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SUMMARY

Breast cancer is the most common cancer among Malaysian
women. This study aimed to determine the reproductive for
premenopausal breast cancer risk in Kuala Lumpur,
Malaysia. A case-control study was conducted in 216
histopathologically confirmed cases of premenopausal
breast cancer and 216 community-based controls that were
matched by age within a 5-year period and ethnicity. The
results of this study showed that premenopausal breast
cancer risks were strongly related to parity, number of live
births and family history of breast cancer. Premenopausal
women with these known reproductive and family history
risk factors should take extra measures to undergo
appropriate screening method for early detection of breast
cancer.
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INTRODUCTION

Breast cancer is the most common cancer in women
worldwide and second most common cancer overall . In
Malaysia, the National Cancer Registry (NCR) reported 3,525
new cases of breast cancer in 2006 giving an age standardised
incidence rate (ASR) of 39.3 per 100,000 women > Of these,
1526 cases were diagnosed before the age of 50 with an ASR
of 14.9 per 100,000 women. Breast cancer has been one of the
major health problems in Malaysia and become increasingly
important public health concern?®.

Well-established reproductive factors for breast cancer are age
at menarche and menopause ¢, parity and age at first
childbirth®. In addition, strong evidence exists for increased
risk in individuals having a family history of breast cancer®’.
Genetic factors, including the major susceptibility genes i.e.
BRCAL1 and BRCA2, may account for up to 10% of breast cancer
cases in developed countries®°, but their prevalence in the

population is too low to explain much of international
variation in risk. Different environmental factors might
therefore be the cause of these variations in risk. As the breast
tissue, hormones and hormone-receptor status varies at
different stages of life, individual risk factors will have different
effects accordingly. Breast cancer typically develops after
menopause, but it is especially worrisome when it develops
earlier. It seems to be more aggressive in younger and
premenopausal women, while the underlying causes are largely
unknown.

It is therefore important to learn the risk factors for
premenopausal breast cancer to assist in screening and early
detection measures in combating the disease. Over the past
decade, several studies conducted by local researchers have
focused on the possible role of reproductive factors and family
history in relation to risk of breast cancer among Malaysian
women. Risk factors of breast cancer have been investigated
among women in Kuala Lumpur '*"*, women in Kelantan " and
women in Sabah *. These assessed breast cancer cases without
stratification for menopausal status and therefore produced
inconsistent results. There was a need for local data on risk
factors separately for premenopausal and postmenopausal
breast cancer. Therefore, this study was done to determine the
contribution of reproductive factors and family history for
breast cancer among premenopausal women in Kuala Lumpur,
Malaysia. Information gathered can hopefully be used to plan
screening methods and to educate the public on early detection
of the disease.

MATERIALS AND METHODS

Subjects

This study was carried out between January 2006 and
December 2007 in Kuala Lumpur, Malaysia as part of
Genetics, Molecular and Proteomic Study of Primary Breast
Cancer in Malaysia (IRPA 09-02-02-009 BTK/ER/37). The
study received Medical Ethical Committee approval from
Universiti Kebangsaan Malaysia Medical Centre (FF 166-
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2004). Subjects were confined to premenopausal women.
Premenopause is defined as the phase before the permanent
cessation of menses. Premenopausal women will still have
normal or irregular menstrual period. Cases were women
recruited from Kuala Lumpur Hospital and Universiti
Kebangsaan Malaysia Medical Centre, which were the main
referral hospitals for breast cancer cases in Kuala Lumpur.
These cases were newly diagnosed with histologically
confirmed malignant breast cancer between the study
periods. Inclusion criteria for cases were premenopausal
Malaysian women aged between 18 to 55 years, were not
terminally ill and diagnosed with primary breast cancer. All
breast cancer patients registered and diagnosed during the
study period i.e. 674 cases were identified and screened for
eligibility. Of these women, 263 did not meet the inclusion
criteria with 198 were menopause women, 19 were non-
Malaysian, 6 did not meet the age requirement, 37 were
terminally ill and 3 with secondary breast cancer. From the
remaining 411 (60.9%) eligible cases, 158 refused to take part
with personal reasons and others agreed to participate in the
study and provided informed consent. Then, 15 cases refused
to answer the questions during interview using standard
questionnaire to gather information on risk factors. Another
22 cases with many missing data were excluded. Finally, 216
cases were included in statistical analyses. Overall response
rate for cases was 52.6% (216/411).

Community-based controls were recruited by poster
advertisements as invitation tool to health screening
programmes carried out at several residential areas around
Kuala Lumpur during the same study period. They were
matched by age + 5 years and ethnicity using a ratio of 1:1.
Exclusion criteria were menopause women, personal history
of any types of cancer or previously diagnosed with other
terminal disease. Of the 612 controls attended the health
screening programme, 381 (62.3%) women meet the
inclusion criteria and were eligible. Consent was obtained
from 281 to participate in this study. The reasons for refusal
were mainly lack of interest. Eighteen women gave
incomplete information and they were excluded from
analyses. Finally, after matching all cases with their controls,
the remaining 47 controls were excluded making the overall
response rate as 56.7% (216/381).

Data Collection

Data for this study was collected using face-to-face interview
with a pilot tested questionnaire including questions about
socio-demographic  characteristics, medical history,
reproductive factors, family history of breast cancer, lifestyle
habits (use of hormones, smoking and alcohol consumption)
and current weight and height to calculate body mass index.
The interview was conducted by two trained-interviewers and
the same interviewer interviewed all matched cases and
control in every possible instance. All data were obtained up
to the reference year i.e. the year before diagnosis for cases
and the year before recruitment into the study for controls.
The mean time interval between diagnosis and interview of
cases was 1.8 months, and 92% (198/216) of cases were
interviewed within 3 months of diagnosis. The mean time
interval between interview of the index case and her matched
control was 3.6 months. Of the 216 case-control pairs, 87%
(188/216) were interviewed within 6 months of each other.
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An informed consent was obtained from all cases and
controls beforehand.

Statistical Analysis

Descriptive characteristics were performed to characterize the
study group and to examine case-control differences. The
differences were assessed using chi-square (y?) test for
categorical variables and t-test for differences in means.
Relationships between risk factors and breast cancer were
determined using binary logistic regression to obtain odds
ratios (ORs) and the 95% confidence interval (95%, CI) as
estimates of relative risks. Tests for linear trend were
performed on all ordinal and continuous variables using
linear regression analysis producing p-trend values. The main
outcome (dependent variable) was incident cases of breast
cancer while independent variables were the reproductive
variable and family history variable. Two sets of analyses were
performed. In the first model, ORs were adjusted only for age.
In the second model, multivariate analysis was applied using
forced entry method to control for other factors. Models
included adjustment for age (continuous) and other known
in research literature risk factors and potential confounders
that were selected a priori i.e. marital status, education level,
working status, household income, age at menarche, parity,
age at first childbirth, number of live birth, family history of
breast cancer in first-degree relatives, history of breastfeeding,
duration of breastfeeding, use of oral contraceptive pills
(OCP), alcohol consumption and body mass index (BMI) as
classified in Table II and Table III. All p-values are two sided
and a p-value less than 0.05 is considered as statistically
significant. Analyses were done using Statistical Package for
Social Sciences (SPSS) for Windows version 15.0 (SPSS Inc.,
Chicago, IL).

RESULTS

Table I summarizes the characteristics of study subjects by
case and control group. The mean age at recruitment of the
subjects was 42.6 + 6.7 years for cases and 42.0 + 6.6 years for
controls (p=0.316). Cases and controls were similar in term of
mean age and ethnicity as the result of matching done prior
to statistical analysis. Both cases and controls were also
similar for working status, household income, age at
menarche, breast feeding duration, alcohol consumption,
OCP use, weight, height and BMI. Compared with controls,
cases were somewhat less educated, were more likely to be
singles, widowed, or divorced. Cases also have less number of
live births, older at first childbirth, more likely to have had a
family history of breast cancer among their mother or sisters
and to be most ever cigarette smoker as compared to their
controls.

Multivariable adjustments to calculate the ORs with 95% ClIs
appeared to modify the relation between premenopausal
breast cancer risks and reproductive variables as presented in
Table II. The ORs were similar to those in simple analyses,
which were adjusted for age indicating limited interaction
between reproductive variables and other known factors.
There is no evidence of lowered risk by having later age of
menarche (p>0.05). However, strong protective effect from
breast cancer risk was observed for being parous. Parous
women in this study have 47% of reduction in risk for

221



Original Article

Table I: Selected characteristics of the study subjects

Variables Cases Controls p-value®
(n=216) (n=216)

Age at recruitment (years), mean (SD)® 42.6 (6.7) 42.0 (6.6) 0.316
Ethnicity, number (%)

Malay 117 (54.2) 117 (54.2) 1.000

Chinese 75 (34.7) 75 (34.7)

Indian 24 (11.1) 24 (11.1)
Education level, number (%)

No formal education 5 (2.3) 11 (5.1) <0.0001

Primary 57 (26.4) 43 (19.9)

Secondary 113 (52.3) 85 (39.4)

Tertiary 41 (19.0) 77 (35.6)
Marital status, number (%)

Never married 26 (12.0) 15 (6.9) 0.002

Married 166 (76.9) 194 (89.8)

Widowed/ divorced 24 (11.1) 7 (3.2)
Working status, number (%)

Housewife 97 (44.9) 82 (38.0) 0.143

Employed 119 (55.1) 134 (62.0)
Household income (RM), mean (SD) 3660 (3670) 4094 (3972) 0.236
Age at menarche (years), mean (SD) 13.0 (1.5) 131 (1.5) 0.414
Number of live births, mean (SD) 2.5 (1.8) 3.0 (1.8) 0.002
Age at first childbirth (years), mean (SD)« 25.8 4.7) 24.9 4.1) 0.046
Family history of breast cancer, number (%)* 29 (13.4) 6 (2.8) <0.0001
Breastfeeding (months), mean (SD) 5.4 (7.7) 7.0 (10.2) 0.062
OCP - ever, number (%)® 67 (31.0) 66 (30.6) 0.917
Alcohol - ever, number (%) 11 (5.1) 15 (6.9) 0.418
Smoking - ever, number (%) 5 (2.3) 0 (0) 0.025
Weight (kg), mean (SD) 61.3 (13.1) 61.1 (12.1) 0.884
Height (cm), mean (SD) 155.1 (6.0) 155.4 (5.2) 0.612
Body mass index (kg/m?), mean (SD) 25.5 (5.4) 25.3 (4.9) 0.725

2 All p-values are univariate and were derived using the Student’s t-test for continuous variables and the Chi-square test for categorical variables,
® SD, standard deviation,

¢ Among parous women,

¢ Among first degree relatives only,

¢ Regular consumption or use.

Table 1I: Multivariate adjusted odds ratio and 95% confidence intervals for premenopausal breast cancer in relation to
reproductive factors

Reproductive factors Cases Controls OR?® (95% ClI) OR® (95% CI)
(n=216) (n=216)
Age at menarche
< 12 years 81 75 1.00 1.00
> 12 years 135 141 0.84 (0.56 — 1.26) 0.82 (0.52 - 1.30)
Parity
Nulliparous 1.00 24 1.00 1.00
Parous 175 192 0.47 (0.26 - 0.83) 0.53 (0.30-0.91)
Age at first childbirth
< 25 years 72 95 1.00 1.00
25 - 29 years 65 75 1.15 (0.73 - 1.80) 1.27 (0.75 - 2.15)
> 30 years 38 22 2.29 (1.23-4.19) 2.62 (0.89 - 6.43)
p-trend = 0.010 p-trend = 0.064
Number of live birth
None 43 24 1.00 1.00
1-2 67 51 0.71 (0.38 - 1.32) 0.73 (0.39 - 1.36)
3-4 75 98 0.40 (0.22 - 0.74) 0.42 (0.23 - 0.76)
>5 31 43 0.39 (0.19-0.78) 0.40 (0.20 - 0.79)
p-trend = 0.001 p-trend = 0.043

OR, odds ratio; Cl, confidence intervals; Logistic Regression, Method = Enter, Contrast = Simple

a Adjusted for age (continuous),
b

Adjusted for age (continuous), marital status, education level, working status, household income, age at menarche, parity, age at first childbirth,

number of live birth, family history of breast cancer in first-degree relatives, history of breastfeeding, duration of breastfeeding, use of oral
contraceptive pills (OCP), alcohol consumption and body mass index (BMI),
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Table Ill. Multivariate adjusted odds ratio and 95% confidence intervals for premenopausal breast cancer in relation to family history

Family history Cases Controls OR*® (95% CI) OR* (95% CI)
(n=216) (n=216)

Breast cancer in any relatives c

No 163 203 1.00 1.00

Yes 53 13 5.19 (2.75-9.82) 4.81 (2.41 - 9.58)
Breast cancer in first-degree relatives d

No 187 210 1.00 1.00

Yes 29 6 5.14 (2.21 - 11.93) 5.45 (2.10 - 14.13)

OR, odds ratio; Cl, confidence intervals; Logistic Regression, Method = Enter, Contrast = Simple

2 Adjusted for age (continuous),

®  Adjusted for age (continuous), marital status, education level, working status, household income, age at menarche, parity, age at first childbirth,
number of live birth, family history of breast cancer in first-degree relatives, history of breastfeeding, duration of breastfeeding, use of oral
contraceptive pills (OCP), alcohol consumption and body mass index (BMI),

¢ Any relatives includes mother, daughter, sister, aunt, cousin, grandmother,

¢ First-degree relatives includes mother, daughter, sister,

premenopausal breast cancer when compared with
nulliparous women (OR=0.53; 95% CI, 0.30-0.91).
Nevertheless, no association was found in the current cohort
between risks of premenopausal breast cancer with age at first
childbirth after multivariate analysis (p>0.05). Compared to
nulliparous premenopausal women, there was a trend for
decreasing risk with higher number of live birth for one to
two live births (OR=0.73; 95% CI, 0.39-1.36), three to four
live births (OR=0.42; 95% CI, 0.23-0.76) and five or more live
births (OR=0.40; 95% CI, 0.20-0.79) with p value for trend of
0.043.

Table III presents the study findings of multivariate adjusted
ORs with 95% CIs for family history of breast cancer. A
history of breast cancer in any relatives (mother, daughter,
sister, aunt, cousin, grandmother) increases the risk of
premenopausal breast cancer by 4.8 fold (95% CI, 2.41-9.85).
Further analysis looking into first-degree relatives (mother,
daughter, sister) increased the ORs of premenopausal breast
cancer up to 5.4 fold (95% CI 2.10-14.13).

DISCUSSION

This case-control study provides a description and analysis of
reproductive risk factors of breast cancer as well as family
history, which are non-modifiable breast cancer risk factors.
The results showed that being parous reduces the risk of
premenopausal breast cancer while having a positive family
history of breast cancer strongly increases the risk. These
findings are consistent with several studies for parity and

number of live birth '*** and for family history of breast cancer
7,21-22

This study found a 47% reduction of risk by being parous for
premenopausal breast cancer risk, a similar protective
relationship to that found by The Japan Public Health Centre-
based prospective study '*. They found that being nulliparous
increases the risk by 66% compared to parous women. The
findings also agree with previous study from the Shanghai
Breast Cancer Study which showed increase on risk of
premenopausal breast cancer from being nulliparous with an
OR of 3.3 . The Women’s CARE Study found that
premenopausal Whites but not African-American were
having increased risk of breast cancer for being nulliparous
(OR=1.5)". Parous women were found to have decreased risk
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of breast cancer with an OR of 0.36 among young twins (less
than 50 years) in an international population-based study ™.
A study in New Zealand suggest that women aged 45 to 49
years who were parous have some reduced risk of breast
cancer compared to nulliparous women (OR=0.58) *.
Interestingly, a study among Pakistani women aged less than
45 years found that being parous actually increased their risk
of developing breast cancer®. Kruk* and Gilliland et al.* did
not find any associations between parity and premenopausal
breast cancer risk. However, studies among premenopausal
women in relation to parity are limited as several studies
looked into all breast cancer cases without menopausal
stratification**. A local study found that nulliparity increases
the risk of breast cancer with an OR of 15.3. In general,
nulliparity increases the lifetime incidence of breast cancer?®.
Russo et al.*' discussed mechanisms that might be associated
between parity and breast cancer. It involves breast cell
differentiation during pregnancy and further exhibit different
susceptibility to carcinogenesis. Plasma prolactin levels were
suggested to have of association at least in part between parity
and premenopausal breast cancer risk *. Recently, Lee et al.*
suggest that parity protects BRCA1/2 mutation carriers who
are in the high-risk group from developing breast cancer.

Age at first childbirth was previously shown to have
independent protective effects for premenopausal breast
cancer ' '* 3 Most of the findings consistently agree that
first pregnancy at older age of more than 30 years is
associated with an increased risk of premenopausal breast
cancer. Ponten et al. * proposed a multistep process of
carcinogenesis, which includes initiation, promotion, tumour
and progression. Undifferentiated cells that have not
undergone the maturation process may be initiated by
carcinogenesis and after promotion give rise to a breast
tumour several years later. The differentiation of breast cells
that occurs during the third trimester of pregnancy makes
them less sensitive to initiating agents. Unfortunately, the
magnitude of increased premenopausal breast cancer risk
demonstrated in reported studies were not found to be
significant in this study after adjustment for various breast
cancer risk contributing factors. A study from Singapore also
found that there is no association with age at first childbirth
and premenopausal breast cancer that might suggest that no
significant association between this factor in low-incidence
breast cancer regions*.
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In the present study, a significant inverse trend was seen with
higher number of live birth and risk of premenopausal breast
cancer (p-trend<0.05). Five or more live births exhibit 60%
reduction of premenopausal breast cancer risk. This was
consistent with a study of women aged 45 to 54 years with an
OR of 0.50 to 0.62 but not significant for younger women *.
Iwasaki et al. ' also found that low parity among
premenopausal women was significantly associated with an
increased risk of breast cancer. In contrast, Gao et al.” did not
find any association between number of live births and breast
cancer risk among younger women that was consistent with
previous local and Singapore studies ' ' ' %, Study of
Women'’s Health Across the Nation (SWAN) findings support
a mechanism for number of live births and breast cancer that
involves mammographic density among premenopausal
women ¥. Mammographic density prior to menopause may
be a surrogate for lifetime estrogens exposure and higher
mammographic density is associated with an increased risk of
breast cancer *.

Young age at menarche has long been recognized as a risk
factor for breast cancer, and the age at establishment of
regular menstrual cycles has been found to be a risk factor
independent of age at menarche, perhaps because regular
menstruation might be associated with increased cumulative
estrogen exposure *. In the current study, age at menarche
was not found to be associated with premenopausal breast
cancer risk. This finding was similar to other local studies '
. However, early age at menarche for premenopausal women
were found to have detrimental effect towards risk of breast
cancer in studies at Japan ', China ", France*, Poland ** and
United States *. Rapid adolescent growth might increase the
risk of breast carcinoma development *. However, in a twin
study there is no evidence for association between earlier first
period or earlier first regular period and premenopausal breast
cancer risk *. An interesting study that looked into length of
menstrual cycle found short and long menstrual cycle lengths
at ages 18-22 years were associated with reduced risk of
premenopausal breast cancer *. The results agreed with the
previous hypothesis that propose a protective effect against
breast cancer by reduced exposure to ovulatory menstrual
cycles.

This study revealed that premenopausal women with a
history of breast cancer in any relatives or first-degree
relatives had a significantly higher risk of breast cancer
compared to those without a similar family history, which
was consistent with previous studies’. Premenopausal women
with a family history of breast cancer either in any relatives
or first-degree relatives exhibit a five-fold excess risk (OR=4.81
for any relatives; OR=5.45 for first-degree relatives) compared
to findings that shows only two-fold increase in risk®’. Both
meta-analysis for 74 studies and collaborative re-analysis for
52 studies found that the risk ratios associated with a family
history of breast cancer tended to be even greater among
younger women compared to older women. However, most
local studies failed to find any association between family
history and breast cancer risk among Malaysian women "%
Norsa’adah et al. ™ interestingly agrees with the current study
by having a four-fold increase in risk among women with a
family history of breast cancer.
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Up to 10% of breast cancer in Western countries is due to
genetic predisposition ®. Breast cancer susceptibility is
generally inherited as an autosomal dominant with limited
penetrance. Much attention was given to hereditary breast
cancer which accounts for 5% to 9% of all breast cancers *. It
was estimated that the combination of BRCA1 and BRCA2
gene mutations was responsible for approximately 80% of the
families with hereditary breast cancer** . Lightenberg et al. *
found a lower risk, which contributed 30% risk for patients
with family history of germline mutations in BRCA1 and
BRCAZ2. In Asia, Japanese women with a family history have a
risk of 38% to 46% of mutation on BRCA1 and BRCA2* ¥,
Studies on prevalence of BRCA1 and BRCA 2 mutation in
Malaysia are still ongoing*.

The results of this study must be interpreted in the light of
possible biases that case-control studies are subject to. A
population sample rather than hospital-based cases would
make the results more applicable. Since only a moderate
response (52.6%) rate was achieved in this study, selection
bias is possible. Incentives for the respondents can be
considered in future to increase the response rate. Recall
biases were also expected as regard to information gathered
such as for age at menarche, age at first pregnancy and
detailed family history of breast cancer. We found
contradicting data reported by patients during interview
compared to data written in their medical reports by medical
team. Although it was rarely found in our data, when this
occurs, we chose data collected from the face-to-face
interview as it was judged more reliable after clarification
with the patients. As for family history data, patients were
more aware of their family member’s disease compared to
controls. Not spreading words about ones disease especially
among family members is part of Asian cultures since there is
still significant stigma in talking about cancer, which give
problems in exploring sufficient data of their family history
49. Unknown family history especially for second and third
degree relatives were considered as no family history of breast
cancer. Data collected after breast cancer diagnosis using
standard questionnaire were not free from response
information bias, as cases would be more aware of their
lifetime factors compared to controls. Moreover, the
moderate response rate among both cases and controls might
contribute to difference in characteristics among respondents
and non-respondents, which were not looked into in this
current study.

Strengths of this study were a large sample of cases and
controls specifically among premenopausal women. This
study was able to provide simultaneous description and
analysis of several established reproductive factors for breast
cancer as well as those probable and possible risk factors. In
addition, the impact of having a family history of breast
cancer was also studied. Dose-response relation over different
levels of variable was examined in all analyses using
continuous data. An adequate adjustment for exposure to a
broad range of potential confounders relating to reproductive
and family history of breast cancer was carried out.
Restriction of cases with histoptahologic examination reports
which confirms the status of disease added the strength of
this study.
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CONCLUSION

In conclusion, significant reproductive factors that contribute
towards premenopausal breast cancer risk found in this study
were parity and number of life births. Being parous and
having a large number of live births were established
protective factors for breast cancer. Meanwhile, there were
non-significant association for age at menarche and age at
first childbirth with premenopausal breast cancer risk,
although there were well-established factors presented in
larger cohort studies. As for premenopausal women with a
family history of breast cancer, the risk of getting the disease
is higher than previous findings in Western countries.
Therefore, studies on genetics of the disease in Malaysia are
necessary in order to elucidate the real influence of having a
positive family history among premenopausal women with
breast cancer. It is recommended that premenopausal women
with these known reproductive and family history risk factors
take extra measures to undergo appropriate screening method
for early detection of breast cancer, which includes breast-self
examination, clinical examination and high-resolution
ultrasound adjunct to annual mammograms.
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