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KABSTRACT \

Background: The incidence of breast cancer warrants special consideration and understanding of
disease demography. The study aimed to determine the clinicopathological characteristics of
molecularly classified groups of invasive ductal breast carcinoma in Pakistani women.

Methods: Patients (n=83) undergoing modified radical mastectomy with primary microscopically
proven invasive ductal carcinoma were recruited from two tertiary care hospitals Lahore Pakistan.
Grossing, reporting and biomarker testing was performed as per the College of American
Pathologists (CAP) protocols. Chi-square was applied to observe associations between variables. A
p-value <0.05 was considered statistically significant.

Results: The mean age in years (mean + SD) of the patients was 49.3 £10.98, 50.9 £ 15.4, 50.6 £ 10.9
and 44.6 + 8.2 having breast carcinoma of luminal A (37.2%), luminal B (12%), HER2-enriched (20.5%)
and triple-negative group (TN) (30.1%), respectively. Nodal involvement was 24(29%), 5(6%). 13(16%)
and 17(20.5%) in all groups. Among four groups of breast carcinoma histological grade | was
observed as 2.4%, 1.2%, 1.2%, 0%, grade Il was recorded as 20.5%, 4.8%, 6 % and 7.2% and grade |lI
as 14.5%, 6%, 13.3% and 22.9%, respectively. Luminal A patients were more in T2 stage whereas more
TN patients belonged to T4 stage (p-value = 0.001). A statistically significant association was
observed between T2 fumor stage with grade Il (p-value = 0.003).

Conclusion: Patients with Luminal A and friple-negative (TN) characteristics were the predominant
molecular subtypes. TN patients presented at an earlier age and higher stage compared to other
groups whereas, Luminal A profile patients were at the lower tumor stage.
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INTRODUCTION

In Pakistan, nearly one in nine female patients has
lifetime risk of developing breast cancer'. It is 2.5
fimes higher incidence in Pakistan than that of
neighboring countries and high when compared to
Western population, with male to female ratio of 1:
16 2. Statistics shows that there is an alarming rise in
breast carcinoma in Pakistan. In terms of death, 63%
in developing countries and 37% in developed
countries®. As per Global cancer statistics 2020,
female breast cancer has become the most
commonly diagnosed carcinoma in year 2020
(11.7%) and fourth cause of death from cancer
overall and 15.5% mortality among females
worldwide*.

Many pathogenetic molecular mechanisms are
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carcinoma patients from two tertiary care hospitals
of Lahore (Mayo Hospital and Shalamar Hospital)
after informed consent. The cases who received
neoadjuvant therapy were excluded. Grossing and
reporting was performed as per CAP protocol for
the “"examination of specimens from patients with
invasive carcinoma of breast”, version
InvasiveBreast 4.1.0.0, 2018. Hormone receptors
and HER2neu scoring was performed using CAP
“Reporting results of biomarker testing of specimens
from patients with carcinoma of the breast”,
version: BreastBiomarkers 1.2.0.0, 2018.

Using molecular classification with the help of
immunohistochemistry, breast carcinoma has been
divided into following groups as: Luminal A (ER
positive, PR positive, HER2/neu negative), Luminal B

involved, which correlate with different clinical (ER positive, PR positive, HER2/neu positive),
behaviors. This evolving phenotypic diversity has Non-luminal/ HER2 -enriched (ER negafive, PR
affected the diagnosis and prognosis of breast negative, HER2/neu  positive) and  Triple

cancer. Histological classification gives insufficient
prognostic information and biological behavior of
the tumor and so do not fully correlate to clinical
course and outcome. The biological heterogeneity
of tumors continues to be a problem because only
a subset of patients with a particular type of tumor
will benefit or respond to targeted treatments.
Modern molecular test is considered superior to
old-fashioned morphology?®. Since there is variable
freatment response among patients, the objective
of the study is to observe the clinicopathological
characteristics among different molecular groups.

negative/Basal type (ER negative, PR negative,
HER2/neu negative) 3¢ The data was entered and
analysed using IBM SPSS version 27. Frequencies and
percentages were reported for qualitative
variables. Pearson Chi-square was applied to
observe associations between qualitative variables.
A p-value of less than 0.05 was considered as
statistically significant.

RESULTS

Eighty-three patients with invasive ductal carcinoma
were recruited in this study with mean age = SD of 48.8
* 10.9 years. The mean age + SD in Luminal A group

METHODS was 49.3 £10.98 years, in luminal B 50.9 + 15.4, in
This was a prospective study comprised of 83 HER2neu Enriched 50.6 + 10.9 and that of friple
modified radical mastectomy specimens, negative was 44.6 £ 8.2 years. 69.9% of patients were

microscopically confirmed primary invasive ductal

below 50 years of age (Table 1).

Table 1: Characteristics of age, laterality, nodal stage, tumor stage, Nottingham Grade of different molecular groups.

Luminal | Luminal HER2neu Triple . i
Parameters | Characteristics A B enriched negative Pe::’zr:e(:hl Vv flue
n (%) n (%) n (%) n (%)
18
<50 years 7 (8.4 11(133 22 (26.5
Age Y (217) (8.4 (%3 1265 6172 0.104
3 . .
>50 years (157) 3(3.6) 6(7.2) 3(3.6)
18
Laterality Left 217) 6(7.2) 11(13.3) 16 (19.3) 0304 0959
. 13 ' '
Right (157) 4(4.8) 6(7.2) 9(10.8)
No 7 (8.4) 5 (6) 4(4.8) 8(9.6)
Nodal Stage N1 10(12) 2 (2.4) 9(10.8) 8(9.6)
6.295 0.710
N2 10(12) 2 (2.4) 3(3.4) 7 (8.4)
N3 4(4.8) 1(1.2) 1(1.2) 2 (2.4)
) 18 7 (8.4) 8(9.6) 7 (8.4)
T (21.7)
umor Stage
3 11 3(3.4) 7 (8.4) 5(6) 23.244 0.001
(13.3) : )
T4 2 (2.4) 0 2 (2.4) 13 (15.7)
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[ 2 (2.4) 1(1.2) 1(1.2) 0
: 17
Noftingham I oo | 4148) 5(6) 6(7:2) 9.541 0.145
12
Il (145) 5 (6) 11 (13.3) 19 (22.9)

There were 37.2% of patients who expressed luminal
A profile, 12% of patients showed luminal B profile,
HER2-enriched expression was present in 20.5% and
30.1% patients were triple negative. Tumor size was
more than 2cm in most of the cases (80%), whereas,
it was less than/equal to 2cm in only 3.6% of cases

(Table 2). Lymph node metastasis was identified in
59 (71.1%) patients, whereas, it was negative in 24
(29%) (Table 2). It was observed in 24 (28.9%) in
Luminal A group, 5 (6.2%) in luminal B group, 13
(15.7%) in HER2-enriched group and 17 (20.5%) in
triple negative patients.

05

Table 2: Molecular groups characteristics with reference to tumor size and lymph node metastasis.

- Luminal A Luminal B HER-2 positive Triple negative Total
Characteristics n (%) n (%) n (%) n (%) n (%)
| Age <50 18 (21.7) 7 (8.4) 11(13.3) 22 (26.5) 58 (70)
> 50 13 (15.7) 3 (3.6) 6(7.2) 3 (3.6) 25 (30)

T”L“2°' size 1(12) 101.2) 0 1012) 3(3.6)
;2_ <5 19 (23) 7 (8.4) 8(9.6) 6(7.2) 40 (48.2)
>5 - 11 (13.3) 2 (2.4) 9(10.8) 18 (21.7) 40 (48.2)

Lymph Node Metastasis

Negative 7 (8.4) 5(6) 4(4.8) 8(9.6) 24 (29)
Positive 24 (29) 5 (6) 13 (16) 17 (20.5) 59 (71.1)
1-3 10 (12) 2(2.4) 10 (12) 9(10.8) 31 (37.3)
>4 14 (17) 3(3.6) 3(3.6) 8 (9.6) 28 (33.7)

More patients in Luminal A, B and HER2-enriched
group were in T2 stage, whereas, triple negative
patients presented at T4 stage i.e., 13 (15.7%) among
all groups. In the present study, Nottingham grade |l
was observed in 56.6% of patients, grade Il in 38.6%
and grade 1 in 4.8% of patients. Triple negative
patients showed highest percentage of grade I,
Luminal A showed highest in grade Il and grade | was
seen in 2 patients in Luminal A, 1 each patient in

Luminal B and HER2- enriched groups. Stafistically
significant association was observed in T2 stage in
Luminal A (21.7%) and T4 stage in Triple negative
patients (15.7%). Statistical analysis shows significant
association of higher tfumor stage was with higher
Nottingham grade (Figure 1). Microphotograph
shows the invasive ductal carcinoma along with
biomarkers immunohistochemistry (Figure 2)

)¢
25

22
20

16 16

12

Pearson Chi square (p-value) :
Nottingham grade: 15.99 (0.003)
Nodal stage: 2.164 (0.904)

N1 N2 N3

Figure 1: Association of tumor stage with Nottingham Grade and nodal stage. Pearson Chi square value
along with p-value for Nottingham Histological Grade and nodal stage has been mentioned on right top.
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Figure 2: A. Microphotograph shows moderately differentiated invasive ductal carcinoma with extensive
desmoplastic reaction (100X). B: Microphotograph shows estrogen receptor with Allred Score of 5+ 3= 8,
considered as positive (40x). C: Microphotograph shows progesterone receptor with Allred Score of 5+3=8
considered as positive (200x). D: Microphotograph shows a case where HER2neu was reported as +3 (400x).

DISCUSSION

In current era of advancement, pathologists are now
considered as “diagnostic oncologists” and play
critical role as clinical consultants on the biology of
disease. During last few years, deep insights of the
molecular  information  has  transformed  the
understanding of histologic diversity of breast cancers
and redirected the way of management.

In the present study, more patients turned out to be in
luminal A group followed by triple negative, HER2neu
enriched and luminal B in descending order. An
Indian study showed Luminal A profiing in 60%,
Luminal B in 3.3%, HER2 positive in 10% and Triple
negative in 26% of patients’. Badar et al. reported
3.7% in Luminal A, 37.3% in Luminal B, 10.9% in
HER2-enriched) and 16.6% in friple negative in their
study group®. A study conducted in Abbottabad
found 28.33% in Luminal A group, 25% in Luminal B,
HER2 enriched group comprised of 30% and friple
negative patients were 10% °. These findings show that
patfients have heterogeneous molecular features in
same population, which warrants the demand of
personalized, individualized targeted therapy.

A study conducted in Saudi Arabia, which included
ductal, lobular and other carcinomas quoted luminal
A as most prevalent group and HER2 positive was
least’®. However, the current study groups included
only ductal carcinoma with Luminal A being most
common followed by friple negative, HER2neu
enriched and Luminal B groups. Rosa conducted
research in Florida, studied patients comprised of 40%
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Luminal A, 20% Luminal B, HER2 enriched 20-30% and
Basal type/Triple negative 15% °. Reddy et al. reported
Luminal Aiin 36.1%, luminal B in 3.7%, Her2/neu in 28.7%
and friple negative in 31.5% ¢ An Iranian
population-based study quoted Luminal A in 54%,
luminal B in 22%, HER2-enriched in 14% and friple
negative in 10% .

Millar et al., Australian research had patients 79.1%
Luminal A, 4.6%, Luminal B '2. Chinese study group had
patients who belong to Luminal A (32.8%), Luminal B
(27.9%) 9.9%. Her2-enriched group (13.3%) and Triple
negative group comprised of 26.7% of patients'.
Literature search shows that Luminal A is most
prevalent group in Oman, Poland, China, Peru,
Tunisia, USA, Riyadh and Jeddah'® ' An Iranian
study stated that Luminal B was most common
(43.73%) in their study group followed by Luminal A
(27.97%), HER2 Enriched (20.9%) and triple negative
(7.4%) in descending order .

The observation of HER2-enriched group of present
study are in homogenous with Shaukat Khanum
Hospital, Lahore, Pakistan study findings conducted
by Badar et al., where they observed positivity in
24.6%, negative in 53.9% 8. Song et al., reported
positivity 23.2 % and Inwald et al., observed in 18.2% of
patients?’?2, Yamamoto et al. observed HER2Neu
overexpression in 6%, equivocal in 20%, negative in
73% of patients® whereas, Choi et al. findings
revealed 12.4% positivity of HER2 neu?.

Akbar et al., mentioned that 10 (16.7%) and 7 (11.7%)
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patients belonged to histological grade Il and Il in
luminal A group, 12 (20%) and 3 (5%) patients
belonged to grade Il and lil in luminal group B, single
case (1.6%) belonged to grade I, 9 (15%) and 8
(13.1%) patients belonged to histological grade Il and
Il in HER2 neu enriched group, and 2 (3.3%) and 8
(13.1%) patients belonged to grade Il and Il in friple
negative group’. These observations are comparable
fo the current study. The research results are also in
concordance with the results of Bennis et al., where
the Nofttingham Grade I was most common in
Luminal A and grade lll in triple negative group?.

An African population-based study conducted in
2020 reported that their most patients in Luminal A
group presented at T2 stage (46.6%), Luminal B
patients were also most common in T2 stage, triple
negative patients af T4 stage and all the patients with
Her2 positivity belonged to T4 stage®. These results are
comparable with the observations made in this study, as
T2 (21.7% and 8.4%) stage in Luminal A and Luminal B
group respectively, T4 stage was more prevalent in friple
negatfive patients (15.7%). However, research by
Mohammad could not find any significant association
with tumor stage, which is in contrary to the present
study?.

CONCLUSION

Patient with Luminal A and triple negative characteristic
were the predominant molecular subtypes. Triple
negative patients are presenting at an earlier age and
higher stage compared to other groups. Luminal A
profile patients presented af lower tumor stage, while
friple negative patients presented at higher stage. There
is a wide variability observed in clinicopathological
characteristics of patients among molecular groups,
which reflects the outcome differences of treatment
among Pakistani women.
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