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Abstract

Objective: Recent studies have reported conflicting results on the correlation between metformin use and outcomes in patients
with colorectal cancer (CRC). A meta-analysis was performed to evaluate the efficacy of metformin therapy on the prognosis of
CRC patients with type 2 diabetes mellitus (T2DM).
Methods: We conducted a systematic search of PubMed, EMBASE, the Cochrane Library, and the Web of Science for related
articles up to August 2016. Two investigators independently identified and extracted information. Pooled risk estimates [hazard
ratios (HRs)] and 95% confidence intervals (CIs) were calculated using fixed-effects models. The risk of publication bias was
assessed by examining funnel plot asymmetry as well as Egger's test and Begg's test.
Results: Of 81 articles identified, 8 retrospective cohort studies, representing 6098 cases of CRC patients with T2DM who used
metformin and 4954 cases of CRC patients with T2DMwho did not use metformin, were included in this meta-analysis. There was
no significant heterogeneity and quality difference between studies. Metformin users had significantly improved overall survival
(OS) (HR¼ 0.82, 95% CI: 0.77e0.87, P¼ 0.000). However, Metformin use cannot affect CRC-specific survival (HR¼ 0.84, 95%
CI: 0.69e1.02, P ¼ 0.079) compared to non-users.
Conclusion: This meta-analysis suggests that metformin use may improve survival among CRC patients with T2DM. However,
prospective controlled studies are still needed to rigorously evaluate the efficacy of metformin as an anti-tumor agent.
© 2017 Chinese Medical Association. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Despite the fact that advanced surgical techniques and
efficient therapies have been successfully applied in pa-
tients with colorectal cancer (CRC), it is still the second
most common cancer in males and the third most com-
mon malignant tumor in females in the United States,1

* Corresponding author.

E-mail address: dongweiguo@whu.edu.cn (W.-G. Dong).

Peer review under responsibility of Chinese Medical Association.

Production and Hosting by Elsevier on behalf of KeAi

http://dx.doi.org/10.1016/j.cdtm.2017.06.001

2095-882X/© 2017 Chinese Medical Association. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Available online at www.sciencedirect.com

ScienceDirect

Chronic Diseases and Translational Medicine 3 (2017) 169e175
www.keaipublishing.com/en/journals/cdtm/

www.cdatm.org

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dongweiguo@whu.edu.cn
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cdtm.2017.06.001&domain=pdf
http://dx.doi.org/10.1016/j.cdtm.2017.06.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.sciencedirect.com/science/journal/2095882X
http://dx.doi.org/10.1016/j.cdtm.2017.06.001
http://dx.doi.org/10.1016/j.cdtm.2017.06.001
http://www.keaipublishing.com/en/journals/cdtm/
http://www.cdatm.org


and CRC is the sixth most common cancer among the
Chinese population.2 Each year, there are about one
million newly diagnosed CRC patients around the
world.3 Multiple risk factors of CRC include insulin
resistance, obesity, low fiber diet, increasing age, black
race, smoking, and metabolic syndromes.3

The prevalence of T2DM is predicted to increase
from 2.8% in 2000 to 4.4% in 2030.4 Accumulating
preclinical evidence revealed that type 2 diabetes
mellitus (T2DM) is related to several types of cancer,
including CRC, esophageal cancer, pancreatic cancer,
and postmenopausal breast cancer.5,6 This correlation
has mainly been attributed to insulin resistance and
factors related to metabolic syndromes, such as
hyperinsulinemia and hyperglycemia, which can play
additive carcinogenic roles.7 Preclinical evidence
shows a possible therapeutic role for metformin, which
is a first-line therapy for many T2DM patients,8 in
blocking CRC progression.5 Therefore, metformin
therapy can be regarded as a potential treatment for
CRC patients with T2DM for its anti-tumor effects.
Owing to the high prevalence and poor prognosis of
CRC, it is possible to speculate that a potential anti-
tumor role of metformin may affect public health.

Several recent observational studies have explored
the association between metformin use and clinical
outcomes in CRC patients with T2DM. Previous meta-
analyses of such studies have been inconclusive, as
they mainly focused on the prevention of CRC rather
than the survival benefits.9e14 Considering this
controversial issue, we conducted a systematic review
and quantitative analysis of all retrospective cohort
studies to determine whether metformin therapy can
improve survival in CRC patients with T2DM.

Methods

This meta-analysis was performed in accordancewith
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guideline,15 which is a
revised edition ofQuality of Reporting ofMeta-Analyses
(QUOROM), to rigorously evaluate its quality.

The study did not involve any animals or humans.
Therefore, ethical approval was not needed.

Search strategy

Two reviewers (Yu-Lan Liu and Hong-Bo Lei) inde-
pendently searched PubMed, the Web of Science,
EMBASE, and the Cochrane Library databases for all
relevant studies up to August 2016. The main search
keywords for article title and abstract were “colorectal

cancer” in combination with “metformin”. Two authors
independently reviewed the titles and abstracts of studies
identified in the search to exclude unrelated studies. Two
researchers (Yu-Lan Liu and Hong-Bo Lei) screened the
full texts and references to determine whether there were
any additional studies in line with our inclusion criteria.

Inclusion criteria

Inclusion criteria were: (1) study design: retro-
spective cohort studies; (2) participants: patients with a
pathologically confirmed diagnosis of CRC and a
T2DM diagnosis before the occurrence of CRC; (3)
treatment group: use of metformin; (4) comparison
group: non-use of metformin; (5) outcomes: hazard
ratios (HRs) with 95% confidence intervals (CIs) for
overall survival (OS) and CRC-specific survival (CS).
Studies published in English were included. When
there were several publications from the same retro-
spective cohort, we extracted the useful information
from the most recent and complete studies. Studies
such as letters, reviews, and comments were excluded.

Data extraction

Data extraction was independently performed by
two authors (Yu-Lan Liu and Hong-Bo Lei) following
a standard form designed in advance. The following
information was extracted from the included articles:
authors, year, study design, mean age, country, dura-
tion of the study, number of events, outcome assess-
ment, HRs with 95% CIs, and CRC stage.

Quality assessment

In order to better distinguish the quality of the included
studies, the Newcastle-Ottawa Scale16 was applied for
quality assessment of observational studies. All method-
ological quality of eligible studies was evaluated sepa-
rately by two authors (Shan Tian and Yan Chen). Any
discrepancies were resolved by a third researcher (Wei-
Guo Dong). A total of 9 points were enrolled in the scale,
and three aspects were included: selection, comparability,
and exposure/outcomes. Studies scoring higher than 7
were regarded as high quality, studies scoring 4e6 were
seen as good quality, and studies scoring 3 or below were
viewed as low quality studies.

Statistical analysis

Pooled HRs for OS, CS, and respective 95% CIs
were estimated by a random-effects model if the
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