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Abstract

Background: Breast cancer is the most frequent cancer of women in Pakistan with the majority presenting with
stage III or IV lesionsat initial diagnosis. Patient and health system related factors are well known determinants
of delay in presentation and diagnosis. Additionally, breast cancer being a heterogeneous disease, the various
molecular subtypes featuring different aggressiveness also need to be considered. The present study evaluated
the association of stage at initial diagnosis of breast cancer with these two factors in local women at a tertiary
level health care facility in Lahore, Pakistan. Materials and Methods: Patient and tumor features were recorded
separately during diagnostic workup in Breast Clinics at INMOL and at Services Hospital, Lahore. Data were
entered in MS Excel and analyzed by descriptive statistics and Chi-Square test. Results: Among the 261 patients,
64 % were staged as late breast cancer (LBC), the mean age was 46.8 with standard deviation of 13 years. Some
92 % had invasive ductal carcinoma (IDC), 61 % had luminal types (LT) of non-aggressive tumor while 39 % had
the non-luminal types (NLT) of of HER2-enriched or basal aggressive tumors. While 70 % of patients presented
within one year of symptomatic disease (early report group “ERG”), 30% reported after a mean delay of 4
years with a standard deviation of 3.75 years. The stage distribution among ERG patients was not statistically
different from those reporting late (P=0.123). Statistically larger proportion of patients with NLT presented
as LBC as compared to the LT (P =0.034). Among the ERG, statistically different stage distribution of disease
was observed for the NLT versus LT (P=0.047). Among those presenting late, this difference was insignificant
(P=0.416). Conclusions: Breast cancer is a distinct disease in Pakistan with a high frequency of aggressive
molecular types affecting younger women, with the majority presenting as LBC. Association of NLT with higher
stage at diagnosis is statistically significant whereas time delay in diagnosis is not. Further research is required
to define the risk profile and features in local patients. The burden of LBC can be reduced by promeoting breast
health awareness and by establishing easily accessible dedicated breast care set ups in the hospitals.
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Introduction

Breast cancer is the most prevalent cancer of women
worldwide (Siegel et al., 2015). According to the world
cancer report developing countries with limited resources
have lower incidence but higher mortality rates for this
cancer (Boyle and Levin 2008). The same phenomenon
has been reported from countries in Asia (Ghoncheh
et al 2015). It is the most frequently occurring and the
most frequent cause of cancer related deaths of women
in Pakistan (Bhurgri et al., 2006; Asif et al., 2014).
Advanced stage at initial diagnosis of breast cancer is
considered to be the most important factor linked to less
favorable outcomes and higher mortality rates for this
disease (Bradley et al. 2001). About 40 to 60% of patients
with breast cancer in Pakistan have been reported to be

diagnosed when disease has already advanced to Stage
IIT or IV (Gilani et al., 2003; Malik et al., 2010; Khokher
et al., 2012). Various causes of this delayed presentation
have been described. Lack of screening facilities and lack
of infrastructure for early diagnosis is considered to be an
important factor for the delay in diagnosis. Lower level
of education and lack of awareness, wrong beliefs and
initial treatment with traditional medicine, lower socio-
economic status and poor access to health care facility
are other factors linked to the delay in diagnosis of the
symptomatic disease in most of these developing countries
like Pakistan (Igene 2008; Akhtar et al., 2011; Talpur et
al.,2011; Khan et al., 2015). All these factors contribute
to the time lag between appearance of symptoms in the
patients and the time cancer is diagnosed and staged in
the health care facility.
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With the increasing knowledge of molecular biology,
breast cancer is now known to be a heterogeneous disease
with many geographic, racial and ethnic variations (Parkin
2004; Carey et al.,2006; Carvalho et al.,2014; Singh et al.,
2014; Newman 2015). Perou et al (2000) have described
various molecular types on Gene Expression profiling
(GEP). Four molecular classes with increasing features of
aggressive behavior are known to be; Luminal A, Luminal
B, HER2-enriched and Basal or Triple Negative (TN)
types of breast cancer (Cianfrocca & Gradishar 2009;
Yersel & Brutca 2014). Luminal A and B are known to
be slow growing and metastasizing late when compared
to the HER2- enriched and Basal types of breast cancers.
The Luminal types if left without treatment are therefore
likely to take longer time to advance into Stage III or IV
as compared to the HER2-enriched or Basal/TN types. It
is therefore implied that Luminal types of breast cancer
have positive association with diagnosis at earlier stages
as compared to the Non Luminal types of breast cancer.

Study Aim

The factor of time delay in reporting to health care
facility for diagnosis and treatment is an established
risk for late stage disease presentation but association
with inherent adversity of the tumor type with late stage
diagnosis has not been studied well. This study was
designed to evaluate the role of the inherent adversity and
aggressiveness of the immuno-histochemically defined
molecular types of breast cancer for advanced stage
disease presentation in comparison with the time delay
in diagnosis, in local patients reporting to tertiary care
health facilities at Lahore, Pakistan.

Materials and Methods

Design, setting and ethical consideration: This was
an observational, cross sectional study conducted at
Breast Clinic in Surgical Division of Institute of Nuclear
Medicine and Oncology Lahore (INMOL), from Ist
September 2012 to 31st August 2013 and Breast Clinic in
Surgical Special Unit at Services Hospital Lahore (SHL)
from 1st October 2013 to 31st March 2015. The patients
included in the study had their diagnostic workup and
treatment as per clinical practice guidelines of the hospital
and no additional intervention was done except for data
collection for which informed consent was taken. The
study was approved by the ethical committee of University
of Health Sciences, Lahore.

Diagnostic protocol and data collection: The medical
record number, contact number, name, age, menopausal
status, family history, the presenting symptom and
duration of the presenting symptom of patients were
documented in predesigned printed proforma for all
female patients attending the breast clinic and clinically
suspected to have breast cancer. Informed consent was
taken. Triple assessment of patients was done. Core Needle
Biopsy was done in patients having tumors with intact
skin and incisional biopsy was done in patients having
tumors with ulcerated skin. Patients with tumors less
than 2 cm in size had ultrasound guided biopsy. Biopsy
specimens, fixed in formalin were sent to the Pathologist
for histopathology and immunohistochemistry of ER, PR

760  Asian Pacific Journal of Cancer Prevention, Vol 17, 2016

and HER2 receptors. X-ray of chest, abdominal ultrasound
and Bone Scan were done for the metastatic work up. The
patients were followed up and reports were entered in the
proforma. The male patients and patients lost to the follow
up with incomplete diagnostic or metastatic work up were
excluded from the study.

Operational Definitions: Family history was
categorized as positive when one or more first degree
and/or second degree relative suffered from breast cancer
and/or ovarian cancer. Clinical Staging of disease was
done according to the Tumor (T), Node (N) and Metastasis
(M) status described in AJCC version 6 (Singletary &
Connolly 2006). Clinical Stage I and II were grouped as
Early Breast Cancer (EBC) while Stage III and IV were
grouped as Late Breast Cancer (LBC). The patients were
divided into two groups depending upon the duration of
presenting symptom as those presenting up to one year
as Early Report Group (ERG) and those presenting after
one year of the first notice of the symptom as Late Report
Group (LRG). ER and PR were considered “Positive” if
nuclear staining of 1% or more cells was positive. Hercep
Score 3+ was taken as “Positve”, 2+ as “Equivocal”,
and O or 1+ as “Negative” for HER2. The patients with
Equivocal HER2 status on IHC had further FISH analysis
where ever possible and definitive HER2 status assigned.
The patients were divided into five molecular subclasses
according to St Gallen Consensus: Luminal A (ER and/or
PR+, HER2 Negative and Grade 1or 2), Luminal B HER2
Negative (ER and/or PR+, HER2 Negative and Grade3),
Luminal B HER2 Positive (ER and/or PR+, HER2
positive and any Tumor Grade), HER2 enriched (ER
and PR Negative, HER2 positive and any Tumor Grade)
and Triple Negative/Basal (ER and PR Negative, HER2
Negative and any Tumor Grade) (Goldhirsch et al 2011).
The luminal tumors with ER and/or PR+ but unknown or
Equivocal HER?2 and/or unknown Grade were grouped
as Luminal nonspecific while tumors with ER and PR
Negative status and Equivocal or unknown HER2 were
grouped as HER2/Basal nonspecific. The four Luminal
types (Luminal A, Luminal B HER2 Negative, Luminal
B HER?2 Positive and Luminal nonspecific) were labeled
as Luminal Type (LT) and the three non Luminal types
(HER?2 enriched, Triple Negative/Basal and HER2/Basal
nonspecific) were labeled as Non Luminal Type (NLT).

Statistical Analysis: The data of completed proformas
was entered in Microsoft Excel and analyzed by
descriptive statistics. Chi square test was applied for the
association studies between the molecular subtype and
clinical stage at diagnosis of breast cancer as well as for
the studies between the time delay in diagnosis and the
clinical stage at diagnosis of breast cancer. P-value of less
than 0.05 was considered significant.

Results

The data of 261 patients with complete diagnostic
and metastatic work up was available. This included
111 patients from the Breast Clinic at INMOL from 1st
September 2012 to 31st August 2013 and 150 patients
from the Breast Clinic at SHL, from 1st October 2013
to 31st March 2015 respectively). The patient and tumor
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Table 1. The Patient and Tumor Features of the Study Group (N=261)

Luminal Basal or HER2-enriched
Parameter Category (Non-Aggressive Tumor Types) (Ageressive Tumor Types) Total
A | BHER2 [ BHER2+ | NOM | paga | HERZ § Non-
specific enriched | specific
Total Frequency 54 54 18 34 50 32 19 261
20-29 1 5 2 4 3 1 2 18
30-39 10 12 6 3 18 8 4 61
40-49 17 14 4 10 13 11 5 74
Age 50-59 15 4 2 11 6 8 6 52
60-69 6 12 1 4 9 4 2 38
70-79 4 6 2 2 1 15
80-89 1 1 1 3
Family History Positiye 12 11 5 3 5 6 5 47
Negative 42 43 13 31 45 26 214
Menopausal Pre 23 30 12 18 28 16 138
Status Post 27 24 5 14 17 12 106
Hysterectomized 4 1 2 5 4 1 17
IDC 42 51 18 31 48 32 19 241
ILC 10 1 1 12
Histology Metaplastic 1 3
Mix IDC&ILC 1 1
Mucinous 2 1 1 4
1 4 1 5
Grade 2 50 10 18 10 11 8 107
3 54 8 13 39 21 11 146
Unknown 2 1 3
ER Positive 54 49 18 34 155
Negative 5 50 32 19 106
PR Positive 49 38 13 32 132
Negative 5 16 5 2 50 32 19 129
Positive 18 32 50
Negative 54 54 2 50 160
HER2 Equivocal 27 15 42
Unknown 5 4 9
Stage TA 4 1 1 6
Stage IB 1 1
Stage 1A 6 5 2 5 9 3 30
Stage Stage 1IB 10 19 3 8 5 8 3 56
Stage IITA 14 11 3 7 12 5 7 59
Stage 11IB 8 12 8 8 13 17 3 69
Stage I11IC 2 1 2 2 1 8
Stage IV 9 5 1 4 9 2 2 32
Delay in Within One Year 32 45 15 21 36 24 11 184
Reporting More than One Year 22 9 3 13 14 8 8 77
Table 2. Association of Stage at Diagnosis with Time Delay Versus Molecular Subtype
Stage I —II Stage 111 - IV Total P-values
Luminal 65 95 160
Luminal Category Basal/HER2 28 73 101 0.034
Total 93 168 261
Within One Year 71 113 184
Reporting Delay More than One Year 22 55 77 0.123
Total 93 168 261

features of these 261 patients are shown in Table 1. The
age range of these patients was from 22 to 85 and mean
age was 46.8 years with standard deviation of 13 years.
The most frequent age band for patients was 40 to 49 and
nearly half of the patients (53%) were premenopausal.
The tumor type in 61.3% patients was Luminal/ LT while
38.7% had Non Luminal tumors (HER2-enriched or Basal
type). Family history was positive in 18% (47/261) and
34% of these had NLT of tumors as compared to about
40% (85/214) of the patients with Negative family history
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for breast cancer. Only 3% patients had Stage I disease
while 33%,52% and 12% had Stage I1, III and IV disease,
respectively. About 92% patients had Invasive Ductal
Carcinoma (IDC) while 4.5% had Invasive Lobular
Carcinoma (ILC), 1.5% had mucinous and the remaining
had other histologic types of breast carcinoma.

Among younger patients (<40 years in age), 54% had
LT while 46% had some tumor type in the NLT. Among
the older age patients (age>40 years) in this study 64%
had Luminal/LT while 36% had NLT. 70% of the patients
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Table 3. Association of Stage at Diagnosis with
Molecular Subtype in the Early Versus Late Report
Groups

Stage | Stage P-
e | o-av | 0% | vatues
Luminal 50 63 113
Within Basal/
One Year | HER2 21 50 71 | 0047
Total 71 113 184
Luminal 15 32 47
More Basal/
hanOne | wery | 7 23| 30 | 0416
v Total 22 55 77

reported within one year of the appearance of the first
symptom and 39% of these were found to be at staged
I or IT after the work up. Among the 30% of the study
population presenting after one year of the appearance of
the first symptom named as Late Report Group (LRG),
only 29% had Stage I or I disease. The delay in reporting
after appearance of the first symptom, to the tertiary care
health facility ranged from more than 1 year to 22 years
in the LRG and their mean delay time was 4 years with
standard deviation of 3.75 years. The patient, who reported
22 years after noticing a lump in her breast, was an 80
years old lady. She had Luminal A type of breast cancer
with Mucinous G I histology and at diagnosis was at
T4N2MO (Stage IIIB).

Table 2 shows the association of the Stage at diagnosis
with the NLT of tumors versus LT of breast cancer
(P=0.034) and also with the time delay in reporting the
symptomatic disease among ERG versus LRG (P=0.123).
The subset analysis of ERG versus LRG to evaluate
association of Stage at diagnosis with the molecular type
of breast cancer among these two groups is shown in
Table 3. The association of molecular type with stage at
diagnosis was statistically significant (P=0.047) in the
ERG while it was not so in the LRG (P=0.416).

Discussion

Stage at diagnosis at the time of treatment is considered
to be the single most important factor related to favorable
outcomes and longer survival in breast cancer (Bradley et
al. 2001). Based upon this concept, screening programs
have been established in the developed world. They
are practiced to detect early breast cancer at a pre-
symptomatic stage when treatment is associated with the
best chances of cure. However, due to lack of screening
programs as well as delayed reporting of symptomatic
disease in the developing countries, up to 80% of breast
cancer patients are diagnosed at advanced stages (Agarwal
et al., 2007; Igene 2008; Echeverria et al., 2009; Moore
et al., 2009; Bhikoo et al., 2011). This is in contrast to
about 10% of the patients presenting as advanced breast
cancer at initial diagnosis in the developed countries like
USA and Sweden (Sariego 2009; Leong et al.,2010). The
widely used TNM staging system is an anatomically based
classification system which records the loco-regional
extent and distant spread of the disease (Singletary &
Connolly 2006). Advanced breast cancer therefore is a
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clinical entity which includes a wide range of presentations
of locally advanced (Stage III) or metastatic (Stage IV)
breast cancer. Breast cancer however is a heterogeneous
disease consisting of many molecular subtypes which
have different risk factors, growth rate, clinical course,
metastatic behavior and response to treatment. Therefore
in some patients breast cancer may be a biologically
indolent, slow growing tumor presenting at advanced
stage, years after its first appearance because of delay in
reporting to health care facility for diagnosis or in other
patients it may be a tumor with rapid growth rate due
to intrinsic biologically aggressive nature, growing or
spreading rapidly and presenting at late stage of disease
in a short span of time.

The delay in reporting to appropriate health care facility
is known to be an established important determinant of
late diagnosis at advanced stages in the limited resource
countries (Igene 2008; Akhtar et al., 2011; Talpur et al.,
2011; Khan et al., 2015). In the present study, an 80 years
old patient gave history of lump in her breast for the last
22 years, which was diagnosed as T4N2MO, tumor of
Luminal A variety. It may sound incomprehensible that
a woman can delay seeking medical advice for such a
long period of time in the developed societies but many
similar cases with neglected huge ulcerated masses in
the breast have been reported in literature from the low
income, limited resource developing countries (Ishikawa
et al., 2002; Khokher et al., 2010; Bhikoo et al., 2011).
Various factors have been studied as contributing factors
for delayed reporting of symptomatic breast cancer
in the developing countries. Some of them are patient
related and some are health system related and many are
socioeconomic or cultural in nature. Patient related factors
include lower level of education and lack of awareness,
wrong beliefs, initial treatment with traditional medicine,
lower socio-economic status etc (Gorin et al., 2006; Aziz
etal.,2008; Khokheret al.,2011; Khan et al 2015). Health
system related factors include lack of screening facilities
to diagnose asymptomatic disease and lack of dedicated
breast clinics or diagnostic set ups with facilities for breast
imaging, where triple assessment can be performed to
diagnose symptomatic disease. All these factors contribute
in one way or the other to time delay in presentation to
health care facility for definitive diagnosis and treatment.

Our study supports time delay to be an important
but not statistically significant determinant of diagnosis
at advanced stages of breast cancer in local population.
Earlier report of symptomatic breast cancer logically has
the potential to be diagnosed at early stage. In the present
study, ERG made up 70% of the patients but majority of
them (61%) presented at stage III or IV. Among the LRG
(30% of the study patients) 71% presented at stage III or
IV. Although the chances of higher stage disease differ
in ERG and LRG (61% and 71%, respectively) however
the difference is not statistically significant (P=0.123).

When data of ERG and LRG was analyzed separately,
a statistically significant majority of patients: 70% (50/71)
with aggressive molecular subtypes in the NLT were
diagnosed at Stage III or IV in the ERG as compared to
the 56% (63/113) of the non aggressive Luminal subtypes.
Among the LRG, 77% (23/30) of the aggressive molecular
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types were diagnosed as LBC as compared to the 68%
(32/47) of the non aggressive subtypes. It is therefore
inferred that when there is prolonged delay (>1 year) in the
diagnosis of symptomatic breast cancer, higher frequency
of patients having aggressive as well as non aggressive
molecular subtypes are likely to be diagnosed as LBC and
the different biological course of two molecular types loses
statistical difference on stage at diagnosis. However if the
symptomatic disease is diagnosed earlier on (<1 year)
there are significantly more chances of nonaggressive
Luminal molecular types to be diagnosed at earlier stages
of I or II.

Based upon Gene Expression Profiling (GEP) various
molecular types have been identified (Perou et al., 2000)
and this has made a paradigm shift in the current breast
cancer research. GEP is expensive and not available in
the clinical setting even in the developed countries and
therefore surrogate molecular classes of breast cancer
have been described for clinical use (Goldhirsch et al.,
2011). The breast cancers are classifiable in these groups
clinically if we have information about the histologic
grade (G) of tumor as well as the three receptors (Estrogen
receptor (ER), Progesterone receptor (PR) and Human
Epidermal Growth factor Receptor 2 (HER2) status on
immunohistochemistry.

Racial and ethnic disparities in breast cancer have
been reported in studies upon multi racial and multi
ethnic societies in the developed countries. NLT are
more frequent among the younger patients and among
the African Americans and Asian populations living in
these countries (Merkin 2002; Parkin 2004; Carey et al.,
2006; Carvalho et al., 2014; Singh et al., 2014; Newman
2015). The same phenomenon has been reported in
patients with breast cancer in Pakistan and some Asian
countries (Khokher et al., 2010; Kakarala et al., 2010).
As these tumors grow and spread rapidly within a short
span of time, higher frequency of these tumors is likely
to be an important determinant of late stage disease
presentation in these populations. The higher frequency
of these molecular types among the patients of breast
cancer in the developing countries has been reported
however association of LBC presentation with NLT is not
well studied in these countries. The patients of our study
group had higher proportion of NLT (39%) as compared
to patients in the developed countries and majority of our
patients (64%) were diagnosed as LBC. In addition, our
study group of breast cancer patients differs from those
in the developed world by virtue of being younger with
higher frequency of IDC. These cancers have different
risk profile and biological features (Li et al., 2006; Phipps
et al., 2011). The patients having NLT in our study were
more likely to be diagnosed as LBC at Stage III or IV
(P=0.034) in comparison with the LT. Our study therefore
supports the higher frequency of occurrence of NLT in
local patients. Moreover association of NLT with late stage
diagnosis in local population is statistically significant
(P=0.034).

The delay in diagnosis of breast cancer in the
developing countries is generally portrayed as the most
important determinant of LBC presentation. However
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our study shows it to be a factor of lesser importance as
compared to the intrinsic aggressiveness of the molecular
subtypes of breast cancer in local population. In our study
the patients who reported symptomatic disease within
one year were not statistically different from those who
delayed reporting for more than one year, with regard to
the Stage distribution of disease (P=0.123). Moreover
within the ERG there was statistically different stage
distribution of disease for the NLT versus LT (P =0.047)
as compared to the LRG where the difference was
insignificant (P =0.416).

The burden of higher stage disease of LBC is
associated with disease related suffering, higher cost
of care and mortality which needs to be addressed in
Pakistan. Diagnosing and treating Stage I disease is the
most cost effective breast cancer intervention (Groot
et al., 2006). The gold standard strategy to downstage
this disease is establishment of screening program to
diagnose asymptomatic disease. However, it is difficult
to make huge investments for this in a developing country
like Pakistan with limited resources (Badar et al., 2011)
and therefore earlier diagnosis of symptomatic disease
is recommended as a promising and cost-effective
alternative approach. The higher frequency of NLT
and disease affecting younger population necessitates
diagnosis and appropriate treatment in shortest possible
time in this population. This can be achieved with
increasing awareness and education level of women and
establishment of dedicated well equipped breast clinics
in all the public sector hospitals where trained staff can
provide rapid diagnostic workup and state of the art care
for these patients. Research is required to identify the
causes and risk factors of development of aggressive
molecular subtypes in young women of this country to
plan effective preventive strategy.

Our study conducted over a period of two and a half
years has the limitation of small number of patients but has
the strength of homogeneous population and single team
providing diagnostic workup with follow up treatment
in these patients in tertiary level health care facilities
at Lahore, Pakistan. The present study classified the
breast tumors into molecular subtypes clinically using
information about the histologic grade (G) of tumor as
well as the immune-histochemistry of three receptors
(Estrogen receptor (ER), Progesterone receptor (PR) and
Human Epidermal Growth factor Receptor 2 (HER2)
rather than the Gene Expression Profiling (GEP) described
for the molecular classification of breast cancers (Perou
et al., 2000). GEP has definitely made a paradigm shift
in the current breast cancer research but it is expensive
and not yet available in the clinical setting even in the
developed countries and therefore surrogate molecular
classes of breast cancer have been described for clinical
use (Goldhirsch et al., 2011). In the present study, ERG
included patients reporting to tertiary health care facility
within one year and LRG included those reporting more
than one year after appearance of any disease symptom.
It can be argued that even one year is too long a delay to
report symptomatic disease, however this was an arbitrary
cut off and further studies are required for patients
reporting within one year of appearance of symptomatic
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disease. Another limitation of our study was that 19.5%
(51) of the study patients could not be categorized
specifically because of equivocal (42) or unknown (9)
HER?2 status. Therefore based upon their ER and PR
status, these tumors were classified as Luminal nonspecific
or Basal/HER?2 nonspecific. Cost issues for FISH testing
were the key limiting factor. It is not unusual to manage
patients of breast cancer without HER?2 in routine clinical
setting in the developing countries where expensive tests
and drugs cannot be afforded by a significant number of
patients (Aziz 2008).

In conclusions, Breast Cancer is a biologically distinct
disease in Pakistan. Here it affects younger women and
higher proportion of these patients is diagnosed to have
IDC and Non Luminal aggressive types of tumor. Majority
of patients present with advanced stage III or IV disease.

Time delay in diagnosis due to various reasons is
known to be as an established determinant of diagnosis
at late stages. However, our study shows statistically
insignificant association of time delay with stage at
diagnosis as compared to the statistically significant
association of aggressive Non Luminal types of tumors
with higher stage at diagnosis of breast cancer.

Larger studies are required to confirm these findings
as well as research to define the risk profile and features
of breast cancer in local population so that an effective
preventive strategy can be adopted. Higher frequency of
NLT of breast cancers, progressing rapidly and presenting
as advanced stage disease, necessitates setting up of well
equipped dedicated breast clinics in all public sector
hospitals, so as to expedite the diagnosis of disease and
facilitate appropriate treatment.
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