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Abstract

BACKGROUND

As the first-line regimens for the treatment of advanced gastric cancer, both
docetaxel, cisplatin, and 5-fluorouracil (DCF) and epirubicin, cisplatin, and 5-
fluorouracil (ECF) regimens are commonly used in clinical practice, but there is
still controversy about which is better.

AIM
To compare the efficacy and safety of DCF and ECF regimens by conducting this
meta-analysis.

METHODS

Computer searches in PubMed, EMBASE, Ovid MEDLINE, Science Direct, Web
of Science, The Cochrane Library and Scopus were performed to find the clinical
studies of all comparisons between DCF and ECF regimens. We used
progression-free survival (PFS), overall survival (OS), objective response rate
(ORR), disease control rate (DCR), and adverse effects (AEs) as endpoints for
analysis.

RESULTS
Our meta-analysis included seven qualified studies involving a total of 598
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patients. The pooled hazard ratios between the DCF and ECF groups were
comparable in PFS (95%CI: 0.58-1.46, P = 0.73), OS (95%CI: 0.65-1.10, P = 0.21),
and total AEs (95%Cl: 0.93-1.29, P = 0.30). The DCF group was significantly better
than the ECF group in terms of ORR (95%CI: 1.13-1.75, P = 0.002) and DCR
(95%ClI: 1.03-1.41, P = 0.02). However, the incidence rate of grade 3-4 AEs was
also greater in the DCF group than in the ECF group (95%CI: 1.16-1.88, P = 0.002),
especially for neutropenia and febrile neutropenia.

CONCLUSION

With better ORR and DCR values, the DCF regimen seems to be more suitable for
advanced gastric cancer than the ECF regimen. However, the higher rate of AEs
in the DCF group still needs to be noticed.

Key words: Gastric cancer; Chemotherapy; Docetaxel; Epirubicin; Cisplatin; 5-
fluorouracil

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: This study is the first meta-analysis to compare docetaxel, cisplatin, and 5-
fluorouracil (DCF) and epirubicin, cisplatin, and 5-fluorouracil (ECF) regimens for
advanced gastric cancer. The results showed that progression-free survival (PFS), overall
survival (OS), and total adverse effects (AEs) between the DCF and ECF groups were
comparable. The DCF group was significantly better in terms of ORR and DCR than the
ECF group. However, the incidence rate of grade 3-4 AEs was also greater in the DCF
group than in the ECF group, especially for neutropenia and febrile neutropenia.
Therefore, DCF regimen seems to be more suitable for advanced gastric cancer than the
ECF regimen.
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fluorouracil compared with epirubicin, cisplatin, and 5-fluorouracil regimen for advanced
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INTRODUCTION

Gastric cancer has become the fifth most frequently diagnosed malignancy and the
third leading cause of cancer-related deaths worldwidel'”l. Most patients are unable to
get timely diagnosis and effective treatment due to the lack of obvious symptoms in
the early stage. Moreover, many patients are likely to relapse even after regular
radiotherapy and chemotherapy™l. Gastric cancer is sensitive to chemotherapy, and it
is more clinically treated with combined chemotherapy for the purpose of palliative
treatment®™*..

Many regimens have been used for the treatment of patients with advanced gastric
cancer, but none are considered standard. Recommended by clinical guidelines,
docetaxel, cisplatin, and 5-fluorouracil (DCF) and epirubicin, cisplatin, and 5-
fluorouracil (ECF) regimens are commonly used as first-line treatments for gastric
cancer”l. The results in some studies showed that the DCF group was better than the
ECF group in terms of objective response rate (ORR), progression-free survival (PFS),
and overall survival (OS)*“l. However, in other studies, opposite results were
obtained, and the ECF regimen had better antitumor efficacy and better quality of life
for advanced gastric cancer!’'!l. In a retrospective analysis from Turkey, Teker et al
reported that DCF and ECF had similar efficacy and tolerability in treating advanced
gastric cancer!”.

To solve the controversy, we conducted this meta-analysis of relevant studies to
compare the survival outcomes [PFS, OS, ORR, and disease control rate (DCR)] and
adverse effects (AEs) between DCF and ECF regimens.
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MATERIALS AND METHODS

This meta-analysis was conducted according to the Preferred Reporting Items for
Systematic Review and Meta-Analysis guidelines!.

Search strategy

A systematic literature search of PubMed, EMBASE, Ovid Medline, ScienceDirect,
Web of Science, The Cochrane Library and Scopus was performed up to August 31,
2018, combining the following mesh terms: “gastric cancer", “epirubicin", "docetaxel”,
and "chemotherapy”. Our complete search for PubMed was: [docetaxel (Mesh Terms)
OR docetaxel hydrate OR docetaxel trihydrate OR docetaxel anhydrous] AND
[epirubicin (Mesh Terms) OR 4'-epidoxorubicin OR EPI-cell OR IMI28 OR NSC 256942
OR NSC256942 OR Ellence] AND [stomach neoplasm (Mesh Terms) OR gastric cancer
OR stomach cancer OR stomach neoplasm OR gastric neoplasm OR cancers of
stomach]. Search results were limited to original human studies, and search criteria
were restricted to randomized controlled trials (RCTs) or cohort studies without
language restriction. The search is supplemented by manually searching for
references listed in all included studies.

Selection criteria and data extraction
We used the following criteria for selecting studies: (1) Population: Patients diagnosed
with metastatic or advanced gastric cancer; (2) Intervention and comparison: DCF vs
ECF; (3) Outcomes: PFS, OS, ORR, DCR, and AEs; and (4) Study design: High-quality
RCTs and cohort studies. Studies without primary data, abstracts only, conference
summary, meta-analysis, animal experiments, and duplicate data were excluded.
Data were independently extracted by two reviewers, including the following: (1)
first author, year, dosage regimen, dosage and cycle, patient characteristics, and study
design; (2) PFS, OS, ORR, and DCR; and (3) AEs (all-grade/grade 3-4). A third
investigator resolved any disagreements about terms.

Quality assessment

The Jadad scale (5-point)!"Yl and the Newcastle-Ottawa Scale (NOS, 9-point)!"”! were
used to assess the methodological quality of RCTs and cohort studies, receptively.
Three main items were included in the Jadad scale: Randomization, masking, and
accountability of all patients. The NOS also included three main items: Patient
selection, comparability, and exposure. The scores were allocated as stars to each
study. RCTs achieving three or more stars were considered to be of high quality.
Cohort studies achieving eight to nine stars were considered to be of high quality; six
to seven stars were considered to be of medium quality.

Statistical analysis

Meta-analysis was performed with RevMan (Version 5.3) and STATA (Version 12.0).
PFS and OS were analyzed by the pooled hazard ratio (HR); if the HR was less than 1,
the result favored the DCF group; otherwise, it favored the ECF group. ORR, DCR,
and AEs were analyzed by the pooled risk ratio. We extracted the HR of PFS and OS
directly from studies or from Kaplan-Meier curves according to Tierney et al"*l. The
heterogeneity test was evaluated by using the Q test and I” statistic. If P > 0.1 and I* <
50%, the fixed effects model was used. Otherwise, the random effects model was
used”. Begg’s and Egger’s tests were performed to assess possible publication bias.
The result was considered statistically significant if the P-value was less than 0.05.

RESULTS

Study quality

We initially identified 965 potentially eligible studies. We further deleted the poor
quality and repeated studies and ultimately included seven qualified studies (four
RCTs and three cohort studies). A total of 598 cases of metastatic or advanced gastric
cancer were included (257 patients in the DCF group and 341 patients in the ECF
group). According to the Jadad scale and NOS, five studies were of high quality (four
RCTs and one cohort study), and two cohort studies were of medium quality (Table
1). The selection procedure is shown in Figure 1, and the characteristics of the
included studies are shown in Table 2.

Survival outcomes

Four studies including 288 patients reported PFS. No statistically significant
difference was found between the two groups (95%ClI: 0.58-1.46, P = 0.73), with
significant heterogeneity (P = 0.01; > = 72%, Figure 2).

Raishidengs WJCC | https://www.wjgnet.com 602 March 6,2019 | Volume7 | Issue5 |



Li B et al. Meta-analysis of DCF and ECF regimens

Table 1 Quality assessment of all included studies

Study

Selection Comparability Exposure Randomization Masking Accountability of all patients Quality (score)

Randomized controlled trial

Sadighi et all'*], 2006
Roth et all'’}, 2007
Gao et all"'], 2010
Babu et al”), 2017
Retrospective study
Abbasi et all'”!, 2010
Kilickap et ulm, 2011
Teker et all'”, 2014

Hkk

ke

*k *k * 5
% * * 4
*k *k * 5
* * * 3
*k * 6
% *k 7
*k ke 9

Five studies including 431 patients reported OS. No statistically significant
difference was found between the two groups (95%CI: 0.65-1.10, P = 0.21), with
acceptable heterogeneity (P = 0.33; I = 13%, Figure 3).

Seven studies including 598 patients reported ORR. ORR was significantly greater
in the DCF group than in the ECF group (95%CI: 1.13-1.75, P = 0.002), with no
heterogeneity (P = 0.52; I = 0%, Figure 4A).

Four studies including 351 patients reported DCR. DCR was significantly greater in
the DCF group than in the ECF group (95%CI: 1.03-1.41, P = 0.02), with no
heterogeneity (P = 0.97; I*= 0%, Figure 4B).

Toxicities

We evaluated toxicities between the DCF and ECF groups based on total AEs (all-
grade/grade 3-4). In subgroup analysis, we also evaluated the top ten reported AEs
(all-grade/grade 3-4).

Four studies including 288 patients reported total all-grade AEs. No statistically
significant difference was found between the two groups (95%CI: 0.93-1.29, P = 0.30),
with significant heterogeneity (P = 0.03; I* = 66%, Figure 5). In the subgroup analysis,
DCF induced a significantly greater rate of febrile neutropenia than ECF (95%CI: 1.05-
4.00, P = 0.04). Similar incidence rates of leucopenia, neutropenia, thrombocytopenia,
anemia, anorexia, nausea/vomiting, fatigue, diarrhea, and stomatitis were found
between the two groups.

Four studies including 288 patients reported total grade 3-4 AEs. The incidence rate
of grade 3-4 AEs was significantly greater in the DCF group than in the ECF group
(95%ClI: 1.16-1.88, P = 0.002), with significant heterogeneity (P = 0.07; I = 57%, Figure
6). In the subgroup analysis, compared to ECF, DCF induced a significantly greater
rate of neutropenia (95%CI: 1.25-2.16, P = 0.0003) and febrile neutropenia (95%CI:
1.17-4.12, P = 0.01). Similar incidence rates of leucopenia, anemia, anorexia,
nausea/vomiting, fatigue, diarrhea, stomatitis, and paraesthesia were found between
the two groups.

Sensitivity analysis and publication bias

In the analysis of PFS and total AEs (all-grade/grade 3-4), our results showed
significant heterogeneity. We excluded a single study to evaluate the impact of the
study on the pooled results. The results suggested that the outcomes of PFS, all-grade
AEs, and grade 3-4 AEs were stable and reliable (Figure 7). The results of Begg’s test
and Egger’s tests were as follows: ORR (P = 0.548; P = 0.491, Figure 8A), PFS (P =
0.089; P = 0.155, Figure 8B), and OS (P = 0.806; P = 0.481, Figure 8C). There was no
evidence to identify significant publication bias.

DISCUSSION

Gastric cancer is still a worldwide malignant tumor with a high mortality rate®!. At
present, since screening gastric cancer is difficult to popularize, most patients are in
an advanced stage and have lost the chance of radical operation when diagnosed™!.
Even if the tumors can be excised, there is a great chance of local recurrence after the
operation”. Cisplatin-based combinations [particularly cisplatin and 5-fluorouracil
(CF)] have been recognized as one of the preferred regimens for advanced gastric
cancer. As improved regimens, both DCF and ECF regimens are superior to CF**1.
This study is the first meta-analysis to compare DCF and ECF regimens for advanced
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Records identified through database searching

from PubMed, Ovid Medline, EMBASE, Web Additional records were identified
of Science, Science Direct, the Cochrane through other sources
Library, and Scopus. (Duplicates removed) (n=44)
(n =921)

Title and abstracts screened for eligibility
(7 = 965)

896 articles were excluded

Full retrieved for detailed assessment

(n =96)
89 articles were excluded.
Reasons for exclusion:
44 non-comparative studies
20 not compare DCF and ECF
24 only abstract
Studies included in quantitative synthesis 1 duplicate centers
(meta-analysis)
(n=7)

Figure 1 Flow chart of the study selection. ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin, and 5-fluorouracil.

gastric cancer. The results showed that PFS, OS, and total AEs between the DCF and
ECF groups were comparable. The DCF group was significantly better in terms of
ORR and DCR than the ECF group. However, the incidence rate of grade 3-4 AEs was
also greater in the DCF group than in the ECF group, especially for neutropenia and
febrile neutropenia.

From our results, four studies!”'*'>') showed that DCF significantly prolonged the
OS of patients compared with ECF, and three studies®*'’! showed that DCF
significantly prolonged the PFS of patients compared with ECF. The results were
beneficial to the translation of OS and PFS from the DCF regimen to the pooled
median survival time of approximately 1 mo. However, no significant difference was
found in OS or PFS between the two groups. Compared to non-docetaxel-containing
regimens, Wagner et al™ found that the results in OS and PFS might be extended
slightly or without any difference®!. Furthermore, the advantages of trivalent
regimens containing docetaxel (DCF and FLO-T) might be offset by increased toxicity.
Although our results did not show significant differences, it was possible that both
regimens were effective in the treatment of advanced gastric cancer, probably because
of the small number of cases. We looked forward to a larger scale of related research.

Our results showed an advantage in the improvement of ORR and DCR in the DCF
group. Only one study” showed that the ORR of the DCF group was lower than that
of the ECF group (26.2% vs 29.5%, respectively). These results might be because
docetaxel had better efficacy, and the patient's response to this drug was relatively
high. Its curative effect is largely related to its mechanism of action. Docetaxel is a
taxane compound discovered in the 1990s. It mainly enhances tubulin aggregation
and inhibits microtubule depolymerization, leading to the formation of stable non-
functional microtubule bundles, thus destroying the mitosis of cancer cells to achieve
anti-tumor effects. Compared with paclitaxel, it has stronger activity and broader anti-
tumor spectrum. Epirubicin is an antibiotic anti-tumor drug, which belongs to a non-
specific cell cycle anti-cancer drug. Its mechanism is to directly insert DNA nucleotide
pairs to interfere with the transcription process and prevent the synthesis of RNA and
DNA. Similar to our results, Petrioli et al™! reported that docetaxel-based regimens
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Table 2 Characteristics of the included studies

Ref. Yr Intervention and control Samples ORR (%) OS PFS Design g:zl:g
Sadighi et 2006 DCF: D 60 mg/m? d1, C 60 mg/m?, d1, F 750 mg/m?/d, d1-5 (21) 44 420 = = RCT 5/5
all"! ECF: E 60mg/m? d1, C 60 mg/m?, d1, F 750 mg/m?/d, d1-5 (21) 42 37.0 = -
Rothetall” 2007 DCF: D 85mg/m? d1, C 75 mg/m? d1, F 300 mg/m?/d, d1-14 (21) 41 36.6 104 46 RCT 4/5
ECF: E 50 mg/m? d1, C 60 mg/m?, d1, F 200 mg/m?/d, d1-21 (21) 40 25.0 83 49
Abbasi etall'”) 2010 DCF: D 75mg/m?, d1, C 75 mg/m? d1, F 750 mg/m?/d, d1-5 (21) 30 563  10.81 6.81 RS 6/9
ECF: E 50 mg/m? d1, C 60 mg/m?, d1, F 200 mg/m?/d, d1-21 (21) 113 313 8.06 5.13
Gaoetal 2010  DCF:D 60 mg/m? d1, C 25 mg/m?, d1-3, F 1000 mg/m? 46 h, 32 59.3 - - RCT 5/5
pumping (21)
ECF: E 50 mg/m? d1, C 25 mg/m?, d1-3, F 1000 mg/m? 46 h, 32 32.6 - -
pumping (21)
Kilickapet 2011 DCF: D 75 mg/m? d1, C 75 mg/m?, d1, F 750 mg/m2/d, d1-5 (21) 40 40.0 96 58 RS 7/9
alt’ ECF: E 50 mg/m? d1, C 60 mg/m?, d1, F 250 mg/m?/d, d1-21 (21) 40 30.0 101 44
Teker et all™” 2014 DCF: D 50-75 mg/m? d1, C 50-75 mg/m?, d1, F 500-750 mg/m?/d, 42 26.2 1 6.0 RS 9/9
d1-5 (21)
ECF: E 50 mg/m? d1, C 60 mg/m?, d1, F 200 mg/m?/d, d1-21 (21) 44 295 10 6.0
Babuetal” 2017 DCF: D 75 mg/m? d1, C 60 mg/m? d1, F 750 mg/m?/d, d1-5 (21) 28 46.4 125 75 RCT 3/5
ECF: E 50 mg/m?, d1, C 60 mg/m? d1, F 750 mg/m?/d, d1-5 (21) 30 26.7 94 58

ORR: Objective response rate; OS: Overall survival; PFS: Progression-free survival; ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin,
and 5-fluorouracil; RCT: Randomized controlled trial.

showed an increase in ORR compared with epirubicin-based regimens; however, no
significant difference was found between the two groups”!. A meta-analysis of DCF
compared with non-docetaxel-containing regimens analyzed 12 RCTs for a total of
1089 cases with advanced gastric cancer. The results did not show any significant
difference in CR or SD rates, but the DCF regimen can significantly increase the PR
rate (38.8% vs 27.9%, respectively; 95%CI 1.16-1.65, P = 0.0003) compared with other
regimens!”’l. In four studies comparing docetaxel and non-docetaxel-containing
regimens involving 1235 participants?”**-l, the pooled ORRs were 43% and 30%,
respectively (95%CI: 1.45-2.32, P = 0.002). In addition, due to higher response rates,
individuals with good performance might have greater advantages from the three
drug regimens, especially those containing docetaxel™!.

With respect to toxicity, hematological toxicity was confirmed to be the most
common adverse event associated with the DCF regimen. In our analysis, we found
high incidences of neutropenia and febrile neutropenia in the DCF group. Although it
did not affect the efficacy of drugs, it might cause damage to other organs”. In recent
years, many institutions have designed a number of improvements to regimens, such
as DC or DF, capecitabine and oxaliplatin instead of 5-fluorouracil and cisplatin, or
have changed the method of administration to weekly administration. Preliminary
results showed that the AEs of the improved regimens were significantly lower than
those of the DCF regimen, and the survival time seemed to be prolonged, but no
significant difference was found in efficacy™ ). Based on the national comprehensive
cancer network guidelines, DCF and ECF are considered high-risk and intermediate-
risk regimens, respectively, for febrile neutropenial”l. Phase I and phase II clinical
studies have shown that docetaxel-induced toxicity is better tolerated when used
weekly. The frequency of myelosuppression associated with neutropenia can also be
reduced with weekly administration™"l. The AEs of DCF are acceptable only with
appropriately selected patients and comprehensive toxicity management strategies. It
is interesting to note that after appropriate dose reduction, the rates of neutropenia
and febrile neutropenia were reduced with DCF. European and North American
guidelines recommend the routine use of granulocyte colony-stimulating factor (G-
CSF) prophylaxis when using chemotherapy regimens associated with a risk of
neutropenia and febrile neutropenia’l. Many studies have shown that G-CSF can
control these two toxicities™ .. In this meta-analysis, we can see that the toxicity and
side effects of the DCF regimen were relatively large, but with the improvement of
medical level, the adverse reactions can be controlled and prevented. However, the
combination of the three drugs should be carefully considered for the elderly and
poor physique patients. Therefore, appropriate preventive measures should be taken
in advance for patients who cannot tolerate the related toxicity.
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Hazard ratio Hazard ratio
Study or subgroup  Log (Hazard ratio) SE Weight IV, Random, 95%CI Yr 1V, Random, 95%CI
Gao 2010 0.4 0.21 27.6% 1.49 [0.99, 2.25] 2010 -
Kilickap 2011 -0.36 0.24 25.8% 0.70 [0.44, 1.12] 2011 —
Taker 2014 0.16 0.23 26.4% 1.17 [0.75, 1.84] 2014 ——
Babu 2017 -0.7 0.34 20.3% 0.50 [0.26, 0.97] 2017 _
Total (95%CI) 100% 0.92 [0.58, 1.46] ?
Heterogeneity: Tau® = 0.15; Chi* = 10.60, df = 3 (P = 0.01); I = 72% } : : : :
Test for overall effect: Z = 0.35 (P = 0.73) 0.01 0.1 1 10 100

Favours DCF Favours ECF

Figure 2 Forest plot of hazard ratio of progression-free survival associated with docetaxel, cisplatin, and 5-fluorouracil vs epirubicin, cisplatin, and 5-
fluorouracil. ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin, and 5-fluorouracil.

In addition, we should note that there are still some limitations in this meta-
analysis: (1) not all of the studies are RCTs; (2) the total number of analyzed patients is
small, which may not reflect the whole population; (3) significant heterogeneity
existed in some comparisons; (4) some studies did not provide the data we have
analyzed; (5) the number of AEs may not completely reflect the quality of life; and (6)
the doses of anticancer agents were different in each study, which might increase
heterogeneity between the included studies.

In conclusion, Both DCF and ECF are effective regimens for advanced gastric
cancer, with comparable PFS, OS, and total AEs. The DCF regimen has greater
advantages over the ECF regimen in terms of ORR and DCR. However, the incidence
rate of grade 3-4 AEs is also higher in the DCF group. Due to the inherent limitations
of the study, more large-scale and high-quality RCTs are needed to support this
conclusion.
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Hazard ratio

Study or subgroup Log (Hazard ratio) SE Weight 1V, Fixed, 95%CI Yr 1V, Fixed, 95%CI
Abbasi 2010 0.27 0.29 21.2% 1.31 [0.74, 2.31] 2010 ——
Gao 2010 -0.42 0.28 22.7% 0.66 [0.38, 1.14] 2010 —a—
Kilickap 2011 -0.07 0.31 18.5% 0.93[0.51, 1.71] 2011 —a—
Taker 2014 -0.18 0.25 28.5% 0.84 [0.51, 1.36] 2014 —

Babu 2017 -0.69 0.44 9.2% 0.50[0.21, 1.19] 2017 R

Total (95%CI) 100% 0.85[0.65, 1.10]

Heterogeneity: Chi* = 4.60, df = 4 (P = 0.33); I = 13%

Test for overall effect: Z = 1.24 (P = 0.21)

0.01

}
0.1

Favours DCF

1 10 100
Favours ECF

Figure 3 Forest plot of hazard ratio of overall survival associated with docetaxel, cisplatin, and 5-fluorouracil vs epirubicin, cisplatin, and 5-fluorouracil.
ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin, and 5-fluorouracil.

A DCF ECF Risk ratio Risk ratio
Study or subgroup Events  Total Events Total Weight ~ M-H, Fixed, 95%CI Yr M-H, Fixed, 95%CL
Sadighi 2006 18 44 16 42 19.8% 1.07 [0.64, 1.81] 2006 ——
Roth 2007 15 41 10 40 12.2% 1.46 [0.75, 2.86] 2007 ——
Abbasi 2010 16 30 33 113 16.7% 1.83[1.18, 2.84] 2010 —a—
Gao 2010 18 32 10 32 12.1% 1.80 [0.99, 3.27] 2010 .
Kilickap 2011 16 40 12 40 14.5% 1.33[0.73, 2.45] 2011 —
Taker 2014 11 42 13 44 15.3% 0.89 [0.45, 1.75] 2014 —
Babu 2017 13 28 8 30 9.3% 1.74 [0.85, 3.56] 2017 e
Total (95%CI) 257 341 100% 1.41[1.13, 1.75] Q
Total everts 107 102
Heterogeneity: Chi’ = 5.16, df = 6 (P = 0.52); I = 0% | 1 1
Test for overall effect: Z = 3.03 (P = 0.002) 0.01 0.1 1 10 100
Favours DCF  Favours ECF
B _— _—
DCF ECF Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI  Yr M-H, Fixed, 95%CI
Gao 2010 28 32 23 32 25.8% 1.22[0.95, 1.57] 2010
Abbasi 2010 22 30 67 113 31.6% 1.24[0.95, 1.61] 2010
Taker 2014 21 42 20 44 22.0% 1.10[0.71, 1.71] 2014
Babu 2017 22 28 19 30 20.6% 1.24[0.89, 1.73] 2017
Total (95%CI) 132 219 100% 1.20[1.03, 1.41]
Total everts 93 129
Heterogeneity: Chi’ = 0.24, df = 3 (P = 0.97); I* = 0% | ‘ ‘ ‘
Test for overall effect: Z = 2.28 (P = 0.02) ‘0_01 0‘.1 1 io 1od
Favours DCF Favours ECF

Figure 4 Forest plots of risk ratios of objective response rate (A) and disease control rate (B) associated with docetaxel, cisplatin, and 5-fluorouracil vs
epirubicin, cisplatin, and 5-fluorouracil. ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin, and 5-fluorouracil.
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DCF ECF Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
1.1.1 Total adverse events Modified by random-effects model
Babu 2017 28 28 25 30 13.4% 1.19[1.01, 1.42] -
Gao 2010 24 32 16 32 84% 1.50 [1.01, 2.24] —
Kilickap 2011 40 40 39 40 15.1% 1.03 [0.96, 1.10] a
Taker 2014 28 42 33 44 11.1% 0.89[0.68, 1.17] —aF
Subtotal (95%CI) 142 146 48.0% 1.09 [0.93, 1.29] ’
Total everts 120 113

Heterogeneity: Tau® = 0.02; Chi* = 8.81, df = 3 (P = 0.03); I* = 66%
Test for overall effect: Z = 1.05 (P = 0.30)

1.1.2 Leucopenla Modified by random-effects model

Gao 2010 18 32 13 32 6.4% 1.38 [0.82, 2.33] -
Taker 2014 10 42 19 44 4.9% 0.55[0.29, 1.04] —
Subtotal (95%CI) 74 76 11.4% 0.89[0.36, 2.22] ‘
Total everts 28 32

Heterogeneity: Tau? = 0.35; Chi’ = 4.93, df = 1 (P = 0.03); I = 80%
Test for overall effect: Z = 0.25 (P = 0.80)

1.1.3 Neutropenla Modified by random-effects model

Babu 2017 16 28 13 30 6.4% 1.32[0.78, 2.22] -
Gao 2010 14 32 12 32 54% 1.17 [0.64, 2.12] —
Kilickap 2011 35 40 19 40  9.5% 1.84 [1.30, 2.60] ——
Taker 2014 10 42 23 44  5.2% 0.46 [0.25, 0.84] _—
Subtotal (95%CI) 142 146  26.6% 1.10[0.61, 1.98] ‘
Total everts 75 67

Heterogeneity: Tau? = 0.29; Chi’ = 16.26, df = 3 (P = 0.001); /> = 82%
Test for overall effect: Z = 0.31 (P = 0.75)

1.1.4 Febrile neutropenia

Babu 2017 7 28 4 30 0.9% 1.88 [0.61, 5.72] —

Gao 2010 5 32 3 32 0.7% 1.67 [0.43, 6.40] _—
Kilickap 2011 10 40 4 40  0.9% 2.50 [0.85, 7.31] 4
Subtotal (95%CI) 100 102 2.4% 2.05 [1.05, 4.00] ’
Total everts 22 11

Heterogeneity: Chi* = 0.25, df = 2 (P = 0.88); I = 0%
Test for overall effect: Z = 2.10 (P = 0.04)

1.1.5 Thrombocytopenia

Babu 2017 3 28 2 30 0.4% 1.61[0.29, 8.92] —

Gao 2010 5 32 4 32 0.9% 1.25[0.37, 4.23] _—
Taker 2014 1 42 3 44 0.7% 0.35[0.04, 3.23]

Subtotal (95%CI) 102 106 2.0% 1.03[0.43, 2.48] ‘
Total everts 9 9

Heterogeneity: Chi* = 1.26, df = 2 (P = 0.53); I = 0%
Test for overall effect: Z = 0.07 (P = 0.95)

1.1.6 Anemia

Babu 2017 7 28 8 30 1.7% 0.94 [0.39, 2.25] —
Taker 2014 19 42 21 44 4.6% 0.95 [0.60, 1.49] —
Subtotal (95%CI) 70 74 6.3% 0.95 [0.63, 1.42] ‘
Total everts 26 29

Heterogeneity: Chi® = 0.00, df = 1 (P = 0.98); I* = 0%
Test for overall effect: Z = 0.27 (P = 0.79)

1.1.7 Anorexia

Gao 2010 17 32 15 32 3.3% 1.13 [0.69, 1.85] ——
Taker 2014 24 42 21 44 4.6% 1.20 [0.80, 1.80] S
Subtotal (95%CI) 74 76 7.9% 1.17 [0.86, 1.60] ’
Total everts 41 36

Heterogeneity: Chi? = 0.03, df = 1 (P = 0.87); * = 0%
Test for overall effect: Z = 0.99 (P = 0.32)

1.1.8 Nausea/Vomiting

Babu 2017 8 28 11 30 2.4% 0.78 [0.37, 1.65] e
Gao 2010 21 32 19 32 42% 1.11 [0.76, 1.62] e
Kilickap 2011 24 40 24 40 5.3% 1.00 [0.70, 1.43] ——
Taker 2014 22 42 22 44 4.8% 1.05[0.69, 1.58] 4
Subtotal (95%CI) 142 146  16.7% 1.01 [0.81, 1.25] 0
Total everts 75 76

Heterogeneity: Chi* = 0.71, df = 3 (P = 0.87); I = 0%
Test for overall effect: Z = 0.08 (P = 0.93)
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1.1.9 Fatigue

Babu 2017 19 28 17 30 3.6% 1.20[0.80, 1.79] r—
Taker 2014 23 42 28 44 6.1% 0.86 [0.60, 1.23] .
Subtotal (95%CI) 70 74 9.7% 0.99 [0.76, 1.29] ’

Total everts 42 45

Heterogeneity: Chi® = 1.46, df = 1 (P = 0.23); I’ = 31%

Test for overall effect: Z = 0.10 (P = 0.92)

1.1.10 Dlarrhea Modified by random-effects model

Babu 2017 11 28 4 30 2.4% 2.95[1.06, 8.19] —_—
Kilickap 2011 8 40 9 40 3.3% 0.89 [0.38, 2.07] —
Taker 2014 0 42 2 44 0.3% 0.21[0.01, 4.24] .

Subtotal (95%CI) 110 114 6.0% 1.24 [0.40, 3.85] ‘
Total everts 19 15

Heterogeneity: Tau® = 0.53; Chi’ = 4.66, df = 2 (P = 0.10); I = 57%

Test for overall effect: Z = 0.37 (P = 0.71)

1.1.11 Stomatltls Modified by random-effects model

Babu 2017 9 28 3 30 1.8% 3.21[0.97, 10.68] e
Kilickap 2011 15 40 16 40  6.0% 0.94 [0.54, 1.63] —e
Taker 2014 0 42 3 44 0.3% 0.15[0.01, 2.81]

Subtotal (95%CI) 110 114  8.1% 1.16 [0.36, 3.75] ’
Total everts 24 22

Heterogeneity: Tau’ = 0.62; Chi’ = 5.17, df = 2 (P = 0.08); I* = 61%

Test for overall effect: Z = 0.25 (P = 0.80)

Total (95%CI) 1136 1174 100.0% 1.09 [1.00, 1.19] ‘

Total everts 481 455

Heterogeneity: Chi® = 49.79, df = 31 (P = 0.02); /> = 38% | |

Test for overall effect: Z = 1.93 (P = 0.05) 0.01

Test for subgroup differences: Chi* = 6.56, df = 10 (P = 0.77); I* = 0%

0.1
Favours DCF

1

|
10
Favours ECF

100

Figure 5 Forest plots of risk ratios of all-grade adverse effects associated with docetaxel, cisplatin, and 5-fluorouracil vs epirubicin, cisplatin, and 5-

fluorouracil. ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin, and 5-fluorouracil.
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DCF ECF Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
2.1.1 Total grade 3-4 adverse events Modified by random-effects model
Babu 2017 28 28 14 30 16.0% 2.10 [1.44, 3.07] —a—
Gao 2010 24 32 16 32 14.6% 1.50 [1.01, 2.24] l'm
Kilickap 2011 40 40 27 40 35.7% 1.47[1.19, 1.83] -
Taker 2014 28 42 27 44 21.2% 1.09 [0.79, 1.49] -
Subtotal (95%CI) 142 146 87.6% 1.48[1.16, 1.88] ‘
Total everts 120 84

Heterogeneity: Tau® = 0.03; Chi* = 6.91, df = 3 (P = 0.07); I* = 57%
Test for overall effect: Z = 3.16 (P = 0.002)

2.1.2 Leucopenla

Gao 2010 4 32 3 32 1.4% 1.33[0.32, 5.49] e
Taker 2014 7 42 6 44 2.8% 1.22 [0.45, 3.34] —t—
Subtotal (95%CI) 74 76  4.2% 1.26 [0.56, 2.86] ’
Total everts 11 9

Heterogeneity: Chi> = 0.01, df = 1 (P = 0.92); * = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

2.1.3 Neutropenia

Babu 2017 11 28 5 30 2.3% 2.36 [0.94, 5.93] -
Gao 2010 2 32 2 32 1.0% 1.00 [0.15, 6.67] —_—
Kilickap 2011 22 40 10 40 4.8% 2.20[1.20, 4.03] —
Roth 2007 32 41 24 40 11.6% 1.30 [0.96, 1.76] -

Taker 2014 7 42 4 44 1.9% 1.83[0.58, 5.81] e
Subtotal (95%CI) 183 186 21.5% 1.65[1.25, 2.16] ’

Total everts 74 45

Heterogeneity: Chi? = 4.12, df = 4 (P = 0.39); 7 = 3%
Test for overall effect: Z = 3.58 (P = 0.0003)

2.1.4 Febrile neutropenia

Babu 2017 7 28 4 30 1.8% 1.88 [0.61, 5.72] e
Roth 2007 17 41 7 40 3.4% 2.37[1.10, 5.09] —
Subtotal (95%CI) 69 70  5.2% 2.19[1.17,4.12] ’
Total everts 24 11

Heterogeneity: Chi’ = 0.12, df = 1 (P = 0.73); > = 0%
Test for overall effect: Z = 2.45 (P = 0.01)

2.1.5 Anemia

Babu 2017 1 28 1 30 0.5% 1.07 [0.07, 16.32]

Taker 2014 3 42 6 44 2.8% 0.52 [0.14, 1.96] —_—
Subtotal (95%CI) 70 74  3.3% 0.60 [0.19, 1.95] ‘
Total everts 4 7

Heterogeneity: Chi* = 0.21, df = 1 (P = 0.64); I = 0%

Test for overall effect: Z = 0.85 (P = 0.40)

2.1.6 Anorexia Modified by random-effects model

Gao 2010 5 32 3 32 2.2% 1.67 [0.43, 6.40] _—
Taker 2014 1 42 4 44 0.9% 0.26 [0.03, 2.25]

Subtotal (95%CI) 74 76  3.1% 0.80 [0.13, 4.82] ‘

Total everts 6 7
Heterogeneity: Tau® = 0.92; Chi’ = 2.09, df = 1 (P = 0.15); I’ = 52%
Test for overall effect: Z = 0.24 (P = 0.81)

2.1.7 Nausea/Vomiting

Babu 2017 0 28 1 30 0.7% 0.36 [0.02, 8.401

Gao 2010 7 32 5 32 24% 1.40 [0.50, 3.95] e
Kilickap 2011 8 40 6 40 2.9% 1.33[0.51, 3.49] —t

Roth 2007 10 41 7 40 3.4% 1.39[0.59, 3.30] —
Taker 2014 2 42 3 44 1.4% 0.70 [0.12, 3.97] —_—
Subtotal (95%CI) 183 186 10.7% 1.22 [0.73, 2.03] ‘

Total everts 27 22

Heterogeneity: Chi’ = 1.17, df = 4 (P = 0.88); I = 0%

Test for overall effect: Z = 0.77 (P = 0.44)

2.1.8 Fatigue

Babu 2017 2 28 0 30 0.2% 5.34 [0.27, 106.70]

Taker 2014 3 42 2 44 0.9% 1.57 [0.28, 8.94] _—t—
Subtotal (95%CI) 70 74 1.2% 2.32[0.54, 9.98] ’
Total everts 5 2

Heterogeneity: Chi* = 0.49, df = 1 (P = 0.48); = 0%
Test for overall effect: Z = 1.13 (P = 0.26)

Raishidengs WJCC | https://www.wjgnet.com 610 March 6,2019 | Volume7 | Issue5 |



2.1.9 Diarrhea

Babu 2017 4 28 2 30
Kilickap 2011 4 40 4 40
Roth 2007 6 41 2 40
Subtotal (95%CI) 109 110
Total everts 14 8

Heterogeneity: Chi’ = 1.19, df = 2 (P = 0.55); I* = 0%
Test for overall effect: Z = 1.35 (P = 0.18)

2.1.10 Stomatltls

Babu 2017 5 28 2 30
Kilickap 2011 7 40 7 40
Roth 2007 3 41 2 40
Subtotal (95%CI) 109 110
Total everts 15 11

Heterogeneity: Chi? = 1.14, df = 2 (P = 0.56); 72 = 0%
Test for overall effect: Z = 0.88 (P = 0.38)

2.1.11 Paraesthesia

Kilickap 2011 7 40 1 40
Roth 2007 2 41 2 40
Subtotal (95%CI) 81 80
Total everts 9 3

Heterogeneity: Chi’ = 1.98, df = 1 (P = 0.16); I* = 49%
Test for overall effect: Z = 1.67 (P = 0.09)

Total (95%CI)
Total everts 306 209
Heterogeneity: Chi* = 26.72, df = 31 (P = 0.69); I* = 0%
Test for overall effect: Z = 5.79 (P < 0.00001)

1164

Test for subgroup differences: Chi* = 7.95, df = 10 (P = 0.63); I = 0%

1188 100.0%
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0.9% 2.14[0.43, 10.80] e
1.9% 1.00 [0.27, 3.72] S
1.0% 2.93[0.63, 13.65] —_—
3.8% 1.77 [0.77, 4.05] e
0.9% 2.68 [0.56, 12.71] —_
3.3% 1.00 [0.39, 2.59] S
1.0% 1.46 [0.26, 8.30] e
5.2% 1.38 [0.67, 2.85] -
0.5% 7.00 [0.90, 54.32]
1.0% 0.98 [0.14, 6.59] _—
1.4% 2.97 [0.83, 10.60] e

1.48 [1.30, 1.69] ¢

0.01 0.1 1 10 100

Favours DCF

Favours ECF

Figure 6 Forest plots of risk ratios of grade 3-4 adverse effects associated with docetaxel, cisplatin, and 5-fluorouracil vs epirubicin, cisplatin, and 5-
fluorouracil. ECF: Epirubicin, cisplatin, and 5-fluorouracil; DCF: Docetaxel, cisplatin, and 5-fluorouracil.
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Study ommited
Gao 2010
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-S-tﬂa\;B-rﬁﬁwft-ea----_-l“"é;\-caéf“""""""-""@5070-(:-15 """""""
Gao 2010 0.77302003 0.47942573 1.2464077
Kilickap 2011 | 1.0087584 0.57528448 1.7688526
Taker 2014 | 0.83125186 0.43408784 1.5917969
Babu 2017 1.0809172 0.69919729 1.6710334
i 1

Raishidengs WJCC | https://www.wjgnet.com

B Meta-analysis estimates, given named study is omitted
| Lower CI limit o Estimate | Upper CI limit
Gao 2010 o]
Kilickap 2011 | o
Taker 2014 o
Babu 2017 o
T 1
085 0.93 1.09 1.29 1.58
" Study ommited 4 T TEstimate (95%cy
Gao 2010 1.0485446 0.92074496 1.194083
Kilickap 2011 | 1.1411179 0.88590586 1.4698516
Taker 2014 | 1.1835881 0.88621151 1.5807523
_Babu20l7 . 1059528 . 084642333 . 13262863
Combined 1 1.0913749 0.9264195 1.2857017
611 March 6,2019 |

Volume 7 |

Issue5 |



Li B et al. Meta-analysis of DCF and ECF regimens

c Meta-analysis estimates, given named study is omitted
Lower CI limit © Estimate | Upper CI limit
Gao 2010 &
Kilickap 2011 e}
Taker 2014 o
Babu 2017 | o
101 116 1.48 1.88 220

: 2 ) e (5% -
Gao 2010 ’ 1.4770939 1.0712491 2.036694
Kilickap 2011 I 1.4912347 1.0091702 2.2035735
Taker 2014 | 1.6154273 1.3051687 1.9994389
Babu 2017 135016 11049285 ] 16498611 ______
Combined | 1.4765832 1.1591948 1.8808728

Figure 7 Meta-based influence analysis for comparisons of objective response rate (A), total adverse effects (B), and grade 3-4 adverse effects (C).

Begg's funnel plot with pseudo 95% confidence limits Begg's funnel plot with pseudo 95% confidence limits
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Bias | -2.354023  2.936912 -0.80 0.481 -11.70059 6.992541

Figure 8 Begg’s and Egger’s tests for comparisons of objective response rate (A), progression-free survival (B), and overall survival (C).

ARTICLE HIGHLIGHTS

Research background
Gastric cancer has always been a disease with high morbidity and mortality in the world.
Because of the lack of obvious symptoms and signs in the early stage, many patients are found to
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have been diagnosed in the advanced stage. At the same time, none of the first-line treatments
for advanced gastric cancer is standard. At present, docetaxel, cisplatin, and 5-fluorouracil (DCF)
and epirubicin, cisplatin, and 5-fluorouracil (ECF) are both effective first-line regimens for
clinical use, but in many countries, different researchers have different opinions. There are still
many disputes about the advantages and disadvantages of these two regimens. The results in
some studies showed that the DCF group was better than the ECF group. However, in other
studies, opposite results were obtained. To solve the controversy, we conducted this meta-
analysis.

Research motivation

In many studies, both DCF and ECF regimens have shown good outcomes, but on the other
hand, they also show many disadvantages, especially in the adverse effects (AEs). Since there is
still much controversy in this field, and there is lack of evidence of evidence-based medicine in
relevant fields to prove that which regimen is more suitable for clinical use, it is necessary to
conduct relevant meta-analysis. This study therefore aimed to provide a more focused analysis
through the evaluation of the survival outcomes and AEs between DCF and ECF regimens.

Research objectives

Our primary objective was to analyze the efficacy of the two first-line regimens in the treatment
of advanced gastric cancer by obtaining the best and latest data from clinical trials. In the
discussion section, we cited many frontier studies in related fields, and focused on the analysis of
the reasons for the difference in therapeutic effect between DCF and ECF regimens. At the same
time, we also hope that our research can play a guiding and helpful role in clinical medication.

Research methods

We conducted this meta-analysis according to the Preferred Reporting Items for Systematic
Review and Meta-Analysis guidelines. Seven main databases were searched up to August 31,
2018. Search results were limited to original human studies, and search criteria were restricted to
randomized controlled trials or cohort studies without language restriction. We selected studies
according to the PICOS principle. The Jadad scale and the Newcastle-Ottawa Scale were used to
assess quality of the studies, and RevMan and STATA were used to analyze the data.
Progression-free survival (PFS) and overall survival (OS) were analyzed by the pooled hazard
ratio. Objective response rate (ORR), disease control rate (DCR), and AEs were analyzed by the
pooled risk ratio. The heterogeneity test was evaluated by using the Q test and I statistic. If P >
0.1 and I? < 50%, the fixed effects model was used. Otherwise, the random effects model was
used.

Research results

Our meta-analysis included seven high quality articles and 598 patients with advanced gastric
cancer for the final analysis to compare the efficacy and safety of the DCF regimen and ECF
regimen. The results showed that DCF and ECF were both effective with comparable PFS
(95%CI: 0.58-1.46, P = 0.73) and OS (95%CI: 0.65-1.10, P = 0.21). The DCF group showed
significantly better ORR (95%CI: 1.13-1.75, P = 0.002) and DCR (95%CI: 1.03-1.41, P = 0.02) than
the ECF group. We evaluated toxicities between the DCF and ECF groups based on total (all-
grade/grade 3-4) AEs. The AEs between the two groups were only significantly different in the
aspects of neutropenia (95%CI: 1.25-2.16, P = 0.0003) and febrile neutropenia (95%CI: 1.17-4.12, P
= 0.01), while other toxicities showed no statistically significant differences between the two
groups.

Research conclusions

This study is the latest meta-analysis to compare DCF and ECF regimens for advanced gastric
cancer. From this result, we conclude that DCF regimen seems to be more suitable for advanced
gastric cancer than the ECF regimen. This finding is extremely important for the research and
guidance of clinical medication in related fields. DCF regimen, like most drugs, is not perfect and
in some respects shows some unsatisfactory aspects. We cannot deny the effectiveness of DCF in
the treatment of advanced gastric cancer, but we cannot ignore its side effects.

Research perspectives

Our evidence of evidence-based medicine is mainly based on the original clinical research, but at
present it seems that the research in related fields is still very deficient, which directly leads to
the great limitation of our access to clinical evidence. Although there is still much controversy
about the first-line drug use in the treatment of advanced gastric cancer, because gastric cancer
cells are relatively sensitive to chemotherapeutic drugs, it is expected that larger clinical trials in
the future can be conducted for related research.
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