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INTRODUCTION

X

Breast cancer (BC) is the most frequent malignant disease worldwide,
as well as in our country.

Heterogeneity of the breast cancer on the molecular level, is explained
by the multiple genes involved in the cell proliferation, differentiation
and apoptosis where genetic changes results with multiple intrinsic
tumor subtypes.

The aim of this study is to evaluate the occurrence of relapses in the
different immunophenotypes of BC associated with different
histological parameters.

Ferlay J, et al. GLOBOCAN 2012, Cancer Incidence and Mortality worldwide: IARC Cancer Base No. 10 (Internet). Lyon, France: International Agency for Research
on Cancer; 2013.
Fehm T, et al. Prognostic significance of serum HER-2 and CA 15-3 at the time of diagnosis of metastatic breast cancer. Anticancer Research. 2004; 24(3b):1987-

92.



INTRODUCTION

x Immunohistochemical expression in four
molecular subtypes of breast cancer

Subtype Immunohistochemical expression Frequency
Luminal A ER+ and/or PR+, HER2 = 0 or 1+, low % Ki67 40%
Luminal B ER+ and/or PR+, HER2+ (or HER2- high % Ki67) 20%
Triple negative/basal- ER-, PR-, HER2-, CK 5/6 + and/or EGFR - 15-20%
like

HER2 type ER-, PR-, HER2 = 3+ 10-15%

Bhargava R, et al. Prevalence, morphologic features and proliferation indices of breast carcinoma molecular classes using immunohistochemical surrogate
markers. Int Clin Exp Pathol 2:444-455, 2009

Reed W. The prognostic value of p53 and c-erb B-2 immunostaining is overrated for patients with lymph node negative breast carcinoma: a multivariate
analysis of prognostic factors in 613 patients with a follow-up of 14-30 years. Cancer 88:804—813, 2000.



METHODS

The retrospective population study included 192 breast cancer patients
diagnosed between 2007 and 2010 in our hospital.

Molecular subtype classification was performed on immunohistochemical
fashion for estrogen (ER) and progesterone receptor (PR), as well as for
proliferation index (Ki-67) and Human Epidermal Growth Factor Receptor-2
(HER-2), according to St. Gallen International Expert Consensus
recommendations from 2013.

During the follow-up period, obtained for 173 BC patients (min.12,2, max.
75,3, mean 46,6+16,6 months), recurrences were observed in 35 patients
(20,2%).

Breast cancer immunophenotypes and histomorphological/clinical
parameters were analyzed in terms of disease free survival (DFS) in a
multivariate fashion using a Cox regression model.

Wolff AC, Hammond ME, Schwartz JN, Hagerty KL, Allred DC, Cote RJ, et al. American society of clinical oncology/college of American pathologists
guideline recommendations for human epidermal growth factor receptor 2 testing in breast cancer. Arch Pathol Lab Med 2007;131:18—43.

Wolff AC, Hammond ME, Hicks DG, Dowsett M, McShane LM, Allison KH, et al. Recommendations for human epidermal growth factor receptor 2 testing
in breast cancer: American society of clinical oncology/college of American pathologists clinical practice guideline update. J Clin Oncol 2013;31:3997—
4013.
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Morphology and histology characteristics of the tumor
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Immunphistochemical characteristics of the tumor
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RESULTS

Total number of follow-up
patients N=173

l
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Luminal A
(26,6%)

Luminal B HER2+
(41,6%) (18,7%)

Triple negative
(13,1%)




RESULTS

Four molecular subtypes related to age

subtypes Descriptive Statistics - age
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RESULTS

Four molecular subtypes related to tumor diameter

subtypes - Descriptive Statistics — tumor diametar

mean+SD min-max  NLECETN
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RESULTS

Four molecular subtypes related to lymphonodal status

Lymph Luminal A | Luminal B Total
nodes/subtypes
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RESULTS

Four molecular subtypes related to lymphonodal index
Lymphonodal | Luminal A | Luminal B HER2+

index N=36
(LI)/subtypes

WTINEVI 40(78,43%) 51(63,75%)  18(50%)  19(76%)
EESEINNOFE 6(11,76%) 11(13,75%)  6(16,67%) 1(4%)
0,5)
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RESULTS

Four molecular subtypes related to stage of the disease

Stage/subtypes | Luminal A | Luminal B HER2+ Triple- Total
N=51 N=80 N=36 N=25
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RESULTS

Four molecular subtypes related to nuclear grade

Nuclear Luminal A | Luminal B HER2+ Triple-
grade/subtypes N=51 N=80 N=36 N=25
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RESULTS

Four molecular subtypes related to mitotic index

Mitotic index Luminal A Luminal B
(MI)/subtypes N=51 N=80

33(64,71%)
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RESULTS

Four molecular subtypes related to histologic differentiation

Histologic diff. | Luminal A | Luminal B HER2+ Triple- Total
(G)/subtypes N=51 N=80 N=36 N=25
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RESULTS

Four molecular subtypes related to Nottingham Prognostic Index (NPI)

Nottingham Luminal A | Luminal B HER2+ Triple- Total
prognostic index N=51 N=80 N=36 N=25
NPI)/subtypes
I I I

Good <2,4 14(27,45%) 6(7,5%
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RESULTS

Four molecular subtypes related to lymph-vascular embolization

Lymph-vascular | Luminal A | Luminal B Total
embolization
(LVI)/subtypes
“ 41(80,39%) 52(65%) 16(44,44%) 18(72%)
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RESULTS

Four molecular subtypes related to inflammatory response to the tumor

Inflammation Luminal A | Luminal B Total
Isubtypes
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RESULTS

Four molecular subtypes related to tumor necrosis

Tumor necrosis | Luminal A | Luminal B
Isubtypes
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RESULTS

Four molecular subtypes related to desmoplastic stromal reaction

Desmoplastic Luminal A | Luminal B Total
stromal
reaction
/subtypes
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Four molecular subtypes related to calcifications

Calcifications Luminal A | Luminal B Total
Isubtypes
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RESULTS

Four molecular subtypes related to p53 overexpression

P83 expression | Luminal A | Luminal B
Isubtypes

47(92,16%) 59(73,75%) 20(55,56%)  10(40%)
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RESULTS

Four molecular subtypes related to bcl-2 overexpression

Expression of Luminal A | Luminal B
bcl2 /subtypes
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RESULTS

Four molecular subtypes related to relapses

Relapses
Isubtypes

Luminal A | Luminal B HER2+
N=36

42(87,5%) 51(73,91%) 24(72,73%) 21(87,5%)
“ 6(12,5%) 18(26,09%) 9(27,27%)  3(12,5%)

Tested
differences

Luminal A vs Luminal B Chi-square =3,2 df=1 p=0,07
Luminal A vs HER2+ Chi-square =2,83 df=1 p=0,09
Luminal A vs Triple- Yates corrected =0,14 df=1 p=0,07

Luminal B vs HER2+ Chi-square =0,02 df=1 p=0,9
Luminal B vs Triple- Chi-square =1,88 df=1 p=0,17
HER2+ vs Triple- Chi-square =1,82 df=1 p=0,18




RESULTS — univariate analyses

parameter Disease-free survival

Age <=40 vs >40 0,335 0,111 — 0,989
Surg. treatment

Tumor diameter <=2 vs >2 2,563 1,038 — 6,331
Lymphonodal status

Lymphonodal index (LI) , 191 2,596 — 14,574
Stage of the disease 3,678 2.212-10,164
Nuclear grade NG
Mitotic index (MI) 3,063 1,058 — 8,866

Differentiation (G)
Nottingham prognostic index (NPI) 4,564 1,051 — 19,820

Resection margins

Lymphatic embolization

Blood vessel embolization

Inflammatory response
Tumor necrosis 1,052 — 4,030

Desmoplastic stromal reaction
Elastosis

Calcifications

Ki-67 1,222 — 6,432
P53
Bcl2 0,105-0,735




RESULTS — multivariate analyses

parameter

AR [o5%Cl  [pvale _
Age <#0vs>a0 (036 [0138-0936 [0036*
Tumor diameter <=2cmvs >2om____[1,190 ___ [0,496-2,858 [0,046"

Lymphonodal index

good vs moderate 0,756 — 2,067
good vs poor 0,286 — 2,869
good vs very poor 1,035 — 3,264
Nottingham index (NPI)

Good vs moderate 0,090 - 5,234
good vs poor 0,018 — 1,983
good vs very poor 0,004 - 1,021

Stage of the disease
Ivsll 2,238 0,766 — 3,451 0,098
lvs lll 4,035 2,272 -5,156 | 0,029*




DISCUSSION AND CONCLUSIONS

Having in mind the above presented results, three questions should
have to be replied:

Why some patients with favourable clinical, pathological or
immunohistochemical parameters have unfavorable outcome of the
disease?

Why some of the patients with poor histologic parameters or negative
hormone receptor status have better outcome of the disease, and

Why the patients in the same stage of disease with the same surgical
treatment have different time of disease free survival?

There Is one possible answer for all three questions described In
several studies.

BREAST HETEROGENEITY

Arvold ND, et al. J Clin Oncol. 29(29):3885-91, 2011.
Korkolis DP, et al.. Anticancer Res 2004;24:2061-2068,
Cortesi, L., et al. Int. J. Cancer 2013, 132: E58-E65. doi: 10.1002/ijc.27795



DISCUSSION AND CONCLUSIONS

Surprisingly in our study the Luminal B breast cancer is the most
frequent subtype comparing with other similar studies (Yang, Onitilo).

Possible explanation, according to Ferguson et al. is the cut-off point of
Ki-67, limited to less and equal or more than 14% of positive nuclei In
primary tumor according to St. Gallen International Expert Consesus
recommendations from 2013;

The other explanation is the geographic site where, according to Akbar
et al. Mediterannean patients are more prone to develop advanced type
of hormon positive cancer (Luminal B);

Personally, it is probably frequent type of BC in countries where the lack
of organizied cytological breast screening, rise the number of patients
with advanced stage of the disease.

x Yang XR, Sherman ME, Rimm DL, Lissowska J, Brinton LA, Peplonska B, et al. Differences in risk factors for breast cancer molecular subtypes in a
population-based study. Cancer Epidemiol Biomarkers Prev. 2007;16(3):439-43.

x Onitilo AA, Engel JM, Greenlee RT, Mukesh BN. Breast cancer subtypes based on ER/PR and Her2 expression: comparison of clinicopathologic
features and survival. Clin Med Res. 2009;7(1-2):4-13.

x Ferguson NL, Bell J, Heidel R, Lee S, Vanmeter S, Duncan L, et al. Prognostic value of breast cancer subtypes, Ki-67 proliferation index, age, and
pathologic tumor characteristics on breast cancer survival in Caucasian women. The breast journal. 2013;19(1):22-30.

x Akbar M, Akbar K, Naveed D. Frequency and correlation of molecular subtypes of breast cancer with clinicopathological features. J Ayub Med Coll
Ahhattahad 2014:2A/(2):200-3



DISCUSSION AND CONCLUSIONS

®

Our statistical analyses represent that the youngest patients are
usually Triple — BC (mean 50,24 ys), while the oldest are with
Luminal A and less in Luminal B BC. (mean 57,57 ys).

The largest tumor diameter is observed in patients with Triple- BC
(2,6 cm) while the smallest is in patients with Luminal A BC (1,8),
findings that are concordant with other similar studies.

Regional lymph-node metastases are usual finding in HER2+ BC
but less frequent in other three groups.

Stage of the disease are correlated in Luminal Aand Luminal B BC
only.

Poorly differentiated breast cancers are mostly in the group of Triple
—and HER2+ BC, less frequent in Luminal B and absent in Luminal
A BC.

Cao JQ, Truong PT, Olivotto IA, Olson R, Coulombe G, Keyes M, et al. Should women younger than 40 years of age with invasive breast cancer have a mastectomy? 15-year
outcomes in a population-based cohort. Int J Radiat Oncol Biol Phys. 2014;90(3):509-17.

Woodward WA, Vinh-Hung V, Ueno NT, Cheng YC, Royce M, Tai P, et al. Prognostic value of nodal ratios in node-positive breast cancer. J Clin Oncol. 2006;24(18):2910-6.

Rakha EA, Reis-Filho JS, Baehner F, Dabbs DJ, Decker T, Eusebi V, et al. Breast cancer prognostic classification in the molecular era: the role of histological grade. Breast

Cancer Res. 2010;12(4):207.

Bult P, Manders P, Straatman HM, Tjan-Heijnen VC, Beex LV, Hendriks J, et al. In primary breast cancer the mitotic activity yields similar prognostic information as the
histological grade: a study with long-term follow-up. Breast Cancer Res Treat. 2010;122(1):77-86.

Barnard ME, Boeke CE, Tamimi RM. Established breast cancer risk factors and risk of intrinsic tumor subtypes. Biochim Biophys Acta. 2015;1856(1):73-85.



DISCUSSION AND CONCLUSIONS

x The Nottingham Prognostic Index (NPI) is the worst prognostic parameter in the
groups of HER2+ andTriple - BC

x Lymph-vascular involvement is characteristic of HER2+ and Luminal B BC, and
less frequent in Triple - and Luminal A BC.

x Lymphocytic inflammation is usual finding in Triple - and HER2+ BC but rare in
Luminal B and almost absent in Luminal A BC.

x Tumor necrosis is characteristic of Triple - and HER2+ BC, and rare or absent in
Luminal types of BC.

x Desmoplastic stromal reaction and elastosis are findings frequently observed in
Luminal A BC but rare in other three other types.

x Calcifications are rare in Luminal A and Triple - BC but almost always present in
Luminal B and HER2+ BC.

D'Eredita G, Giardina C, Martellotta M, Natale T, Ferrarese F. Prognostic factors in breast cancer: the predictive value of the Nottingham Prognostic Index in patients with a long-term
follow-up that were treated in a single institution. Eur J Cancer. 2001;37(5):591-6.

Gujam FJ, Going JJ, Edwards J, Mohammed ZM, McMillan DC. The role of lymphatic and blood vessel invasion in predicting survival and methods of detection in patients with primary
operable breast cancer. Crit Rev Oncol Hematol. 2014;89(2):231-41.

Ni YB, Tsang JY, Chan SK, Tse GM. A novel morphologic-molecular recurrence predictive model refines traditional prognostic tools for invasive breast carcinoma. Ann Surg Oncol.
2014;21(9):2928-33.

Barnes NL, Boland GP, Davenport A, Knox WF, Bundred NJ. Relationship between hormone receptor status and tumour size, grade and comedo necrosis in ductal
carcinoma in situ. Br J Surg. 2005;92(4):429-34.

Bergamaschi A, Tagliabue E, Sorlie T, Naume B, Triulzi T, Orlandi R, et al. Extracellular matrix signature identifies breast cancer subgroups with different clinical outcome. J
Pathol. 2008;214(3):357-67.

Lima-de-Almeida FM, Brentani MM, Velludo MA, Goes JC, Baruffi I. Elastosis and steroid receptors in primary breast cancer. Braz J Med Biol Res. 1985;18(3):279-83.

Cox RF, Hernandez-Santana A, Ramdass S, McMahon G, Harmey JH, Morgan MP. Microcalcifications in breast cancer: novel insights into the molecular mechanism and
functional consequence of mammary mineralisation. Br J Cancer. 2012;106(3):525-37.



DISCUSSION AND CONCLUSIONS

x As expected, low Kie7 LI and high bcl2 expression are characteristic of
Luminal A BC. In contrary, high Ki67 and low bcl2 expression are typical
for other three BC subtypes.

x Expression of pb3 is strong in Triple - and HER2+ BC but weak to absent
in hormone positive Luminal tumors.

x The recurrent disease in our study with 173 followed-up patients is with
the mean value of 20% where the smallest number is in the group of
Luminal A BC (12,5 %) and the highest percent of recurrences are
observed in HER2+ BC with 28,12%. And these findings are concordant
in similar published studies.

Bult P, Manders P, Straatman HM, Tjan-Heijnen VC, Beex LV, Hendriks J, et al. In primary breast cancer the mitotic activity yields similar prognostic information as the
histological grade: a study with long-term follow-up. Breast Cancer Res Treat. 2010;122(1):77-86.

Ferguson NL, Bell J, Heidel R, Lee S, Vanmeter S, Duncan L, et al. Prognostic value of breast cancer subtypes, Ki-67 proliferation index, age, and pathologic tumor
characteristics on breast cancer survival in Caucasian women. The breast journal. 2013;19(1):22-30.

Song Y, Liu X, Zhang G, Song H, Ren Y, He X, et al. Unique clinicopathological features of metaplastic breast carcinoma compared with invasive ductal carcinoma
and poor prognostic indicators. World J Surg Oncol. 2013;11:129.

Rossner P, Jr., Gammon MD, Zhang YJ, Terry MB, Hibshoosh H, Memeo L, et al. Mutations in p53, p53 protein overexpression and breast cancer survival. J Cell
Mol Med. 2009;13(9b):3847-57.

Cox RF, Hernandez-Santana A, Ramdass S, McMahon G, Harmey JH, Morgan MP. Microcalcifications in breast cancer: novel insights into the molecular
mechanism and functional consequence of mammary mineralisation. Br J Cancer. 2012;106(3):525-37.



DISCUSSION AND CONCLUSIONS

X

So now we can add some important remarks to the previous questions
with the following conclusions:

The patient at age less then 40, has better prognosis of DFS comparing
with the patients at the same age with BC of Luminal B or Triple -
subtype.

The possibility of the patient with Luminal A BC, with tumor diameter less
than 2 cm to develop a recurrent disease is smaller, comparing with the
patients of HER2+ or Triple - subtype, with the same size of the primary
tumor.

The possibility of the patient with Luminal A BC in the stage | or |l to
develop a recurrent disease is smaller comparing with the patients of
Luminal B or HER2+ subtype in the same stage of the disease.

Recurrent disease is frequently observed in patients with Luminal B BC
with positive lymph nodes at the presentation of the disease, and in
patients with HER2+ BC with lympho-vascular embolization



CONCLUSIONS

x The prognostic value of BC immunophenotypes persists
when adjusting the age, the tumor diameter and the stage of
the disease and this “morphologic-molecular” model was
robust in relapse prediction and recurrence risk stratified by
traditional prognostic parameters;

x Having in consideration all the histologic and
iImmunohistochemical parameters it ,should” be easy to
predict the outcome of any BC subtypes and to help the
oncologist finding solutions for proper postsurgical
treatment;

x This should be a proper way for individual breast cancer
treatment.



