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[Abstract: InIndia, theincidenceof breast cancer isontherise. However thereislittledataabout theroleof variousknown and/ or preﬂmptiverisk\
factorsfor breast cancer. This case-control study was conducted on 115 cases with diagnosed breast cancer and 127 controls. Socioeconomic,
demographic, reproductive and other known risk factorswere analyzed for their prevalence and odds ratio in the study population.

Prevalence of risk factors determining endogenous or exogenous hormone exposure was low. However there was a datistically sgnificant
increased risk with reproductive risk factors such as: early menarche (<14 yearsvs>16 years, Oddsratio (O.R) 4.36, 95% confidenceinterval
(CI) 108-10.1, p<0.001. chi squaretest), higher number of livebirths (<3vs>6, 0.R2.5; 95% Cl, 1.0-5.7; p=0.026), higher number of abortions
(>2o0r nil, O.R4.5; 95% Cl, 2.2-9.0; p= <0.001) and duration of breast feeding 9<4vs=> 10years O.R3.5; 95% Cl 1.5-7.8; p= 0.006). Height
(<145vs>161, O.R3.0; Cl 1.0-9.9; p=0.039), history of breast biopsy (Ovs> 1, O.R4.6; Cl 1.2-16.9; p= = 0.010) and higher mammographic
density werefound to beindependent predictor of risk

(75% VS 0%, O.R5.9). This study suggests that many known reproductive risk factors have an association with increased risk for breast cancer
though thelr prevalenceislowin our population. Breast therapy and mammographic dendity areindependent predictors of risk and may become

useful toolsin breast cancer risk assessment.
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INTRODUCTION

Therisk factors for breast cancer in western populations have been
extensively investigated, and it has been suggested that reproductive
and life-style related factors are strongly associated with increased
risk for breast cancer2. Variousrisk assessment models such as Gail,,
Clause, BRACPRO have been developed and validated in white
women*4, They are used to recruit women for breast cancer screening
protocols. However racia/ethnic differencesexist in both prevalence
as well as risks associated with particulars factors®. Many low or
intermediate risk countries have studied risk factor profile of their
populations and developed their own risk assessment protocols’®.
Not much data is available about the role of various risk factors for
breast cancer in Indian women. A few earlier studies have reported
the association of reproductive risk factors with increased risk for
breast cancer®*2, In this study we examined the stratus of various
known and presumptiverisk factorsfor breast cancer andtheir relative
risk in our population.

METHODS

This hospita based case control study was carried out during the
period between April 2003 to March 2005 after approval from
indtitutiona review board; on 115 cases of histogically confirmed
breast cancer; for the control females> 35 years of age, without tothe
hospital with no complaints related to the breast or gynecological
system, were included after an informed consent. Each control was
examined in detail to exclude the presence of any breast lump and
subjected to screening mammography to evaluate for in-situ lesions.
Standardized structured questionnaire was used for the interview.
The questionnaire was divided into sections comprising of
demography, anthropometric measurements, reproductive history
and established and potential risk factors for breast cancer.
Mammographic density of the breasts of al controls and contra-
lateral breast of breast cancer patients was measured by a qudified
radiologist who was blinded to the identity of the subjects.
Classification of densities using a six-category scale was done.®
Demographic profileof casesand controlswas compared. Prevalence

of variousrisk factorsin the study population was estimated and Chi
square test was used to look for any significant differencein both the
groups. Odds ratio for each risk factor were estimated with the help
of univariatelogistic regression anaysis. Caculation of oddsratiofor
the risk factors assessed the relative value of each risk factor in the
study population.

RESULTS

A totd of 115 female patients with histologically confirmed breast
cancer were compared with 123 controls. The maximum number of
caseswerein the age group of 35-44 years 939.1%), followed by 45-
54 years (32.2%). Mean age of cases was 47.14 years and controls
was47.90 years. Themost common histological typewasinfiltrating
ducta carcinoma (92.1 %). Sixty eight present of cases presented at
stagelll or 1V of breast cancer.

Socio-demogr aphic data showed no differencein theliteracy status
between case and control group (58.5% of control and 49.6% of
caseswereilliterate). Asregardsreligion72.9% of controlsand 79.1%
of caseswere Hindus, 23.4% controlsand 19.6% caseswere Musims
and rest were Sikhs and Christians. Ninety six percent controls and
96.5% cases were married and over 85% in both groups were
housewives. Awareness about breast cancer was recorded in 19.5%
of controlsand 16.5% of cases. Breast self examination was practiced
by 4.8% of controls and 3.5% of cases.

Reproductive character stics of the subjects (Table 1): mean age
os menarchae in case group was 14.05 and control group was 14.85
years. Only 32.2% of cases and 14.6% of control subjects had early
menarchae (<13years). Mean age at first live birth was 19.76 in
study group and 18.69 in the control group. 67.8 % cases and 79.8%
of control subjects had their first issue before the age of 20years.
Mean number of live births in the study group were 3.63 and in
control group were 4.26. Four control subjects and 3 cases were
nulloparous. Mgjarity in either group breast fed for 5-9 years. Mean
vaue for the study group was 5.519 and control group was 7.159
years. Asregardsthe difference between the age at first live birth and
age at menarche (AGEFLB-AGEMEN) the mean was 6.2411 inthe
study group and 4.4958 yearsin control group. Study group also had
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asggnificantly higher number of abortions (Mean-1.12) compared to
0.52 in control group. Forty seven percent of cases were
premenopausal and 35.7% were postmenopausal. Eight patients had
undergo hysterectomy before menopause for benign indications.

Table 1: Reproductive factors

Reproductive factors Cases Controls P value
N % N %
Age at menarchae (Yrs)
>=16 10 8.% 41 334
14-15 68 59.1 64 54.0 <0.001(s)
<=13 37 322 18 14.6
Age at the first live birth (Yrs)
<=17 8 71 18 15.1
18-21 83 7441 88 74.0 (0.170 9NS)
>=2i 21 18.8 13 10.9
AGEFLB-AGMEN (yrs)
0-3 17 15.2 52 437
4-6 61 54.4 40 33.6 <0.001 9S)
>=7 34 30.4 27 227
Number of live births
>=6 18 15.8 25 20.3
3-5 69 59.9 75 60.9 0.026 (S)
0-2 28 24.3 23 18.7
Duration of breast feeding (yrs)
5-9 14 122 30 244
0-4 58 50.4 67 54.5 0.006 (S)
43 374 26 211
Number of abortions
0 46 40.0 80 65.0
1 30 26.1 28 228 <0.001 (S)
>=2 39 33.9 15 122
Menopausal status
Premenopausal 54 47 53 431 0.575
Postmenopausal 41 357 54 439
Hysterectomy/Perimenopausal 20 17.3 16 13.0

CHARACTERISTICSOF THE SUBJECTS

Mean height of the study group was 155.67 cm and control group
was 154.01 cm (p=0.039). Therewasno significant differenceinthe
BMI of either group. Mean BMI of case group was 22.800 kg/m? and
22.368 kg/m?for the control group. BMI when considered separately
for pre-menopausal and postmenopausal women was also not
different.

Other known risk factors: History of breast cancer in the family
was present in 3 patients but in none in the controls. None of the
subjectsin either group had history of ovarian or endometria cancer
in the family. Fourteen patients and six controls reported use of oral
contraceptive pills (OCP) and one patient hormone replacement
therapy 9HRT). Mgjority of subjects were pure vegetarian. None of
the subjects in either group consumed alcohol. None had history of
ionizing radiation. Three (2.4%) subjectsin control group and twelve
(10.4%) patients in the case group gave history of previous breast
biopsy and the difference was significant.

Mammographic density patterns. (Table 2 & 3): There was no
significant difference in distribution of subjects in the two groups
according to the percent breast density seen on mammograms. We
reanayzed both the groups after dividing the study population in
two age groups, based on the mean age at menopause for both the
groups combined. The differencein mammographic density between
thetwo groupswasfound to besignificant in younger women (Subjects
M=47 years of age)

Oddsratio for variousrisk factors: Table IV shows the results of
univariate logistic regression anaysis. We found that women who
had menarche at 13 years years of age had 3.42 times risk compared
to women who had menarhcae at 16 years and above. \WWomen with
first livebirth at 22 years of ageand later had 3.6 fold increasein risk
of breast cancer as compared to a women with first live birth at 17
yearsand earlier. Therisk of breast cancer roseto 3.8 timeswhen the
interval between age at first live birth and menarche was morethan 7
years relative to an interval less than 0-3 years. Women with three
live births had a 2.5 fold risk of breast cancer compared to women
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who gave birth to six or more children. Breast feeding of four or less
years exposed women to 3.5 fold risk breast cancer compared to
women who breast fed for ten or more years. WWomen with two or
more abortions had a 4.5 fold risk of breast cancer as compared to
women with no history of abortions. Women with height >=161 cm
had a 3.1 timesrisk of breast cancer as compared to awoman with
height <=145 cm. women who consumed non vegetarian food at
least once a week were 2.8 timely more likely to develop breast
cancer as compared to women who were pure vegetarians. \WWomen
with one or more previous breast biopsy had 4.7 times risk breast
cancer compared to women with no breast biopsy. Women with
breast density of 75% or more, the breast cancer risk roseto 5.9 fold
as compared to women with breast density 0%.

Table 2: Distribution according to mammographic density (%)
for age group <=47 years

Case group Control group Total

density (%) N % N % N

0 2.0 10 14.7 1
0-<10 0 20. 7 25.0 27
10-<25 16.: 0 14.7 18
25-<50 16.: 7 25.0 25
20-<75 3 26. 13.2 22
>=75 18. 7.3 14
Total 9 100 68 100 117

Chi square value 11.735, p value 0.039 (significant)

Table 3: distribution according to mammographic density (%) for age gropu >47 years

Mammographic | Case group Control group Total
density (%) N % N % N

0 9 17.3 17 30.9 26
0-<10 18 34.6 16 29.1 34
10-<25 12 23.0 I 20.0 23
25-<50 8 15.4 5 9.1 13
50-<75 3 5.8 6 10.9 9
>=75 2 3.8 0 0 2
Total 55 100 52 100 107

Chi square value 6.236, p value 0.284

Table 4: Results of univariate logistic regression analysis for all
the factors combined

Risk factors Beta QOdd ratio Cl of odds ratio Significance
Age at menarchae

9Yrs)

=16 1.470 1.000 1.879-10.063 0.001 §
15 1474 2.348 1.870-10.185 0.001 s
14 2132 2.365 3.455-20.557 <0.001 s
<=13 3.428

Age at the first live

birth 9Yrs) 1.000

117 0.425 1.530 0.543-4.311 0.421

18 0.742 2.100 0.789-5.591 0.138
19 0.855 2.352 0.850-6.507 0.009
20 1121 3.068 0.982-9.591 0.054

21 1.291 3.635 1.231-10.731 0019 S
>=21

AGEFLB-AGMEN

(Yrs) 1.000

0-3 1172 3.229 1.386-7.523 0.007 S
4 1.668 3.302 2.292-12.267 <0.001 S
5 1.945 3.492 2.463-19.848 <0.001 S
6 1.349 3.852 1.829-8.114 <0.001 S
>=7

Number of live births

>=6 1.000

5 -0.445 0.641 0.257-1.599 0.340

4 0.113 1.120 0.502-2.500 0.782

3 0.904 2.469 1.069-5.702 0.034 S
0-2 0.525 1.691 0.745-3.836 0.209
Duration of breast

feeding (Yrs)

>=10 1.000

5-9 0.618 1.855 0.898-3.831 0.095
0-4 1.265 3.544 1.593-7.885 0.002
Number of abortions

0 1.000 0.053

1 0.622 1.863 0.993-3.498 <0.001 S
>=2 1.509 4.522 2.252-90.80

Height (cm)

<=145 0.020 1.000 0.371-2.804 0.968
146-150 -0.210 1.021 0.311-2.109 0.667
151-155 0.810 0.384-2.410 0.934
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DISCUSSION

In contrast to a high prevalence of various reproductive factors in
women in the west*?we found alow prevalencein our study. Almost
similar trend has been in other reports from India as well. In our
study, only 32.2% patients and 14.6 % of cases had menarche below
13 years of age. The means age of menarchein our and other studies
had been reported to be around 14 to 14.5 years® °. in our study the
average age at first live birth was 19.76 yearsin cases and 18.69 in
controls. First live birth before 20 years of age was seen in 67.8% of
cases and 79.8 % of controls respectively. Other studiesto report an
average age a first live birth as 19.5-20.5 years ***. Mean number of
live births in our study were 3.63 and 4.26 in cases and controls
respectively. Only four controls and 3 cases were nulliparous. An
average parity of 3-5 has been reported in other studies as well. 2 1
however the difference in number of live birthsin cases and control
was statigtically significant in our study as well as other studies. In
our study majority in either group (i.e. 50.4% cases and 54.5% of
controls) breast fed for 5-9 years. Other studiestoo report ahigh rate
of breast feeding practice in Indian women'®2, Thusiit can be seen
that though somereproductivefactorsaresignificantly moreprevalent
in breast cancer patients compared to controls, but their overal
prevalence is much lower in Indian women than women in the west.
In our study only few patients underwent breast biopsy before the
onset of illness. (2.4% in the control group and 10.4% in the case
group). Thedifferencewasfound to bestatistically significant. WWomen
with oneor morebiopsy had 4.7 timesrisk of breast cancer compared
to women with no biopsy. However a large proportion of Indian
women do not have access to hospitals with facilities for breast
biopsy. Illiteracy and poverty further add to the problem. In our
population ahistory of lumpinessinstead of history of biopsy should
be given some placein risk assessment.

Percent breast dendity is an expression of the mammary gland mass
as afraction of the total breast area, and thus presumably the total
number of breast cellsat risk for malignant transformation. Thereisa
significant positive relationship between dense mammographic
patterns and subsequent risk of breast cancer and the association has
been particularly strong when the exposure is defined as % breast
density®. In our study we found that the premenopausa women
with breast density of 0%. Thus the highest category of percent
density was found to exceed the Odds ration of most other risk
factorsin the study population. In amultiethnic case control study it
was found that women with breast density of more than 50% had 3.6
times higher risk of breast cancer than women with less than 10%
density, but the risk varied with ethnicity. Whereas the odds ratio
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wasb.3for Caucasiansand 4.2 for Native Hawalians, it wasonly 3.2
for women of Japanese ancestry®. In other studies, it was seen that
risk associated with dense patterns persisted for 8 years ad was
greater in younger women than ol der women?®?, Thus knowledge of
awoman'shreast density might be useful in determining theindication
for screening.

Limitations of our study are that size of the study population is
small and we were not able to do multivariate logistic regression
anaysis. However our study has identified mammographic density
asan important risk factor which has not been investigated in Indian
women in any other study so far. Benign breast biopsy and
mammographic density need to beevaluated in larger studiesfor their
potential role in risk assessment for breast cancer.
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4 ETHICAL GUIDELINES FOR BIOMEDICAL RESEARCH

N

The need for unitorm ethical guidelines for research on human
subjects is universally recognised. It has acquired a new sense of
urgency as the critical issues in the area of biogenetic research involv-
ing human subjects have become acute. Apart from the mandatory
clinical trails on new drugs, a number of diagnostic procedures, thera-
peutic interventions and prevention measures including the use of
vaccines, are being introduced which involve human subjects. Further
the advent of new medical devices and radio-active materials and
therapeutic benefits of recombinant DNA products have added a new
dimension to the ethical issues that need to be considered before
evaluating these for their efficacy, utility and safety.

L Any research using the human beings as subjects shall bear in

mind the following principles of : i) essentiallity, (ii) voluntariness,
informed consent, (iii) non exploitation, (iv) privacy and confiden-
tially, (v) precaution and risk minimisation, (vi) professional compe-
tence, (vii) accountability & transparency, (viii) maximisation of pub-
lic interest and distributive justice (ix) institutional arrangements
(x) public domain (xi) totality of responsibility and (xii) compliance.

Recent advances in the field of Assisted Reproductive tech-
nologies, organ transplantation, Human genome analysis,and gene
therapy promise unquestionable benefits to mankind. At the same
time, they raise many- questions of law and ethics, stimulating public
interest and concern.

(Source : ICMR Publication 2008))




