regression model. Covariates with a p-value less than .05 were considered significant and
the fraction of explained variance was reported.

Results
Out of 397 initially retrieved studies, 14 phase II trials from 1993 to 2010 were chosen to
include in this meta-analysis (Table S1). The 14 phase II trials included 536 patients. The
University of Texas M.D. Anderson Cancer Center (Houston, TX) and the Fox Chase
Cancer Center (Philadelphia, PA) each published two studies (Table S1). All other studies
were published by independent groups.
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All fourteen trials were prospective studies. Twelve (86%) were single arm studies, while
two trials randomized patients to receive different types of neoadjuvant treatment. Data from
all 14 studies included pancreatic ductal adenocarcinoma distributed in the head, body, and
tail. No separate analysis was done regarding tumor location. Two out of 14 studies also
reported data on periampullary tumors (duodenal adenocarcinoma, biliary tract carcinoma),
without separate analysis regarding different tumor types. In 12 trials (86%) tumor diagnosis
was histologically or cytologically proven prior to the start of treatment.

Patients were classified according to tumor resectability and put into two groups. Group A
included 402 (75%) patients and had tumors that were considered resectable before
treatment. Group B included 134 (25%) patients with borderline or unresectable tumors
(Table 1). Primary outcome measures were rate of resection and survival.

In all 14 trials, chemotherapy was applied as neoadjuvant treatment. Different combinations
of chemotherapeutic agents were used, and doses varied between trials. Eight (57%) trials
used gemcitabine based chemotherapy regimens. The remaining 6 trials used 5-FU based
regimens, the majority of which ended prior to 2004. Three trials used gemcitabine
monotherapy, two trials used gemcitabine in combination with cisplatin, and one trial used
gemcitabine with docetaxel. The three oldest studies were performed using 5-FU and
mitomycin C (MMC), and one study utilized 5-FU and cisplatin (Table S1). Overall, there
were 11 studies using combination therapy and 3 studies using single agents.

In 85% of the studies patients received neoadjuvant radiotherapy (Table SI). Radiation doses
ranged between 30 and 50.4 Gy. Most patients received 1.8 Gy/fraction (8/14) or 3 Gy/
fraction (2/14). None of the trials incorporated intraoperative radiotherapy.

Toxicity
Treatment toxicity data was available for nine studies only. Severe toxicity (grade 3/4) data
from those studies using RTOG/EORTC criteria (1995) 17 were included for subsequent
analysis. Grade 3/4 toxicity from neoadjuvant treatment for all patients was 39.9% (95% CI
21.3, 60.3). In those patients with resectable tumors, 37.0% (95% CI 12.1, 66.3) were
estimated to have grade 3/4 treatment toxicity, compared to 46.2% (95% CI 36.1, 56.4) in
patients with borderline/unresectable tumors (Table 2).

Recurrence
Eight out of fourteen trials reported complete data regarding local recurrence, and were
subsequently included in this analysis. Two studies did not report any data on tumor
recurrence and four studies reported incomplete data. The eight trials used in this analysis
did not clearly state criteria for local versus distant recurrence. Peritoneal disease was
classified as distant recurrence. Local recurrence was estimated as 11.1% (95% CI 5.6, 18.0)
in all patients (Table 3). There was no statistically significant difference between the
proportion of recurrence between patients who were initially resectable prior to treatment
(13.9%, 95% CI 7.4, 22.0) and those who were not (4.4%, 95% CI 2.3, 13.4, p = 0.41).

Distant recurrence was analyzed in nine out of fourteen studies. Two studies did not include
any data on distant recurrence and three studies provided incomplete data. The proportion of
distant recurrence found in all patients was 43.9% (95% CI 34.5, 53.6). There was no
significant difference between patients in Group A and B, 44.6% (95% CI 37.6, 51.7) and
46.5% (95% CI 13.3, 18.6), respectively (Table 3).
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Tumor Response
Tumor response to neoadjuvant therapy was evaluated in all trials according to clinical or
radiographic evidence. In five out of fourteen studies (36%) the RECIST criteria 17 were
used to grade tumor response. Another five trials did not use RECIST criteria but the criteria
to assess tumor response were clearly stated and well-defined. In contrast, four studies did
not state well-defined criteria to grade tumor response.

For all patients, only 1.8% (95% CI 0.6, 3.6) demonstrated a complete response, whereas
18.8% (95% CI 9.7, 29.9) of all patients had a partial response (Table 4, Figure 1). Patients
with more advanced tumors were found to have a significantly higher partial response
(31.8%, 95% CI 24.2, 39.8), compared to those patients with resectable tumors (9.5%, 95%
CI 2.9, 19.4). In contrast, 73.9% (95% CI 63.2, 83.3) of patients with resectable tumors had
stable disease (Figure 2) compared to 40.9% (95% CI 32.8, 49.3) of patients with borderline/
unresectable tumors (Table 4). Progressive disease was demonstrated in 18.9% (95% CI
13.1, 25.4) of all patients, with minimal variation between Group A and B (Table 4).

Rate of Resection
Operations in this analysis included curative resections, such as pancreaticoduodenectomy,
distal pancreatectomy, and total pancreatectomy. Palliative and staging procedures were
excluded. All fourteen trials reported resection data and were included in this analysis. One
trial utilized NCCN guidelines for resection, 12 eight trials (57%) alternatively used other
clearly stated well-defined criteria, and five did not have well-defined criteria for resection.

Rate of resection was 54.2% (95% CI 41.5, 66.6) in all patients (Table 5, Figure 3). Of those
patients who were staged with resectable tumors prior to treatment, 65.8% (95% CI 55.4,
75.6) had significantly higher rates of resection, compared with 31.6% (95% CI 14.0, 52.5)
of patients with borderline/unresectable disease. Margin-negative resections (R0) were
achieved in 80.6% (95% CI 71.0, 88.7) in all patients. As expected, a higher proportion of
patients with resectable tumors underwent R0 resections (85.1%, 95% CI 76.8, 91.9). To
assess for publication bias, a funnel plot was generated regarding resection rate that
demonstrated no considerable imbalance. Thus, there was no strong evidence for publication
bias in either group of patients.

Survival
Estimated median survival times were calculated and provided with ranges appropriately.
Data was reported in twelve of fourteen studies, and survival times were calculated from
diagnosis or start of neoadjuvant treatment. The overall median survival was 13.8 mo (9–
26.5) in all patients, with no significant difference between the two groups (Table 6). As
expected, surgically resected patients had a longer median survival times. In those patients
with operable tumors prior to treatment median survival was 23.0 mo (range 11.7–34), and
22.3 mo (range 18–26.3) in patients with more advanced tumors (Table 6).

Discussion
The aim of this meta-analysis and review of the literature was to investigate the potential
role for neoadjuvant treatment in patients with pancreatic adenocarcinoma. Neoadjuvant
therapy has been shown to have significant impact in several GI malignancies, and has many
theoretical advantages over adjuvant treatment in patients with pancreatic adenocarcinoma.
Preoperative treatment has been proposed to have greater benefits on well-oxygenated, non-
devascularized tissue, with improved delivery of chemotherapeutic agents. 9 Secondly,
preoperative treatment may be better tolerated, allowing for higher completion rates.
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Neoadjuvant treatment may also reduce any delay in therapy, and could potentially
downstage unresectable tumors. 23

Of those patients with resectable pancreatic adenocarcinoma, 65.8% underwent curative
resection. This finding is similar to the rate of resection reported in patients with resectable
disease who did not receive neoadjuvant treatment. 24 Not surprisingly, 85.1% of the
patients in this group had RO resections (Table 5). Patients with resectable tumors were also
found to have significantly more stable disease than those patients with more advanced
disease, 73.9% versus 40.9%, respectively (Table 4). The longest estimated median survival
(23.0 months, range 11.7–34 months) was observed in Group A patients. Therefore, patients
with resectable disease have similar outcomes, regardless of neoadjuvant treatment.

Nearly one-third of tumors initially deemed borderline/unresectable were ultimately suitable
for surgical resection after treatment. Group B patients also demonstrated a significantly
higher partial response (31.8%) when compared to those patients with resectable disease.
This finding is likely explained by the larger overall size of tumors found in Group B
patients. This patient population, by definition, had larger, more advanced tumors that were
considered borderline or unresectable masses. Those patients with increased tumor burden
were able to demonstrate a higher partial response when compared to patients with smaller
tumors. The overall median survival for patients with locally advanced disease was 11.2
months (range 9–19.4 months). In this same group of patients, the estimated survival time
increased to 22.3 months after resection. From this data we conclude that patients with
borderline/unresectable disease have increased partial response rates and a survival time
similar to patients with resectable disease after receiving neoadjuvant treatment plus
resection.

There were inherent limitations to our meta-analysis. The power of our study was low and
the insignificant differences in subgroup comparisons are probably due to lack of statistical
power, especially when compared to others that included all study types in their analysis.
Given that there is no data from phase III trials, we limited our scope to prospective, phase II
trials to obtain the best data available. Despite this, our findings are consistent with similar,
larger studies.21

Although trials included in this analysis were from 1993 to 2010, actual treatment dates
spanned from 1986 to 2006 (Table S1). Most trials were 2–4 years in length, with three trials
lasting 5–6 years. During this 20 year period, there have been major changes in the treatment
of pancreatic cancer, including chemotherapy, radiotherapy, and surgical management. This
aspect introduces great variability in patient treatment between trials. The definition for
resectability varied widely between studies. Studies included in this analysis spanned seven
years and had a wide range of resection criteria, some of which were not clearly stated
altogether. This finding is most evident in patients with locally advanced disease, especially
those with “borderline tumors”. As a result of this variation, our analysis grouped patients
with borderline disease and those patients with unresectable disease together into one group.
Despite this limitation, our analysis reflects the best data available on this particular topic.

Another limitation of our study is the deficiency of margin status data. It is widely accepted
that margin status in pancreatic resection is a crucial factor when determining patient
outcomes. However, margins were not clearly defined in these trials, and no analysis could
be performed to relate margin status and patient outcomes after receiving neoadjuvant
treatment.

Publication bias is one of the major concerns of meta-analysis. The estimates could be
inflated when the results are mainly based on published studies. We used funnel plots as a
visual aid to investigate potential publication bias. However, due to the limited number of
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studies in our meta-analyses, it might be difficult to identify all publication bias from the
funnel plot, since a funnel plot with a small number of studies may appear asymmetric
simply by chance. It is well known that the techniques we have for correcting for publication
bias are sometimes poor. Thus, we might not able to remove the potential publication bias
completely. The likelihood of potential publication bias could be further reduced if
unpublished studies that meet the inclusion criteria were available.

The problem of heterogeneity found in all meta-analysis studies was partially handled using
the random effects model. The Cochran Q test was used to detect heterogeneity of the meta-
analysis. We used a p-value of less than 0.10 to indicate heterogeneity rather than the
conventional cutpoint of 0.05 because the Cochran Q test has low statistical power at
detecting heterogeneity when there are few studies. Approximately 2/3 of our meta-analyses
show significant evidence of heterogeneity. Random-effects models were used to take into
account the between-study variation. Causes of heterogeneity were investigated by using a
general linear model. However, no significant source of heterogeneity was detected.

In conclusion, the data compiled from this meta-analysis highlights the importance of
preoperative staging. Despite the limitations of this study, the data suggest that patients with
borderline or unresectable disease may see the most benefit from neoadjuvant treatment.
Like other GI malignancies, treating patients with borderline resectable pancreatic cancer
before surgery may ultimately allow for resection in a significant number of these patients,
and provides a period of time to select those patients with better tumor biology that will
benefit from resection. In contrast, preoperative therapy in those patients with resectable
tumors has minimal benefit and may delay a potentially curative operation. With the advent
of more effective chemotherapeutic or targeted treatments, a neoadjuvant approach may
evolve into a more effective option. However, there is a great need to establish and adhere to
a set of standardized resection criteria for patient stratification to enable the pursuit of larger,
more comprehensive trials in the future.
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Figure 1.
Partial response pooled percentages in patients following neoadjuvant treatment, including
the 95% confidence interval from the random effects model and number of patients in each
group.
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Figure 2.
Stable disease pooled percentages in patients following neoadjuvant treatment, including the
95% confidence interval from the random effects model and number of patients in each
group.
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Figure 3.
Rate of resection pooled percentages in patients following neoadjuvant treatment, including
the 95% confidence interval from the random effects model and number of patients in each
group.
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Table 1

Summary of included studies and group assignments.

Group Total number of studies Total number of patients

All patients 14 536

Group A (resectable before treatment) 9 402

Group B (borderline/unresectable before treatment) 5 134
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Table 2

Grade 3/4 toxicity for neoadjuvant treatment, including 95% confidence interval from the random effect
model and number of studies in each group.

Group Grade 3/4 toxicity

All patients 39.9% [21.3%, 60.3%]
I2 = 93.4% [89.6%, 95.8%]
(n=346)

Group A (resectable before treatment) 37.0% [12.1%, 66.3%]
I2 = 95.8% [93.1%, 97.5%]
(n=256)

Group B (borderline/unresectable before treatment) 46.2% [36.1%, 56.4%]
I2 = 0.0% [0.0%, 89.1%]
(n=90)

Surgery. Author manuscript; available in PMC 2012 September 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Assifi et al. Page 15

Table 3

Local and Distant Recurrence, including 95% confidence interval from the random effect model and number
of studies in each group.

Group Local Recurrence Distant Recurrence

All patients 11.1% [5.6%, 18.0%]
I2 = 45.3% [0.0%, 75.8%]
(n=345)

43.9% [34.5%, 53.6%]
I2 = 46.9% [0.0%, 75.3%]
(n=364)

Group A (resectable before treatment) 14.5% [9.6%, 20.0%]
I2 = 44.5% [0.0%, 79.7%]
(n=252)

44.6% [37.6%, 51.7%]
I2 = 4.6% [0.0%, 75.8%]
(n=271)

Group B (borderline/unresectable before treatment) 4.4% [0.2%, 13.4%]
I2 = 0.0% [0.0%, 88.3%]
(n=93)

46.5% [13.3%, 81.6%]
I2 = 79.6% [35.4%, 93.6%]
(n=93)
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Table 4

Tumor Response, including 95% confidence interval from the random effect model and number of studies in
each group.

Group Complete Response Partial Response Stable Disease Progressive Disease

All patients 1.8% [0.6%, 3.6%]
I2 = 35.1% [0.0%, 68.1%]
(n=330)

18.8% [9.7%, 29.9%]
I2 = 81.8% [68.6%, 89.5%]
(n=330)

59.2% [46.1%, 71.6%]
I2 = 81.9% [68.8%, 89.5%]
(n=330)

18.9% [13.1%, 25.4%]
I2 = 49.9% [0.1%, 74.9%]
(n=330)

Group A (resectable
before treatment)

0.8% [0.0%, 2.6%]
I2 = 0.0% [0.0%, 0.0%]
(n=196)

9.5% [2.9%, 19.4%]
I2 = 72.8% [37.3%, 88.2%]
(n=196)

73.9% [63.2%, 83.3%]
I2 = 58.2% [0.0%, 83.1%]
(n=196)

17.0% [11.9%, 22.7%]
I2 = 0.0% [0.0%, 69.6%]
(n=196)

Group B (borderline/
unresectable before
treatment)

4.0% [0.3%, 11.6%]
I2 = 65.1% [8.6%, 86.7%]
(n=134)

31.8% [24.2%, 39.8%]
I2 = 45.0% [0.0%, 79.8%]
(n=134)

40.9% [32.8%, 49.3%]
I2 = 27.1% [0.0%, 71.2%]
(n=134)

21.8% [10.1%, 36.5%]
I2 = 72.1% [29.6%, 88.9%]
(n=134)
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Table 5

Rate of Resection, including 95% confidence interval from the random effect model and number of studies in
each group.

Group Resected Patients/All RO/Resected Patients

All patients 54.2% [41.5%, 66.6%]
I2 = 88.7% [82.9%, 92.6%]
(n=536)

80.6% [71.0%, 88.7%]
I2 = 72.4% [52.9%, 83.9%]
(n=536)

Group A (resectable before treatment) 65.8% [55.4%, 75.6%]
I2 = 78.2% [58.7%, 88.4%]
(n=402)

85.1% [76.8%, 91.9%]
I2 = 65.6% [30.1%, 83.1%]
(n=402)

Group B (borderline/unresectable before treatment) 31.6% [14.0%, 52.5%]
I2 = 84.4% [65.1%, 93.0%]
(n=134)

62.2% [29.9%, 89.4%]
I2 = 78.8% [49.3%, 91.1%]
(n=134)
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Table 6

Overall median survival (mo) and survival in resected patients (mo) for each group.

Group Overall median survival (range) Median survival in resected patients (range)

All patients 13.8 (9–26.5)
(n=490)

22.9 (11.7–34)
(n=447)

Group A (resectable before treatment) 15.1 (9.4–26.5)
(n=356)

23.0 (11.7–34)
(n=357)

Group B (borderline/unresectable before treatment) 11.2 (9–19.4)
(n=134)

22.3 (18–26.3)
(n=90)
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