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Abstract

Introduction: Several meta-analyses have reported the survival benefits and safety issues of chemotherapy regimens for pancreatic cancer (PC). The aim was to
perform an umbrella review to summarize the existing evidence from meta-analyses of randomized controlled trials (RCTs).

Methods: EMBASE, PubMed, Cochrane database of systematic reviews, and Epistemonikos were searched from inception to October 31st, 2021.Methodological
quality was assessed using the A Measurement Tool to Assess Systematic Reviews (AMSTAR-2). The quality of evidence was evaluated using GRADE criteria (Grading of
Recommendations, Assessment, Development, and Evaluations).

Results: A total of 2,732 records were identified with 24 articles corresponding to 168 meta-analyses in resected/metastatic PC. Two (8.3%) studies were found to
be of high methodological quality. Eighty (47.6%) meta-analyses reported survival benefits of using combination chemotherapy, while 88 (52.4%) meta-analyses reported
safety outcomes. 78 (46.42%; 36-efficacy, 42-safety outcomes) of the 168 meta-analyses were statistically significant (P <0.05). No meta-analyses were found to be of
high-quality evidence. Twelve meta-analyses reporting the survival benefits of gemcitabine combinations were graded as moderate quality of evidence. Combination
regimen FOLFIRINOX, gemcitabine nab-paclitaxel (gem/nab), and gemcitabine capecitabine (gem/cap) compared to gemcitabine monotherapy were found to improve
overall survival (OS) and progression free survival (PFS) for both resected (0S: HR = 0.78 (0.69-0.89); PFS: HR=0.79 (0.66-0.94)) and advanced PC (OS: HR = 0.76 (0.68-
0.85); PFS: HR = 0.68 (0.60 -0.78)). One meta-analysis comparing the gemcitabine combination regimens (with Nab/Paclitaxel or Capecitabine) versus monotherapy
among metastatic PC patients was upgraded to high quality after a sensitivity analysis excluding small-sized studies (PFS; HR = 0.78 (95% Cl, 0.69-0.88)). The remaining
meta-analyses were either low or very low quality of evidence.

Conclusion: Our review showed that the use of combination chemotherapy regimens demonstrated survival benefits over gemcitabine monotherapy, which were
supported by moderate to high-quality evidence. Gemcitabine combined with taxanes particularly showed high benefits for overall survival but only a modest benefit
for progression free survival for metastatic PC. SWOG-1505 study compared perioperative FOLFIRINOX vs gem/nab in patients with resectable PC but no differences
in survival was found. To date, FOLFIRINOX and gem/nab have been compared in the perioperative setting but no phase Ill trials have performed direct head-to-head
comparisons for FOLFIRINOX against gemcitabine-based combination treatments in the metastatic setting. In future, head-to-head clinical trials comparing safety and
efficacy for FOLFIRINOX vs gemcitabine-based combinations regimens (specifically gem/nab and gem/cap) in the metastatic setting are required.
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Introduction

Pancreatic cancer (PC) is associated with high morbidity,
mortality, and poor prognosis. Although accounting for only
2.6% of the global cancer burden in 2022 with an estimated
total of 495,773 new cases, this malignancy was the seventh
leading cause of cancer mortality, leading to 466,003 deaths
worldwide([1]. At its current trajectory, PC is expected to
surpass breast cancer as the third leading cause of cancer
death by 2025 despite the relatively small number of cases
[2]. While overall cancer survival has increased over the last
two decades due to superior therapeutic strategies and earlier
detection,—improvements in survival for pancreatic ductal
adenocarcinoma has been modest [3,4]. For resected PC, there
have been significant improvements in survival with adjuvant
chemotherapy regimen FOLFIRINOX [4].

Approximately 80% of PC patients have an unresectable
disease. Of these, 50% have metastatic disease and 30% have
locally advanced disease [4]. Only about 20% are diagnosed
in their early stages when surgical resection is possible. For
advanced PC, chemotherapy is the mainstay treatment and
for resectable PC, although surgery is the primary treatment
modality, survival is prolonged with the use of chemotherapy
either in the adjuvant or neoadjuvant setting. In current
practice, FOLFIRINOX, gemcitabine-nab paclitaxel (gem/nab),
gemcitabine-capecitabine (gem/cap), gemcitabine S-1 are
commonly used treatment regimens for PC. Other agents such
as irinotecan, and platinum agents like cisplatin and oxaliplatin
have also been added to the array of treatments for PC, vastly
widening the range of chemotherapy agents available [5].

Several meta-analyses of randomized controlled trials
(RCTs) have been published that assessed the safety and the
survival benefits of different combination chemotherapy
regimens for PC. However, no attempt has been made to
summarize the findings from these meta-analyses and assess
the quality of evidence. Umbrella reviews make it feasible to
summarize the evidence from multiple meta-analyses on the
same topic [6,7]. This umbrella review aimed to systematically
identify relevant meta-analyses of RCTs, summarize their
findings, and assess the quality of evidence to provide an
aggregate picture of survival benefits and safety concerns
associated with different combination chemotherapy regimens
for PC. This study could help determine which chemotherapy
regimen is optimal for resectable and metastatic PC in terms of
both efficacy and safety.

Methods

This umbrella review was conducted according to the
Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) guidelines [8]. The protocol of this
umbrella review has been registered in OSF Registries (https://
osf.io/32dze/).

Search strategy

A systematic literature search was conducted in PubMed,
EMBASE, Cochrane database of systematic reviews, and

Epistemonikos from inception until October 31, 2021.
Additional articles from reference list of included studies were
also searched. Our search strategy included PC type, line of
therapy, and different chemotherapy treatments. The search
strategy is listed in the supplementary documents (eTable 1).

Eligibility criteria

We included systematically reviewed meta-analysis and
network meta-analysis (NMA) of randomized controlled trials
(RCTs) that compare survival benefits and/or adverse events of
at least two or multiple chemotherapy treatment regimens that
are used as first line therapy for both resectable and metastatic
PC. No language restrictions were applied. When more than
one meta-analysis was available for the same research
question, we selected the meta-analysis with the largest data
set as previously described elsewhere [7,9,10]. We excluded
pooled analyses of a non-systematic selection of observational
studies, non-systematic reviews, and indirect/mixed
treatment estimates from NMA that did not perform grading.
We also excluded meta-analysis that provided insufficient or
inadequate data for evidence synthesis.

Title and abstract screenings were done independently by
two reviewers (CJ, MS). Full text screening of the potentially
eligible articles was also done by the same two reviewers. A
third reviewers (AK) was consulted in case of any discrepancies.

Data extraction

Data were extracted at the meta-analysis level. The primary
outcome for this review was survival. Types of survival included
were overall survival (0OS) and progression free survival (PFS)
/disease free survival (DFS). Adverse events as defined and
graded by Common Terminology Criteria in Adverse Events
(CTCAE) were also included as a secondary outcome [11].
Definition for each survival outcome and a list of adverse
events included in this review is provided in the supplementary
materials (eTable 2).

Methodological quality assessment

The methodological quality of each eligible meta-
analysis was assessed using A Measurement Tool to Assess
Systematic Reviews (AMSTAR-2) [12], and quality was rated
as critically low, low, moderate, or high. Two reviewers (AC,
SV) independently performed the data extraction and quality
assessments, and a third reviewer (AK) was consulted with any
disagreements for resolution.

Data synthesis and sensitivity analyses

For each meta-analysis, we reported the summary
estimates, corresponding 95% confidence intervals (CIs),
heterogeneity with the I> statistic, and publication bias
according to the original studies. The quality of evidence
in a meta-analysis was assessed by using the grading of
recommendations, assessments, and evaluations (GRADE)
approach [13]. The GRADE approach comprises of five domains
1) risk of bias in the individual studies, (2) inconsistency, (3)
indirectness, (4) imprecision, and (5) publication bias and the
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quality of evidence is categorized as very low, low, moderate,
and high [14]. GRADEpro version 3.6.1. was used for assessing
strength of evidence (McMaster University, 2014).

For each meta-analysis that was initially graded as high or
moderate quality of evidence, a series of sensitivity analyses
were performed to determine the robustness of the findings
as follows: excluding primary studies with a high risk of bias
and by excluding small-sized studies (i.e., include 25% of the
largest trials and exclude small sized studies regardless of
existence of small study effect) [15,16].

Results
Study selection

A total of 2,732 publication were screened and of those
271 (9.92%) full-text articles were assessed for eligibility.
From 271 articles, 24 (8.85%) [17-40] articles corresponding
to 168 meta-analyses in patients with either resected (n =
34) or metastatic (n = 134) PCs were included in this umbrella
review (Figure 1). The reasons for exclusion for the remaining
247 (91.15%) articles are provided in supplementary material
(eTable 3).

Study characteristics

Characteristics of the included meta-analyses are
summarized in supplementary material (eTable 4, eTable 5).
The median number of RCTs per meta-analysis for both survival
and adverse event outcomes were 5 [Interquartile range (IQR):
survival outcome (3-7); adverse event outcomes (4-9)]. The
sample size per meta-analysis was 1043 for survival outcomes
(IQR: 468 — 2089) and 1442 for adverse event outcomes (IQR:
916 — 2104). The median duration of follow up time was 41
months (IQR: 34 - 57). The meta-analyses included in this
umbrella review were published between 2006 and 2021.
Among 168 meta-analyses, 80 (47.61%) and 88 (52.38%)
meta-analyses reported survival and adverse event outcomes,
respectively.

Quality assessment

Evaluation of methodological quality of included meta-
analyses using AMSTAR-2 revealed that only 2 (8%) [36,37]
studies were found to be of high methodological quality, 6
(25%) [17,21,24-26] were moderate, 9 (38%) [18,20,30-33,38-
40] were low, and the remaining 7 (29%) [19,23,27-29,34,35]
were rated as critically low quality.

] Database search
& records identified
E (n=2,732)
b=
2
J— Records after duplicates removed
(n=2,631)
2
g
@A
Records screened Records excluded
- (n=2,631) (n=2,360)
£
fw Full text articles assessed for Full text articles excluded
] eligibility [n=247)
[n=271)
B Reasons for exclusion:
(73) Different line of therapy (second line/third line)/ different
- Studies included in data therapy/studies focused on neoadjuvant therapy
5 axtraction (84) Systematic reviews/only reviews
‘—3_ (n=24) (33) Different study design/observational studies
= n= (10) Guidelinefconference/abstracts
(8) Studies with same PICO
{4) Insufficient data

(35) Other (different disease/gene/comparators/outcomes of
interest

Resectable pancreatic cancer
articles

{n=4) {n=20)

Metastatic/Advanced
pancreatic cancer articles

PICO - population, intervention, comparator, and outcome.

Figure 1: Study flow diagram.
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Findings from survival outcomes

Among 80 meta-analyses, OS was reported in 56 (resected
— 5; metastatic — 51) meta-analyses and the remaining 24
(resected — 7; metastatic — 17) reported PFS. A total of 36
meta-analyses (45%) were found to be statistically significant
at p £0.05 [resected: OS — 3, PFS — 4; metastatic: OS — 16, PFS
— 13] (Descriptive characteristics of all statistically significant
associations for survival outcomes are included in Table 1).
Overall, the findings from these meta-analyses suggested
that the combination treatment regimens improved survival
outcomes compared to gemcitabine monotherapy. Combination
treatments reported a median survival of 16.8 months (IQR: 5
-23) compared to 9.3 months (IQR: 3 — 14) for gemcitabine
monotherapy. Forty-four (55%) meta-analyses were found tobe
non-statistically significant and the descriptive characteristics
of survival outcomes without statistical significance at p<0.05
are presented in eTable 4.

GRADE was used to assess strength of evidence and we
found that majority of the meta-analyses were graded as either
low (N = 28) or very low (N = 22) quality. Twelve meta-analyses
focusing on survival outcomes were found to be of moderate
quality (Figure 2). We were unable to grade 18 meta-analyses
because of lack of either risk of bias data or publication bias
data. Among 12 meta-analyses [22,24,26,36,37,40] graded
as moderate quality, 2 meta-analyses [22,36] comparing
combination therapy (gem/cap, FOLFIRINOX, and gem/nab)
with gemcitabine monotherapy demonstrated improved OS
(HR=0.78 (0.69-0.89)) and PFS (HR=0.79 (0.66-0.94)) in
resected PC patients. Improvements in PFS for resected PC
was specific for Ro resection cases whereas OS was applicable
to both patients with Ro and Ri1 resection. Other 6 meta-
analyses [22,24,26,37,40] comparing combination therapy
with gemcitabine monotherapy demonstrated improved OS in
metastatic PC patients (Figure 2). Gem/taxane combinations
[nab-paclitaxel and liposomal paclitaxel (HR = 0.71 (0.62-
0.82)) and nab-paclitaxel, liposomal paclitaxel, and docetaxel
(HR = 0.75 (0.67-0.85))] followed by combination of gem/cap,
gem/nab, and FOLFIRINOX (HR = 0.76(0.68-0.85)) were found

Authoer Pepulation Combination intervention Comparartor
Kharat et al., 2021 Resected Gem,/Cap, Gem,/MNab, FOL Gem
Galvano et al., 2020 RO Resected Gem/Cap, Gem,/Mab, FOL Gem
Liu et al., 2015 Advanced PC Gem/5-1 Gem
Zhang et al., 2017 Advanced PC Gem/Nab, Liposomal PXL, Docetaxel Gem
Lin et al., 2019 Advanced PC Gem/Cap, Gem,/5-1 Gem
Lin et al., 2019 Advanced PC Gem/Nab, Liposomal PXL Gem
¥iao et al.,, 2020 Advanced PC Gem/Cap Gem
Kharat et al., 2021 Advanced PC Gem,/Cap, Gem,/MNab, FOL Gem
Liu et al., 2015 Advanced PC Gem/5-1 Gem
Lin et al., 2019 Advanced PC Gem/Nab, Liposomal PXL Gem
¥iao et al.,, 2020 Advanced PC Gem/Cap Gem
Kharat et al., 2021 Advanced PC Gem,/Cap, Gem,/MNab, FOL Gem

OS - overall survival; PFS - progression free survival; DFS - disease free survival; HR - hazard ratio; CI - confidence interval; Gem/Cap -
paclitaxel; PC - pancreatic cancer

Figure 2: Figure describing study characteristics of moderate quality meta-analyses.

to have the highest OS improvement. The remaining 4 meta-
analyses [22,24,37,40] comparing combination therapy with
gemcitabine monotherapy demonstrated improved PFS among
metastatic PC patients (Figure 2). Gem/S-1 was found to have
the highest PFS with a HR of 0.64 (0.56 - 0.74), followed by
gem/cap, gem/nab and FOLFIRINOX (HR = 0.68 (0.60 -0.78)).
Gemcitabine combinations with taxanes and capecitabine
showed modest improvements in PFS (gem/taxanes: HR = 0.79
(0.59-0.82); gem/cap: HR = 0.80 (0.72-0.90)).

Findings from safety outcomes

Of the 88 meta-analyses reporting adverse event outcomes,
22 were for resected PC and 66 for metastatic PC. The most
common adverse events included in meta-analyses were
nausea/vomiting (N = 17), neutropenia (N = 16), anemia (N =
13), diarrhea (N = 13), thrombocytopenia (N = 12), fatigue (N =
8), leukopenia (N = 4), neuropathy (N = 1), and combination
of different above adverse events (N = 4). Of the 88 meta-
analyses, 42 (47.72%) were found to be statistically significant
at p<0.05 (Descriptive characteristics of all statistically
significant associations for safety outcomes are included in
Table 2). List of statistically significant AEs were as follows:
diarrhea (N = 9), neutropenia (N = 8), thrombocytopenia (N
= 7), nausea/vomiting (N = 6), fatigue (N = 3), leukopenia (N
= 2), anemia (N = 2), neuropathy (N = 1), and combination of
different above adverse events (N = 4). Of the 42 meta-analysis
that were found to be statistically significant, 32 (76.19%)
meta-analysis suggested that combination treatment regimens
were associated with increased risk of adverse events among
both resected and metastatic PC compared to gemcitabine
monotherapy. The remaining 10 (23.81%) meta-analyses
suggested that combination regimens did not significantly
increase risk of adverse events, specifically neutropenia
(metastatic PC - 2; resected PC - 1), thrombocytopenia
(metastatic PC — 1; resected PC - 1), followed by anemia (n
= 1), leukopenia (n= 1) for resected PC, and nausea/vomiting
(n = 2) and diarrhea (n =1) for metastatic PC (Table 2). The
remaining 46 (52.27%) meta-analyses were found to be non-
statistically significant and the descriptive characteristics of

Outcome HR 95% Cl P (%) AMSTAR
0s . 078 069 0.89 13 Moderate
DFS - 079 066 094 20 High
os [ 083 072 09 0 Low
0s — 075 067 085 11 Moderate
0s —_— 086 078 095 0 High
[+13 — : 071 062 082 [i} High
os _— 085 075 095 0 Moderate
0s — 076 068 085 56 Moderate
PFS —_— 0.64 056 074 0 Low
PFS —_— 079 059 0.82 0 High
PFS —_ 080 072 090 0 Moderate
PFS e 068 060 078 65 Moderate

0.4 0.6 L} 1 b

Faver Combination therapy Favor Monotherapy

Gem/Nab - b-paclitaxel; FOL - FOLFIRINOX; Gem/S-1 - gemcitabine S-1; Liposomal PXL - liposomal

0S: overall survival; PFS: progression free survival; DFS: disease free survival; HR: hazard ratio; Cl: confidence interval; Gem/Cap: gemcitabine capecitabine; Gem/Nab;
gemcitabine nab-paclitaxel; FOL: FOLFIRINOX; Gem/S-1: gemcitabine S-1; Liposomal PXL: liposomal paclitaxel; PC: pancreatic cancer
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safety outcomes without statistical significance at p<0.05 are
presented in eTable 5.

We found that majority of the meta-analyses were graded
as either low (N=36) or very low (N=30) quality. No meta-
analysis for adverse events was found to be of moderate or high
quality. We could not grade 22 meta-analyses, and this was
due to lack of either risk of bias data or publication bias data
(eTable 5).

Sensitivity analysis

Findings from sensitivity analyses are presented in
supplementary material eTable 6. When RCT's with a high risk
of bias were excluded, only one meta-analysis [24] comparing
gem/cap to gemcitabine monotherapy for PFS in patients
with metastatic PC was downgraded to low quality due to
imprecision, while others retained the same rank. A sensitivity
analysis excluding small-sized studies showed that one meta-
analysis [22] comparing gemcitabine combination therapy
(with nab/paclitaxel or capecitabine) versus gemcitabine
monotherapy among metastatic PC patients for PFS was
upgraded to high quality evidence (HR = 0.78 (95%CI, 0.69-
0.88)). Meanwhile, one meta-analysis [26] comparing gem/
taxanes (nab-paclitaxel, liposomal paclitaxel, and docetaxel)
to gemcitabine monotherapy was downgraded to very low
quality because of high imprecision, while others retained the
same rank.

Discussions

Chemotherapy is one of the most effective modalities to
improve outcomes in PC treatment. Chemotherapeutic agents,
such as fluorouracil and gemcitabine, have been used both
as monotherapy and in combination with other drugs for PC.
With more clinical studies performed, the efficacy and safety
of numerous chemotherapy regimens have been gradually
improved over the years and are often individualized to
patient characteristics. Several meta-analyses have compiled
clinical studies to compare clinical outcomes of chemotherapy
regimens. However, no attempt has been made to summarize
the overall findings from these meta-analyses and assess the
quality of evidence. To our understanding, this is the first
umbrella review performed to include the most recent evidence
on chemotherapy treatments in both resected and metastatic
PC exploring efficacy and safety outcomes.

Our findings suggest that there were only 2 of 24 studies of
high methodological quality using the AMSTAR-2 tool and 12
of 168 meta-analyses of moderate strength of evidence using
GRADE. This shows that majority of the existing evidence
is of poor quality, and we need additional studies with high
quality to be published. In addition, most meta-analyses were
focused on metastatic PC. There were only 34 of 168 meta-
analyses that explored outcomes in resected PC. The clinical
studies focused on resected PC are limited and we need more
investigative studies focusing on safety and efficacy of adjuvant
chemotherapy treatments.

Conventionally, combining different chemotherapeutic
agents for antineoplastic treatment, especially those with

synergistic effects, is expected to enhance the kill rate of
cancer cells beyond an additive impact [41]. This could explain
the findings of our analysis where combination treatment
regimens conferred better survival outcomes in both resected
PC and metastatic PC over monotherapy regimens. Recent
clinical practice guidelines, including those by the National
Comprehensive Cancer Network (NCCN) [5] and the American
Society of Clinical Oncology (ASCO) [42,43] recommended
combination chemotherapy, such as gemcitabine-based
chemotherapy or FOLFIRINOX, as the preferred chemotherapy
regimens for resected PC and metastatic PC. For resectable PC,
PRODIGE trial comparing FOLFIRINOX to gemcitabine alone
found the median overall survival associated with FOLFIRINOX
to be 54.4 months, compared to 35 months for gemcitabine
(stratified HR for death, 0.64 (95% CI, 0.48-0.86); p = .003),
and the median DFS of 21.6 and 12.8 months for FOLFIRINOX
and gemcitabine respectively (HR = 0.58 (95% CI, 0.46-0.73); p
< 0.001) [44]. In the metastatic setting, FOLFIRINOX compared
to gemcitabine alone (0S: 11.1 vs 6.8 months; PFS: 6.4 vs 3.3.
months) was associated with a survival advantage ((OS: HR
= 0.57 (95% CI, 0.45-0.73); p < 0.001; (PFS: HR = 0.47 (95%
CI, 0.37-0.59); p < 0.001)) [45]. SWOG-1505 study compared
perioperative FOLFIRINOX vs gem/nab in patients with
resectable PC but no differences in survival was found [46].
To date, FOLFIRINOX and gem/nab have been compared in the
perioperative setting but no phase III trials have performed
direct head-to-head comparisons for FOLFIRINOX against
gemcitabine-based combination treatments in the metastatic
setting. More trials with FOLFIRINOX are needed to generate
further evidence.

Among the gemcitabine-based combinations, results of this
study suggest that gemcitabine with nab-paclitaxel represents
the most efficacious option, especially among patients with a
good performance status (Eastern Cooperative Oncology Group
(ECOG) performance score (PS) of 0 to 1). Our findings align
with recommendations made by NCCN and ASCO [42,47], that
suggest treatment with Gemzar (gemcitabine) and Abraxane
(nab-paclitaxel) is more effective than standard single drug
therapy for metastatic PC patients [48]. For PC patients with
a high ECOG PS, albumin bound paclitaxel combination with
gemcitabine has proven to delay cancer progression and
improve survival [42,47]. Gemcitabine belongs to a drug class
called antimetabolites, which halts growth of cancer cells
after being incorporated in the genetic material of the cells.
Nab-paclitaxel is a reformulation of an older drug paclitaxel,
where the drug particles are bound to albumin, enhancing the
delivery to the tumor, hence increasing the kill rate of cancer
cells, and reducing off-site adverse effects. From the studies
included in our umbrella review, 2 studies [26,37] reporting
4 meta-analyses for gem/nab vs gemcitabine significantly
improved survival among patients, but RCTs assessed in these
meta-analyses primarily included less severe patients with
an Eastern Cooperative Oncology Group (ECOG) Performance
Status of 0-1 [49,50]. Nevertheless, clinical trials evaluating
chemotherapy regimens in PC usually include patient
populations that have good performance status [51]. Among
patients with poorer performance status, evidence to support
specific treatments is sparse but modification of combination
regimens or monotherapy is often recommended [51,52].
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When evaluating chemotherapeutic regimens for
PC treatment, adverse events are an important issue to
consider due to the severity of side effects associated with
antineoplastic treatment that can greatly affect the quality
of life of patients and have consequences on the treatment,
such as dose reduction and treatment discontinuation. While
combination chemotherapy may provide higher efficacy due to
the synergism of different mechanisms of action, patients may
suffer from a wider range and potentially more severe adverse
effects. Gemcitabine is one of the backbone chemotherapy
agents in PC and myelosuppression chemotherapy
induced neutropenia is commonly reported among patient
receiving gemcitabine, especially in combination with other
chemotherapy. Our study showed a significantly increased risk
of adverse events in 34 of 42 meta-analyses of gemcitabine-
based combination compared with gemcitabine monotherapy
especially in neutropenia and thrombocytopenia. Nevertheless,
neutropenia is mostly reversible, and its higher risk associated
with gemcitabine combination regimens can be managed with
existing treatment guidelines on the monitoring and handling
of low blood counts [53-55].

Our umbrella review has several limitations. This
umbrella review focused on existing meta-analysis. We
found that certain important adverse events such as blood
clots, pain, and neurotoxicity were not included in existing
meta-analysis, preventing us from making a comprehensive
evaluation of safety aspects of chemotherapy treatments. This
review did not directly assess the quality or recalculate the
effect size along with 95% CI of all primary studies included
in each meta-analysis. Instead, we relied on assessments
reported by study authors. Because our study was restricted
to meta-analysis of RCTs, we could not report real-world
effectiveness of these chemotherapy treatments. Differences
in baseline characteristics of participants in the individualized
clinical studies could influence efficacy and safety outcomes
comparison. The focus of our review was to provide an overview
of safety and efficacy evidence for various chemotherapy
treatments from existing meta-analysis, and therefore, we
could not analyze interventions by subgroups such as sex,
performance status, resection type, and duration of PC.

Conclusion

The use of combination treatment regimens demonstrated
survival benefits over gemcitabine monotherapy, but it was
also associated with higher adverse events. Gem/taxanes
showed high survival benefits for OS but only a modest benefit
for PFES for metastatic PC. Combination of FOLFIRINOX, gem/
nab, and gem/cap compared to gemcitabine monotherapy was
particularly beneficial for both OS and PFS among resected
PC patients. In future, head-to-head clinical trials comparing
safety and efficacy for FOLFIRINOX vs gemcitabine-based
combinations regimens (specifically gem/nab, gem/cap, and
gem/cisplatin) are required.
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