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ABSTRACT
The mixed treatment comparison study was performed in order to compare the toxicities of Gemcitabine
and different targeted drug combinations in the treatment of advanced/metastatic pancreatic cancer (PC).
Searches were performed from the inception of PubMed and Cochrane Library databases to February
2017. This study included randomized controlled trials (RCTs) of Gemcitabine and different targeted drug
combinations in the treatment of advanced/metastatic PC. Odds ratio (OR) values were calculated by
direct and indirect comparisons, and the surface under the cumulative ranking curves (SUCRA) were
drawn. A total of six RCTs were finally incorporated into the study. These studies included six therapy
regimens: Gemcitabine C Axitinib, Gemcitabine C Trametinib, Gemcitabine C Sorafenib, Gemcitabine C
Bevacizumab, Gemcitabine C Erlotinib and Gemcitabine C Tipifarnib. The results showed that
Gemcitabine C Axitinib combinations showed lower incidence rates of rashes (all grades) in comparison
to Gemcitabine C Trametinib and Gemcitabine C Erlotinib combinations. Compared with GemcitabineC
Trametinib combinations, Gemcitabine C Axitinib combinations showed lower incidence rates of diarrhea
(grade � 3). Moreover, the cluster analyses results revealed that Gemcitabine C Axitinib combinations and
Gemcitabine C Sorafenib combinations showed lower incidence rates of hematotoxicity, while
Gemcitabine C Axitinib combinations showed lower incidence rates of non-hematotoxicity. Collectively,
the data provided strong evidence of Gemcitabine C Axitinib combinations showing lower incidence
rates of non-hematotoxicity, and Gemcitabine C Axitinib and Gemcitabine C Sorafenib combinations may
have lower incidence rates of hematotoxicity in the treatment of advanced/metastatic PC.
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Introduction

Pancreatic cancer (PC) is a devastating disease with the highest
mortality rate in solid tumors.1 It is the fourth leading cause of
cancer deaths.2 In 2012, PC resulted in 42,885 and 41,509 inci-
dences and deaths in USA, 79,331 and 78,651 incidences and
deaths in The European Union and 32,899 and 31,046 inciden-
ces and deaths in Japan.3 The high mortality rate reasons
include early diagnostic rates, low eradication rates, poor radio-
therapy and chemotherapy response rates.4 Nearly half the
patients with early stage pancreatic cancer are asymptomatic.5

PC is deadly and aggressive, patients suffering from PC only
survive for 4–8 months and only about 4% of patients survive
for 5 years post diagnosis.6 PC has various therapies that
involve surgery and chemotherapy.7

The standard treatment of advanced or metastatic PC
remains to be 5-fluorouracil (5-FU) chemotherapy,8 and the
efficacy of 5-FU for the treatment with advanced PC is not sat-
isfactory.4 Gemcitabine is more effective than 5-FU for alleviat-
ing some disease-related symptoms in patients suffering from
advanced, symptomatic PC.9 At the present time, Gemcitabine
has become the care standard after a small randomized trial

showed statistically significant improvements in cancer-related
symptoms and a modest improvement in overall survival.10

Gemcitabine is expected to increase the antitumor efficacy as
well as improve the clinical benefit response.11,12 A recent clini-
cal study proved that several new combination chemotherapy
regimens are superior to single Gemcitabine chemotherapy and
extends the overall survival.13 It was demonstrated that the sur-
vival benefits of combination therapies were better than single
Gemcitabine regimens.2 The combination of Gemcitabine and
Tipifarnib has an acceptable toxicity profile but does not pro-
long overall survival in advanced PC compared with single-
agent Gemcitabine.10 The combination of Gemcitabine with
Erlotinib, a small tyrosine kinase inhibitor targeting epidermal
growth factor receptor (EGFR), has been demonstrated to sig-
nificantly prolong patient survival rates, leading to approval of
the combined regimen by regulatory agencies.1 Anti-EGFR
monoclonal antibodies are related to a higher risk of high-grade
infection and febrile neutropenia in cancer patients.14 The tar-
get of each molecular targeted drug is shown in supplementary
Fig. 1. However, the comparative benefits and harms of avail-
able combination chemotherapy treatments remain unclear.2
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Previous studies worked on the different regimens of tar-
geted drugs combined with gemcitabine in the treatment of PC.
The network meta-analysis incorporates both direct and indi-
rect comparisons of diverse regimens.2 Therefore, we aim to
provide significant insight for patients and physicians alike by
performing a network meta-analysis in order to compare the
toxicity of different targeted drugs combined with Gemcitabine
in the treatment of advanced or metastatic PC, and collecting
clinical data to fill in the blanks.

Materials and methods

Search strategy

PubMed, Cochrane Library, and other databases were searched
since the inception of the first database to February 2017.
Searches were conducted using free words and keyword combi-
nations as: pancreatic cancer, targeted drugs, gemcitabine and
randomized controlled trial, etc.

Inclusion and exclusion criteria

The inclusion criteria was as follows: (1) study design must be a
randomized controlled trial (RCT); (2) the interventions were
Gemcitabine C Placebo, Gemcitabine C Axitinib, Gemcitabine C
Trametinib, Gemcitabine C Sorafenib, Gemcitabine C Bevacizu-
mab, Gemcitabine C Erlotinib and Gemcitabine C Tipifarnib; (3)
patients with advanced or metastatic PC aging from 26 to 93; (4)
the end outcomes of studies included Anemia, Neutropenia,
Thrombocytopenia, Rash, Diarrhea and Stomatitis. The exclusion
criteria was as follows: (1) PC patients who previously undergone
chemotherapy, gemcitabine, targeted drugs and radiotherapy in
the last two weeks; (2) PC patients suffering from brain metasta-
ses, interstitial lung disease or pneumonia; (3) PC patients suffer-
ing from serious heart disease conditions or CNS disease; (4)
incomplete literature data; (5) non-RCTs, duplications, conference
reports, meta-analysis and summaries, non-English references.

Data extraction and quality assessment

The date of included literatures was extracted independently by
two researchers according to a unified data collection form. If
there were disputes, a number of researchers would discuss
until consensus. Two or more researchers used the Cochrane
Collaboration’s tool for assessing the risk of bias in the RCTs.
The aforementioned tool included six domains, namely ran-
dom assignment, allocation concealment, blinding, loss out-
come data, choosing the outcome reports and other biases. The
assessment included assignment of a “yes,” “no,” or “unclear”
judgement for each domain to designate a low, high, or unclear
risk of bias, respectively. A study was classified as low risk of
bias, if one or no domains were regarded as “unclear” or “no”.
A study was classified as high risk of bias, if four or more
domains were regarded as “unclear” or “no”. A study was clas-
sified as moderate risk of bias, if two or three domains were
regarded as “unclear” or “no”.15 Quality assessment and inves-
tigation of publication bias were conducted by the Review Man-
ager 5 (RevMan 5.2.3, Cochrane Collaboration, Oxford, UK).

Statistical analysis

Firstly, traditional pairwise meta-analyses were performed for
studies that directly compared different treatment arms. The
pooled estimates of odds ratio (OR) and 95% confidence intervals
(CIs) were recorded in the results. The Chi-square test and I-
square test were employed to test heterogeneity amongst the stud-
ies.16 Secondly, the network graphs were drawn using the R ver-
sion 3.2.1 and network package. Moreover, each node represented
a variety of interventions, the node size represented the sample
size, and the lines between the nodes represented the included
number of researches. Thirdly, Bayesian network meta-analyses
were performed to compare different interventions to each other.
Each analysis was conducted on the basis of non-informative pri-
ors for effect sizes and precision. Lack of auto correlation and
convergence were checked and confirmed after four chains and a
20,000-simulation burn-in phase. Finally, direct probability state-
ments were derived from an additional 50,000-simulation phase.17

To assist the interpretation of ORs, the probability of each inter-
vention being the safest treatment method was calculated on the
basis of a Bayesian approach using probability values summarized
as surface under the cumulative ranking curve (SUCRA). The
SUCRA value was directly proportional to the rank of interven-
tion.18,19 Cluster analyses were used in order to group the treat-
ments according to their similarities regarding both outcomes.18

All computations were performed using the R (V.3.2.2) package
gemtc (V.0.6) as well as the Markov Chain Monte Carlo engine
Open BUGS (V.3.4.0).

Results

Baseline characteristics of included studies

The study retrieved a total of 417 related literatures. A total of 6
repeated literatures, 86 letters or reviews, 105 non-human litera-
tures and 25 non-English literatures were eliminated. Out of the
remaining 195 literatures, 31 non-cohort literatures, 78 literatures
unrelated to advanced/metastatic or PC subjects, 76 literatures
without non-targeted drugs combined with gemcitabine and 4 lit-
eratures without complete data were further eliminated. The
included literatures were published from 2004 to 2015. Lastly, six
RCTs were incorporated in the network meta-analysis.1,3,4,10,20,21

(Fig. 1). The study included 2,753 advanced or metastatic PC
patients and a majority of the patients took Gemcitabine C pla-
cebo. Five RCTs were conducted in the Caucasian population and
one RCT was conducted in the Asian population. Furthermore,
six included studies were conducted by two-arm trials. The base-
line characteristics of the included literatures were shown in Sup-
plementary Table 1 and the Cochrane bias evaluation was shown
in Fig. 2.

Paired Meta-analyses of six Gemcitabine combinations
with different target drugs in the treatment of advanced/
metastatic PC

The paired comparisons of the targeted drugs combined with
chemotherapy for the treatment of PC found that Gemcitabine C
Placebo combination showed lower incidence rates of toxicity.
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Furthermore, Gemcitabine C Axitnib showed lower incidence
rates of anemia (all grades) and neutropenia (grade � 3). Gemci-
tabine C Sorafenib combinations showed lower incidence rates of
neutropenia (all grades) and anemia (grade � 3). However, there
were no significant differences in the incidence rates of hemato-
toxicity among thrombcytopenia (all grades) and thrombocytope-
nia (grade � 3)] (Table 1).

Gemcitabine C Trametinib and Gemcitabine C Erlotinib
combinations showed higher incidence rates of rash (all grades)
in comparison to Gemcitabine C Placebo combinations. Addi-
tionally, Gemcitabine C Axitinib, Gemcitabine C Trametinib

and Gemcitabine C Sorafenib combinations showed higher
incidence rates of diarrhea (all grades) and stomatitis (all
grades). There were no significant differences in the incidence
rates of non-hematotoxicity among rash (grade � 3), diarrhea
(grade � 3) and stomatitis (grade � 3) (Table 2).

The evidence of network relationship

Seven Gemcitabine combinations with different target drugs were
included in the study. They were as follows: Gemcitabine C pla-
cebo; Gemcitabine C Axitinib; Gemcitabine C Trametinib;
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Figure 1. Flow chart showing literature search and study selection.

Figure 2. The Cochrane system bias evaluation of included literatures.
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Gemcitabine C Sorafenib; Gemcitabine C Bevacizumab; Gemcita-
bine C Erlotinib and Gemcitabine C Tipifarnib. The majority of
patients received Gemcitabine C placebo, a few received Gemcita-
bine C Tipifarnib, Gemcitabine C Axitinib and Gemcitabine C
Bevacizumab, while the least number of patients received Gemcita-
bineC Sorafenib combinations (Fig. 3).

The main results of network meta-analysis

The network meta-analysis showed the following results for non-
hematologic toxicities: compared The Gemcitabine C Axitinib
patients showed lower incidence of rash rates compared to the
patients receiving the Gemcitabine C Trametinib and Gemcita-
bine C Erlotinib combinations (all grades) (95%CI D 0.01»0.79,
OR D 0.11, 95%CI D 0.01»0.98; OR D 0.10, 95%, respectively).
Whereas patients receiving Gemcitabine C Axitinib combinations
showed lower incidence rates of diarrhea compared to the patients
receiving Gemcitabine C Trametinib combinations (grades �3).
None of the Gemcitabine and varied drug combination patient
groups showed any significant difference in terms of anemia, neu-
tropenia and thrombocytopenia in hematologic toxicities (Table 3,
Table 4 and Supplementary Fig. 2).

The SUCRA values of six targeted drugs combined with
gemcitabine in the treatment of advanced/metastatic PC

Table 5 shows the SUCRA value results for hematologic toxic-
ities. The SUCRA value of cumulative probability sorting of
seven regimens showed that Gemcitabine C Sorafenib combi-
nation showed the highest incidence rates of anemia (all
grades), neutropenia (all grades), anemia (grade � 3) and
thrombocytopenia (grade � 3) [anemia (all grades): 92.4%;
neutropenia (all grades): 91.8%, anemia (grade � 3): 86.8%,
thrombocytopenia (grade � 3): 83.3%]. Gemcitabine C Axiti-
nib combination showed the highest incidence rates of throm-
bocytopenia (all grades) and neutropenia (grade � 3)
[thrombocytopenia (all grades): 95.2%, neutropenia (grade �
3): 91.5%]. Gemcitabine C Trametinib combination showed
the lowest incidence rates of for anemia (all grades), thrombo-
cytopenia (all grades) and anemia (grades � 3) [anemia (all
grades): 43.2%, thrombocytopenia (all grades): 36.8%, anemia
(grade � 3): 30.2%]. Gemcitabine C Tipifarnib combination
showed the lowest incidence rates of neutropenia (all grades),
neutropenia (grade � 3) and thrombocytopenia (grade � 3)

Table 1. Estimated OR and 95%CI of pairwise meta-analysis for hematologic toxic-
ity events in advanced or metastatic pancreatic cancer patients.

Toxicity events Pairwise
meta-analysis

Included studies Comparisons Treatment1 Treatment2 OR (95%CI)

Hematologic (all grades)
Anemia
1 study A vs. B 55/308 27/305 2.24 (1.37–3.66)
1 study A vs. C 36/80 39/80 0.86 (0.46–1.60)
1 study A vs. D 50/52 20/50 37.50 (8.18–171.87)
1 study A vs. G 97/342 97/331 0.96 (0.68–1.33)

Neutropenia
1 study A vs. B 55/308 73/305 0.69 (0.47–1.02)
1 study A vs. C 35/80 37/80 0.90 (0.40–1.69)
1 study A vs. D 48/52 32/50 6.75 (2.09–21.79)
1 study A vs. G 63/342 73/331 0.80 (0.55–1.16)

Thrombocytopenia
1 study A vs. B 37/308 49/305 0.71 (0.45–1.13)
1 study A vs. C 37/80 49/80 0.54 (0.29–1.02)
1 study A vs. D 38/52 40/50 0.68 (0.27–1.71)
1 study A vs. G 66/342 78/331 0.78 (0.54–1.12)

Hematologic (grade�3)
Anemia
1 study A vs. B 9/308 3/305 3.03 (0.81–11.30)
1 study A vs. C 9/80 18/80 0.44 (0.18–1.04)
1 study A vs. D 15/52 2/50 9.73 (2.09–45.22)
1 study A vs. E 8/263 5/277 1.71 (0.55–5.29)
1 study A vs. G 16/342 20/331 0.76 (0.39–1.50)

Neutropenia
1 study A vs. B 34/308 52/305 0.60 (0.38–0.96)
1 study A vs. C 24/80 26/80 0.89 (0.46–1.74)
1 study A vs. D 29/52 26/50 1.16 (0.53–2.54)
1 study A vs. E 29/263 33/277 0.92 (0.54–1.56)
1 study A vs. G 30/342 40/331 0.70 (0.42–1.15)

Thrombocytopenia
1 study A vs. B 9/308 15/305 0.58 (0.25–1.35)
1 study A vs. C 13/80 12/80 1.10 (0.47–2.58)
1 study A vs. D 12/52 6/50 2.20 (0.76–6.41)
1 study A vs. E 12/263 12/277 1.06 (0.47–2.39)
1 study A vs. G 12/342 15/331 0.77 (0.35–1.66)

Notes: OR D odds ratio; 95%CI D 95% confidence intervals; A D Gemcitabine
CPlacebo; B D GemcitabineCAxitinib; C D GemcitabineCTrametinib; D D Gemcita-
bineCSorafenib; E D GemcitabineCBevacizumab; G D GemcitabineCTipifarnib.

Table 2. Estimated OR and 95%CI of pairwise meta-analysis for non-hematologic
toxicity events in advanced or metastatic pancreatic cancer patients.

Toxicity events Pairwise
meta-analysis

Included studies Comparisons Treatment1 Treatment2 OR (95%CI)

Non-hematologic (all grades)
Rash

1 study A vs. B 43/308 43/305 0.99 (0.63–1.56)
1 study A vs. C 20/80 38/80 0.37 (0.19–0.72)
1 study A vs. F 29/280 72/282 0.34 (0.21–0.54)
1 study A vs. G 15/342 18/331 0.80 (0.40–1.61)

Diarrhea
1 study A vs. B 68/308 101/305 0.57 (0.40–0.82)
1 study A vs. C 22/80 43/80 0.33 (0.17–0.63)
1 study A vs. D 29/52 49/50 0.03 (0.00–0.20)
1 study A vs. F 41/280 56/282 0.69 (0.44–1.08)
1 study A vs. G 25/342 37/331 0.63 (0.37–1.07)

Stomatitis
1 study A vs. B 12/308 52/305 0.20 (0.10–0.38)
1 study A vs. C 22/80 43/80 0.17 (0.07–0.37)
1 study A vs. D 29/52 49/50 0.06 (0.02–0.18)
1 study A vs. F 41/280 56/282 0.59 (0.30–1.18)

Non-hematologic (grade�3)
Rash

1 study A vs. B 3/308 3/305 0.99 (0.20–4.94)
1 study A vs. C 0/80 5/80 0.09 (0.00–1.57)
1 study A vs. F 1/280 6/282 0.16 (0.02–1.38)
1 study A vs. G 1/342 2/331 0.48 (0.04–5.35)

Diarrhea
1 study A vs. B 6/308 3/305 2.00 (0.50–8.07)
1 study A vs. C 1/80 6/80 0.16 (0.02–1.33)
1 study A vs. D 6/52 4/50 1.50 (0.40–5.67)
1 study A vs. F 2/280 6/282 0.33 (0.07–1.65)
1 study A vs. G 3/342 4/331 0.72 (0.16–3.26)

Stomatitis
1 study A vs. B 1/308 1/305 0.99 (0.06–15.90)
1 study A vs. C 0/80 2/80 0.20 (0.01–4.13)
1 study A vs. D 0/52 4/50 0.10 (0.01–1.88)
1 study A vs. F 1/280 1/282 1.01 (0.06–1.18)

Notes: OR D odds ratio; 95%CI D 95% confidence intervals; A D Gemcitabine
CPlacebo; BD GemcitabineCAxitinib; C D GemcitabineCTrametinib; D D Gem-
citabineCSorafenib; F D GemcitabineCErlotinib; G D GemcitabineCTipifarnib.
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[neutropenia (all grades): 40.4%, neutropenia (grade � 3):
35.5%, thrombocytopenia (grade � 3): 37.8%].

The SUCRA value results for non-hematologic toxicities
were also recorded. Gemcitabine C Axitinib combination
showed the highest incidence rate of rash (all grades), diarrhea
(all grades) and diarrhea (grade � 3)[rash (all grades):96.8%,
diarrhea (all grades): 84.5%, diarrhea (grade � 3): 94.2%].
Gemcitabine C Trametinib combination showed the lowest
incidence rates of diarrhea (grade � 3), (26.5%). Gemcitabine
C Sorafenib combination showed the lowest incidence rates of
diarrhea (all grades), stomatitis (all grades) and stomatitis
(grade � 3) lowest [diarrhea (all grades): 22.7%, stomatitis (all
grades): 30.2%, stomatitis (grade � 3): 36.4%]. Gemcitabine C
Erlotinib combination showed the lowest incidence rates of

rash (all grades) and rash (grade � 3) [rash (all grade): 34.4%,
rash (grade � 3): 36.8%].

Cluster analysis of hematologic and non-hematologic
toxicities of six targeted drugs combined with gemcitabine
in the treatment of advanced/metastatic PC

Gemcitabine C Axitinib and Gemcitabine C Sorafenib com-
binations show lower incidence rates of hematologic toxic-
ities in the treatment of advanced or metastatic PC,
whereas Gemcitabine C Trametinib and Gemcitabine C
Tipifarnib combinations show higher incidence rates. Gem-
citabine C Axitinib combinations shows lower incidence

Figure 3. The network evidence graphs of anemia, neutropenia, thrombocytopenia, rash, diarrhea and stomatitis (all grades, grade � 3) (Gemcitabine C Placebo is taken
as the reference for all targeted therapies; The size of the circle represents the sample size. The larger the circle, the larger the sample size is).
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rates of non-hematologic toxicities, whereas Gemcitabine C
Trametinib and Gemcitabine C Erlotinib combinations
show higher incidence rates (Fig. 4).

Discussion

The study aims to summarize clinical data, and further evalu-
ated six commonly used chemotherapy regimens by paired
meta-analysis and network meta-analysis. The obtained results
confirm previous observations and suggest that Gemcitabine C
Axitinib and Gemcitabine C Sorafenib combination regimens
may have lower incidence rates of hematotoxicity in the treat-
ment of advanced or metastatic PC, and additionally, Gemcita-
bine C Axitinib, Gemcitabine C Trametinib, Gemcitabine C
Sorafenib combination regimens may have higher incidence
rates of non-hematotoxicity. Studies suggest that Axitinib
behaves as a powerful, selective oral inhibitor of vascular endo-
thelial growth factor.22 Axitinib safety profile was typically
same in patients of all three domains, although differences in
incidence rates of some adverse events were noted.3 Gemcita-
bine C Axitinib combination showed a similar safety profile to

individual Gemcitabine, although the non-statistical significant
gain in overall survival needs to be further assessed in a ran-
domized phase III trial.22 Furthermore, studies suggest that
Sorafenib showed activity against PC in pre-clinical models,
and Gemcitabine C Sorafenib combination is invalid in
advanced PC.23

The network meta-analysis results showed that Gemcita-
bine C Axitinib combination regimen showed lower incidence
rate of rash (all grades) in comparison to Gemcitabine C
Trametinib and Gemcitabine C Erlotinib combination regi-
mens. Gemcitabine C Axitinib combination regimen showed
lower incidence rate of diarrhea (grade � 3) in comparison to
Gemcitabine C Trametinib combination regimen. In all tar-
geted therapies, merely the EGFR tyrosine kinase inhibitor,
Erlotinib showed activity and fringe in the overall population,
but was clinically relevant in patients developing skin rashes.24

Gemcitabine C Axitinib combination treatment showed a
higher incidence rate (>20%) of all-causality fatigue, diarrhea,
hypertension, stomatitis and hand-foot syndrome in compari-
son with Placebo or Gemcitabine treatment.3 The addition of
Gemcitabine C Trametinib combination did not improve the

Table 3. OR and 95%CI of six treatment modalities of six hematologic endpoint outcomes.

OR (95%CI)
Hematologic (all grades)

Anemia
A 0.14 (0.00, 8.15) 1.17 (0.02, 81.35) 0.02 (0.00, 2.03) 1.09 (0.02, 69.54)
7.16 (0.12, 572.91) B 8.60 (0.02, 3494.09) 0.18 (0.00, 82.00) 7.97 (0.02, 3123.86)
0.85 (0.01, 65.16) 0.12 (0.00, 44.41) C 0.02 (0.00, 8.45) 0.92 (0.00, 342.54)
43.12 (0.49, 4169.92) 5.68 (0.01, 2891.05) 47.49 (0.12, 27841.94) D 45.57 (0.11, 22388.71)
0.92 (0.01, 59.19) 0.13 (0.00, 44.59) 1.08 (0.00, 462.62) 0.02 (0.00, 9.31) G

Neutropenia
A 0.38 (0.04, 3.49) 1.10 (0.11, 11.19) 0.13 (0.01, 1.50) 1.27 (0.13, 12.42)
2.63 (0.29, 24.32) B 2.90 (0.12, 73.62) 0.34 (0.01, 8.66) 3.33 (0.13, 89.14)
0.91 (0.09, 8.88) 0.34 (0.01, 8.51) C 0.12 (0.00, 3.19) 1.16 (0.05, 29.09)
7.66 (0.67, 99.25) 2.94 (0.12, 94.27) 8.52 (0.31, 278.91) D 10.05 (0.38, 306.85)
0.79 (0.08, 8.00) 0.30 (0.01, 7.45) 0.86 (0.03, 22.05) 0.10 (0.00, 2.65) G

Thrombocytopenia
A 0.40 (0.12, 1.40) 1.88 (0.55, 6.38) 1.49 (0.37, 6.22) 1.28 (0.41, 4.07)
2.50 (0.71, 8.53) B 4.71 (0.81, 26.25) 3.76 (0.60, 24.32) 3.20 (0.59, 17.18)
0.53 (0.16, 1.82) 0.21 (0.04, 1.23) C 0.81 (0.13, 5.22) 0.68 (0.13, 3.92)
0.67 (0.16, 2.69) 0.27 (0.04, 1.66) 1.24 (0.19, 7.99) D 0.87 (0.14, 4.96)
0.78 (0.25, 2.45) 0.31 (0.06, 1.68) 1.46 (0.25, 7.73) 1.15 (0.20, 7.12) G

Hematologic (grade�3)
Anemia
A 0.08 (0.00, 1.87) 2.32 (0.15, 37.97) 0.08 (0.00, 1.71) 0.58 (0.03, 9.64) 1.22 (0.09, 18.18)
12.62 (0.53, 581.06) B 30.19 (0.48, 3188.84) 1.07 (0.01, 136.24) 7.51 (0.12, 829.90) 16.98 (0.27, 1652.03)
0.43 (0.03, 6.49) 0.03 (0.00, 2.10) C 0.03 (0.00, 2.06) 0.25 (0.00, 12.43) 0.56 (0.01, 24.31)
12.03 (0.59, 268.43) 0.93 (0.01, 81.93) 29.80 (0.49, 1710.19) D 7.10 (0.11, 365.84) 14.92 (0.28, 901.17)
1.72 (0.10, 28.67) 0.13 (0.00, 8.29) 4.08 (0.08, 213.72) 0.14 (0.00, 8.80) E 2.26 (0.04, 106.91)
0.82 (0.06, 11.62) 0.06 (0.00, 3.73) 1.79 (0.04, 101.93) 0.07 (0.00, 3.60) 0.44 (0.01, 23.35) G

Neutropenia
A 0.46 (0.17, 1.39) 1.16 (0.39, 3.38) 0.90 (0.27, 2.67) 1.11 (0.39, 2.98) 1.45 (0.51, 3.89)
2.17 (0.72, 6.05) B 2.44 (0.52, 11.47) 1.92 (0.37, 8.51) 2.36 (0.53, 9.90) 3.13 (0.67, 12.77)
0.86 (0.30, 2.56) 0.41 (0.09, 1.91) C 0.75 (0.15, 3.62) 0.92 (0.23, 4.26) 1.29 (0.28, 5.46)
1.11 (0.37, 3.66) 0.52 (0.12, 2.67) 1.34 (0.28, 6.48) D 1.20 (0.28, 5.93) 1.69 (0.37, 7.62)
0.90 (0.34, 2.55) 0.42 (0.10, 1.90) 1.09 (0.23, 4.44) 0.84 (0.17, 3.53) E 1.37 (0.30, 5.33)
0.69 (0.26, 1.97) 0.32 (0.08, 1.50) 0.78 (0.18, 3.52) 0.59 (0.13, 2.67) 0.73 (0.19, 3.30) G

Thrombocytopenia
A 0.53 (0.12, 2.03) 0.89 (0.26, 3.13) 0.43 (0.11, 1.72) 0.95 (0.28, 3.04) 1.29 (0.39, 4.23)
1.89 (0.49, 8.66) B 1.69 (0.29, 12.58) 0.82 (0.13, 6.31) 1.82 (0.29, 12.47) 2.53 (0.42, 16.83)
1.12 (0.32, 3.80) 0.59 (0.08, 3.46) C 0.48 (0.07, 3.01) 1.05 (0.19, 5.84) 1.45 (0.26, 7.95)
2.35 (0.58, 9.38) 1.22 (0.16, 7.98) 2.09 (0.33, 14.01) D 2.23 (0.35, 13.74) 3.02 (0.49, 18.93)
1.05 (0.33, 3.52) 0.55 (0.08, 3.46) 0.96 (0.17, 5.33) 0.45 (0.07, 2.86) E 1.37 (0.26, 7.53)
0.77 (0.24, 2.55) 0.40 (0.06, 2.36) 0.69 (0.13, 3.90) 0.33 (0.05, 2.04) 0.73 (0.13, 3.87) G

Notes: OR and 95%CI below the treatments should be read from row to column while above the treatments should be read from column to row. OR D odds ratio; 95%CI
D 95% confidence intervals; A D GemcitabineCPlacebo; B D GemcitabineCAxitinib; C D GemcitabineCTrametinib; D D GemcitabineCSorafenib; E D GemcitabineC
Bevacizumab; G D GemcitabineCTipifarnib.
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Table 4. OR and 95%CI of six treatment modalities of six non-hematologic endpoint outcomes.

OR (95%CI)
Non-hematologic (all grades)

Rash
A 0.29 (0.06, 1.36) 2.71 (0.57, 13.27) 2.99 (0.67, 14.14) 1.23 (0.24, 6.52)
3.50 (0.74, 17.16) B 9.36 (1.02, 92.76) 10.33 (1.26, 90.71) 4.21 (0.45, 41.90)
0.37 (0.08, 1.76) 0.11 (0.01, 0.98) C 1.08 (0.12, 10.36) 0.44 (0.05, 4.68)
0.33 (0.07, 1.50) 0.10 (0.01, 0.79) 0.93 (0.10, 8.41) F 0.41 (0.04, 3.77)
0.81 (0.15, 4.14) 0.24 (0.02, 2.21) 2.25 (0.21, 21.84) 2.47 (0.27, 24.25) G

Diarrhea
A 0.42 (0.01, 26.80) 3.15 (0.05, 208.59) 64.04 (0.61, 7704.44) 1.41 (0.02, 82.20) 1.58 (0.03, 88.60)
2.39 (0.04, 131.89) B 7.39 (0.02, 2343.83) 148.77 (0.31, 79234.08) 3.32 (0.01, 948.13) 3.80 (0.01, 1189.69)
0.32 (0.00, 19.63) 0.14 (0.00, 41.70) C 20.62 (0.04, 10762.48) 0.47 (0.00, 140.96) 0.50 (0.00, 173.64)
0.02 (0.00, 1.63) 0.01 (0.00, 3.27) 0.05 (0.00, 26.26) D 0.02 (0.00, 12.55) 0.02 (0.00, 10.07)
0.71 (0.01, 45.20) 0.30 (0.00, 114.65) 2.15 (0.01, 795.46) 46.81 (0.08, 25274.19) F 1.12 (0.00, 345.72)
0.63 (0.01, 37.35) 0.26 (0.00, 91.23) 1.99 (0.01, 692.07) 41.16 (0.10, 18905.66) 0.89 (0.00, 294.60) G

Stomatitis
A 1.48 (0.05, 54.85) 6.13 (0.18, 221.89) 19.76 (0.46, 798.39) 1.64 (0.05, 57.51)
0.68 (0.02, 22.11) B 4.17 (0.03, 610.35) 13.37 (0.07, 2238.47) 1.11 (0.01, 156.96)
0.16 (0.00, 5.56) 0.24 (0.00, 34.47) C 3.21 (0.02, 611.15) 0.27 (0.00, 39.83)
0.05 (0.00, 2.16) 0.07 (0.00, 13.80) 0.31 (0.00, 50.19) D 0.08 (0.00, 11.77)
0.61 (0.02, 21.86) 0.90 (0.01, 146.27) 3.73 (0.03, 577.73) 12.03 (0.08, 2208.64) F

Non-hematologic (grade�3)
Rash

A 0.99 (0.08, 11.05) 6.81 (0.46, 292.28) 9.07 (0.62, 370.88) 2.30 (0.12, 97.36)
1.01 (0.09, 12.15) B 7.28 (0.16, 533.29) 9.84 (0.23, 733.82) 2.37 (0.06, 192.09)
0.15 (0.00, 2.18) 0.14 (0.00, 6.15) C 1.38 (0.01, 110.68) 0.35 (0.00, 35.15)
0.11 (0.00, 1.61) 0.10 (0.00, 4.26) 0.73 (0.01, 70.12) F 0.24 (0.00, 24.51)
0.44 (0.01, 8.54) 0.42 (0.01, 17.58) 2.86 (0.03, 305.85) 4.19 (0.04, 419.48) G

Diarrhea
A 0.11 (0.00, 1.60) 8.64 (0.62, 370.49) 0.63 (0.06, 5.82) 3.51 (0.32, 55.29) 1.32 (0.13, 15.29)
9.10 (0.63, 526.96) B 91.68 (1.78, 13496.48) 5.80 (0.18, 652.52) 33.71 (0.86, 3857.15) 12.35 (0.32, 1109.38)
0.12 (0.00, 1.61) 0.01 (0.00, 0.56) C 0.07 (0.00, 2.38) 0.39 (0.01, 17.62) 0.15 (0.00, 5.27)
1.60 (0.17, 15.69) 0.17 (0.00, 5.66) 15.23 (0.42, 1064.71) D 5.86 (0.20, 192.49) 2.18 (0.08, 61.23)
0.28 (0.02, 3.16) 0.03 (0.00, 1.16) 2.58 (0.06, 187.55) 0.17 (0.01, 4.95) F 0.37 (0.01, 12.76)
0.76 (0.07, 7.77) 0.08 (0.00, 3.11) 6.86 (0.19, 513.41) 0.46 (0.02, 12.78) 2.72 (0.08, 92.84) G

Stomatitis
A 0.92 (0.02, 33.25) 2.44 (0.13, 96.04) 5.59 (0.42, 224.30) 0.85 (0.02, 28.95)
1.09 (0.03, 46.55) B 2.79 (0.02, 455.98) 7.23 (0.06, 925.05) 0.90 (0.00, 178.08)
0.41 (0.01, 7.73) 0.36 (0.00, 41.16) C 2.26 (0.03, 238.49) 0.30 (0.00, 37.95)
0.18 (0.00, 2.35) 0.14 (0.00, 17.48) 0.44 (0.00, 33.19) D 0.14 (0.00, 12.52)
1.18 (0.03, 51.95) 1.11 (0.01, 220.96) 3.36 (0.03, 728.13) 7.36 (0.08, 1096.69) F

Notes: OR and 95%CI below the treatments should be read from row to column while above the treatments should be read from column to row. OR D odds ratio; 95%CI
D 95% confidence intervals; A D GemcitabineCPlacebo; B D GemcitabineCAxitinib; C D GemcitabineCTrametinib; D D GemcitabineCSorafenib; F D GemcitabineC
Erlotinib; G D GemcitabineCTipifarnib.

Table 5. SUCRA values of seven treatment modalities under twelve endpoint outcomes.

Treatments

SUCRA values (%) A B C D E F G

Hematologic (all grades)
Anemia 44.6 75.2 43.2 92.4 NR NR 45.0
Neutropenia 47.0 74.2 45.6 91.8 NR NR 40.4
Thrombocytopenia 68.0 95.2 36.8 47.2 NR NR 53.0

Hematologic (grade�3)
Anemia 47.2 86.7 30.2 86.8 58.0 NR 41.8
Neutropenia 57.3 91.5 49.5 65.2 51.7 NR 35.5
Thrombocytopenia 47.3 76.3 53.8 83.3 52.2 NR 37.8

Non-hematologic (all grades)
Rash 70.6 96.8 36.8 NR NR 34.4 61.8
Diarrhea 72.3 84.5 48.5 22.7 NR 62.0 60.2
Stomatitis 83.0 71.0 45.8 30.2 NR 69.0 NR

Non-hematologic (grade�3)
Rash 81.6 78.6 41.8 NR NR 36.8 60.8
Diarrhea 63.67 94.2 26.5 72.0 NR 37.3 55.8
Stomatitis 72.0 69.2 51.4 36.4 NR 71.0 NR

Notes: SUCRA D surface under the cumulative ranking curves; NR D not report; A D GemcitabineCPlacebo; B D GemcitabineCAxitinib; C D GemcitabineCTrametinib;
D D GemcitabineCSorafenib; E D GemcitabineCBevacizumab; F D GemcitabineCErlotinib; G D GemcitabineCTipifarnib.
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rates of OS, PFS, ORR or DCR in patients with formerly
untreated metastatic PC.4 Inhibition of MEK prevents cell
proliferation and induces apoptosis; and Trametinib is a
MEK1/2 inhibitor.25 EGFR inhibitors and MEK inhibitors are
well-known for causing papulopustular rash.26 Escalation of
Erlotinib dosage induced rashes (grade �2) in 29 out of 71
(41.4%) patients, compared with 7 out of 75 (9.3%) patients
receiving standard dosage, and no significant differences in
efficacy was observed between escalated and standard dosage
regimen.27 Gemcitabine C Erlotinib combination showed
acceptable toxicity, and efficacy that was comparable with
western patients.28

The cluster analyses results show that the SUCRA values of
Gemcitabine C Axitinib and Gemcitabine C Sorafenib were
higher, while Gemcitabine C Trametinib and Gemcitabine C
Tipifarnib were lower in hemotoxicity. The SUCRA values of

Gemcitabine C Axitinib were higher in non-hemotoxicity,
whereas Gemcitabine C Sorafenib and Gemcitabine C Erloti-
nib were lower in comparison. Gemcitabine C Erlotinib combi-
nation results demonstrate that it significantly prolonged the
patients’ survival rates. It is a small tyrosine kinase inhibitor
that targets EGFR.1 Patients were treated by Gemcitabine C
Trametinib combinations or Placebo constantly until disease
progression, unacceptable toxicity or withdrawal of consent. If
toxicity was attributed to one drug but not the other, patients
continued treatment with monotherapy.4

The study integrated the current number of chemotherapy
drugs, which were compared and analyzed without yielding
obvious conclusions on ideal drugs for the progression or
metastasis of advanced or metastatic PC due to limited referen-
ces and data. Insufficient evaluation data resulted in deviations
in network meta-analysis. Correction of the aforementioned

Figure 4. Cluster analyses of anemia, neutropenia, thrombocytopenia, rash, diarrhea and stomatitis. (The 6 outcome indexes are considered, and the advantages and dis-
advantages of each intervention are compared; In each small square, the intervention measures in the upper right corner are “superior”, and the intervention measures
in the lower left corner are “inferior”.).
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deviations relied on optimization of the new algorithms and
additional clinical and basic research data. Therefore, the pre-
sented study showed a difference in toxicity of six Gemcitabine
combinations with different target drugs regimens (Gemcita-
bine C Axitinib, Gemcitabine C Trametinib, Gemcitabine C
Sorafenib, Gemcitabine C Bevacizumab, Gemcitabine C Erloti-
nib and Gemcitabine C Tipifarnib) with Gemcitabine C
Placebo in the treatment of advanced or PC by general
comparison.

Conclusion

In conclusion, the results indicate that Gemcitabine combina-
tions with different target drugs regimens may show more fre-
quent toxicities in the treatment of advanced or metastatic PC,
which provides us with significant insight for their clinical use
and treatment of advanced or metastatic PC.
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