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ABSTRACT

Background: Breast cancer ispresent for many yearsbeforeit can be diag-
nosed. Thisimpliesthat breast cancer cells, during their subclinical period,
are likely to have been exposed for a considerable time to lipids. So, we
planned this study to evaluate the role of various lipids individually and
their integrated ratiosin premenopausal females. M ethods: A case control
study was performed in 75 premenopausal femal eswith breast cancer at the
time of diagnosis (GroupA). Lipid profile was assessed and lipid ratioswere
calculated. Their results were compared with a group of 75 age- & sex-
matched healthy controls (Group B). Results: All thelipid ratiosin patients
were significantly high using ‘t” test and ANOVA. Area under receiver oper-
ating characteristic curvewas> 0.7 for al thelipid ratios. Regression analy-
sis showed that al the values had high significance (0.000) except for TG/
HDL ratio which suggests that change in lipid ratio has significant impact
on occurrence of breast cancer. Conclusions: Screening of femalesat young
age for dydipidemia and interventions to normalize the lipid profile may
prove helpful in interrupting the pathophysiological cascade of eventsin-
duced by lipoproteins and lipids and this could enable mgjor life and cost
savings. © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Cancer is agroup of diseases characterized by
uncontrolled cell division leading to growth of abnor-
mal tissuel¥. Worldwide, breast cancer comprises
10.4% of dl cancer incidences among women, making
it themost common type of non-skin cancer inwomen
and thefifth most common cause of cancer death’?. In
2004, breast cancer caused 519,000 deaths world-

wide (7% of cancer deaths; dmost 1% of al deaths)?3.

Theratio of femaleto malebreast cancer approxi-
mates 100:14. Breast cancer isgeneraly moreaggres-
siveinthe premenopausa femaeswith higher produc-
tion of angiogenic growth factors, ahigher proliferation
rate, and ahigher degree of lymph nodeinvolvement
andlymphovascular invasion®.

Variousetiologicd factorsimplicated are— Cauca-
sanrace, family history of first relation of breast carci-
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noma, prior breast disease, mutation of BRCA1and
BRCA2 gene, post menopausal femaleson hormone
replacement therapy (HRT), radiation exposure, in-
creased fat intake, moderate to heavy a cohol intake,
obesity and lessbreast feeding(®.

Recently, increased intake of saturated fatty acids
has been linked to the promotion of breast cancer in
femaed”. Sofi and colleagues showed that obesity, lack
of physica activity and abnormd lipid profileare asso-
ciated with increased risk of breast cancer and moder-
ateintengity of physical activity decreasesthe chances
of breast cancer!®. Obesity affectsthelipid profileand
decreassslevelsof HDL-cholesterol®. Recent research
suggeststhat low HDL-cholesterol, atraditional car-
diovascular diseaserisk factor, may beassociated with
increased incidence of breast cancer('¥,

Therel ationship between serum cholesterol levels
andtherisk of cancer in humansisan areaof consid-
erableresearch and debate, especialy in the current
eraof intensivelipid modifying therapy and moreag-
gressive cholesterol goalsto reducetherisk of car-
diovascular disease. To date, theliteratureon choles-
terol and cancer has focused predominantly on total
serum cholesterol, demonstrating an inverserel ation-
ship between serum cholesterol |evelsand incident
cancer*, More recently, it has been reported that
serum levels of low-density lipoprotein chol esterol
(LDL-C) aredignificantly and inversely related to can-
cer inlargerandomized controlled trials (RCTSs) of
hydroxymethylglutaryl coenzymeA reductaseinhibi-
tors (statins), such that lower levels of LDL-C are
associated with higher rates of incident cancert2.

Doeschangesinlipid profileincreasesthechances
of breast cancer isstill amatter of debate and conflict-
ing results have been reported on the association be-
tween lipidsandrisk of breast cancer inwomen. There-
fore, themgor am of thisstudy isto determinetherole
of dterationsinlipid profilein breast cancer andto cdl-
culatelipid ratiosto assesswhich oneisrelated more
with the chances of breast cancer.

MATERIALSAND METHODS
Thiscase control study was performed inthe 75

femal e patients of breast cancer with stagel or stage
Il at the time of diagnosis (Group A) attending the
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Radiotherapy department of Pt. B.D. SharmaPGIMS,
Rohtak. Lipid profilewas assessed after 8-10 hr fast-
ing. Their resultswere compared with agroup of 75
age matched healthy controls (Group B). Patientstak-
ing drugsknown to affect lipid metabolism, with his-
tory of hypertension, diabetes, hypothyroidism, liver
or renal failure, smoking, a cohol consumption, per-
sond or family history of hyperlipidemiawereexc uded.
Aninformed consent wastaken from all patientsand
hedlthy volunteers. Patientswith history of cardiovas-
cular disease

Out of 186 patients of premenopausal breast cancer who
attended the radiotherapy OPD, 125 patients were
randomly selected and assessed for eligibility for
participation in study

Excluded
(n=50)

» On treatment for breast cancer

(n=15)

Smokers (n= 5)

Hypothyroidism (n= 08)

On lipid lowering drugs (n=10)

History of cardiovascular disease

(n=06)

» Refused to participate (n=05 )

» Unsuccessful blood withdraw
(n=1)

Y ¥V YV X

v

75 randomly selected patients enrolled
o participate in study after informed
consent

Flow chart of participants
M ethodol ogy

Venous blood was collected aseptically from an-
tecubita vein. Serum was separated by centrifugation
(2000 rpmfor 15 minutes).

Lipid profile

Serum triglycerides, total cholesterol, high density
lipoprotein-cholesterol (HDL-C) wereestimated using
Randox kit on random access auto analyzer (Konelab
30i) and very low density lipoprotein-cholesterol
(VLDL-C), low density lipoprotein—cholesterol (LDL-
C) werecaculated.

A. Estimation of total cholesterol

Determination of total serum cholesterol wasdone
enzymatically. It was based on the devel opment of
quinoneiminewhose absorption wasread at 510nm,
whichisdirectly proportional to the concentration of
cholesteral (mg/dL)™.
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Intra-assay precision 3.73% at 66.023 mg/dL
3.84% at 297.297 mg/dL

Inter-assay precision 1.33% at 64.47 mg/dL
1.39%at 290.35 mg/dL

B. Estimation of HDL -C

M agnes um chlorideand sodium phosphotungdate
was used to precipitate |low density and very low den-
Sty lipoproteins, which were preci pitated and removed
by centrifugation at 3000rpm. The HDL-C leftinthe
supernatant was estimated by the method as described
abovefor total cholesterol®.

Intra-assay precision 1.80%at 30.42 mg/dL
3.11%at 77.22 mg/dL

Inter-assay precision 3.81%at 31.54 mg/dL
2.73%at 77.606 mg/dL

C. Estimation of triglyceride

Triglyceridewas estimated enzymatically. It was
based on the devel opment of quinoneiminewhose ab-
sorptionisread at 520nm, whichwasdirectly propor-
tional to the concentration of triglyceride®.
Intra-assay precision 3.29%at 27.26 mg/dL

1.77%at 496.46 mg/dL
Inter-assay precision 3.51%at 56.8 mg/dL
1.33%at 268.14 mg/dL

D.VLDL-C
VLDL-Cwill becdculated by Friedwad formuld”
E.LDL-C

LDL-Cwill be cdculated by standard formulaas
followsd:

F. Estimation of apolipoprotein®

ApolipoproteinsA-l and B were analyzed using
immunoturbidimetricimmunoassay (Randox-make) run
inrandom accessauto anayzer (Konelab 30i).
ApoA-I Intra-assay precision 2.67 - 4.10 mg/dL

Inter-assay precision 3.18 - 3.22 mg/dL
ApoA-I Intra-assay precision 3.86 - 4.13 mg/dL
Inter-assay precision 1.79- 2.73mg/dL

STATISTICALANALYSES

Values are expressed as mean + SD. Statistical
analyses were performed using SPSS version 17.0
(SPSS, Inc., Chicago, Illinois). We used unpaired‘t’
test to compareindividud lipidratio’s between patients

and controls. Doingmultiplet-testscanresultinanin-
creased chanceof committing type I error. For this rea-
son, we used ANOVA to compare means of all the
lipid ratios. The F-ratio was ca cul ated to predict how
different themeansarere ativeto thevariability within
each sample. Regression analysis was done and
unstandarized coefficient (B) was ca culated to predict
the dependent variablefrom theindependent variable.
Standardized coefficient (Beta) was obtai ned by stan-
dardizing all thevariablesin theregression, including
the dependent and all theindependent variables. Area
under Receiver operating characteristic curve was cal-
culated; whichisan effective method to evaluate the
performanceof eachindividua diagnostictest.

RESULTS

The pvaluewascalculated using unpaired‘t’ test
with equd variance. Themean ageof patientswas42.93
+ (.46 years while the mean age of controls was 41.97
+ 0.49 years. Total cholesterol, LDL-C, VLDL-C,
HDL, TGApoA1,ApoB levesweresgnificantly high
inthe patientswhen compared to controls(TABLE 1).

TABLE 1: Comparison of lipid profilein premenopausal
breast cancer patientswith healthy controls(valuesar e ex-
pressed in mg/dL asmeanz+ SE)

Parameters Bref(ars]tz(;g?oer HeaIE?:/ (;)Sr;tr ols p Value
Total cholesterol  204.04+3.148  175.77+1.598 <0.001*
LDL-C 15497 +4.7810 99.94+2.389  <0.001*
VLDL-C 28.55+0.563 2494+0.286  <0.05**
TG 135.05+17.53 124.75+1.43  <0.05**
HDL-C 32.64+0.572 44.71+0.497  <0.001*
ApoAl 135.46+0.786  153.83+1.027 <0.001*
ApoB 96.39+1.919 86.72+0.844  <0.001*

* Highly significant; ** Significant

TABLE 2: Comparison of lipid ratiosin premenopausal
breast cancer patientswith healthy controls

Healthy

Breast cancer

Ratio patients controls P Value
TC/HDL 6.1+ 0.96 3.91+0.48 < 0.000*
LDL/HDL 474+0.76  2.27+0.45 < 0.000*
TG/HDL 414+0.85 2.95+1.39 <0.000*
Apo B/Apo Al 0.67+0.08 0.56+0.05 < 0.000*

* Very highly significant
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Inour study, wefound patientshad sgnificantly high
lipid ratio ascompared to controls(TABLE 2).

ANOVA test washighly significant which predicts
that means differ more than would be expected by
chanced one. Using theenter method asignificant moddl
emerged with adjusted R square=0.856 which suggests
that 85.6% of variance in acne vulgaris can be pre-
dictedfromthedifferent lipidratios. Weobtained alarge
vaueof F (F=254.6, p<0.000), whichishighly signifi-
cant and suggeststhat thereisgreater likelihood that

TABLE 3: ANOVA

M odel Adjusted R Square F

Enter 0.856 254.645
* Very highly significant

Sig.
0.000*

the differences between the means are due to some-
thing other than chancedone (TABLE 3).

Regression analysiswas done and unstandarized
coefficient (B) was cal cul ated to predict the dependent
variablefromtheindependent variable. The coefficient
(LDL/HDL) is 0.169. So, for every unit increase
in breast cancer lesion, a 0.169 unit increase in LDL/
HDL, 0.895 unit increase in Apo B/Apo Al is pre-
dicted, holdingdl other variablesconstant (TABLE 4).

Regression andysisshowed that all thevalueshad
high sgnificance(0.000) except for TG/HDL ratiowhich

TABLE 4: Regression analysis
Unstandarized Standarized

Lipid ratio coefficient coefficient  Significance
B Beta
LDL/HDL 0.169 0.534 0.000*
TC/HDL 0.075 0.269 0.001**
TG/HDL 0.018 0.027 0.483***
ApoB/ApoAl 0.895 0.182 0.000*

* Highly significant; ** Significant; *** Not significant

suggeststhat changeinlipid ratio hassignificant impact
on occurrence of breast cancer (TABLE 4).

Areaunder recelver operating characteristic curve
wascaculated (AUC). AUCwas>0.7 for al thelipid
ratiosand maximum for Apo B/ApoA1which suggests
that each individud lipid ratio can be used to evaluate
risk of dydlipidemiain patientswith severeacnevul-
garisand best touseisApo B/ApoAl.

—— Regdular Peper
DISCUSSION

Breast carcinomaisthemost common malignancy
and most common cause of cancer desthsamong woman
worldwide. It occursmore commonly inthe devel oped
countries, accounting for 3-5% of deathswhileitis1-
3% inthedeve oping countries. Carcinomaof breastis
extremdy rareinlessthan 20 yearsof age but thereaf-
ter theincidence steadily rises. Early menarcheand late
menopause, nulliparousfemdesanddderly primigravida
predisposeto breast carcinomal™.

The average age of patientsin our study was 43
yearswhichisamost 10 years|ower than the West.
Thiswasin consistence with the study conducted by
Sandhu and colleaguesin north Indian population. The
differencemight betheresult of theagestructure of the
Indian population, whichisabottom-heavy (predomi-
nantly young) pyramid*”.

Only 2 patientsreported to haveapositivefamily
history of breast cancer. Although thiscould indicate
the low incidence of hereditary breast cancer inthis
population, it could also betheresult of the retrospec-
tive nature of the study and theincompl etenessof his-
tory taking and record keeping.

Fema eswith sedentary life stylearemore proneto
breast cancer. In our study we found that 92.5% of
femaesgavethehistory of sedentary lifestyle. Lack of
exerciseresultsin decreased insulin sengitivity andin-
creased insulin concentrations. The overabundance of
insulin decreasesbinding protein for insulin-likegrowth
factor-1 (IGF-1) thusincreasing the bioavail ability of
IGF-1. IGF-1 and insulin together have been shown to
stimulate motility in human breast cancer cdll lines, an
effect that could enhance migration andinvasion. IGF-
| aso promotescell proliferation and angiogenesisin
the breast tissue’®l.

Thereareconflicting resultsregarding association
of lipid profileand breast cancer in different geographi-
cal areas. The present study was planned to identify
whether thereissuch an association between alterations
inlipid profilein carcinomabreast inanorth Indian popu-
lation.

Inour sudy plasmacholesterol levelsweresignifi-
cantly increased in the patients when compared with
controls. Total cholesterol levelsmay affect devel op-
ment of breast cancer because cholesterol derived from
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the plasmaistheimmediate precursor of androgensin
adrend gland. Soincreasein cholesterol levelswould
lead to increased production of androgensg*®. Circu-
lating androgens are exposed to the mammary tissue.
Normal mammary tissueand periphera adiposetissue
containsaromatase cytochrome P450 enzymethat cata-
lyzestheconversion of androgensinto estrogensthus
increasing the estrogen level. Serum estrogen entersin
thecdl by freediffusion & itsintracellular concentra-
tion isenhanced in those organs and tissuesthat ex-
pressestrogen receptors (ERS). Breast tissue expresses
estrogen receptors so increasein serum estrogen leads
toincreasein estrogen levelsin breast tissue®. Estro-
genincreasesthe chances of carcinomaby influencing
the expression and transcription of growth factors, by
activation of protooncogenesand oncogenes (e.g. c-
fos, c-myc) and nuclear proteins. Estrogensand some
of their metabolitesmay aso bedirectly genotoxic?-#2,

Low density lipoprotein-cholesterol (LDL-C) lev-
elsinbreast cancer patientsweresignificantly increased
compared to controls. LDL-C isacal culated param-
eter, increased cholesterol level and decreased HDL -
Cleadstoincreasein LDL-C. Thisfindingisin con-
trast to the study done by Alsheikh and coworkerg?!.
They reported significant inverse rel ation between
LDL-C and breast cancer. Thisdifference might have
occurred due to selection criteria. In our study we
have only sel ected premenopausa femaeswith stage
| or stagell at thetime of diagnosiswhereasAlsheikh
and coworkers had included patients with different
stages of breast cancer and also included post meno-
pausa females.

In our study, wefound patientshad significantly de-
creased high dengity lipoprotein-cholesterol (HDL-C)
levelscompared to controls. Thiswasin corroboration
with the study done by Anna and colleagues?¥.
ApolipoproteinAl levelsin breast cancer patientswere
significantly low ascompared to healthy controls.

The primary mechanism by which HDL-C exerts
its atheroprotective effectsisviareverse chol esterol
transport, but HDL-C has also been shown to have
other beneficid effectsviaitsanti-inflammatory and
antioxidant properties!’®2526l Cancer is a
proinflammatory state, inwhich inflammatory cells
actively participateinthe neoplastic process, alowing
tumor cell proliferation, survival, and migrationf2-24,

BIOCHEMISTRY (mm—

Therefore, itisplausiblethat HDL-C, by mechanisms
that are not yet known, may influence some of the
proinflammatory mediatorsinvolvedin carcinogenesis.
Further work will need to be doneto elucidate these
potential mechanisms.

HDL-cholesterol levelshave al so beenfoundto be
inversely associated with levelsof insulin-likegrowth
factor-1 (IGFI) in some studies®32, Breast carcinoma
patientswith sedentary lifestyleand low HDL-C cho-
lesterol levelshavehigh IGF-I levelsasexplained ear-
lier, which promotescarcinogenesisinthese patientg8.

Serumtriglyceridelevelswerefoundtobehighin
patients compared to controls. Serum triglyceridelev-
elsareknownto bedirectly related to intake of fat rich
food*¥. Diet haslong been hypothesized to be one of
theprimary reasons of breast cancer with strong corre-
lation between averagefat intake and breast cancer™.

Itisdifficult to explainthereasonfor increasein
TC/HDL levelsbut thisincrease may affect thedevel -
opment of breast cancer lesions becauseincreasein
cholesterol level would lead toincrease synthesisof an-
drogensand norma mammeary tissuecontainsaromatase
cytochrome P450 enzymethat catal yzesthe conver-
sion of androgensinto estrogensthusincreasing thees-
trogen level, which increasestherisk of breast can-
cerlel,

Cholesterol ester transfer protein (CETP) could
play aplausibleroleinincreased LDL/HDL levels. It
transfersthe esterified cholesterol fromHDL (HDL.)
toVLDL and LDL and replacesit withtriacylglycerol.
LDL, sodtered, isapotential substratefor hepatic li-
pase. The enzyme playsamajor rolein lipoprotein
metabolismasalipolytic enzymeand hydrolyzestrig-
lycerides and phospholipidsin chylomicron remnants,
IDL, and HDL and generatessmaller, denser LDL par-
ticles. Thissubfractionbindslesswell tothe LDL re-
ceptor incomparisonwithitslarger counterparts, which
hasthe consequenceof prolongingitslifetimeinthecir-
culationandthusincreasingitslevelgY.

Apo B isthemain gpolipoprotein of LDL and Apo
A1listhe main apolipoprotein of HDL. Increasein
LDL/HDL might bethereasonfor increasein Apo B/
Apo A1,

The present study showsdydipidemiamay increase
the chances of breast cancer in femaleswithout any
family history. Screening of femalesat young agefor
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dydlipidemiaand interventionsto normalizethelipid
profilemay provehe pful ininterrupting the pathophysi-
ological cascadeof eventsinduced by lipoproteinsand
lipidsand thiscould enablemgor lifeand cost savings.
Thesamplesizetakenin the study wassmall and fur-
ther long-term prospective research isneeded to re-
ved thepredictivevaueof thedydipidemiainincreas-
ing therisk of breast cancer.
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