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Abstract

Background: Breast cancer (BC) is an emerging health issue not only for the developed nation but also for developing countries and

very few literatures are available on drug utilization evaluation in patients with BC.
Objective: To examine the utilization pattern of anti-cancer agents in patients with BC in an Indian oncology setup.
Setting: The oncology department of Bharat Cancer Hospital in the western part of India.

Methods: In a descriptive-observational study treatment orders of patients on chemotherapy for BC were reviewed and the treat-
ment pattern was assessed. Cancer patients who were above 18 years and are on chemotherapy along with supportive care medica-

tions were enrolled.
Main outcome measure: The most frequently used anti-neoplastic and supportive care agents, as a percentage of treatment.

Results: A total of 201 patients fulfilling inclusion criteria were enrolled in the study. The majority of the enrolled patients were in
the age group of 50 - 69 (54.7%) and females (100%). The family history was found insignificant as a risk factor for the develop-
ment of BC. The most common types of BC were ductal infiltrating (46.3%), ductal invasive (35.8%) and metastatic (9.0%) and
most of them were in stage I1I (53.2%) and II (25.9%). Amongst them, 18.4% and 16.4% of patients were suffering from oestrogen
and progesterone positive tumors respectively whereas 6.5% was HER2 positive. Tamoxifen and anastrozole or letrozole were pre-
scribed in oestrogen and progesterone positive BC respectively. Adjuvant chemotherapy (78.1%) followed by Neo-adjuvant chemo-
therapy (16.9%) were frequently prescribed. Amongst all anti-neoplastic agents prescribed cyclophosphamide (92.0%) was highly
prescribed followed by doxorubicin (79.1%) and fluorouracil (37.8%). Dexamethasone (61.2%), ondansetron (50.8%), palonosetron
(32.8%), pantoprazole (25.4%), and peg-filgrastim (16.9%) were commonly prescribed supportive care medications.

Conclusion: This study has shown that the majority of BC patients received alkylating agents followed by anthracycline derivatives
and taxanes. Moreover, supportive care agents such as dexamethasone, ondansetron, and pantoprazole were administered in the

majority of the patients along with peg-filgrastim or filgrastim to minimize chemotherapy induce toxicities.
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Introduction women every year, and causing the maximum number of cancer-re-

Breast cancer (BC) is an emerging health issue not only for the ~ lated deaths in women [1]. In India, BC has now surpassed the most

developed nation but also for developing countries. As per the commonly occurring cervical cancer and become a leading cause

world health organization (WHO) report, BC is one of the promi-  ©f cancer death [2]. In the year 2012, approximately 70,218 wom-

nent health issues in women worldwide, involving 2.1 million €I died of BC in India that was the highest number of BC-related
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death across the globe that year. Moreover, the five years’ survival
of women suffering from BC in India is only 60% compare to the US
where it is reported 89% [3]. The prime causes of high BC-related
morbidity in Indian are lack of awareness regarding screening of
BC and unavailability of appropriate medical care [4]. Therefore, it
is important to understand current anti-neoplastic and supportive

care utilization patterns.

The clinical factors such as tumor characteristics, clinical stage,
and hormone receptor status were the most crucial factors in the se-
lection of therapy. The management of advance stage BC, was likely
to initiate with surgery followed by adjuvant chemotherapy, neoad-
juvant chemotherapy, and adjuvant hormonal therapy [5]. For the
complete remission of malignant cells, chemotherapeutic regimens
comprised of alkylating agents, anthracycline derivatives, taxanes
and anti-metabolites either in combination or monotherapy have
been used for the decades. Anthracycline based chemotherapy reg-
imens are currently highly active in the management of BC and thus
they are most prominently used as neo-adjuvant chemotherapeutic
regimes [6]. In addition, alkylating agents and taxanes have shown
improvement in survival of patients with advanced-stage BC and

node-positive BC when prescribed as adjuvant therapy [7,8].

The assessment of the prescribing pattern is a vital tool in ascer-
taining the current trend of medication utilization in various path-
ological conditions. In Indian setup, very few drug utilization eval-
uation studies in the field of oncology especially in BC have been
published till now. Therefore, to get better insights into current
management strategies or prescribing patterns among patients
with BC in an Indian oncology setup, this study was performed to
analyze the treatment pattern of anti-neoplastic agents in patients

suffering from BC.

Impact of findings on practice

e To curb the incidence of advanced-stage breast cancer, ap-
propriate screening tools, and related awareness should be
provided to health care professionals and society.

e The usage of alkylating agents along with anthracycline de-
rivatives are highly used chemotherapeutic regimes.

e Tamoxifen, anastrozole, and letrozole were used for the
hormone-positive breast cancer patients to achieve better
therapeutic yield and to avoid relapse.

Materials and Methods

Study design and site: It was a descriptive observational study
conducted at Bharat Cancer Hospital, Surat, India. This is an on-
cology specialty hospital that gets patients mainly from the rural
western region of India.

Inclusion criteria: All the newly diagnosed patients aged > 18
years who were suffering from breast cancer and started with ei-
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ther adjuvant or neoadjuvant chemotherapy with or without radia-
tion were included in the study.

Exclusion criteria: The patient receiving only radiation ther-
apy for breast cancers and pregnant women were excluded from
the study.

Sample size: A total of 201 patients were recruited in the study
from February 2016 to February 2017.

Study procedure

An informed consent form was suitably designed to obtain
consent from patients who volunteered for the study and fulfilled
the study criteria. The patient was explained about the study and
consent was obtained after they voluntarily agreed. Those patients
were illiterate, the study was discussed with them and consent
was obtained from the caretaker. The data were collected from
the hospital’s in-patients and ambulatory care departments. The
information in each medication chart included the name, age, gen-
der, family history, social habits, diet, height, weight, body surface
area, address, clinical data such as diagnosis, past medication his-
tory, co-morbidities, allergy status, tumor size, stage of disease and
therapeutic data such as name of the drug, dose, frequency, route,
and duration of administration, concurrent medication(s), labora-
tory tests and results. Utilization evaluation of chemotherapeutic
agents as adjuvant and neoadjuvant therapy was conducted on a
qualitative basis. The utilization of anti-neoplastic agents from the
medication charts of the enrolled patient were assessed as per the
following criteria: (1) Segregation of medication charts as per the
age, gender, co-morbidities, family history, social habits, anatomic
sites of HNCs and types along with clinical stage. (2) Categorization
of treatment protocol as per the clinical stage (3) Percentage of in-
dividual and therapeutic class wise anti-neoplastic and supportive

care agents distribution.

Statistical analysis
The collected data of demographic and clinical variables were
analyzed by Statistical Package for the Social Sciences (SPSS) using

descriptive statistics namely frequencies and percentage.

Results

A total of 201 patients who were receiving anti-cancer agents
as either adjuvant or neoadjuvant therapy for breast cancer (BC)

were followed during 1 year of the study period.

BC was found more common (n = 110, 54.7%) among age group
50 - 69 years followed by 36 - 49 years (n = 55, 27.4%), < 35 years
(n=26,13.0%). Only a few patients (n = 10, 5.0%) were age 70 and
above. All the patients (n = 201,100%) followed during the study
were female and only 49 (24.4%) patients had a positive family his-

tory (first-degree relative) of BC. Most of the patients were mar-
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ried (85.0%) and remaining were unmarried (5.0%) and widows
(10.0%). Looking at the menstrual history of the patients, all the
patients had their first menses during the age of 11 - 14 years and
none of the patients had any known menstrual irregularity before
the diagnosis of breast cancer. Menopausal status of the patients
was found with almost equal distribution i.e. 96 and 105 out of 201
patients were in the pre-menopausal stage and post-menopausal
stage respectively. Amongst 201 patients, 186 of them had their
first pregnancy at the age of 30 or below. Among remaining pa-
tients, 10 of them were nulliparous and 5 of them had their first
pregnancy at the age of 30-35 years. The majority (51.7%) of the
patients had the disease in the right breast, followed by left breast
(46.3%) and only (2.0%) patients had the disease to both breasts.
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Looking at the type of breast cancer, 93 patients had infiltrating
carcinoma, 90 had invasive carcinoma and 18 patients had meta-
static disease. Most of the patients had breast cancer in stage III
A (n = 53, 26.4%), followed by stage II (n = 52, 25.9%) and stage
[II C (n =46, 22.9%) (Table 1). Most of the patients were tested to
identify individuals with an endocrine responsive tumors. 175 out
of 201 patients were tested, 37 of them were found to be positive
with estrogen receptor and 33 of them were found to be positive
for progesterone receptor. However, 26 patients were not tested
for either estrogen receptor or progesterone receptor response.
Amongst201 patients, 175 of them were also tested to assess re-
sponse to the HER2 gene and 13 of them were found to be HER2
positive BC (Table 1).

Demographic details Number of patients (n = 201) (%) Demographic details | Number of patients (n = 201)(%)
Gender Tumor characteristics

Male 00 (00) Involvement of breast
Female 201 (100) Left 93 (46.3)
Age groups Right 104 (51.7)
<35 26 (12.9) Both 04 (2.0)
36-49 55 (27.4) Infiltrating

50-69 110 (54.7) Lobular 00 (00)
>70 10 (5.0) Ductal 93 (46.3)
Family history Invasive

Present 49 (24.4) Lobular 18 (9.0)
Absent 152 (75.6) Ductal 72 (35.8)
Marital status Metastatic 18 (9.0)
Married 171 (85.0) Age of first pregnancy
Unmarried 10 (5.0) Nulliparous 10 (5.0)
Separated 00 (00) <30 years 186 (92.5)
Widow 20 (10.0) 30-35 years 5(2.5)
Gender-specific patient features 36-39 years 0 (00)
Age of first menses 240 years 0(00)
Before 10 years 00 (00) Stages of Breast Cancers
11-14 years 201 (100) Stage 0 12 (6.0)
Known menstrual abnormalities Stage | 14 (7.0)
Yes 00 (00) Stage 11 52 (25.9)
No 201 (100) Stage Illa 53 (26.4)
Not Known 00 (00) Stage IIIb 08 (4.0)
Menopause status Stage Illc 46 (22.9)
Pre-menopause 96 (47.8) Stage IV 16 (8.0)
Post-menopause 105 (52.2)

Hormone receptor status

Estrogen positive 37 (18.4)

Progesterone positive 33(16.4)

HER?2 positive 13 (6.5)

Triple negative 92 (45.8)

Not tested 26 (12.9)

Table 1: Demographics, tumor characteristics and clinical stages related information.
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Majority patients (93.0%) qualified for surgery after diagnosis
and hence were operated soon after diagnosis and were placed on
adjuvant chemotherapy. In few cases (16.9%), the tumor was not
operable as per the surgeon’s opinion and hence they were pre-
scribed with neoadjuvant therapy. Palliative care was suggested for
10 (5.0%) patients due to the advanced stage of the disease. Based
on the hormone receptor status, 84 (41.8%) patients were pre-
scribed with adjuvant endocrine therapy considering the patients
menopausal status and 5 (2.5%) patients were prescribed with tar-
geted therapy. However, 68 (33.8) patients also received radiation
therapy concomitantly along with either adjuvant or neoadjuvant
therapy. Table 2 provides information about types of treatment

modalities recommended for enrolled BC patients (Table 2).

Table 3 provides the list of chemotherapy regimens used for

breast cancer patients according to their clinical stages.
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Treatment Regimen Nua":;gfg?‘tyﬁnts
Adjuvant Chemotherapy 157 (78.1)
Neo-adjuvant chemotherapy 34 (16.9)
Adjuvant endocrine therapy 84 (41.8)
Targeted therapy (trastuzumab) 05 (2.5)
Palliative 10 (5.0)
Radiation (concomitant with 68 (33.8)
chemotherapy)

Surgeries 187 (93.0)

Table 2: Number of patients receiving recommended treatment

protocol for Breast Cancer.

(s:ltizgzs(::f the N::tlil;ir;:f Chemotherapy regimen prescribed (n = 201)

Stage 0 12 AC(8), CMF (4)

Stage | 14 AC(2), FAC(6), TAC(2), EC(4)

Stage II 52 AC(20), FAC(6), EC(4), AC-PACL(6), FAC-PACL(6), FEC(6), CMF(4)

Stage II1A: 53 AC(17), FAC(6), AC-PACL(2), FAC-DOCE(4), FEC(10), CMF(2), TA(2), TAC(4), PACL-A (6)
Stage I1IB 08 AC-PACL(2), FEC-DOCE(2), FEC(2), PACL-A (2)

Stage I1IC 46 AC(20), FAC(10), AC-PACL(6), PACL-A (4), TAC(6)

Stage IV 16 AC(2), FAC(6), TAC(4), DOCE (1), PACL (1), FEC(2)

Chemotherapy abbreviation

AC: Doxorubicin, Cyclophosphamide. CMF: Cyclophosphamide, Methotrexate, Fluorouracil. FAC: Fluorouracil, Doxorubi-
cin, Cyclophosphamide. FEC: Fluorouracil, Epirubicin, Cyclophosphamide. PACL: Paclitaxel. TAC: Docetaxel, Doxorubicin,
Cyclophosphamide. PACL A: Paclitaxel, Doxorubicin. CMF: Cyclophosphamide, Methotrexate, Fluorouracil. EC: Epirubi-
cin, Cyclophosphamide. DOCE: Docetaxel. TA: Docetaxel, Doxorubicin.

Table 3: Stages of the breast cancer and chemotherapy regimen prescribed.

Most of the patients had BC in stage Il A (n = 53, 26.4%) and
were given with different combinations of chemotherapy regimens,
followed by stage II (n = 52, 25.9%) and stage III C (n = 46, 22.9%).
The majority of patients (69%) were prescribed with the AC regi-
men followed by FAC (34%), FEC (20%). The single-drug treatment

(2%) was given only for palliative purpose (Figure 1).

A total of 7 potential chemotherapeutic agents were used in
201 enrolled patients. Amongst all anticancer agents used cyclo-
phosphamide (92.0%) was the most prescribed drug followed by
doxorubicin (79.1%) and fluorouracil (37.8%), while methotrexate
(5.0%) was least used. Table 4 provides the prescribing patterns of
individual anti-neoplastic and supportive care agents. Supportive
care agents include anti-emetics, gastrointestinal drugs, and GCSE.
Moreover, all the pre-menopausal patients with endocrine respon-
sive tumors were prescribed with tamoxifen oral tablet (47.8%)

and post-menopausal patients were prescribed with anastrozole

(29.4%) and letrozole (22.9%) oral tablet respectively. The pa-
tients with HER2 expressive gene were prescribed with trastu-
zumab (2.5%) (Table 4).

Figure 1: Adjuvant and Neo-adjuvant chemotherapy used for

Breast cancer.
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Ll::iriz:gfil;t;c/chemical classes of Name of medicine ATC code Numbc(elll' :fzpoti)p(r(;:)cribed
Anti-neoplastic agents
Alkylating agents Cyclophosphamide L01AA01 185 (92.0)
Anthracycline derivatives Doxorubicin L01DBO1 159 (79.1)
Epirubicin L01DBO03 30 (14.9)
Taxanes Paclitaxel L01CDO1 35(17.4)
Docetaxel L01CDO02 25 (12.4)
Antimetabolites Fluorouracil L01BCO02 76 (37.8)
Methotrexate L04AX03 10 (5.0)
Supportive care agents
Antiemetics Palonosetron A04AA05 72 (35.8)
Ondansetron A04AA01 102 (50.8)
Dexamethasone A01AC02 123 (61.2)
Metoclopramide AO3FA 06 (3.0)
Gastrointestinal drugs Pantoprazole A02BC02 51 (25.4)
Ranitidine A02BA02 37 (18.4)
Granulocyte-colony stimulating factors Filgrastim LO3AA02 17 (8.5)
(GCSFs) Peg-Filgrastim L03AA13 34 (16.9)
Endocrine therapy Tamoxifen L02BA0O1 96 (47.8)
Anastrozole L02BG03 59 (29.4)
Letrozole L02BG04 46 (22.9)
Targeted therapy Trastuzumab L01XC03 05 (2.5)
Table 4: Prescription pattern of anticancer and supportive care agents.
Discussion pattern of BC in Indian patients while in our study we observed

Breast cancer (BC) remains a major health burden in the devel-
oping world. Chemotherapy, over the years, has been used in an at-
tempt to reduce the morbidity rates, recurrence rates and increase
the survival rates of BC patients. This, however, has resulted in its
imprudent use and associated consequences of increased resis-
tance to chemotherapy treatment, unnecessary adverse reactions
and inappropriate management of patients [9]. This work is fo-
cussed on assessing the utilization patterns of chemotherapy drugs

used in the management of BC in an oncology setup.

In this study, we tried to relate the risk of patient characteristics
(age, gender, family history, early menarche, late menopause, preg-

nancy, and marital status) and the development of BC.

According to the study conducted by Chopra B,, et al. and Sand-
huD,, et al, the incidence of BC in Indian women has been increased
amongst the age group 45-54 years which were a decade earlier
than western women. We also observed that majority of our study
patients were in the age group 50-69 years [10,11]. Concerning the
risk of BC and family history, as per the cohort study conducted by

Brewer HR,, et al. only 5% have reported a low rate of a familial

that 49 (24.4%) patients had positive family history of BC [12]. The
information related to the menstrual status of women may help in
predicting the risk of BC as it is considered as the most prominent
risk factor for the development of BC. Menstrual history such as
information regarding early menarche, late menopause, and nul-
liparity have a significant role in predicting the risk of BC [13].
In the cohort study conducted by Bodicoat., et al. has shown that
women with a history of early menarche and the study conducted
by Singletary SE shown that women who did not reach menopause
until age 55 or later had a high risk of developing BC. The early
menarche and attainment of delayed menopause increase the life-
time risk of estrogen exposure which is considered as one of the
potential risk factors for the BC. However, in our study, none of
the enrolled patients had a history of early menarche and delayed

menopause [13,14].

The clinical staging of BC plays a vital role in predicting treat-
ment strategies and prognosis. Agarwal G., et al. in their study have
revealed that the detection of BC in advanced stage may be attribut-
ed to a lack of awareness about the screening of disease or periodic

examination by health care specialists. In our study, we observed
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that most of the patients were found in clinically advanced stage
i.e. stage III (53.3%) [15]. These high numbers were mainly due
to delayed oncologist consultation and consulting local physicians
for longer duration irrespective of treatment failures. Hormone
status is an important tool for BC differentiation and a vital pre-
dictor of response to hormonal therapy and overall survival [16].
According to the meta-analysis conducted by Sandhu GS,, et al. the
prevalence of triple-negative BC in Indian women was significantly
high compare to western. Similarly, in our study, we observed the
maximum patients (approximately more than 70%) had the triple-
negative hormonal status [17]. The management of BC is com-
prised of surgical approach, neoadjuvant chemotherapy, adjuvant
chemotherapy and in case of very advanced stage palliative care
with or without radiation therapy [5]. Poole C]., et al. in their study
revealed that tumor resection followed by adjuvant chemotherapy
in the early stages of BC reduces the risk of disease relapse and
a preferable managing strategy. Similar findings were observed in
our study as the majority of patients (78.1%) were prescribed with
adjuvant chemotherapy followed by neoadjuvant chemotherapy
(16.9%) [18]. The decision regarding tumor resection is usually
taken by a surgical oncologist in the clinical conditions when tu-
mors are surgically removable whereas the medication-related de-
cisions are usually taken by medical oncologists after considering
the surgical oncologist opinion. Considering the role of adjuvant
radiation therapy along with chemotherapy, Joshi SC., et al. in their
study revealed that breast irradiation therapy could significantly
reduce the risk of local recurrence and help in improving overall
survival. In our study, we found that 33.8% of patients had been
recommended with radiation therapy along with chemotherapy as
suggested by the radiation oncologist [19]. The selection of appro-
priate anti-neoplastic agents is very crucial to get maximum safety
and efficacy while treating the BC patients. According to the study
conducted by Campbell HE,, et al. alkylating agents, anthracycline
derivatives and taxanes were the most effective anti-cancer agents
in the management of BC. We found similar results in our study as
most of the study patients have been prescribed with Adriamycin

and cyclophosphamide regimen (n = 69) [20].

The hormonal therapy in the eradication of BC plays a pivotal
role as it is well established that estrogen and progesterone are
major risk factors along with the HER2 gene for breast malignancy.
Therefore, it is essential to identify and treat the hormone recep-
tor sensitive tumors by prescribing rational adjuvant hormonal
therapy. In this study, we found 18.4% and 16.4% of patients had
estrogen and progesterone positive BC respectively [21]. Amongst
all the enrolled patients, 26 patients the hormone receptor status
was unknown as they were not tested. These patients were either
underwent for lumpectomy or receiving palliative care and in

these both cases, the hormonal testing result would be insignifi-
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cant. However, in our study, those patients whose hormone status
was not known were prescribed with endocrine therapy i.e. 11 and
8 patients received estrogen and progesterone respectively along
with chemotherapy. Besides, HER2 is also an important risk factor
for the development of BC as its expression is an individual prog-
nostic factor for predicting the aggressive behavior of the tumor as
well as the benefit from adjuvant therapy [22]. Clinical trials have
shown that the relative risk of recurrence is decreased by 50%
and prolong survival when trastuzumab is added to the adjuvant
chemotherapy regimen in HER2-positive women. In our study, 13
patients were suffering from HER2 positive BC however, only 5
patients out of them were prescribed with trastuzumab [23]. The
probable reason behind not prescribing trastuzumab in eligible

patients was financial constrain as trastuzumab is very expensive.

Menopause status plays a vital role in the selection of appropri-
ate hormonal therapy. Selective estrogen receptor modulator such
as tamoxifen has a significant effect in premenopausal women
whereas anastrozole and letrozole have higher efficacy in post-
menopausal women suffering from BC. In our study, we observed
that 96 pre-menopausal and 105 post-menopausal women received
tamoxifen and anastrozole and letrozole respectively [16,24]. Sup-
portive care agents such as dexamethasone (100%), palonosetron
(100%), pantoprazole (25.4%) and ranitidine (18.4%) were highly
prescribed in the study conducted by Ramalakshmi., et al. to pre-
vent chemotherapy-induced toxicities. In our study, we observed
that dexamethasone (61.2%), ondansetron (50.8%), palonose-
tron (35.8%), pantoprazole (25.4%) and ranitidine (18.4%) were
highly used along with pegfilgrastim (16.9%) and filgrastim (8.5%)
[25,26].

The study has certain limitations such as we did not check the
rationality of prescription using WHO indicators and due to the
unavailability of the accurate prevalence of BC in India we did not
calculate the exact sample size. Moreover, hospital formulary and
limited government funding do not allow the clinicians to adopt
the national comprehensive cancer network (NCCN) guidelines or
Australian cancer institute New South Wales sites eviQ guidelines
and therefore we did not compare our prescribing pattern with

these guidelines.

Conclusion

The study has shown that the prevalence of BC was high in pa-
tients having age more than 50 years. Family history as a contribut-
ing factor in the development of BC was insignificant as it was ab-
sentin all the enrolled patients. The ductal infiltrating carcinoma of
breast was more common compare to other types of breast cancer
namely ductal invasive and metastatic. Patients were diagnosed in

an advanced stage of BC mainly because of the negligence of symp-
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toms and education regarding the screening of breast tumors. The
prominent risk factors for the development of BC is oestrogen,
progesterone, and HER2 gene expression, however, the study has
shown a high prevalence of triple-negative BC. For the manage-
ment of hormone-positive breast cancer tamoxifen, anastrozole
and letrozole were prescribed to minimize relapse and disease
progression. The treatment approach was comprised of adjuvant
and neoadjuvant chemotherapy based on the clinical stage. The
commonly used antineoplastic agents were cyclophosphamide,
doxorubicin, and 5-fluorouracil and supportive medicines such as
dexamethasone, 5-hydroxytryptamine (5-HT3) antagonist, panto-

prazole and peg-filgrastim.
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