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ABSTRACT

Breast cancer is the second largest cause of cancer death among women.One of the most effective ways to avoid
breast cancer is to detect it early.Breast cancer classification has been proposed by using gene expression profiles
from cancer patient.Luminal,basal-like,normal-like and erbB2+subgroups where found and demonstrated to have
varied prognoses.The objectives of the treatment include symptom relief,delayin the on set of the disease,and
extending total survival time with out impairing quality of life.Different varitiess of herbs include a wide range
ofactive phytochemicals including carotenoids, flavonoids, ligans, polyphenolics, terpenoids, sulifides and plant
sterols. Complementery and alternative medicine(CAM)utilized in treatment related symptom control and
reduction of side effects is increasingly being shown in the literature to play a significant role in improving quality
of life and survival rates for people with breast cancer the enhanced molecular teting that will aid in early detection
and improved survival is highlited by the heterogenicity of the breast cancer.Artificial intelligence and liquid
biopsy,to emerging fields would help to under stand the complexicity of the breast cancer disease and determine
the therapeutic regimen that aids in the management of breast cancer.

KEYWORDS: Breast cancer, CAM, Phytochemicals, liquid biopsy, therapeutic regimen.

INTRODUCTION million people died from cancer in 2018, while 18.1

Breast cancer is the leading cause of mortality among
women worldwide. Its many diverse sub kinds, which
vary in their pathological characteristics and clinical
relevance, are compressed into one heterogeneous
disease. distinctive therapeutic strategies are needed for
these diverse subgroups since they have distinctive
histopathological and biological traits and respond to
treatment differently. The classification of breast cancer
into various subtypes is therefore essential for
therapeutic ~ decision-making and individualized
treatment. Breast cancer can be classified into five
intrinsic subgroups, including Luminal A, Luminal B,
HER2-overexpressed, basal, and normal-appearing
tumors. The two primary biological processes,
proliferation/cell cycle and Luminal/hormone-regulated
pathways, are known to be expressed by the Luminal A
and Luminal B subtypes, which primarily separate them
from other subtypes.

Similar to the basal-like subtype, the HER2 enriched
subtype is defined by the overexpression of HER2-
related and proliferation-related genes and proteins. 9.6

million new instances of the disease were identified. A
further estimate put the global five-year prevalence at
43.8 million.

Cancer, which is the second most common cause of
death and a genetic disease, develops when abnormal
cells in the body proliferate out of control and spread to
other body areas.
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STRATEGIES OF BREAST CANCER
The methods used to treat breast cancer patients are
constantly changing.

The decision-making process for each individual patient
is influenced by a variety of factors, including genetic
predisposition, disease load, tumor markets, receptor
status, and patient preference.

The targeted elimination of cancer cells with little or no
non-specific detrimental effects on healthy cells

continues to be the largest difficulty in the treatment of
breast cancer.

A promising therapeutic method to eradicate tumor cells
with high specificity and efficiency is adoptive T cell
therapy, which involves the transfer of genetically
modified T lymphocytes that specifically recognize and
kill tumor cells expressing a particular molecules and
vaccines.
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Figure 2 Currently available breast cancer therapies and
proposed therapeutic strategies to improve clinical
outcomes in patients who do not benefit from
conventional therapies. TNBC, triple negative breast
cancer; BRCA, BReast CAncer gene; PARP, poly (ADP-

ribose) polymerase;

PI3K, phosphatidylinositol

3-

kinase;PD-L1,programmed cell death-ligand1l; HDAC,
HistoneDeacetylase.
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Figure 3: Simplified illustration of a breast cancer patient's post-neoadjuvant therapy regimen.

Patients who are candidates for preoperative treatment
are given neoadjuvant chemotherapy. If the tumor is no
longer evident in the material at the time of surgery (i.e.,
a pathological complete response (pCR) is obtained),
these patients may be candidates for de-escalation
therapy options, as pCR is associated with a lower
chance of disease recurrence. Surgery, radiation, or
systemic adjuvant therapy are all possible de-escalation
strategies. It should be noted that the therapy of a patient
with a pCR is complex and necessitates interdisciplinary
discussion. Indeed, care should be taken to prevent
removing too many treatment components.

PATHOPHYSIOLOGY OF BREAST CANCER
Breast cancer is a malignant tumor that develops from
breast cells.

The chance of developing breast cancer can be increased
by a number of variables, just like other malignancies.
The effects of estrogen exposure on DNA damage and
genetic changes that can cause breast cancer have been
experimentally linked.

Some people inherit genetic abnormalities, including
those related to the BRCA1, BRCA2, and P53 genes,
among others.

Therefore, those who have a family history of ovarian or
breast cancer are more likely to get breast cancer.

Normally, the immune system searches for and Kkills
cancerous cells as well as cells with DNA damage.

Failure of such a strong immune
surveillance could lead to breast cancer.

response and

There are a number of growth factor and other mediator
signaling systems that interact between strong cells and
epithelial cells; destroying these systems may also result
in breast cancer.

Adenocarcinomas, the most common kind of breast
cancer, initially develop from the ductal/lobular
epithelium as carcinoma in situ.

Carcinoma in situ is a form of early-stage, noninvasive
epithelial cell growth that the basement membrane
confines to the ducts and lobules.

Ductal carcinoma in situ (DCIS) makes up around 84%
of all in situ illness, with lobular carcinoma in situ
(LCIS) making up the majority of the remaining cases.

DCIS stands for ductal carcinoma in situ, a diverse group
of proliferative lesions that are confined to ducts and
lobules without spreading to the basement membrane.

DCIS can affect men as well as women, however it
usually affects women. A wide range of invasive tumors
are at risk with DCIS.
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FIGURE 4 Extracellular matrix (ECM) alterations in the
development and metastasis of breast cancer. Breast
cancer dramatically alters the main elements of the ECM
in the normal mammary gland. Due to the increased
creation of fibrous ECM by activated fibroblasts and
cancer cells, a desmoplastic response is linked to the
development of breast cancer. enhanced fibronectin and
other ECM component production, along with enhanced
collagen deposition and lysyl oxidase (LOX) enzyme
crosslinking, harden the ECM, which in turn encourages
tumor aggressiveness.

ECM remodeling enzymes like MMPs, heparanase, and
others degrade the basement membrane encircling the
mammary gland epithelium. Additionally, there is an
upregulation of matricellular proteins such tenascin C,
periostin, osteopontin, SPARC, and thrombospondin-1
that support cancer cell fitness. Breast cancer cells from
the main tumor, including those with the capacity to
form metastatic colonies, enter the bloodstream, spread,
and have the capacity to reach remote areas.

COMPLICATIONS OF BREAST CANCER

One researcher investigated the side effects of breast-
conserving therapy, including surgery, post-operative
radiation, and adjuvant chemotherapy for node-positive
patients, by evaluating a standardized patient
questionnaire.

Lymphedema (LE) of the arm was the most prevalent
and worst single consequence.

Arm function deficit in general was frequently noted
(65.6%). 3.6% of people had significantly limited
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Metastasis is the most dangerous side effect of breast
cancer.

This occurs when certain tumor cells separate and travel
to different parts of the body via the blood or lymphatic
channels, infecting the tissue at fresh, potentially remote
regions.

The lymph nodes, lungs, liver, bones, brain, and skin are
where breast cancer cells spread most frequently.

Before cancer that has spread from the initial tumor
manifests, it may take years, even after the breast tumor
is identified and treated.

ADVERSE EFFECT OF AVAILABLE DRUGS
NERVE DAMAGENEUROPATHY: A number of
ADJUVANT BREAST CANCER: Headache, diarrhea,
nausea, and chills are the most frequent side responses
(>5%).

METASTATIC BREAST CANCER: The most
frequent side responses (>10%) for metastatic breast
cancer are fever, chills, headache, infections, congestive
heart failure, insomia and cough, and rashes.

METASTATIC GASTRIC CANCER: Headache,
diarrhea, nausea, and chills are the most frequent side
responses (>10%).

MENSTRUAL CHANGES AND FERTILITY
PROBLEMS: For younger women, alterations in
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menstrual cycles are a frequent adverse effect of
chemotherapy. Infertility (not being able to get pregnant)
and premature menopause (having no more menstrual
periods) may happen and could last a lifetime. Heart
disease, bone loss, and osteoporosis are all at higher risk
if this occurs. Medicines exist that can treat or aid in
preventing bone loss.

HEART DAMAGE: Although it is uncommon,
chemotherapy medications like doxorubicin, epirubicin,
and some others can permanently damage the heart (a
condition known as cardiomyopathy). If the medicine is
taken frequently or in high quantities, the danger is
greatest. Additionally, if additional heart-harming
medications are used (such as those that target HER2),
damage from these medications occurs more
frequently.You may also be at risk if you take one of
these medications if you have other heart failure risk
factors, such as high blood pressure, diabetes, or a family
history of heart diseases.

NERVE DAMAGE (NEUROPATHY): breast cancer
medications, such as vinorelbine, eribulin, and
ixabepilone, can harm the nerves in the hands, arms, feet,
and legs. These medications include taxanes (docetaxel,
paclitaxel, and protein-bound paclitaxel), platinum
agents (carboplatin, cisplatin), and taxanes. Numbness,
discomfort, burning or tingling sensations, sensitivity to

ADVANTAGES OF HERBS/METABOLITS

LIST OF HERBS FOR BREAST CANCER
The (curcuma longa plant) Turmeric contains a substance
called curcumin, which has anticancer effects.

The antioxidant and anti-inflammatory effects of
curcumin are strengthened by the body (Arctium lappa)
burdock Burdock is a common ingredient in herbal
treatments for measles, tonsillitis, and arthritis.

FIGURE 5:

cold or heat, or weakness may occasionally result from
this. When therapy is stopped, these symptoms typically
go away, but in some women, they may persist for a long
period or even become permanent. These symptoms may
be alleviated by medications.

Long-term side effects
Long-term negative effects might last for months or even
years after the completion of treatment.

Long-term negative impacts may consist of

BREAST CHANGES: Radiation treatment may cause
the breasts to shrink or grow denser. Breastfeeding issues
have been reported by some mothers (Trusted Source).

BRANCHIAL PLEXOPATHY:: Radiation to the breast
or chest wall can occasionally harm the nerves that run
through the arm, wrist, and hand, a condition known as
brachial plexopathy.

In the affected location, nerve injury may result in
numbness, discomfort, or weakness.

LYMPHEDEMA: Arm, hand, or chest swelling is
known as lymphedema. There may be an accumulation
of lymph fluid when radiation damages surrounding
lymph nodes.

Its root has a sweet flavor and gummy texture.

Researchers have discovered that burdock has some
active components that modify oncogenes to produce
anticancer effects.

Camellia sinensis green tea A substance found in green
tea called polyphenol has anticancer, antimutagenic, and
antioxidant properties.
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Black cohosh is a type of shrub. Patients with breast
cancer who are receiving chemotherapy and radiation
take black cohosh.

Flaxseed Small, hard-coated, brown and golden seeds are
produced by the flax plant.

LIST OF HERBS FOR BREAST CANCER

These seeds include beneficial substances such lignans,
fiber, and omega 3.

When compared to soy products, flaxseed has more
strong phytoestrogens, and eating flaxseed significantly
alters how much hydroxyestrone is eliminated.

Bota::l;c"::l;\ame Part used Pr'e“;;a‘::.ﬂdon Administration e (r;l):orls
g:z::—ii:‘:gg:ﬁs = Roots Raw Oral 13 (27.6%)
:g::::gg:i’:clggga L Roots Raw Oral 15 (31.9%)
:; b :’:”“’" (e BT Leaves Raw Oral 2 (04.2%)
é:";‘:‘l :;o’::lal’alz'e‘;se Seeds Decoction Oral 7 (14.9%)
ng{m’é‘é L s Roots Infusion Oral 1 (02.1%)
D seeds Paste Oral 4 (08.5%)
:m’g:g’ anksany - seeds Infusion Oral 2 (04.2%)
C-lllni:é: a’:""‘"" L Bulb Raw Oral 1 (02.1%)
I:r{:;‘ése;:’gaﬂs L Aerial parts Infusion Oral 1 (02.1%)
:;mlg;gorba-alba L. Aerial parts Decoction Oral 1 (02.1%)

FIGURE 6
ADVANTAGES With the aid of contemporary bimolecular science, which

The components of natural plant products like
flavonoids, alkaloids, terpenoids, and coumarins are
known for their lymphocyte activation (quinic acid, -
carotene, epigallocatechin-3-gallate, and ginsan), which
is a powerful immunomodulatory property required to
suppress, or fight against, cancer cells.

They also have anti-inflammatory and antioxidant
properties (glabridin, curcumin, arctigenin, and ajoene).
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recognizes several significant properties, such as
anticancer, anti-inflammatory, and anti-virus, we may
better understand the impacts or actions of herbs on
various targets.

As the effects of such herbal medicine are becoming
better understood, their effectiveness in treating various
malignancies has also been established. For instance,
hepatocellular carcinomas (HCC) are the fifth most
prevalent cancer in the world, and their frequency is
rising.
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LIST OF PROMISING PLANT METABOLITES AVAILABLE IN INDIA

Himachal Pradesh

Rajasthan

Berberis aristata

Bacopa monnieri Aegle marmelos

Centella asiatica
Datura metel

Betula utilis
Citrus medicalL.
A. cadamba

4

Punjab
Bacopa monnieri

Gujrat

Andrographis
paniculata
Tinospora cordifolia
Bacopa monnieri

Maharashtra

Withania somnifera
Tinospora cordifolia
Ocimum sanctum L.
Citrus medica L.
Azadirachta indica
Solanum nigrum
Terminalia chebula

Karnataka

Curcuma longa
Bacopa monnieri
Withania somnifera

Tinospora cordifolia Andhra Pradesh

Bacopa monnieri

Kerela

Acorus calamus L., Asparagus racemosa Alpinia galangal,
Piper longum, Syzygium aromaticum, Terminalia chebula
Abrus precatorius, Centella asiatica
Phyllanthus amarus, Andrographis paniculata
Ziziphus nummularia, Alangium salviifolium

Uttar Pradesh Bihar

Centelia asiatica
Citrus medical.
Abrus precatorius
Datura metel
Bacopa monnieri
Basella rubra
Tinospora cordifolia

Ocimum sanctum L.
Citrus medica L.
Abrus precatorius
Datura metel
Basella rubra
Tinospora cordifolia

J&K

Bacopa monnieri
Berberis aristata

Assam

Asparagus racemosa
Piper longum
Allium cepa
Annona muricata
Crocus sativus
Croton tiglium
Solanum nigrum
Abrus precatorius
Datura metel
M. foetida/ N. foetida
Ficus religiosa

Manipur

A. cadamba
monnieri

West Bengal Centella asiatica

Tinospora cordifolia
Bacopa monnieri

Tripura
Citrus medica L.

Orissa
Bacopa monnieri

Madhya Pradesh

Centella asiatica
Andrographis
paniculata
Piper longum
Annona muricata
Abrus precatorius

Tamil Nadu

Ocimum sanctum L., Citrus medica L.
Syzygium aromaticum, Solanum nigrum
Terminalia chebula, Abrus precatorius
Berberis aristata, Bacopa monnieri
Centelia asiatica, Withania somnifera
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Inferences REFERENCES
Breast cancer is the most prevalent type of tumor in fema 1. https://aacrjournals.org/clincancerres/article/11/16/5
les in most parts of the world. Although stabilized in Eur 678/185584/Breast-Cancer-Molecular-Subtypes-
opean countries, its incidence is increasing in different co Respond
ntinents. Reduction of breast cancer is tough because the 2. https://www.sciencedirect.com/science/article/pii/S1
reasons are not well known. We know of several risk fact 319016416300196
ors such as nulliparity, later age at first maternity, little o 3. https://www.hindawi.com/journals/ecam/2013/4379
r no breastfeeding, which, however, are linked to the hist 48/
orical development of human community. On the contrar 4. Mir, M.A., Qayoom, H. Introduction to Breast
y, a great effort is needed to improve early diagnosis of t Cancer. In: Mir, M. (eds) Therapeutic potential of
he tumor. Screening plans among the female community Cell Cycle Kinases in Breast Cancer. Springer,
should therefore be implemented. The first discovery of a Singapore. https://doi.org/10.1007/978-981-19-
small breast cancer leads to a very high price of curabilit 8911-7_1.
y and entails quite mild types of treatment, with survival 5. American Cancer Society. Breast Cancer Overview.
of the body image. Treatments are improving, but a strin (https://www.cancer.org/cancer/breast-cancer.html)
gent multidisciplinary approach is essential. It is plausibl Accessed 1/21/2022.
e that in all places specialized centres or units for breast c 6. A. Akbari, M. Khayamzadeh, R. Salmanian et al.,

ancer control should be set up.

“National cancer mortality-to-incidence ratio (MIR)

in Iran (2005-2014),” International Journal of
Cancer Management, 2019; 12(6). Article ID
€94145.

www.ejpmr.com | Vol 10, Issue 11, 2023. |  1SO9001:2015 Certified Journal | 139



https://www.hindawi.com/journals/ecam/2013/437948/
https://www.hindawi.com/journals/ecam/2013/437948/

Saleem et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

Nagai, H.; Kim, Y.H. Cancer prevention from the
perspective of global cancer burden patterns. J.
Thorac. Dis., 2017; 9: 448. [Google Scholar]
[CrossRef] [PubMed].

Leitzmann, M.; Powers, H.; Anderson, A.S.;
Scoccianti, C.; Berrino, F.; Boutron-Ruault, M.C.;
Cecchini, M.; Espina, C.; Key, J.T.; Norat, T.; et al.
European code against cancer 4th Edition: Physical
activity and cancer. Cancer. Epidemiol, 2015; 39:
S46-S55. [Google Scholar] [CrossRef]
[PubMed][Green Version].

Current management and treatment strategies for
breast cancer.JH Howard, KI Bland Current Opinion
in Obstetrics & Gynecology, 2012; 24(1): 44-48.
Recent breakthroughs in treatment: Dr. Reem Saleh
(Postdoctoral Researcher, QBRI) and Salman M.
Toor (Research Associate, QBRI).

Cortazar, P.; Zhang, L.; Untch, M.; Mehta, K,;
Costantino, J.P.; Wolmark, N.; Bonnefoi, H.;
Cameron, D.; Gianni, L.; Valagussa, P.; et al.
Pathological complete response and long-term
clinical benefit in breast cancer: The CTNeoBC
pooled analysis. Lancet, 2014; 384 164-172.
[Google Scholar] [CrossRef][Green Version].
https://www.news-
medical.net/medical/authors/ananya-mandal.
https://u.osu.edu/breastcancercasestudy2019/pathop
hysiology-description/.
https://europepmc.org/article/med/2737432.
https://medbroadcast.com/condition/getcondition/bre
ast-
cancer#:~:text=The%20most%20serious%20compli
cation%?200f,at%20new%2C%20possibly%20distan
t%20site.
https://www.practo.com/health-wiki/breast-cancer-
symptoms-complications-and-treatment/10/article.
https://www.cancerresearchuk.org/about-
cancer/treatment/drugs.

U.S. Department of Health and Human Services.
National Institutes of Health .National Cancer
Institute, USA. gov. https://www.cancer.gov/about-
cancer/treatment/drugs/breast.
https://www.oncologynurseadvisor.com/wpcontent/u
ploads/sites/13/2019/01/trastuzumabslide11101_655
495.jpo.
https://www.cancer.org/cancer/types/breast-
cancer/treatment/chemotherapy-for-breast-
cancer.html.
https://www.medicalnewstoday.com/articles/323268

https://pinkribbon.org.pk/herbs-that-can-prevent-
breast-cancer/.
https://www.google.com/imgres?imgurl=https%3A
%2F%2Fwww.researchgate.net%2Fpublication%2F
284182637%2Ffigure%2Ftbl1%2FAS%3A6142567
01612082%401523461618703%2FMedicinal-
plants-used by breast
cancer.patients.png&tbnid=N9nrznQ8ekjTYM&vet
=1&imgrefurl=https%3A%2F%2Fwww.researchgat
e.net%2Ffigure%2FMedicinal-plants-used-by-

breast-cancer-

patients_tbll 284182637&docid=L1WhbZaX2mrD
XM&w=850&h=607&hl=en-
US&source=sh%2Fx%2Fim%2Fm5%2F4.

24. Baraya Y.S., Wong K.K. Yaccob N.S. The
Immunomodulatory potential of selected bioactive
plant-based compounds in breast cancer: A
review.Anticancer Agents Med.Chem, 2017; 17:
770_783.

25. Fattovich, G.; Stroffolini, T.; Zagni, I.; Donato, F.
Hepatocellular carcinoma in cirrhosis: Incidence and
risk factors. Gastroenterology, 2004; 127: S35-S50.
[Google Scholar] [CrossRef] Llovet, J.M. Updated
treatment approach to hepatocellular carcinoma. J.
Gastroenterol. 2005, 40, 225-235. [Google Scholar]
[CrossRef].

26. https://media.springernature.com/lw685/springer-
static/image/art%3A10.1007%2Fs43440-022-
00373-
0/MediaObjects/43440_2022_373_Figa_HTML.png
?as=webp.

27. Samanta, S.K.,Choudhary, P., Sarma,p.p.et
al.DietaryPhytochemicals/nutrients as promising
protector of breast cancer development:a
comprehensive analysis.Pharmacol.Rep, 2022; 74:
583-601.

www.ejpmr.com | Vol 10, Issue 11, 2023. |

1SO 9001:2015 Certified Journal | 140



https://scholar.google.com/scholar_lookup?title=Pathological+complete+response+and+long-term+clinical+benefit+in+breast+cancer:+The+CTNeoBC+pooled+analysis&author=Cortazar,+P.&author=Zhang,+L.&author=Untch,+M.&author=Mehta,+K.&author=Costantino,+J.P.&author=Wolmark,+N.&author=Bonnefoi,+H.&author=Cameron,+D.&author=Gianni,+L.&author=Valagussa,+P.&publication_year=2014&journal=Lancet&volume=384&pages=164%E2%80%93172&doi=10.1016/S0140-6736(13)62422-8
https://doi.org/10.1016/S0140-6736(13)62422-8
http://cdr.lib.unc.edu/downloads/sf268704n
https://www.news-medical.net/medical/authors/ananya-mandal
https://www.news-medical.net/medical/authors/ananya-mandal
https://u.osu.edu/breastcancercasestudy2019/pathophysiology-description/
https://u.osu.edu/breastcancercasestudy2019/pathophysiology-description/
https://europepmc.org/article/med/2737432
https://www.cancerresearchuk.org/about-cancer/treatment/drugs
https://www.cancerresearchuk.org/about-cancer/treatment/drugs
https://www.cancer.gov/about-cancer/treatment/drugs/breast
https://www.cancer.gov/about-cancer/treatment/drugs/breast
https://pinkribbon.org.pk/herbs-that-can-prevent-breast-cancer/
https://pinkribbon.org.pk/herbs-that-can-prevent-breast-cancer/
https://media.springernature.com/lw685/springer-static/image/art%3A10.1007%2Fs43440-022-00373-0/MediaObjects/43440_2022_373_Figa_HTML.png?as=webp
https://media.springernature.com/lw685/springer-static/image/art%3A10.1007%2Fs43440-022-00373-0/MediaObjects/43440_2022_373_Figa_HTML.png?as=webp
https://media.springernature.com/lw685/springer-static/image/art%3A10.1007%2Fs43440-022-00373-0/MediaObjects/43440_2022_373_Figa_HTML.png?as=webp
https://media.springernature.com/lw685/springer-static/image/art%3A10.1007%2Fs43440-022-00373-0/MediaObjects/43440_2022_373_Figa_HTML.png?as=webp
https://media.springernature.com/lw685/springer-static/image/art%3A10.1007%2Fs43440-022-00373-0/MediaObjects/43440_2022_373_Figa_HTML.png?as=webp

