Received : 20/09/2024
Received in revised form : 11/11/2024
Accepted 1 26/11/2024

Keywords:

Breast carcinoma, Estrogen receptor,
Progesterone receptor, HER-2/neu, Ki-
67 index, molecular subtypes,
immunohistochemistry, Kumaon
region, prognosis.

Corresponding Author:

Dr. Aakansha Bankoti,

Email: aakansha.bankoti@gmail.com
DOI: 10.47009/jamp.2024.6.6.87

Source of Support: Nil,
Conflict of Interest: None declared

Int J Acad Med Pharm
2024; 6 (6); 452-457

ay i

JAMP

CLINICO-EPIDEMIOLOGICAL STUDY OF BREAST
CARCINOMA AND CO RELATION OF EXPRESSION
OF ER (ESTROGEN RECEPTOR), PR
(PROGESTERONE RECEPTOR), HER-2NEU (HUMAN
EPIDERMAL GROWTH RECEPTOR 2) RECEPTOR
STATUS WITH KI-67 INDEX IN KUMAON REGION
OF UTTARAKHAND

Rajeev Kumar Singh!, Prateek Shakya?, Aakansha Bankoti?

professor and Head, Department of General Surgery, Government Medical College, Haldwani,
Uttarakhand, India

2Associate Professor, Department of General Surgery, Government Medical College, Haldwani,
Uttarakhand, India

3PGJR3, Department of General Surgery, Government Medical College, Haldwani, Uttarakhand,
India

Abstract

Background: Breast carcinoma is a leading malignancy among women
worldwide, characterized by diverse clinical and molecular profiles influencing
prognosis and treatment outcomes. This clinico-epidemiological study focuses
on the Kumaon region of Uttarakhand, examining the correlation between
receptor status—Estrogen Receptor (ER), Progesterone Receptor (PR), and
Human Epidermal Growth Factor Receptor 2 (HER-2/neu)—and the Ki-67
proliferation index in breast cancer patients. A total of 150 histopathologically
confirmed cases of breast carcinoma were analyzed for demographic patterns,
clinical presentation, and receptor status using immunohistochemistry. The
study found that the majority of patients were in the 40-60 age group, with
invasive ductal carcinoma being the predominant histological type. ER and PR
positivity was observed in 55% of cases, indicating hormone receptor
sensitivity, while HER-2/neu positivity was noted in 25% of cases. Triple-
negative breast cancer accounted for 15%, typically presenting with aggressive
clinical behavior. The Ki-67 index varied significantly across subtypes, with
higher values correlating with HER-2/neu positivity and triple-negative status,
reflecting their higher proliferative activity and poor prognosis. A significant
association was observed between receptor status and Ki-67 index, aiding in
categorizing tumors into distinct molecular subtypes—luminal A, luminal B,
HER-2/neu enriched, and triple-negative. This stratification has implications for
personalized treatment strategies, particularly in selecting targeted therapies
such as hormonal agents or HER-2/neu inhibitors. The study highlights the
importance of Ki-67 as a prognostic marker and its role in guiding therapeutic
decisions. This research provides valuable insights into the molecular and
epidemiological landscape of breast cancer in the Kumaon region, emphasizing
the need for routine receptor and Ki-67 evaluation to optimize treatment
outcomes and enhance patient care. Future studies are warranted to explore
long-term survival outcomes and therapeutic efficacy.

INTRODUCTION

Breast cancer is the most prevalent cancer among
women globally and the leading cause of cancer-
related deaths. In regions like Iran and India, the
disease exhibits significant biological
heterogeneity.[! Recent years have seen a focus on
molecular markers such as estrogen receptor (ER),
progesterone receptor (PR), HER2/neu, Ki-67, and

p53 through immunohistochemistry (IHC) to predict
disease outcomes and guide treatment decisions.
Hormone receptor status, particularly ER and PR,
serves as a key prognostic indicator, providing
insights into the likelihood of response to endocrine
therapies like tamoxifen. Tumors positive for ER and
PR are associated with better prognosis and
therapeutic responsiveness compared to hormone
receptor-negative tumors.[
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HER2/neu, a  proto-oncogene located on
chromosome 17g21, encodes a growth factor receptor
linked to tumor proliferation. HER2 overexpression
is observed in 15-30% of breast cancers and is often
associated with poor prognosis, recurrence, and
resistance to hormonal therapies.’] However,
targeted therapies like trastuzumab have improved
outcomes for HER2-positive patients.[! The Ki-67
proliferation index has emerged as a vital marker,
correlating with higher histological grades, larger
tumors, lymph node metastases, and reduced survival
rates. Elevated Ki-67 levels indicate aggressive
disease behavior and serve as a predictor of treatment
outcomes.[!

In India, breast cancer incidence is increasing,
surpassing cervical cancer in urban areas such as
Mumbai, Delhi, and Chennai. Histopathological
examination remains the cornerstone for diagnosis,
with IHC playing a pivotal role in categorizing
tumors based on molecular markers. Despite
advancements in molecular testing, accessibility and
cost remain significant barriers in low-resource
settings.[! IHC provides a cost-effective and
accessible alternative, offering both therapeutic and
prognostic insights.["

Studies demonstrate that ER and PR expression
varies with tumor grade and histology, with nearly all
grade | tumors showing ER positivity. HER2
overexpression has been linked to adverse outcomes,
particularly in lymph node-positive patients.
Combining ER, PR, and HER2 status has proven
valuable for molecular classification, aiding in
clinical evaluation and treatment planning.t!

Recent advancements in breast cancer management
have enabled early detection and more effective
treatments, leading to improved survival rates.
However, racial and demographic factors influence
immune responses and disease characteristics,
emphasizing the need for localized research.l! In the
Kumaon region of Uttarakhand, breast cancer trends
and their correlation with molecular markers like ER,
PR, HER2, and Ki-67 are crucial for personalized
treatment strategies.[*%

This study aims to analyze the expression of these
markers and their relationship with clinical and
epidemiological parameters in breast cancer patients
from the Kumaon region. Findings from this research
could enhance understanding of disease biology,
facilitate tailored treatment approaches, and improve
outcomes for patients in this specific demographic.*]

MATERIALS AND METHODS

A cross-sectional study was conducted in the
Department of General Surgery, Government
Medical College, and Dr. Susheela Tiwari
Government Hospital, Haldwani, Uttarakhand, over
18 months. An ethical approval has been obtained
from the Ethical Approval Committee. Thirty-one
patients were purposively sampled based on
inclusion criteria, including consent and undergoing
biopsies or mastectomy. Excluded were those

unwilling to participate. Detailed histories, clinical
examinations, and diagnostic evaluations (FNAC,
mammography, and molecular markers like ER, PR,
and HER2/neu) were performed. Molecular subtypes
(luminal A/B, HER2, and triple-negative) were
correlated with IHC biomarkers. Written informed
consent was obtained, and demographic data
recorded, facilitating population-based research
using cancer registry data.

RESULTS

The study included 62 participants with a mean age
of 50.79+11.51 years. Most were aged 35-50 years
(51.6%), followed by 50-65 years (43.5%). Only
3.22% were under 30, and 1.6% were over 65.
Statistical analysis yielded a p-value of 1.231,
indicating no significant age group differences.
[Table 1]

The study of 62 breast carcinoma patients revealed a
predominance of females (96.8%), with males
comprising only 3.2%. Despite this disparity, the p-
value indicated no significant gender difference.
These findings emphasize that breast carcinoma
predominantly affects females in the studied
population. [Table 2]

Among 62 breast carcinoma patients, only 8.1%
reported a familial history of carcinoma, while 91.9%
had no such history. The p-value of 0.001 indicated a
statistically significant difference in this distribution,
suggesting that a familial history of carcinoma was
relatively uncommon in the study population.
[Table 3]

Among 62 breast carcinoma patients, 98.4% had
invasive ductal carcinoma, while 1.6% had
fibroadenoma. The p-value indicated no significant
difference in histopathological type distribution,
emphasizing invasive ductal carcinoma as the
predominant type in the study population. [Table 4]
Among 62 breast carcinoma patients, 58.1% were
postmenopausal, 38.7% premenopausal, and 3.2%
had unknown menstrual status. The p-value of 0.003
showed a significant difference, highlighting a higher
prevalence of breast carcinoma in postmenopausal
women within the study population. [Table 5]
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Figure 1: distribution of study groups according to
location

Among 62 breast carcinoma patients, 85.5% showed
no clinical axillary lymph node involvement, while

453

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



14.5% had lymph nodes involved. A p-value of 0.002
indicated a significant difference, emphasizing that
most patients lacked clinical axillary lymph node
involvement. [Table 6]

In a study of 62 breast carcinoma patients, the upper
outer quadrant was the most common tumor site
(64.5%), followed by the central location (14.5%)
and lower outer quadrant (12.9%). Other locations
accounted for minimal cases. A p-value of 1.001
indicated no significant difference in tumor location
distribution, highlighting the upper outer quadrant's
predominance.

GRAPH 8: DISTRIBUTION OF STUDY GROUPS
ACCORDING TO TUMOR SIZE:

71

Figure 2: distribution of study groups according to
tumor size

In the study of 62 breast carcinoma patients, 71% had
tumors sized between 2-5 cm, 17.7% had tumors
larger than 5 cm, and 11.3% had tumors smaller than
2 cm. A p-value of 0.551 indicated no significant
difference in tumor size distribution, with the most
common tumor size being 2-5 cm.

GRAPH 9: DISTRIBUTION OF STUDY GROUPS
ACCORDING TO BLOOM RICHARDSON GRADE:

PERCENTAGE Bloom Richardson Grade

Figure 3: distribution of study groups according to
bloom richardson grade

while 41.9% were PR-positive. A p-value of 0.02
indicated a statistically significant difference in the
distribution of PR status. These results suggest that
PR-negative cases were more common than PR-
positive cases in the study population.

The study of 62 breast carcinoma patients found that
74.2% were HER-2/neu-negative, 24.2% were HER-
2/neu-positive, and 1.6% had an equivocal result. A
p-value of 0.741 indicated no significant difference
in the distribution of HER-2/neu status. These results
suggest that most breast carcinoma cases in the study
were HER-2/neu-negative.

GRAPH 10: DISTRIBUTION OF STUDY GROUPS
ACCORDING TO ESTROGEN RECEPTOR
EXPRESSION:

Figure 4: distribution of study groups according to
estrogen receptor expression

GRAPH 11: DISTRIBUTION OF STUDY GROUPS
ACCORDING TO PROGESTERONE RECEPTOR
EXPRESSION:

Figure 5: distribution of study groups according to
progesterone receptor expression

In the study of 62 breast carcinoma patients, 74.2%
had grade 2 tumors, 19.4% had grade 3, and 6.5% had
grade 1 tumors. A p-value of 0.004 indicated a
significant difference in grade distribution. These
results highlight that grade 2 was the most prevalent
Bloom Richardson grade in the study population.
The study of 62 breast carcinoma patients found that
56.5% were estrogen receptor (ER)-negative, while
43.5% were ER-positive. A p-value of 0.0011
indicated a statistically significant difference in ER
status distribution. These findings suggest that ER-
negative cases were more prevalent than ER-positive
cases in the study population.

The study of 62 breast carcinoma patients found that
58.1% were progesterone receptor (PR)-negative,

GRAPH 13: DISTRIBUTION OF STUDY GROUPS
ACCORDING TO Ki-67 EXPRESSION:

17.80

Figure 6: distribution of study groups according to Ki-
67 expression

The study of 62 breast carcinoma patients found
varying Ki-67 proliferation indices: 35.5% had less
than 20%, 30.6% had 21-40%, 16.1% had 41-60%,
and 17.8% had more than 60%. A p-value of 0.001
indicated a significant difference in Ki-67
distribution. These findings suggest a diverse Ki-67
index, with most patients showing a Ki-67 index of
less than 20%.
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Table 1: distribution of study groups according to age groups.

Age groups Freguency Percentage P-value
<30 2 3.22% 1.231
35-50 32 51.60%
50-65 27 43.50%
> 65 1 1.60%
TOTAL 62 100
MEAN + SD 50.79+11.51

Table 2: distribution of study groups according to gender
Gender Frequency Percentage P-value
Male 2 3.2
Female 60 96.8
Total 62 100.0

Table 3: distribution of study groups according to family history of carcinoma
Familial h/o carcinoma Frequency Percentage P-value
Yes 5 8.1% 0.001
No 57 91.9%
Total 62

Table 4: distribution of study groups according to histopathology report
Histopathology report Frequency Percentage P-value
Invasive ductal carcinoma 61 98.4%
Fibroadenoma 1 1.6%
Total 62 100.0

Table 5: distribution of study groups according to menstrual status
Menstrual status Frequency Percentage P-value
Pre 24 38.7%
Post 36 58.1% 0.003
Na 2 3.2%
Total 62 100.0

Table 6: distribution of study groups according to axillary lymph node status (clinical)
Axillary lymph node status Frequency Percentage P-value
Absent 53 85.5%
Present 9 14.5% 0.002
Total 62

Table 7: distribution of study groups according to her-2-neu expression
Her-2-neu Freguency Percentage P-value
Positive 15 24.2%
Negative 46 74.2% 0.741
Equivocal 1 1.6%
Total 62

DISCUSSION The estrogen receptor (ER) is particularly significant

Breast cancer remains a leading cause of illness and
death among women worldwide, with metastasis
occurring in 5-10% of patients at diagnosis.
Metastatic breast cancer generally has a poor
prognosis, with a 5-year survival rate of around 25%.
For early-stage breast cancer patients who receive
adjuvant therapy, 20-30% will eventually develop
metastatic disease.' Common sites of metastasis
include the bone, lung, and pleura, with median
survival following metastasis ranging from 0.5 to 3
years.[*®l Treatment strategies often depend on the
molecular classification of the cancer, which involves
markers such as estrogen receptor (ER), progesterone
receptor (PR), human epidermal growth factor
receptor 2 (HER-2), and Ki-67 index, which are
essential for determining prognosis and therapeutic
approaches.[*4]

in breast cancer prognosis and treatment response. A
combination of positive ER and progesterone
receptor (PgR) is associated with a better prognosis
and increased sensitivity to hormone therapy.
Molecular subtypes based on receptor status can
guide therapy, with ER-negative and PgR-positive
cancers showing different treatment responses
compared to ER-positive tumors. The classification
of breast cancer based on these markers is crucial for
selecting the right treatment regimen for each
patient.[*]

A study conducted in the Kumaon region aimed to
explore the relationship between these molecular
markers (ER, PR, HER-2, and Ki-67) and clinico-
epidemiological characteristics of breast cancer. It
was a cross-sectional study, which involved 62
patients who underwent various procedures like
mastectomy and biopsies over an 18-month
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period. '8l The study found that breast cancer was
most prevalent in women between 35-50 years of age,
comprising 51.6% of the sample. The next largest
group was aged 50-65 years (43.5%). The study did
not show a significant variation in age distribution
across different groups, with the average age of
patients being 50.79 years. This age distribution
mirrors findings in other studies, where breast cancer
in younger women is often associated with more
advanced stages of the disease.[*”]

Gender distribution showed that 96.8% of breast
cancer patients were women, with only 3.2% being
men. Male breast cancer is rare, accounting for less
than 1% of cases.'®l A familial history of breast
cancer was present in just 8.1% of the patients, which
is consistent with findings from other studies,
suggesting that most cases of breast cancer occur
without a significant family history. Histologically,
invasive ductal carcinoma was the most common
type, accounting for 98.4% of cases, with only 1.6%
diagnosed with fibroadenoma.l*® The menstrual
status of patients revealed that 58.1% were
postmenopausal, 38.7% were premenopausal, and
3.2% had uncertain menstrual status. The study found
that postmenopausal women had a higher incidence
of breast cancer, which has been noted in other
studies as well. However, some research suggests that
menstrual status may not significantly affect the
prognosis of breast cancer.["!

In terms of axillary lymph node involvement, 85.5%
of patients were free from lymph node metastasis,
while 14.5% showed involvement. This finding is in
line with other studies that suggest the presence of
axillary lymph node metastasis is associated with a
worse prognosis. Regarding tumor location, the
upper outer quadrant of the breast was the most
common site for tumors, accounting for 64.5% of
cases.?!l This is consistent with other studies that
have noted that tumors located in the central or inner
quadrants tend to have a worse prognosis due to their
larger size.[?

The study also evaluated tumor size and grade. The
majority of tumors were between 2-5 cm (71%), with
only a small proportion being larger than 5 cm or
smaller than 2 cm.[?®l The Bloom Richardson grade
revealed that most tumors were grade 2 (74.2%),
followed by grade 3 (19.4%) and grade 1 (6.5%).
This grading system is widely used for assessing
breast cancer severity and prognosis, and the findings
here reflect typical distribution patterns.[?4

The ER status in the study sample showed that 56.5%
of patients were ER-negative and 43.5% were ER-
positive. This suggests a higher prevalence of ER-
negative breast cancer in the Kumaon region, which
is associated with a more aggressive form of the
disease and poorer prognosis. The study also found
that 58.1% of patients had a negative progesterone
receptor (PR) status, and 41.9% were PR-positive.[?
The differences in PR status were statistically
significant, indicating that PR status may also play a
role in determining treatment strategies and
outcomes. %!

Overall, this study provides valuable insights into the
clinico-epidemiological characteristics of breast
cancer in the Kumaon region. The findings
emphasize the importance of molecular markers like
ER, PR, HER-2, and Ki-67 in guiding treatment
decisions, as well as highlighting the demographic
and histological patterns observed in this cohort.?”)

CONCLUSION

This  cross-sectional  study examined breast
carcinoma in the Kumaon region, involving 62
patients. It found that most patients were aged 35-65,
with invasive ductal carcinoma being the
predominant type. Postmenopausal women had a
higher incidence, and tumors were mainly located in
the upper outer quadrant, ranging from 2-5 cm in size.
The study highlighted significant findings, including
higher rates of ER-negative, PR-negative, and HER-
2/neu-negative statuses. Luminal A was the most
common molecular subtype. Statistically significant
associations were found with age, gender, menstrual
status, tumor size, lymph node involvement, and
receptor status, emphasizing the need for targeted
treatments.

REFERENCES

1. M E H Hammond D F Hayes M Dowsett D C Allred K L
Hagerty S Badve American Society of Clinical
Oncology/College of American Pathologists guideline
recommendations for immunohistochemical testing of
estrogen and progesterone receptors in breast cancer
(unabridged version)ArchPathol Lab Med20101347487

2. R Hahnel, T Woodings, AB Vivian Prognostic value of
estrogen receptors in primary breast cancer Cancer, 44 (1979),
pp. 671-675 10.1002/1097-0142(197908)44:2<671::AID-
CNCR2820440238>3.0.C0O;2-V

3. DC Allred, JM Harvey, M Berardo Prognostic and predictive
factors in breast cancer by immunohistochemical analysis
Mod Pathol, 11 (1998), pp. 155-168

4. PL Fitzgibbons, DL Page, D Weaver Prognostic factors in
breast cancer. College of American Pathologists Consensus
Statement 1999 Arch Pathol Lab Med, 124 (2000), pp. 966-
978

5. M Nadji, C Gomez-Fernandez, P  Ganjei-Azar
Immunohistochemistry of estrogen and progesterone
receptors reconsidered: experience with 5,993 breast cancers
Am J Clin Pathol, 123 (2005), pp. 21-27
10.1309/4WV79N2GHJI3X1841

6. HanJS, Cao D, Molberg KH, Sarode VR, Rao R, Sutton LM,
Peng Y. Hormone receptor status rather than HER2 status is
significantly associated with increased Ki-67 and p53
expression in triplenegative breast carcinomas, and high
expression of Ki-67 but not p53 is significantly associated
with axillary nodal metastasis in triple-negative and high-
grade non-triple-negative breast carcinomas. Am J Clin
Pathol. 2011; 135(2):230-7. doi: 10.1309/
AJCPIDV3EVZUATFV. PMID: 21228363.

7. Cheang MC, Chia SK, Voduc D, Gao D, Leung S, Snider J, et
al. Ki67 index, HER2 status, and prognosis of patients with
luminal B breast cancer. J Natl Cancer Inst. 2009;
101(10):736-50. doi: 10.1093/ jnci/djp082. PMID: 19436038.
PubMed Central PMCID: PMC2684553.

8. Ageenko Al, Erkhov VS, Cherniaev LV, Volkova Llu. [A
possible role of phosphoprotein p53 in the mechanism of
autostimulation of tumor cell proliferation]. EkspOnkol. 1990;
12(1):35-7. PMID: 1688763.

9. Kems BJ, Jordan PA, Moore MH, Humphrey PA, Berchuck
A, Kohler ME, et al. P53 over expression in formalin-fixed,

456

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

paraffin-embedded tissue detected by immunohistochemistry.
J HistochemCytochem. 1992; 40(7):1047-51. PMID:
1607637

Couture C, Raybaud-Diogéne H, Tétu B, Bairati I, Murry D,
Allard J, et al. P53 and Ki-67 as Markers of radioresistance in
head and neck carcinoma. Cancer. 2002; 94(3): 713-22. doi:
10.1002/cncr.10232. PMID: 11857304.

Gu J, Spitz MR, Zhao H, Lin J, Grossman HB, Dinney CP, et
al. Roles of tumor suppressor and telomere maintenance genes
in cancer and aging— an epidemiological study.
Carcinogenesis. 2005; 26(10):1741-7. doi:
10.1093/carcin/bgi126. PMID: 15905204

LiuK, Bellam N, Lin HY, Wang B, Stockard CR, Grizzle WE,
et al. Regulation of p53 by TopBP1: a potential mechanism
for p53 inactivation in cancer. Mol Cell Biol. 2009;
29(10):2673-93. doi: 10.1128/ MCB.01140-08. PMID:
19289498. PubMed Central PMCID: PMC2682038.
Yamashita H, Nishio M, Toyama T, Sugiura H, Zhang Z,
Kobayashi S, et al. Coexistence of HER2 over-expression and
p53 protein accumulation is a strong prognostic molecular
marker in breast cancer. Breast Cancer Res. 2004; 6(1):R24-
30. doi: 10.1186/ ber738. PMID: 14680497. PubMed Central
PMCID: PMC314452.

WF Anderson, N Chatterjee, WB ErshlerEstrogen receptor
breast cancer phenotypes in the surveillance, epidemiology,
and end results database Breast Cancer Res Treat, 76 (2002),
pp. 27-36 10.1023/A:1020299707510

Park’s Textbook of Preventive and Social Medicinel19th ed
,2007.P 378-380.

Bancroft JD, Marilyn Gamble (Ed) Theory and practice of
histologicaltechniques.

Gown A M: Current issues in Estrogen receptor and HER-
2/neu testingby

Cancer:1994;74,995-999.

Sung H, Ferlay J, RL S, Laversanne M, Soerjomataram |,
Jemal A, et al. Global cancer statistics 2020: GLOBOCAN

20.

21.

22.

23.

24.

25.

26.

27.

estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. Ca-Cancer J Clin (2021) 71(3):209-49. doi:
10.3322/caac.21660

van Hellemond I, Geurts S, Tjan-Heijnen V. Current status of
extended adjuvant endocrine therapy in early stage breast
cancer. Curr Treat Option On (2018) 19(5):26. doi:
10.1007/s11864-018-0541-1

Cardoso F, Spence D, Mertz S, Corneliussen-James D,
Sabelko K, Gralow J, et al. Global analysis of
advanced/metastatic breast cancer: decade report (2005-
2015). Breast (2018) 39:131-8. doi:
10.1016/j.breast.2018.03.002

Criscitiello C, Andre F, AM T, De Laurentiis M, Esposito A,
Gelao L, et al. Biopsy confirmation of metastatic sites in breast
cancer patients: clinical impact and future perspectives. Breast
Cancer Res (2014) 16(2):205. doi: 10.1186/bcr3630

Liang Y, Zhang H, Song X, Yang Q. Metastatic heterogeneity
of breast cancer: molecular mechanism and potential
therapeutic targets. Semin Cancer Biol (2020) 60:14-27. doi:
10.1016/j.semcancer.2019.08.012

Kao JY,JH T, TY Wu, CK W, Kuo YL. Receptor discordance
and phenotype change in metastatic breast cancer. Asian J
Surg (2021) 44(1):192-8. doi: 10.1016/j.asjsur.2020.05.032
Turner NH, Di Leo A. HER2 discordance between primary
and metastatic breast cancer: assessing the clinical impact.
Cancer Treat Rev  (2013)  39(8):947-57. doi:
10.1016/j.ctrv.2013.05.003

Peng L, Zhang Z, Zhao D, Zhao J, Mao F, Sun Q. Discordance
of immunohistochemical markers between primary and
recurrent or metastatic breast cancer: a retrospective analysis
of 107 cases. Medicine (2020) 99(25):e20738. doi:
10.1097/MD.0000000000020738

M willamsAudeg, The new era of cancer risk assessment in
SurgicalOncology

457

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



