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Abstract

Purpose To analyze the 3-month life expectancy rate in pancreatic cancer (PC) patients treated within prospective trials
from the German AIO study group.

Patients and methods A pooled analysis was conducted for patients with advanced PC that were treated within five phase
II/III studies conducted between 1997 and 2017 (Gem/Cis, Ro96, RC57, ACCEPT, RASH). The primary goal for the current
report was to identify the actual 3-month survival rate, a standard inclusion criterion in oncology trials.

Results Overall, 912 patients were included, 83% had metastatic and 17% locally advanced PC; the estimated median
overall survival (OS) was 7.1 months. Twenty-one percent of the participants survived <3 months, with a range from 26%
in RC57 to 15% in RASH. Significant predictors for not reaching 3-month OS were > 1 previous treatment line (p <0.001)
and performance status (p <0.001).

Conclusions Despite the definition of a life expectancy of >3 months as a standard inclusion criterion in clinical trials for

advanced PC, a significant proportion of study patients does not survive >3 months.
Trial registration numbers NCT00440167 (AIO-PK0104), NCT01729481 (RASH), NCT01728818 (ACCEPT).
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Introduction

Pancreatic cancer still remains one of the most lethal malig-
nancies and is projected to become the second leading cause
of cancer-related death by 2030 [1]. Numerous clinical trials
have been conducted since the introduction of gemcitabine
in 1997, with most of them being negative for the primary
endpoint OS [1]. Two positive phase III studies (PRODIGE/
ACCORD-11/0402 and MPACT) have implemented our
current standard regimens for metastatic pancreatic cancer,
FOLFIRINOX and gemcitabine/nab-paclitaxel [2, 3]. Our
group has conducted five prospective, multicenter phase 11/
III studies in advanced pancreatic cancer since 1997, all of
them within the national AIO (“Arbeitsgemeinschaft Intern-
istische Onkologie”) study group of the German Cancer
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Society. All five trials (Gem/Cis, Ro96, RC57, ACCEPT,
RASH) have been published in peer-reviewed international
journals: details on study design and clinical results from
each study can be found in these original reports [4-8].
Additionally, the major trial characteristics of the current
pooled analysis from these first-line studies are summarized
in Table 1.

Nearly all clinical trials in gastrointestinal oncology (and
in oncology overall) have introduced predefined inclusion
criteria regarding life expectancy: in pancreatic cancer usu-
ally a life expectancy of at least 3 months is required to
enter a patient in a prospective trial investigating systemic
therapy. The purpose of this approach usually is to exclude
patients with a very poor prognosis (e.g., determined either
by host factors or tumor biology), often associated with a
risk of early drop-out, and thus allowing a profound analy-
sis of relevant clinical endpoints like objective treatment
response and toxicity in the study cohort [9]. However, this


http://crossmark.crossref.org/dialog/?doi=10.1007/s12094-023-03323-1&domain=pdf
http://orcid.org/0000-0001-6745-7177

Clinical and Translational Oncology (2024) 26:1268-1272 1269
Table 1 Summary of trial characteristics of the included studies for the pooled analysis
Characteristic All patients Gem/Cis Ro9%6 RC57 ACCEPT RASH
Number of patients, 912 190 188 274 115 145
n
Treatment arm A: Gem/Cis A: Cap/Gem A: Cap/Erlo-Gem A: Gem/Afa A: Gem/Erlo
B: Gem B: Cap/Ox B: Gem/Erlo-Cap B: Gem B: Gem/Erlo-FOL-
C: Gem/Ox FIRINOX
Phase of trial 111 II 11 I I
Primary endpoint oS PFS after 3 months TTF after Istand OS 1-year survival rate

12/1997-01/2017
-1v

12/1997-01/2002
-1v

Recruiting period

UICC-Stage I-1v

07/2002-06/2004

2nd line therapy in rash-positive
patients > 40%
05/2006-12/2008  04/2013-01/2017 07/2012-07/2015

II-1v v v

Gem Gemcitabine, Cis Cisplatin, Cap Capecitabine, Ox Oxaliplatin, Erlo Erlotinib, Afa Afatinib, OS overall survival, PFS progression-free sur-

vival, TTF time to treatment failure

specific inclusion criterion of a life expectancy of at least
3 months is of course based on the subjective judgement of
the local investigator.

We, thus, aimed to analyze the 3-month survival rate und
clinical predictors of this time-to-event endpoint in a large
cohort of pancreatic cancer patients who all were treated
within trial protocols of the AIO study group conducted dur-
ing the last two decades in a German multicenter setting.

Materials and methods

Five prospective, multicenter AIO trials led by our Munich
group were included in this pooled analysis: Gem/Cis, R096,
RC57 (AIO-PKO0104), ACCEPT, RASH [4-8]. The overall
recruiting period was December 1997-January 2017. While
the studies Gem/Cis, Ro96 and RC57 included both locally
advanced and metastatic pancreatic cancer, the two latest
trials ACCEPT and RASH only recruited patients with meta-
static disease. Three trials had a phase II design, 2 studies
were phase III protocols (for details see Table 1). In all pro-
tocols, a life expectancy of at least 3 months (based on the
assessment of the treating physician) had been requested as
a trial inclusion criterion.

Individual patient data from 912 patients were included in
a combined database, time-to-event endpoints were analyzed
by the Kaplan—-Meier method, differences between groups
were compared using the log-rank test. Chi-squared non-
parametric statistics were employed to analyze categorical
data and determine if any significant associations or differ-
ences existed among the variables. For statistical analysis,
the SPSS software package, version 29, was used.

Results

In the 912 patients included in this pooled analysis, median
age was 63 years (range 2489 years), 59% of the patients
were male and 83% had metastatic disease at study entry.
Thirty-two percent of the patients analyzed had an ECOG
performance status of 0, 54% an ECOG of 1 and 10% an
ECOG of 2. The median OS was estimated with 7.1 months
(95% CI 6.5-7.6 months) in the entire population of study
patients and is 9.0 months (95% CI 8.4-9.6 months) for all
patients with a survival > 3 months. 48% of patients included
in the AIO trials received any kind of second-line therapy
after failure of first-line study treatment.

The detailed results of the 3-month survival analysis are
summarized in Table 2: in the overall dataset, 21% of the
patients died before month 3 after trial inclusion, with the
numerically highest (26%) rate in the phase III RC57 (AIO-
PK0104) study and the lowest (15%) in the RASH study.
Further subgroup analysis showed a significant correlation
of the 3-month survival rate with the use of subsequent treat-
ment after failure of first-line therapy (p <0.001) and ECOG
performance status (p <0.001). No association with 3-month

Table 2 Three-month OS rate in the pooled dataset as well as in the
included trials (n=887)

Study OS < 3 months, n [%] OS > 3 months, n [%]
Pooled dataset 185 [20.9] 702 [79.1]
Gem/Cis 36 [18.9] 154 [81.1]
R096 32[19.5] 132 [80.5]
Rc57 72 [26.3] 202 [73.7]
ACCEPT 24 [20.9] 91 [79.1]
RASH 21 [14.6] 123 [85.4]

OS overall survival
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survival was found for gender (p =0.972), age (p=0.227),
and primary tumor localization in the pancreas (p =0.058).

Discussion

Conducting clinical trials in advanced pancreatic cancer
remains a challenge, with a high proportion of negative stud-
ies and a highly vulnerable, poor-prognosis patient popula-
tion. The definition of trial inclusion criteria is essential for
the trial population and in the end of course also for the
efficacy and safety results of a study. A good example in
this context is the PRODIGE/ACCORD-11/0402 trial that
investigated the use of the intensive 4-drug regimen FOL-
FIRINOX in metastatic pancreatic cancer: this study had
restrictive inclusion criteria on host factors like performance
status, organ function (e.g., liver) and co-morbidities [2].
Despite these rather “objective” inclusion criteria, many
(if not nearly all) trials investigating systemic therapy in
advanced pancreatic cancer during the last two decades also
included a life expectancy of at least 3 months as a criterion
for study entry: a fact that also is true for all our 5 AIO
studies analyzed here [4-8]. However, as the current pooled
analysis shows, a significant proportion of patients (21%)
treated in these five protocols did in fact not survive more
than 3 months after study entry. The 3-month survival rate
was the highest (86%) in the RASH study (Table 2), which
of interest used the same inclusion criteria as the PRODIGE/
ACCORD-11/0402 study, as it also investigated the use of
FOLFIRINOX (in patients not developing skin rash after a
4-week lead-line treatment with gemcitabine + erlotinib) [7].

One might conclude from these data that a strict selection
of patients based on organ function, performance status, and
co-morbidities better selects poor-prognosis patients than
the sole assessment of expected prognosis by the treating
oncologist. In a cross-trial comparison approach estimated
from the published Kaplan—Meier curves from PRODIGE/
ACCORD-11/0402 and MPACT, an early death rate of about
10-15% occurred during the first 3 months after randomiza-
tion in these pivotal phase III trials as well [2, 3]. A propor-
tion of approximately 20% of patients not alive 3 months
after study entry was also reported in the international phase
IIT NAPOLI-3 trial, that was presented recently at the 2023
annual meeting of the American Society of Clinical Oncol-
ogy (ASCO) and compared a novel regimen called NAL-
IRIFOX with standard gemcitabine and nab-paclitaxel [10].

When reflecting on these—at least in our opinion—clini-
cally relevant data, one must keep in mind that a transfer of
data from controlled clinical trials in advanced pancreatic
cancer to a patient population that we see in the clinical
routine may have several limitations. In the meanwhile it
is quite evident that a significant proportion of European
patients with advanced pancreatic cancer may not receive
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tumor-specific treatment at all and that survival in unse-
lected, population-based registries often is reported to be
very poor (in the range of 2-3 months) for patients newly
diagnosed with metastatic pancreatic cancer [11-15]. Thus,
the oncological community should make every effort to
increase the proportion of patients with pancreatic cancer
who receive effective tumor-specific treatment, enhance the
recruitment for clinical trials and select patients for trials
not only under aspects of drug approval but also for post-
approval generalizability of the data real-word patients [16].

In the current literature, only limited studies and articles
address the question whether the 3-month life expectancy is
a valid inclusion criterion for clinical trials, especially in the
phase II and phase III setting [9]. Based on an own literature
search, the authors did not find publications on this topic
for pancreatic cancer up to now; however, some evidence is
available from other gastrointestinal malignancies like colo-
rectal cancer [17, 18].

In conclusion, the authors believe that—also based on
our data reported here—the common standard inclusion
criterion of “3-month life expectancy” for clinical trials in
pancreatic cancer should be discussed very critically and
a removal of this criterion on the list of trial participation
criteria seem reasonable for future studies. A selection of
patients should instead be performed using relevant host
factors (like organ function, performance status, and co-
morbidities) and ideally also novel parameters that reflect
tumor biology—while this may, on the other hand, may limit
the generalizability of trial results.
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