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Pioglitazone does not increase the risk of type II diabetes
in patients with bladder cancer: A retrospective study
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Abstract. The aim of the retrospective study was to analyze
the effect of pioglitazone on the expression of tumor
tissue inflammation factor interleukin (IL)-8, macrophage
colony-stimulating factor (M-CSF) and vascular endothelial
growth factor (VEGF) of type II diabetes in bladder cancer
patients. In addition, whether there was a correlation between
pioglitazone and the occurrence of male bladder cancer was
also investigated. In total, 42 male cases diagnosed with
type II diabetes secondary to bladder cancer were selected.
Forty male cases, with simplex type II diabetes but not with
bladder cancer, served as the control. Tumor biopsy speci-
mens were collected to detect the expression levels of IL-8,
M-CSF and VEGF. The results showed that the expression
of IL-8, M-CSF and VEGF of the simplex diabetes group
was significantly lower than that of the secondary to tumor
group (P<0.05). The comparison of the two groups in terms of
daily dose and time of oral pioglitazone, duration of diabetes,
average fasting blood sugar and glycated hemoglobin levels,
was not statistically significant. Multivariable logistic regres-
sion analysis revealed that the expression levels of IL-8,
M-CSF and VEGF were independent risk factors for the
occurrence of bladder cancer (P<0.05), but were not associ-
ated with daily dose and time of oral pioglitazone (P>0.05).
In conclusion, oral pioglitazone may not increase the risk of
type II diabetes patients with bladder cancer. However, the
occurrence of bladder cancer be associated with the increasing
expression levels of IL-8, M-CSF and VEGF.

Introduction

The peroxisome proliferator-activated receptor (PPAR)-y
agonist can increase insulin sensitivity and first-line regimen
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for type II diabetes (1). However, whether pioglitazone causes
male bladder cancer remains to be determined. Previous
animal experiments and in vitro cell studies demonstrated
the inhibition and promotion of cell proliferation (2).
Additionally, clinical retrospective studies have shown that in
different countries, with various sample size, there is a corre-
lation between pioglitazone and the occurrence of bladder
cancer, albeit there is no significant correlation between the
pioglitazone and tumor (3). Consequently, the American FDA
added a warning regarding the increasing risk of bladder
cancer in the instructions pertaining to the medication (4).

Previous findings have shown that the occurrence of bladder
cancer is closely associated with chronic inflammation (5).
Bladder cancer tissue can express a high level of inter-
leukin (IL)-8, macrophage colony-stimulating factor (M-CSF)
and vascular endothelial growth factor (VEGF), which
are correlated significantly with pathological staging and
prognosis.

Owing to the high number of diabetic patients in China (6),
pioglitazone remains a crucial antidiabetic drug. In the present
retrospective study, we analyzed the effect of pioglitazone on
the expression of tumor tissue inflammation factor of type 11
diabetes secondary to bladder cancer, and investigated whether
there is a correlation between pioglitazone and the occurrence
of male bladder cancer.

Patients and methods

Patient information. In total, 42 male cases diagnosed as
type II diabetes secondary to bladder cancer and hospitalized
between October 2012 and October 2015 were consecutively
selected. The diagnostic criteria included: i) Prior diabetes
disease history, without other malignant tumors; ii) no other
malignant tumors before diabetes; and iii) orthotopic bladder
cancer. Inclusion criteria for the study were: i) Taking piogli-
tazone regularly, no complications of serious hypoglycemia
and hyperglycemia; ii) no adverse reactions associated with
pioglitazone; iii) no urinary system and systemic inflam-
matory response, such as urinary tract infections, chronic
pneumonia; and iv) complete clinical information. Exclusion
criteria for the study were: i) Difficult to derive tumor tissue;
ii) difficult to control blood sugar, hypoglycemic program was
not fixed, serious complications of diabetes such as diabetic
nephropathy; and iii) autoimmune diseases.
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The present study was approved by the Ethics Committee
of Xiangyang Hospital Affiliation to Hubei University of
Medicine (Hubei, China). Informed consent was obtained
from the patients or their families. The patients were aged
46-72 years, with an average of 66.3+13.5 years. Forty
men with simplex type II diabetes but not secondary to
bladder cancer, aged 44-73 years, with an average age
of 65.8+12.4 years, served as the control group. The age
comparison between the two groups was not statistically
significant (P>0.05).

Methods. Tumor biopsy specimens were obtained, and
enzyme-linked immunosorbent assay (ELISA) was used to
detect the expression levels of IL-8, M-CSF and VEGF. Kits
were purchased from RD Biological Science and Technology
(Minneapolis, MN, USA); microplate was purchased from
BioTek (Winooski, VT, USA), model ELX800; the precision
pipette and tip were purchased from Gilson, Inc. (Villiers le
Bel, France); the constant temperature incubator was purchased
from Shanghai Jing Hong Experimental Equipment Co., Ltd.
(Shanghai, China), model GNP7200; and a -80°C refrigerator
was purchased from Thermo Fisher Scientific (Waltham, MA,
USA), model ULT1786-6-V49. The kit used a double antibody-
step sandwich ELISA method.

ELISA was performed according to the manufacturer's
(RD Biological Science and Technology) instructions.
Absorbance (optical density, OD) was measured using a
microplate reader at 450 nm.

Observational index. The expression levels of IL-8, M-CSF
and VEGF, daily dose and time of oral pioglitazone, dura-
tion of diabetes, average fasting blood sugar and glycated
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Table I. Comparison of inflammation factor expression levels

(ng/.

Group IL-8 M-CSF VEGF
Secondary to 0.47+0.06 0.82+0.15 29.5+4.3
tumor group

No secondary to 0.26+0.05 0.33+0.16 7.46x2.5
tumor group

t-test 4.625 5532 6.634
P-value 0.039 0.024 0013

IL-8, interleukin-8; M-CSF, macrophage colony-stimulating factor;
VEGEF, vascular endothelial growth factor.

hemoglobin levels, was compared between the two groups.
The conventional biochemical methods were used to detect
fasting blood sugar and glycated hemoglobin levels, and the
average was detected in three consecutive weeks, with almost
three-month stable blood sugar.

Statistical analysis. SPSS 20.0 software (SPSS Inc., Chicago,
IL, USA) was used for statistical analysis. The data are shown
as mean * standard deviation, and comparison between
groups was made using t-test. Countable data are presented
as a percentage, and a comparison was made between
groups using the y? test. Multivariate regression analysis was
performed using the logistic method, screened by the step-
back method. P<0.05 was considered to indicate a statistically
significant difference.

Table II. Comparison of oral pioglitazone and diabetes control index.

Daily dose Oral time Duration of Mean fasting blood Average glycated
Group (mg) (year) diabetes (year) glucose (mmol/l) hemoglobin (%)
Secondary to 25.6+4.3 72+2.8 10.5+£3.6 7.6£2.5 6.8+1.4
tumor group
No secondary to 26.2+4.5 7.3£2.6 11.3£3.8 74+£2.6 6.7£1.3
tumor group
t-test 0.526 0.324 0.823 0.936 0.527
P-value 0.321 0.128 0.722 0.653 0.276
Table III. Risk factor analysis of bladder cancer occurrence.
Factor § Wald P-value OR 95% C1
IL-8 0.123 5.928 0.022 1.854 0.623-2.697
M-CSF 0.154 6.423 0.017 1.625 0.325-2.532
VEGF 0.236 5.847 0.024 1.328 0.124-2.863
Daily dose of pioglitazone -0.527 2.301 0.965 0.321 -0.231-2.527
Oral pioglitazone time 0.329 2432 0.786 0.524 -1.523-2.586

OR, odds ratio; CI, confidence interval; IL-8, interleukin-8; M-CSF, macrophage colony-stimulating factor; VEGF, vascular endothelial growth

factor.
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Results

Comparison of inflammation factor expression levels. The
expression levels of IL-8, M-CSF and VEGF in the simplex
diabetes group was significantly lower than that in the
secondary to tumor group (P<0.05) (Table I).

Comparison of oral pioglitazone and diabetes control index.
Comparison of the two groups in terms of daily dose and time
of oral pioglitazone, duration of diabetes, average fasting blood
sugar and glycated hemoglobin levels. The differences were of
no statistical significance (P>0.05) (Table II).

Risk factor analysis of bladder cancer occurrence. Logistic
regression analysis showed that the expression levels of IL-8,
M-CSF and VEGF were independent risk factors of the
occurrence of bladder cancer (P<0.05), but had no associa-
tion with daily dose and time of oral pioglitazone (P>0.05)
(Table III).

Discussion

Regarding the correlation between pioglitazone and bladder
cancer occurrence, a number of epidemiological clinical retro-
spective studies (7) have been carried out for different groups,
while Japan Takeda Pharmaceuticals, based on the American
FDA demands, carried out a 10-year cohort study (7).
Midterm analysis revealed that there is no evident correlation
between the use of pioglitazone and occurrence of bladder
cancer. However, with the increase of time and cumulative
doses, bladder cancer risk also increased (medicine exposure
time was >24 months, when cumulative doses were >28 g).
Nevertheless, there is a lack of evidence showing pioglitazone
exacerbates the degree of tumor malignancy in bladder cancer
patients. A comparison between Asian groups including
Taiwan large sample-nested cases and test results showed that
long-term use of pioglitazone and rosiglitazone is associated
with increased risk of bladder cancer, with bladder cancer risk
of patients exposed for 2 years being the highest (8). A Korean
retrospective matched case-control study showed that there
is no evidence of diabetic patients treated with pioglitazone
having increased bladder cancer risk (9). Only the odds
ratio (OR) value was comparatively high (2.09), although
there was no significant difference compared with those not
taking the pioglitazone. In the present study, comparison
of the two groups in terms of daily dose and time of oral
pioglitazone, duration of diabetes, average fasting blood sugar
and glycated hemoglobin levels, showed that the differences
were of no statistical significance. Logistic analysis revealed
that the expression levels of IL-8, M-CSF and VEGF were
independent risk factors for the occurrence of bladder cancer,
although there was no association with daily dose and time of
oral pioglitazone. The results show that pioglitazone may not
increase the incidence of bladder cancer, and the occurrence
of bladder cancer may be associated with local tissue inflam-
mation reaction.

1L-8, also known as CXC chemokine, was first identified
as a small molecule-secreted protein having the function of
chemotaxis and activation on neutrophils (10). It plays an
important role in acute and chronic inflammation, chronic

obstructive pulmonary disease, asthma, atherosclerosis
and other diseases. Recent findings have shown that IL-8
has an intensive angiogenic effect that affects tumor cell
proliferation, survival and movement and an important effect
on the occurrence, invasion and movement of tumors (11).
At present, IL-8 and its receptor derivatives or inhibitors
have become a hot spot in clinical study. Disconnecting the
interaction of IL-8 and its receptor, not only decreases the
inflammatory reaction, but also inhibits tumor cell prolifera-
tion (12). Macrophage infiltration in tumor tissue, not only
has the function of antigen presentation, regulating specific
T-cell immunity, secreting effector cell killing targets and
killing tumor cells directly, excessively activating macro-
phages or the tumor initiation factor, but can also promote
genomic instability and vascular regeneration (13). M-CSF is
highly expressed in bladder cancer tissue, and has a positive
correlation with macrophage counts. A number of studies
have confirmed that VEGF is capable of promoting endothe-
lial cell proliferation, an essential inducible factor in tumor
angiogenesis, and its expression in tissue can reflect angio-
genesis activity (14). Normal bladder mucosa epithelial cells
have rare VEGF expression, and are only partially expressed
in interstitial fibroblasts and endothelial cells. However,
bladder carcinoma epithelial, tumor and inflammatory cells
have a high expression of VEGF. VEGF through chemo-
taxis on a variety of immune cells in inflammatory tissue
promotes the proliferation of inflammatory tissue endothe-
lial cells, fibroblasts and epithelial cells, leading to tissue
cells undergoing a process from mild hyperplasia, atypical
hyperplasia, and cell mutation to cancerous hyperplasia (15).
In the present study, the expression levels of 1L-8, M-CSF
and VEGEF of the simplex diabetic group was significantly
lower than that of the secondary to tumor group.

In conclusion, oral pioglitazone does not increase the risk
of type II diabetes in patients with bladder cancer. In addi-
tion, the occurrence of bladder cancer may be associated with
the increasing expression levels of IL-8, M-CSF and VEGF.
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