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Abstract

The association between type 2 diabetes mellitus (DM) and colorectal cancer
(CRC) has been thoroughly investigated and reports have demonstrated that the
risk of CRC is increased in DM patients. The association between DM and the
survival of patients with CRC is controversial. Evidence suggests that metformin
with its anti-inflammatory effects is a protective factor against the development of
CRC among DM patients and that metformin therapy is associated with a better
prognosis in patients with DM. In our cohort, we did not find any associations
between the presence of DM or metformin and cancer specific survival or any
relation to plasma levels of a panel of 40 inflammatory factors and irisin. On the
other hand, we identified that the insulin-like growth factor binding protein 7
single nucleotide polymorphism rs2041437 was associated with DM in CRC
patients. The dominance of the T bearing genotypes in patients with DM was
statistically significant (P = 0.038), with an odds ratio of 1.66 (95% confidence
interval: 1.03-2.69).
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Core Tip: Type 2 diabetes mellitus (DM) or metformin treatment does not influence mortality in colorectal
cancer (CRC). Type 2 DM or metformin does not influence the levels of inflammatory factors in plasma in
patients with CRC. Single nucleotide polymorphisms of insulin-like growth factor binding protein 7 are
associated with type 2 DM in patients with CRC.
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TO THE EDITOR

Having read the article “How far along are we in revealing the connection between metformin and
colorectal cancer?” by Cigrovski Berkovic et al[1] in World Journal of Gastroenterology 2021, we want to
contribute with some aspects and data on this matter.

Colorectal cancer (CRC) is one of the most common cancer types worldwide and several genetic
pathways affecting CRC initiation and progression have been described[2]. The association between
type 2 diabetes mellitus (DM) and CRC has been thoroughly investigated and reports have
demonstrated that the risk of CRC is higher in DM patients[3]. However, the association between DM
and the survival of patients with CRC is controversial[4,5].

Metformin is an oral glucose-lowering agent used to treat DM. It has also been reported to possess
properties that inhibit the proliferation and growth of certain types of cancer[6]. Moreover, recent
studies show that metformin has anti-inflammatory effects, a property that can be beneficial in
conditions other than DM, such as cardiovascular disease and cancer[7].

Overall, evidence suggests that metformin could protect against the development of CRC among DM
patients and that metformin therapy is associated with a better prognosis in patients with DM[1,6,8].
However, this protective role of metformin in CRC remains controversial[1,8]. In light of the above and
with special reference to a report by Cigrovski Berkovic et al[1], we here add our observations of CRC
patients (1 = 408) without DM (n = 310) or with DM (n = 98), treated with metformin (n = 63) or not (n =
35), and any associations of these factors with cancer-specific survival, inflammatory factors, or single
nucleotide polymorphisms (SNPs).

Blood samples were obtained from all consecutive CRC patients who underwent surgical resection
for primary colorectal adenocarcinomas between 2006 and 2019 at the Department of Surgery, Ryhov
County Hospital, Jonkoping, Sweden. Follow-up for the estimation of cancer-specific survival ended on
the date of death or on February 23, 2021. The patient data have been prospectively recorded in a
database, comprising 236 males and 172 females with a mean age of 71 years. The study included 172
patients with rectal cancer and 236 patients with colon cancer, based on the primary tumor site. The
tumors were classified as stage I in 63 patients, stage II in 148, stage III in 148, and stage IV in 49. The
study was approved by the Regional Ethical Review Board in Linkoping, Sweden, and informed
consent was obtained from each participant.

We did not find any relationships between the presence of DM or metformin and cancer-specific
survival in patients with CRC in our cohort, as demonstrated by Kaplan-Maier curves (Figure 1).
Receiver operating characteristic curve analysis confirmed this result (data not shown).

Against the background that inflammation has a driving force in carcinogenesis of CRC[2] and that
metformin has anti-inflammatory effects, we have applied data that we have previously published in
World | Gastroenterology[9] regarding a panel of 40 circulating inflammatory factors in a cohort of 174
CRC patients, of whom 44 had DM and 17 were treated with metformin. We found that plasma levels of
these factors did not differ between CRC patients with or without DM, whether treated with metformin
or not (data not shown). This was also the case when similar analyses were performed regarding
carcinoembryonic antigen (CEA) levels, which were available for 332 of the patients.

Irisin is a relatively recently discovered hormone (myokine) that is involved in the regulation of
metabolic processes such as stimulation of glycogenesis and inhibition of glycogenolysis and has been
suggested to play an important role in DM[10]. However, studies have reported both decreased and
increased irisin levels in DM patients[10]. In a clinical study, Zhu et al[11] showed reduced serum levels
of irisin in CRC patients and suggested that irisin might be used as a serum diagnostic marker. In our
analysis, we found no general difference in cancer-specific survival depending on the levels of irisin.
Nor were differences in cancer-specific survival observed in those with or without DM and with or
without metformin treatment.

Insulin-like growth factor-binding protein 7 (IGFBP 7) binds strongly to insulin and has been found,
by us[12] and others[13], to be increased in CRC tissue. Moreover, we have investigated the IGFBP 7
SNP rs2041437 (C > T) in relation to CRC development[12]. When adding further CRC patients (1 = 340)
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Figure 1 Kaplan-Meier curves. A: Kaplan-Meier curves for colorectal cancer patients with and without type 2 diabetes, revealing no statistically significant
differences; B: Kaplan-Meier curves for patients with colorectal cancer and type 2 diabetes using or not using metformin, revealing no statistically significant
differences.DM: Diabetes mellitus.
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to the earlier study, we found that the rate of the CC genotype was 45.4% and that of CT/TT was 54.6%
among patients without DM, while they were 33.3% and 66.7%, respectively, in patients with DM. The
dominance of the T-bearing genotypes in patients with DM was statistically significant (P = 0.038), with
an odds ratio of 1.66 (95% confidence interval: 1.03-2.69).

In summary, our data do not support the hypothesis that DM increases mortality in CRC or that
metformin prevents death from CRC, at least in patients in Swedish healthcare. We could not see any
association between circulatory inflammatory factors, irisin, or CEA levels and DM or metformin among
CRC patients. On the other hand, we identified that the IGFBP 7 SNP rs2041437 was associated with DM
in CRC patients. It should be pointed out that patients with metformin treatment were relatively few,
rendering interpretation of data regarding this group uncertain.
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