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ABSTRACT
Objective

To determine the frequency of raised score of the Gail model (GM) in women diagnosed with
breast cancer in Karachi.

Study design

Cross sectional study.

Place &
Duration of
study

Department of General Surgery, Jinnah Post Graduate Medical Centre and Liaquat National
Hospital Karachi, from September 2016 to March 2017.

Methodology

All female patients with breast cancer were included. Patients with the complaint of a breast
lump underwent either a mammogram (aged 35 years and above) or an ultrasound breasts
(<35 years of age) with or without a concomitant mammogram (depending on the results
of the ultrasound). In patients with findings suspicious of malignancy, a core biopsy was
carried out. Data was entered on the online Gail model calculator and the score was
obtained. A score of 1.7 and above was considered significant (high risk for breast cancer)
and less than 1.7 was taken as insignificant (low risk for breast cancer).
Frequencies and percentages were computed for categorical variables. Values were
presented as mean ± standard deviation for continuous variables. Effect modifiers like age,
duration of symptoms, etc was also controlled through stratification. P value less than 0.05
was considered as significant.

Results

The study included 184 breast cancer patients with the mean age of 47.17 years. Nine
(4.89%) patients had Gail model score on higher side, while in 175 (95.11%) GM score
was low. High risk prediction by GM was found to be for women who were 60 years old,
those in whom age of menarche was 12-13 years, the ones who had no previous benign
biopsy, without having any history of a first-degree relative previously with breast cancer
and whose age at their first live birth was 24 to 30 years. GM estimated five year higher
p r e d i c t e d r i s k o f h a v i n g b r e a s t c a n c e r i n 9 o u t o f 1 8 4 pa t i e n ts ( 4 . 8 9 % ) .

Conclusion

The GM prediction for our study population was only 4.89%. This discrepancy may be
multifactorial which needs to be studied further.
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INTRODUCTION:
Breast Cancer is a major global public health issue
with over 1 million new cases diagnosed each year;
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resulting in over 400,000 deaths and about 4.4 million
women continuing to live with the disease.1 Variation
in incidence of breast cancer occurs over
geographical and international boundaries as well
as rural versus urban areas. There is growing interest
in trying to stratify women into groups of different
levels of risk for the development of breast cancer.
Several models and tools for the prediction of breast
cancer development risk have been described,
incorporating major risk factors. The purpose of the
model is to identify and place women into risk
categories.2
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Tools for breast cancer risk assessment are helpful
in determining the risk group the patient is in. These
tools, especially the Gail model, expresses risk in
clinically meaningful ways, giving percentages for
risk over a 5-year period as well as risk over a
lifetime.3 However, for individual cases, the accuracy
is considered only moderate, in part because not
all important risk factors are identified and also
because accurate risk stratification requires strong
risk factors.4
Gail developed a tool for the estimation of risk of
developing breast cancer from the case-control data
of the Breast Cancer Detection Demonstration
Project (BCDDP). This was called Gail model 1 (GM
1). Statisticians of the National Surgical Adjuvant
Breast and Bowel Project (NSABP) further modified
it to project the risk of developing invasive breast
cancer merely for the determination of eligibility for
the breast cancer prevention trial. This was called
the Gail model 2, which is available on the National
Cancer Institute (NCI) website. 2
One major drawback of the GM tool is that it includes
only first-degree relatives, which leads to
underestimation of the risk in 50% of families who
have cancer in the paternal lineage. 4 Many other
models were used in different studies such as the
Claus model a case-control study, the BRCAPRO
model by Parmigiani and his associates which
used hereditary factors in assessing risk of BRCA
1 and BRCA 2 mutations in a family and the
Tyrer–Cuzick model which is the only model that
incorporates multiple epigenetic factors and uses
detailed family history for assessing risk. This was
used as an alternative for the GM for eligibility
for the International Breast Intervention Study
(IBIS-1).3
In a study of Turkish women Gail model had
sensitivity of 13.3% and specificity of 92% in
estimating the risk of breast cancer development. 5
The Gail model can be refined by using national
race-specific invasive breast cancer rates and
mortality rates for causes other than breast cancer.
A revised model was formed which contained only
three variables to provide a simpler approach for
projecting absolute risk of invasive breast cancer in
South-East Asian women (S-GAIL-SBSP).6 Several
studies have validated the Gail model, but there are
few validation studies outside the western population.
The modified Gail model and Asian American Gail
model have been validated for the 5-year risk of
breast cancer in a study of 28,104 Singaporean
women.7 The aim of this study was to determine the
frequency of raised score of the Gail model in women

diagnosed with breast cancer attending tertiary care
centers in Karachi.
METHODOLOGY:
This cross sectional study was conducted in the
Breast division, Department of General Surgery,
Jinnah Post Graduate Medical Centre, and Liaquat
National Hospital Karachi, from September 2016 to
March 2017. By consecutive non-probability sampling
women of 30-60 years of age attending breast OPD
with diagnosis of breast carcinoma (assessed by
history, clinical examination, presence of breast
lump, mammography (BIRADS IV, V, VI) and
histopathology (ductal carcinoma in-situ - DCIS,
lobular carcinoma in-situ - LCIS, invasive ductal
carcinoma, invasive lobular carcinoma) were
included. Males with the diagnosis of breast cancer
and non-cancer female patients (assessed by history,
clinical examination and mammography - BIRADS
I, II,III, and histopathology ie. benign pathology),
were excluded.
After obtaining informed consent, data was entered
on Gail model calculator and the score was
calculated. A score of 1.7 and above was considered
significant (high risk for breast cancer) and less than
1.7 was taken as insignificant (low risk for breast
cancer). Data was entered on SPSS 17.
RESULTS:
This study included 184 breast cancer patients with
the mean age of 47.17±8.76 year. Of the total, 175
patients (95.1%) were of the non-specified race and
9 (4.9%) were Asians. Duration of the symptoms of
6 months to 1 year was reported by the 29 (16%)
patients, 1-1.5 year duration by 3 (2%), 1.5 to 2
years and 2 years and above by 3 (2%) and 4 (2%)
patients respectively. Oral contraceptive pill (OCP)
usage was reported in 21 (11.41%) patients. History
of smoking was noted in 4 (2.17%) and passive
smoking in 70(38%) patients.
Patients were also asked about history of breast
cancer in their first degree family members i.e.
sisters, daughters and mother. Breast cancer was
seen in one of the family members in 14 (7.61%)
patients and was seen in 2 or more members from
the family in 1 (0.54%) patient. Only 1 (0.54%)
patient had 2 or more benign breast biopsies.
In 9 (4.9%) patients menstrual cycle started at the
age of 11 years or earlier, in 116 (63%) at the age
of 12-13 years and in 59 (32.1%) at the age of 14
years or later. Twenty-one (11.3%) patients had
never given birth, 68 (37%) gave birth to their first
live child at the age of 20-24 years, 36 (19.6%) at
the age of 19 years or even earlier, 41 (22.3%)
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at the age of 25-29 years, 18 (9.8%) at the age of
30 years or earlier. Nine (4.89%) patients had Gail
model score on higher side, while in 175 (95.11%)
GM score was low. GM overestimated five year
higher predicted risk of breast cancer in 9 out of 184
pa t i e n ts ( 4 . 8 9 % ) i n o u r s t u d y p o p u l a t i o n .
DISCUSSION:
Gail model was developed more than two decades
ago. It is still used to predict the 5-year risk of
invasive breast cancer. It is still endorsed in some
recent studies. 8 GM is an important tool used in
predicting the absolute risk of invasive breast
carcinoma in Western population. 9-11 Few research
publications are found on use of GM outside United
States and Europe. These studies are based upon
case-control data which is more appropriate for
relative risk prediction rather than estimating absolute
risk.12
In Singapore Breast Cancer Screening Project
(SBCSP) study it has been reported that more breast
cancer cases were associated with early menarche,
previous breast biopsy, a late age at first childbirth,
and at least one first-degree relative with breast
cancer than the controls. There was a similar
influence of various breast cancer risk factors on
the incidence of both DCIS and invasive breast
cancers when compared to the corresponding
estimated impact on risks calculated by the GM.
Also the relative risk for each risk factor was larger
on the basis of SBCSP data.13
The GM provides the greatest overestimation of risk
in women who had late menarche, with no affected
first-degree relative, with those more than 50 years
of age and no prior breast biopsy at screening. A
meta-analysis and systematic review with trial
sequential analysis done recently by Wang et al
showed that the Gail model was more accurate in
predicting the incidence of breast cancer in American
and European women, but not so much for the
prediction of individual-level risk. Also, the Gail model
was noted to overestimate the risk in Asian women
and the results were further proved accurate by trial
sequential analysis.14
A recent study in Saudi women included the type of
diet along with the GM1 model. 15 A Nigerian study
conducted by Wang and Ogundiran also included
alcohol consumption and BMI in their study model.16
A study on Qatari women further added other sociodemographic factors into their study such as breastfeeding duration, consanguinity of marriage among
parents, lifestyle and BMI.17
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In our study the mean age was 47.7 year. Overprediction by GM was higher for women who were
58-60 years old than for those who were 50-58 years
of age which is almost similar to Chay et al study. 7
In this study, the GM overestimates higher risk of
breast cancer for women in whom the age of
menarche was 12-13 years, and who had no previous
benign biopsy, or women not having a first-degree
relative with breast cancer and age at first live birth
of 24 to 30 years, which was almost similar to Chay
et al study.7
Models have been refined as the application of these
models to non-Caucasian women has limitations. It
can not be that useful for women of other ethnic
groups. In our study GM overestimated five year
higher risk of breast cancer in only 9 out of 184
patients. The use of simpler but more targeted models
such as by predictions of estrogen receptor-positive
breast cancer in postmenopausal women in USA
has been highly suggested based on analytical
evidence. 18 It has also been suggested that there
should be addition of mammographic breast density
and the incorporation of polygenic risk scores in
order to further improve the Gail model for Caucasian
women as the density is noted to be associated with
an increased risk of breast cancer. 19-21 For our
population a modified Gail model needs to be used
based upon age of the patient, age-at-menarche,
age-at-birth of first live child, number of benign
breast biopsies, history of smoking and number of
first-degree-relatives with breast cancer. This is a
simple approach for projecting absolute risk of
invasive breast cancer in Pakistani women.
CONCLUSIONS:
Gail model over–predicted breast cancer in only
4.89% of our study population, thus the Gail model
needs to be further revised and refined for the
projection of risk of invasive breast cancer in our
population.
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