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Abstract

Purpose: We sought to investigate if the use of HMG Co-A reductase inhibitors (statins) has an
impact on outcomes among patients with triple negative breast cancer (TNBC).

Methods: We reviewed the cases of women with invasive, non-metastatic TNBC, diagnosed
1997-2012. Clinical outcomes were compared based on statin use (defined as ever use during
treatment vs. never use). We identified a subset of women for whom a 5-value lipid panel (5VLP)
was available, including total cholesterol, low density lipoprotein, high density lipoprotein, very low
density lipoprotein, and triglycerides. The Kaplan-Meier method was used to estimate median
overall survival (OS), distant metastases-free survival (DMFS), and local-regional recurrence-free
survival (LRRFS). A Cox proportional hazards regression model was used to test the statistical
significance of prognostic factors.

Results: 869 women were identified who met inclusion criteria, with a median follow-up time of
75.1 months (range 2.4-228.9 months). 293 (33.7%) patients used statins and 368 (42.3%) had a
5VLP. OS, DMFS, and LRRFS were not significant based on statin use or type. Controlling for the
5VLP values, on multivariable analysis, statin use was significantly associated with OS (HR 0.10, 95%
Cl 0.01-0.76), but not with DMFS (HR 0.14, 95% CI 0.01-1.40) nor LRRFS (HR 0.10 95% ClI
0.00-3.51).

Conclusions: Statin use among patients with TNBC is not associated with improved OS, although
it may have a benefit for a subset of patients. Prospective assessment would be valuable to better
assess the potential complex correlation between clinical outcome, lipid levels, and statin use.
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Introduction

Triple negative breast cancers (TNBCs) make up
approximately 15% of all new breast cancer diagnoses
annually [1]. TNBCs have been shown to result in
worse survival outcomes due to a high rate of distant
metastases, and limited targeted therapies are
available [2]. Within TNBCs, a heterogeneous group
of molecular classifications have been identified, with
distinct biological pathways that may serve as

differential targets for therapy [3]. Efforts have been
made to identify existing, relatively low cost and low
toxicity medications that can be repurposed for their
anti-cancer effects in TNBC [4, 5]. The HMG-CoA
reductase inhibitors, statins, are cholesterol lowering
medications that have been identified as possible
agents to prevent cancer growth.

Numerous studies have implicated cholesterol
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regulation in both the risk and progression of breast
cancer [6]. Our lab and others have shown that
cholesterol regulation can influence pre-clinical
models of triple negative breast cancer through a
PIBK/FOXO3a pathway, affecting stem cells and
metastases [7-9].

However, clinical data on outcomes of breast
cancer patients based on statin use have been mixed
[10-14], suggesting that the interaction of statins with
breast cancer stem cells may be complex and not yet
adequately examined. We recently demonstrated that
statins  influenced disease free survival for
inflammatory breast cancer (IBC) patients [15], a
disease enriched in triple negative breast cancer.
However, in a follow-up retrospective study of IBC
patients who received neoadjuvant chemotherapy,
surgery and post-mastectomy radiation, we found the
statin effect was lost on multivariate analysis when
controlling for lipid panels in patients with available
data [16]. Based on these data, we hypothesized that
in a large cohort of non-metastatic triple negative
breast cancer patients, statin association on cancer
outcomes could be elucidated. We sought to examine
outcomes of patients with TNBC, a more virulent
form of breast cancer for which novel therapeutic
interventions are needed, based on statin use and the
interaction of statin use with other clinical factors
including serum lipid levels. Results from this study
would be informative for future clinical trial design
for this subset of high risk breast cancer.

Methods

We reviewed the cases of women with newly
diagnosed invasive, non-metastatic TNBC treated at
the MD Anderson Cancer Center (MDACCQ),
diagnosed between 1997 and 2012 maintained in a
prospectively collected database. Patients were
defined as statin users if they were documented as
taking statins during any of the medical visit
encounters at our institution, which occurred anytime
between initial diagnosis, during oncologic treatment,
or at follow-up. Statins were categorized by lipophilic
or hydrophilic status based on the classification
outlined by Schachter [17].

Estrogen receptor (ER) and progesterone
receptor (PR) status was determined using
immunohistochemistry (IHC), with a cutoff of less
than 10% for negativity. Her2 Neu status was
considered negative if either: 1) IHC was 0 to 1+
without fluorescence in situ hybridization (FISH) or 2)
FISH results negative. Clinical data collected
included: age at diagnosis, menopausal status, race,
body mass index at diagnosis, clinical and
pathological stage, use and sequencing of
chemotherapy, type of definitive surgery, and use of

radiation therapy. Where available in our medical
record, we recorded results from a 5-value lipid panel,
including total cholesterol, low density lipoprotein
(LDL), high density lipoprotein (HDL), very low
density lipoprotein (VLDL), and triglycerides.

The Institutional Review Board of MDACC
approved a protocol for conduct of this study and
granted a waiver of informed consent, due to the
observational nature of the study.

The primary outcome of this study was overall
survival (OS) in years between the date of diagnosis to
the date of death or the date of last follow-up.
Secondary outcomes included disease free survival
(DES), distant metastases-free survival (DMEFS) and
local-regional recurrence-free survival (LRRFS).
Clinical outcomes were compared based on any statin
use (ever use vs. never use) and by type of statins
used (hydrophilic, lipophilic, or both).

Clinical variables of interest were summarized
using standard descriptive statistics and frequency
tables. Fisher's exact test and chi-square tests, as
appropriate, were used to determine associations
between clinical characteristics. The Wilcoxon rank
sum test was used to determine differences in 5-value
lipid panel results between statin users and statin
non-users. The Kaplan-Meier method was used to
estimate median OS, DMFS, and LRRFS.

Univariate Cox proportional hazards regression
models were used to test the statistical significance of
potential prognostic factors on OS, DM, and LRR. This
analysis was performed for the overall cohort and also
for the subset of patients with a 5-value lipid panel, in
order to control for these values as potential
confounders. A Cox multivariable model was created
including those clinicopathological factors that
remained statistically significant were kept in the
model. When available, values for total cholesterol,
HDL cholesterol, LDL cholesterol, VLDL cholesterol,
and triglycerides were included. Statistical
calculations were carried out using Stata/MP 14.1
(Stata Corp 2015, College Station, TX).

Results

A total of 869 patients with invasive,
non-metastatic TNBC were identified, of whom 293
(33.7%) had documented usage of statins at some
point between breast cancer diagnosis and last
oncologic follow-up. Of these patients, 182 (62.1%)
used lipophilic statins, 81 hydrophilic statins (27.6%),
and 30 (10.2%) a combination of lipophilic and
hydrophilic statins (Table 1). In this cohort, patients
with any documented statin use were more likely to
be older, postmenopausal, have a higher BMI, have
less advanced clinical nodal status, undergo breast
conserving surgery, and less likely to be treated with
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neoadjuvant chemotherapy compared to those
patients who did not use statins (Table 2).

Median follow-up time was 75.1 months (range
2.4-228-9 months) for all patients and median age was
51 (range 22-98). The median time to any failure (local
or distant) was 18.9 months (range (3.8-123.0). There
was no significant difference in 5- or 10-year OS, DFS,
DMFS, or LRRFS based on any statin use (Table 3).
Results were also not significantly different when
type of statin use was differentiated (hydrophilic,
lipophilic, or both) (not shown). For the entire cohort,
statins were not predictive of OS, DMFS, or LRR on
either univariate (not shown) or multivariate analysis
of factors predictive of outcomes (Table 4). For those
patient with a local or distant disease failure, any
statin use was associated with improved 5- and
10-year survival compared to no statin use (34.7% and

For those patients without any local or distant disease
failure, there was no difference and 5- and 10-year
survival based on statin use (p=0.49)

Table 1. Frequency and Percentage of Statin Use by Statin Type
Among Patients Taking Statins

Statin Type No (%)
Lipophilic

Atovastatin 103 (35.2%)
Simvastatin 55 (18.8%)
Lovastatin 8 (2.7%)
Fluvastatin 2(0.7%)
Combination 14 (4.8%)
Hydrophilic Statins

Pravastatin 37 (12.6%)
Rosuvastatin 41 (14.0%)

Combination 3 (1.0%)

Lipophilic and Hydrophilic Statin 30 (10.2%
18.8% versus 25.6% and 7.4%, respectively, p=0.03). £ Lt &)
Table 2. Clinicopathologic Characteristics of Patients Based on Statin Use and Lipid Panel Availability
All Patients No. (%) Use of Statins No. (%) p-value  Cholesterol/Lipid Panel Completed p-value
Never Ever No Yes
869 (100%) 576 (66.3%) 293 (33.7%) 501 (57.7%) 368 (42.3%)
Statin Use
No Statin Use 576 (66.3%) 576 (100.0%) 0 (0.0%) . 364 (72.7%) 212 (57.6%) <.001
Hydrophilic Statin 81 (9.3%) 0(0.0%) 8 (27.6%) 32 (6.4%) 49 (13.3%)
Lipophilic Statin 182 (20.9%) 0 (0.0%) 182 (62.1%) 97 (19.4%) 85 (23.1%)
Hydrophilic & Lipophilic Statin 30 (3.5%) 0(0.0%) 30 (10.2%) 8 (1.6%) 22 (6.0%)
Age
<35 years 7 (8.6%) 71 (12.3%) 4(14%) <001 53 (10.6%) 22 (6.0%) 0.02
>35 794 (91.4%) 505 (87.7%) 289 (98.6%) 448 (89.4%) 346 (94.0%)
Race
White 523 (60.2%) 348 (60.4%) 175 (59.7%)  0.051 311 (62.1%) 212 (57.6%) 0326
Black 180 (20.7%) 109 (18.9%) 71 (24.2%) 94 (18.8%) 86 (23.4%)
Hispanic 119 (13.7%) 90 (15.6%) 29 (9.9%) 71 (14.2%) 48 (13.0%)
Other 47 (5.4%) 29 (5.0%) 18 (6.1%) 25 (5.0%) 22 (6.0%)
Menopausal Status
Premenopausal 553 (63.6%) 305 (53.0%) 248 (84.6%) <.001 307 (61.3%) 246 (66.8%) 0.101
Postmenopausal 316 (36.4%) 271 (47.0%) 45 (15.4%) 194 (38.7%) 122 (33.2%)
Body Mass Index
<25 267 (30.7%) 200 (34.7%) 67 (22.9%) <.001 169 (33.7%) 98 (26.6%) 0.028
25-29.9 255 (29.3%) 173 (30.0%) 82 (28.0%) 149 (29.7%) 106 (28.8%)
>30 346 (39.8%) 203 (35.2%) 143 (48.8%) 182 (36.3%) 164 (44.6%)
Unknown 1(0.1%) 0 (0.0%) 1(0.3%) 1(0.2%) 0 (0.0%)
Clinical Stage Group
Stage | 215 (24.7%) 131 (22.7%) 84 (28.7%) 0.142 130 (25.9%) 85 (23.1%) 0.617
Stage IT 442 (50.9%) 298 (51.7%) 144 (49.1%) 252 (50.3%) 190 (51.6%)
Stage ITI 212 (24.4%) 147 (25.5%) 65 (22.2%) 119 (23.8%) 93 (25.3%)
Pathological Nodal Status
PNO 597 (68.7%) 384 (66.7%) 213 (72.7%)  0.187 338 (67.5%) 259 (70.4%) 0412
pN1 170 (19.6%) 121 (21.0%) 49 (16.7%) 98 (19.6%) 72 (19.6%)
pN2-3 102 (11.7%) 71 (12.3%) 31 (10.6%) 65 (13.0%) 37 (10.1%)
Adjuvant Radiation
No 236 (27.2%) 159 (27.6%) 77 (263%)  0.678 143 (28.5%) 93 (25.3%) 0316
Yes 633 (72.8%) 417 (72.4%) 216 (73.7%) 358 (71.5%) 275 (74.7%)
Definitive Breast Surgery
BCS 428 (49.3%) 262 (45.5%) 166 (56.7%)  0.007 242 (48.3%) 186 (50.5%) 0512
Mastectomy 436 (50.2%) 310 (53.8%) 126 (43.0%) 257 (51.3%) 179 (48.6%)
ALND Alone 5 (0.6%) 4(0.7%) 1(0.3%) 2(0.4%) 3(0.8%)
Chemotherapy
Neoadjuvant 431 (49.6%) 301 (52.3%) 130 (44.4%) 0.014 250 (49.9%) 181 (49.2%) 0.295
Adjuvant 329 (37.9%) 198 (34.4%) 131 (44.7%) 197 (39.3%) 132 (35.9%)
Neoadjuvant and Adjuvant 45 (5.2%) 35(6.1%) 10 (3.4%) 23 (4.6%) 22 (6.0%)
None 64 (7.4%) 42 (7.3%) 22 (7.5%) 31 (6.2%) 33 (9.0%)
Follow-Up Time (months)
Median (range) 75.1 723 81.4 0.014 75 753 0.266
(2.4-228.9) (2.4-205.5) (9.2-228.9) (3.5-228.9) (2.4-201.9)

BCS = breast conserving surgery, ALND = axillary lymph node dissection
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We then restricted analysis to the cohort of 368
patients for whom a 5-value complete lipid panel was
available. In this cohort, median follow-up time was
75.3 months (range 2.4-201.9 months). Patients in this
cohort were more likely to use statins, be >35 years of
age at diagnosis, and have a higher BMI, but had no
apparent difference with regards to tumor and
treatment characteristics. 5- and 10-year OS, DEFS,
DMFS, and LRRFS based on any statin use within this
cohort demonstrated improved OS with any statin
use, with a trend of improved DMFS; no difference
was seen for LRRFS. Although not significant, there
was a trend of improved 5-/10-year OS and DMFS for

histology, and use of chemotherapy. In this model,
any statin use was predictive of OS (HR .10, p=.026,
95% C1 0.01-0.76) (Table 5). There was a trend for any
statin use to predict outcomes for DMFS, which was
not statistically significant (HR 0.14, p=0.094, 95% CI
0.01-1.40), and no association of statins in this cohort
on LRRFS.

Table 3. 5- and 10-year Survival Outcomes by Statin Use

Entire Cohort Patients with Complete Lipid

Panel

5-year 10-year p-value 5-year 10-year p-value

Overall Survival by Clinical Stage

patients taking lipophilic statins or a combination of 1 94.8% 87.9% <0.001  988% 89.7%  <.001
hydrophilic and lipophilic statins compared to those I 87.4% 787% 8920 77.9%
only taking hydrophilic statins (both p=.052). Neither I(I)Iverall SHrvivaf Ak 0% 64 0% - 56%
individual laboratory values for total cholesterol, Statin 84.7% 791%  0.150 80.6% 82.8% 0.026
HDL, LDL, VLDL nor triglycerides predicted for  NoStatin 81.3% 72.8% 81.9%  69.0%
outcomes (not shown). The relative risk of breast  DiseaseFreeSurvival
Statin 83.1% 80.1%  0.199 84.2% 81.6% 0.051
cancer recurrence and breast cancer-related death for sutin 789%  76.8% 763%  72.4%
both the entire cohort and the cohort of patients with  Distant Metastasis Free Survival
hpid values are shown in Table 4. Statin 852% 83.3% 0.053 86.8% 85.1% 0.014
4 0, 0y 0, 0,
Multivariable analysis of factors predictive of OS Iso Satin - B00%  77.6% . 7T 0%
ocal-Regional Recurrence Free Survival
among those patients with a full lipid panel,  sttin 934% 911% 0766  953% 933% 0713
controlling for total cholesterol, HDL, LDL, VLDL, No Statin 93.1%  92.5% 93.4%  92.7%
triglyceride values was performed, also including
clinical stage group, pathological nodal status,
Table 4. Data Published to Date Regarding Breast Cancer Outcomes and Statin Use
Study Author (year) Population Studied Statin-Related Information Primary Relative Risk (95%
Outcome CI)
Current Study University of Texas MD Anderson Cancer Center, Any statin use Recurrence 0.82 (0.57-1.16)
stage I-IIl TNBC BCa Death 0.70 (0.47-1.03)
Statin use among patients with Recurrence 0.60 (0.36-1.03)
lipid/ cholesterol values BCa Death 0.51 (0.28-0.93)
Kwan (2008) [10] Kaiser Permanente Northern California Cancer Any statin use post-diagnosis (97.8% Recurrence 0.67 (0.39-1.13)
Registry, Stage I-IITA lipophilic)
Ahern (2011) [21] Danish Breast Cancer Cooperative Group Registry ~ Any post-diagnosis use Recurrence
Lipophilic 0.73 (0.60-0.89)
Hydrophilic 0.05 (0.01-0.11)
Boudreau (2014) [14] Group Health Cohort, stage I-IT Lipophilic Recurrence 0.76 (0.54-1.05)
Hydrophilic 1.01 (0.37-2.76)
Chae (2011) [12] Albert Einstein Medical Center, stage II-III Statin use for at least 6 months while in NED OS NS
state DFS 0.44 (0.22-0.89)
Recurrence 0.48 (0.28-0.82)
Nickels (2013) [22]  MARIE plus German breast cancer cohort study, Any statin use at diagnosis BCa Death 1.04 (0.67-1.60)
stage I-IV Recurrence 0.83 (0.54-1.24)
Murtola (2014) [11]  Finnish Cancer Registry, stage I-IV Post-diagnosis use BCa Death 0.46 (0.38-0.55)
Pre-diagnosis use 0.54 (0.44-0.67)
Cardwell (2015) [13] United Kingdom National Cancer Data Repository, ~Post-diagnosis use BCa Death 0.84 (0.68-1.04)
stage [-IV Lipophilic 0.75 (0.60-0.94)
Hydrophilic 0.96 (0.73-1.26)
Pre-Diagnosis use 0.81 (0.71-0.93)
Brewer (2013) [15] ~ University of Texas MD Anderson Cancer Center, Use at diagnosis PFS
stage Il IBC Lipophilic 0.94 (0.57-1.55)
Hydrophilic 0.49 (0.28-0.84)

Abbreviations: TNBC: triple negative breast cancer, OS: overall survival, DFS: disease free survival, BCa: Breast
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Table 5. Multivariable Cox Analysis of Factors Predictive of
Clinical Outcomes for All Patients and those with a Lipid Panel

Covariates All Patients Patients with Lipid
Panel Values, Which Are
Added to the

Multivariable Model

HR (95% CI) p-value HR (95% CI) p-value

Overall Survival
Statin Use (ref: no)  0.74 (0.20-2.77) 0.656
BMI (continuous)  0.99 (0.96-1.02) 0.458
Age > 35 yrs 071 (045-1.14)  0.157
Distant Metastasis Free Survival

Statin Use (ref: no)  1.10 (0.24-4.92) 0.903
BMI (continuous)  0.99 (0.96-1.02) 0.641
Age > 35 yrs 0.57 (0.36-0.89) 0.015
Local-Regional Relapse Free Survival

Statin Use (ref: no)  2.64 (0.28-25.12)  0.398
BMI (continuous)  1.01 (0.96-1.06) 0.789 0.93 (0.84-1.03)  0.151
Age > 35 yrs 1.26 (0.45-3.58) 0.660 1.30 (0.16-10.42) 0.802

010 (0.01-0.76)  0.026
0.94 (0.89-0.99)  0.013
044 (021-093)  0.032

0.14 (0.01-140)  0.094
0.93 (0.88-0.98)  0.006
037 (0.18-0.79)  0.010

0.10 (0.00-3.51)  0.203

Multivariable models included clinical stage group, pathological nodal status,
histology, chemotherapy. Multivariable model controlling for cholesterol and lipid
values controls for the above and for total cholesterol, HDL cholesterol, LDL
cholesterol, VLDL cholesterol, and triglycerides.

Discussion

Our study demonstrated that the interaction of
any statin use with clinical outcomes in triple negative
breast cancer is not yet fully understood. Statin use
did not predict for survival or recurrence outcomes in
a large unselected cohort of patients with TNBC.
However, among a subset of patients for whom
cholesterol and triglyceride values could be controlled
for, any statin use predicted for improved overall
survival. There also appeared to be an association of
statins with survival among patients who experienced
a local-regional or distant metastatic failure.

Those patients who had lipid values available
were more likely to take statins, have an elevated
BMI, and be older than 35 years of age. However,
there were no apparent tumor-specific differences
with regards to stage or treatments delivered between
those patients with versus those without lipid panels.
Statin use, BMI and age at diagnosis all remained
significant on multivariable analysis controlling for
lipid values and tumor and cancer treatment-specific
factors, highlighting the importance of each of these
factors on breast cancer clinical outcomes. Indeed, any
statin use had more of a protective effect on survival
outcomes than either BMI or older age at diagnosis.

The absence of effect in those without lipid
panels could imply spurious results, or great
complexity of the biologic processes involved,
necessitating understanding of all the potential
variables involved. Alternatively, it may imply an
unmeasured correlation between the underlying
causes of hypertension, familial dyslipidemia and
other factors that prompt lipid panels and sensitivity
to statins. Interestingly, Cai et al recently published
that 8p loss of heterozygosity (LOH), a common

deletion in breast cancer across all subtypes, is
significantly associated with altered lipid biosynthesis
genes in TCGA patient data and alters lipid
composition but not cholesterol levels in experimental
models [18]. They reported that 8p LOH cells are
more resistant to statin and other standard treatments.
Kullo et al examining 691 non-Hispanic white
individuals ascertained through sibships with two or
more individuals diagnosed with hypertension before
age 60 reported evidence of LDL particle size linkage
to microsatellite marker loci on 8p [19]. In an earlier
sibpair analysis, Knoblauch et al reported significant
linkage for HDL-C and TGs, with D8S5261 on
chromosome 8p that they find to be related to
macrophage scavenger receptor genes rather than the
lipoprotein lipase gene also located in this region [20].
The relationship between 8p microsatellite instability
and LOH in tumor and normal cells as well as to the
impact of lipids on both cell types warrants further
investigation.

One hypothesis for a meaningful, greater impact
of any statin use on overall survival than disease free
survival among those with lipid panels is that patients
with recurrence who had been taking statins lived
longer either due to more indolent nature of the
recurrence influenced by the use of statins or due to a
greater sensitivity of the disease to therapy at the time
of recurrence influenced by statins. The former
suggests a selective pressure mechanism and imply
that giving statins at the time of relapse would not
improve outcome as the biology of the recurrent cells
has already been determined. The latter would imply
adding statins to metastatic regimens could have
some benefit. Of course potentially both issues may be
true to some degree. Consistent with the hypothesis
that statins promote drug sensitivity and thus
outcome after recurrence rather than impacting
recurrence itself, Cai et al report that 8pLOH does not
impact tumorigenesis, but only treatment sensitivity
[18]. If true, this might imply that trials testing statins
that exclude patients who are already on statins may
be excluding the population that benefits.
Importantly, the work by Cai et al provide an easily
testable biomarker for the influence of statins that
could not be assessed in this cohort.

Statin use has been found to be associated with
differential outcomes with regards to breast cancer
recurrence (Table 4). A retrospective cohort study of
1,945 women diagnosed with early stage breast cancer
between 1997 and 2000 in the Kaiser Permanente
Northern California Cancer Registry examined statin
use and breast cancer recurrences [10]. The vast
majority of patients studied (97.8%) used lipophilic
statins for a mean duration of 1.96 years. The risk of
recurrence decreased with increasing duration of
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statin use, and there was a trend of an association
between statin use after breast cancer diagnosis and
decreased risk of recurrence. A population-based
cohort study in Finland that included 31,236 cases of
breast cancer demonstrated that breast cancer-specific
mortality was approximately halved by the use of
either pre-diagnostic or post-diagnostic statin use,
with a dose-dependent mortality benefit seen for
those taking statins prior to diagnosis [11]. Other
studies have shown weak or mixed associations of
statin use on breast cancer-specific mortality and
breast cancer recurrence [12-14]. Our results highlight
the potentially complex interaction between statin
use, lipids, body mass index, metabolic syndrome,
and possibly other heretofore unidentified factors. It
bears mentioning that in addition to a potential
association between statin use and breast cancer
specific outcomes, statin use in and of itself might
impact overall survival in a breast cancer cohort
secondary to cardiovascular endpoints.

The type of statin used (hydrophilic, lipophilic,
or both) was not predictive of outcomes in our study,
but this may have been limited by our study size or
may indicate a receptor subtype specificity to this
effect. A large population-based cohort study in
Denmark found that use of lipophilic statins was
associated with a decreased risk of breast cancer
recurrence, whereas hydrophilic statin use had no
such association [21]. In this study, any statin use had
a preferential impact on estrogen receptor positive but
not estrogen receptor negative tumors and impacted
local-regional and contralateral breast recurrences. At
our institution, hydrophilic statin use has previously
been associated with improved progression free
survival among patients with inflammatory breast
cancer [15]. Nevertheless, the broadest case for statin
benefit across the breast cancer literature is thus far
for the lipophilic statin, simvastatin [22]. This may
reflect distinct differences in IBC cells cholesterol
levels and equilibrium [23].

Although the benefit of statin was only identified
among those with lipid profiles available for inclusion
in the analysis, no specific lipoprotein was associated
with outcome. We had previously seen HDL
superseded statin use in IBC [16]. A recent
prospective analysis of lipoproteins in 56 women with
predominantly ER+ breast cancer demonstrated some
preliminary associations between HDL fractions and
progesterone expression as well as ki-67 [24]. This
may implicate a further degree of complexity in
determining the role of statins.

Strengths of our study include inclusion of a
large number of patients with TNBC with long
follow-up. Our dataset also includes detailed
information on body mass index as well as

information on location of recurrence (distant
metastases and/or local regional recurrence), thereby
enabling conclusions on potential differential modes
of cholesterol-mediated spread of breast cancer.
Further we were able to extract the lipid levels where
available to provide additional information on
circulating lipoproteins.

Our study contains limitations inherent in a
retrospective chart review. In particular, those
patients for whom a five-value lipid panel was
performed at our institution may have represented a
biased cohort, as these laboratory values are not
routinely checked at our cancer center. Lipid panels
were typically checked for those patients who
required general internal medicine or cardiology care
while they were undergoing cancer care. We recorded
data based on any statin use documented from the
time of first presentation at our institution through
last follow-up. Information on duration of statin use
was not available, nor was medication compliance.
Prior studies have highlighted that duration of statin
use in and of itself may be predictive of the risk of
breast cancer recurrence [10]. It may be that statin use
in and of itself could be a marker of patient
engagement and/or compliance with medical
recommendations. Our study was limited by a lack of
information about use of aspirin, metformin, or other
similar agents, which are being investigated in
ongoing randomized trials to understand their impact
on breast cancer recurrence. that may also have
antineoplastic properties in the setting of breast
cancer [25] [26].

Conclusions

Any statin use among patients with TNBC is not
associated with improved OS. However, when
controlling for other relevant clinical factors including
serum lipids, statins may impact oncologic outcomes.
Given the complex interplay of obesity, statin use,
lipid levels, comorbidities, and age, we recommend
prospective assessment of these values on a clinical
trial to better define the value of adding statins as a
potential treatment to patients with TNBC.
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