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Background.Hormone-receptor negativestatus, HR(-), occurs frequently in women diagnosed with diabetes mellitus 

(DM) and breast cancer (BC), and is a very poor prognostic indicator. We hypothesized that pharmacotherapy reducing 

insulin resistance, such as non-secretagogues,could modulate the HR status by improving the odds of being diagnosed 

with a rather positive than negative HR phenotype. Our study explored whether specific DM therapiesare associated 

with a more favorable HR status and improved BC prognosis and whether this could be correlated with insulin resistance 

biomarkers. 

Methods.All DM women newly diagnosed with BC between 2003 and 2010 at Roswell Park Cancer Institute in Buffalo, 

NY,USA,wereretrospectively reviewed (N=225). HR status, outcomes, comorbidities and drug therapy were abstracted 

from medical records,breast surgery database and tumor registry. Follow-up began at the time of BC diagnosis and 

ended with first recurrence and/or death, or last follow-up. For the purpose of biomarker analysis, out of the 225 

women identified, 98 had plasma specimens donated to the RPCI biorepository at the time of their cancer diagnosis 

(“cases”). Each of these cases enrolled in the biomarker analysis were control-matched with two non-diabetic women 

diagnosed with BConly (“controls”).Plasma levels of 33 different biomarkers, including growth factors, inflammatory 

cytokines, adipokines, CRP and C-peptide were determined by ELISA or Luminex assays from baselineplasma specimens 

collected prior to surgery or initiation of any cancer-related therapy.Fully adjusted odds ratios (OR) and 95% confidence 

intervals (CI)s representing the association between DM drugs intake, estrogen receptor (ER) or progesterone 

receptor(PR) status, specific biomarker levels and a defined event (recurrence or death) were computed using a Cox 

proportional hazards model. Kaplan-Meyer analysis with log-rank statistics and Bonferroni corrections for multiple 

between group comparisonswas also performed.Kruskal-Wallis test was performed for between drug group biomarker 

value distribution comparisons.  

Results.After a median follow up of 82 months and upon adjustment for race, age, stage, HR status, body mass index 

and comorbidities,the overall survival was considerably shorter in cases receiving either any exogenous insulin (P<0.01) 

or insulin secretagogue monotherapy (P<0.02) as compared to non-diabetic controls. The fully adjusted odds of 

receiving exogenous insulin for DM and being diagnosed with a ER(-)BCwere found to be significantly higher as 

compared to controls (OR=3.41, log rank X2=6.08, P<0.02), whereas the odds of cases receiving insulin sensitizers for DM 

and being diagnosed with a ER(-) BCwere significantly lower than those of the non-diabetic controls (OR=0.23, log rank 

X2=4.60, P<0.04).The disadvantage of receiving exogenous insulin also increased the odds of being diagnosed with PR(-) 

BC (OR=2.50, log rank X2=4.11, P<0.05); however, the observed benefit of receiving insulin sensitizers was not significant 

(OR=0.64, log rank X2=0.43, P<0.41). No association was observed with the weak-positiveER or PR status, suggesting 

thatelevated insulin levels may entirely prevent ER/PR expression and/or exposure. 

From a biomarker analysis perspective, use of exogenous insulin or insulin secretagogues was associated with 

significantly lower levels of C-peptide as compared to use of metformin, alone or in combination (PKW<0.01, P<0.01). In 

the overall group, the intake of secretagogues was associated with elevated C-reactive protein, CRP (P<0.03) and C-

peptide (P<0.01). As compared to BC only, the use of insulin in women with DM and BC was associated with higher levels 

(ng/ml) of CRP, TNFalpha, IL-8 and, respectively, lower leptin; however, the only statistically significantdifference was 

recorded for C-peptide (P<0.01).  

Conclusions.Our data suggests that better BC outcomes may be achieved by minimizing use of exogenous insulin for DM 

management in women that present with DM at the time of BC diagnosis. We further speculate that our findings may 

also have an impact on prevention of anti-estrogen resistance and this may be correlated with the circulating levels of C-

peptide and, potentially CRP.  


