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Abstract: Introduction: A descriptive, non-interventional study was conducted from April 2011 to September 2013, at KIRAN hospital, 
Karachi among n = 811 female breast cancer patients to assess the effects of chemotherapeutic agents that were employed for the treatment of 
breast cancer. The assessment was done so as to see the variation in response of the patients towards the drugs used specifically the adverse 
effects that have to be combated during therapy.  

Methodology: During 3-6 months, a follow up was done to collect data for ADEs (Adverse Drug Events) that occurred among patients after 
therapy. The SPSS version 16.0 was used for statistical analysis of the data. The adverse events that occurred due to adjuvant chemotherapy 
including severity, preventability and causality were evaluated using three International scales i.e. Modified Schumock and Thornton scale, 
modi�ed Hartwig’s and Siegal’s scale and Naranjo’s algorithm.  

Results and Discussion: Majority of the patients received 6 cycles of FAC therapy (5-fluorouracil, Adriamycin/doxorubicin, cyclophospha-
mide) and showed good response. The assessment of ADRs using different scales revealed hair loss, nausea, vomiting, anemia and neutro-
penia as the non-preventable definite effects that were experienced by the patients. Mild to moderate diarrhea/constipation was probably pre-
ventable and hence doubtful. Moderately probable effects included mucositis and mouth ulcers whereas possible effects included fever and 
chills.  

Conclusion: Through the right use of medicines, the mild effect of headache and pain could be certainly preventable. Hence chemotherapeu-
tic agents must be chosen for each patient on individual basis to prevent or lessen the toxic effects rendered to them and be useful in the dis-
ease course. 
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INTRODUCTION 

In Asian women, breast carcinoma is much prevalent and is 
risk growing with time [1]. It is a multifaceted, complex dis-
ease than its incidence [2, 3]. 

After Israel, the occurrence of breast carcinoma is highest in 
Asian countries more specifically in Pakistan i.e. 2.5 times 
more as compared to neighboring countries, causing approx-
imately 35% of cancers in women [4]. The information about 
breast cancer etiology in Pakistan epidemiology is lacking 
and requires research about its vulnerability aspects in the 
inhabitants for preventing or treating and reducing its perva-
siveness. Due to the variety of elements related to cultural, 
environmental, reproductive, genetic, lifestyle, geographical 
regions and ethnic diversity, there is variation in the occur-
rence of breast cancer. All these factors point out the massive 
attention to investigate and do research involving people  
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belonging to different population and ethnical background. 
[4-7]. 

Management of breast cancer includes identification, classi-
fication and organized screening of breast carcinoma [8]. 
Risk-benefit ratio is considered during selection of treatment 
i.e. the treatment should have more benefit than risk to the 
life of patient [9]. Breast carcinoma treatment includes dif-
ferent treatment modalities i.e. chemotherapy, adjuvant en-
docrine therapy and local treatment including radiation and 
surgery [10]. Due to their non-selectivity for cancer and 
normal cells, anti-cancer therapy causes adverse drug reac-
tions along with their beneficial effects [11]. 

The quality of life of patient has considerable impact when 
cancer is diagnosed and he/she undergoes treatment proce-
dure. Distress is elevated and compliance is depressed in 
breast cancer patients, due to the adverse drug reactions of 
chemotherapy employed. Therefore, indications in standard 
guidelines must be in line with pre and post medications. 
Through research it has been established that local therapy 
with adjuvant radiation improved local control and overall 
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survival in breast cancer patients hence decreasing 70% re-
lapse rate proportionally and 9% to 12% proportional de-
crease in death rates [12, 13]. Unluckily there are no specific 
standard guidelines in regard to management and anticipa-
tion of adverse effects of radiation therapy. The adverse ef-
fects that are common in breast carcinoma patients are on 
skin, hence use of topical agents are suggested for their man-
agement [14-16]. This finding is in line with the results of 
radiation therapy provided to female cancer patients in Kara-
chi, Pakistan [17]. 

In females with post-menopausal symptoms ,third generation 
aromatase inhibitors (AIs) i.e. / exemestane, anastrozole and 
letrozoleare are mainly used in substitution to Tamoxifen 
because of their greater effectiveness particularly in Estrogen 
receptor –positive breast carcinoma [18]. 

Some adverse effects like nyalgia, anthralgia and hot flashes 
are associated with adjuvant hormonal therapy [19, 20]. The-
se findings are similar to the results of a study recently con-
ducted in Karachi, Pakistan in breast cancer patients [48]. 

For the treatment of breast cancer different types of cytotoxic 
agents are used that targets cell cycle processes at various 
steps. The following Fig. (1) shows the functioning of cyto-
toxic agents in patients suffering from cancer [21]. 

Fig. (1). Functioning of chemotherapeutic agents. 

In table 1 some toxicities are listed due to use of different 
chemotherapeutic agents [22, 23]. 

Table 1. Toxicities due to some chemotherapeutic agents used for 
breast cancer treatment. 

Chemotherapeutic 
Agent Toxicities

Doxorubicin, 
epirubicin

Myelosuppression, cardiomyopathy, Alopecia, 
nausea, vomiting, stomatitis, ulceration, necrosis

Paclitaxel

Neutropenia, peripheral neuropathy, Alopecia, 
fluid retention, myalgia, skin reactions, ulcera-
tion, necrosis, stomatitis, hypersensitivity reac-

tions, nausea, vomiting, arrythmia

Cyclophosphamide Myelosuppression, hemorrhagic cystitis, Alope-
cia, stomatitis, amenorrhea, nausea, vomiting

Capecitabine Diarrhea, hand-foot syndrome, 
Myelosuppression, nausea, vomiting, stomatitis

Gemcitabine Myelosuppression, Nausea, vomiting, diarrhea, 
fever, chills, arthralgia, myalgia

Fluorouracil Myelosuppression, Diarrhea, alopecia, nausea, 
stomatitis, neurotoxicity

Cisplatin Myelosuppression, Delayed nausea, vomiting, 
alopecia, nephrotoxicity, ototoxicity

Carboplatin Myelosuppression, Nephrotoxicity, alopecia, 
ototoxicity, neuropathy, nausea, vomiting

METHODOLOGY 

This research was a descriptive, non-interventional study in 
which total n = 811 adult breast cancer female patients with 
the mean age of 47.02±11.79 years were recruited from 
KIRAN hospital, Karachi, Pakistan using random conven-
ience sampling. Prior approval was taken from the hospital 
administration committee to conduct this observational study 
and was positive consent of the patients for their participa-
tion in the study was taking using in person interview and by 
questionnaire directed by researcher. Data was collected 
from April 2011 to September 2013 from breast cancer pa-
tients. To record the adverse drug events of chemotherapy, 
treatment data was collected from the patients within 3 to 6 
weeks. SPSS (16.0 version) was used for statistical analysis 
of data. Percentage and frequency were assessed, computed, 
and classified for any adverse effects that resulted from ad-
juvant cytotoxic therapy. 

Moreover, three International scales namely, modified 
Schumock and Thornton, modi�ed Hartwig’s and Siegel 
scale and Naranjo’s algorithm were used to evaluate severity, 
causality and preventability. 

Inclusion and Exclusion Criteria 

Only those participants were recruited who were willing to 
continue with the study and were cases of breast carcinoma 
that were being treated at KIRAN hospital, Karachi. It was 
required for ease of follow-up of the cases. Breast cancer 
cases were confirmed for having disease and those cases 
were excluded who had evidence of any cancer other than 
breast cancer. 

RESULTS 

Among 811 female breast cancer patients included in this 
study, majority had stage I or stage II breast cancer. Most of 
the patients were seen to have significantly good response 
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after receiving 6 cycles of chemotherapy when they were 
treated with various cycles and types of chemotherapy (Ta-
ble 2 and 3). Mostly FAC therapy (5-fluorouracil, Adriamy-
cin/doxorubicin, cyclophosphamide) was employed for treat-
ing the patients (Table 3). Following chemotherapy, vomit-
ing/nausea (n = 799, 98.52%), alopecia (n = 763, 94.08%), 
anemia /neutropenia (n = 764, 94.20%), fatigue/anorexia  

(n = 743, 91.61%) and mucositis/mouth ulcers (n = 743, 
91.61%) were the adverse effects most commonly observed 
in the patients. The assessment of the ADRs using different 
assessment scales namely, Schumock and Thornton 1992, 
Hartwig et al., 1992 and Naranjo et al., 1981 for causality, 
preventability and severity respectively are shown in Table 
4. 

Table 2. Chemotherapy Cycles and response in different age groups of breast cancer cases. 

Chemotherapy Chemotherapy Response

Age group (years) No. of cycles Good Partial Total (%)

20-30

(p=<0.001)

4 5 1 5

6 52 3 55

8 2 0 2

-- -- -- 62 (8.15)

31-40

(p=>0.05)

4 5 0 5

6 175 5 180

8 11 0 11

-- -- -- 196 (25.78)

41-50

(p=<0.001)

4 7 2 9

6 244 5 249

8 3 0 3

-- -- -- 261 (34.34)

51-60

(p=>0.05)

4 4 0 4

6 91 0 91

8 2 0 2

-- -- -- 97 (12.7)

>60

(p=>0.05)

4 4 0 4

6 133 6 139

8 1 0 1

-- -- -- 144 (18.94)

760 (100)
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Table 3. Various chemotherapeutic agents used in breast cancer patients. 

Chemotherapy Used

Age group 
(years) Chemotherapy Cycles Capecitabine FAC TAC AC x T 5-FU/Vinorelbine or Carboplatin/ 

Gemcitabine
Total 
(%)

20-30

4 -- 5 -- -- -- 5

6 -- 47 4 -- 5 56

8 -- 2 6 -- -- 8

-- -- 54 10 -- 5 69

31-40

4 1 6 -- -- -- 7

6 1 181 5 2 6 195

8 -- 11 -- -- -- 11

-- 2 198 5 2 6 213

41-50

4 -- 10 1 -- -- 11

6 3 247 4 7 5 266

8 -- 3 -- -- -- 3

-- 3 260 5 7 5 280

51-60

4 -- 3 -- -- -- 3

6 -- 96 -- 3 3 102

8 -- 2 -- -- -- 2

-- -- 101 -- 3 3 107

>60

4 -- 3 -- -- -- 3

6 -- 132 1 3 2 138

8 -- 1 -- -- -- 1

-- -- 136 1 3 2 142

Total 5 749 21 15 21 811

Table 4. Different scales used for assessment of ADRs due to chemotherapy for breast cancer. 

S. No ADRs
Naranjo’s Algorithm Hartwig’s and Siegel Scale Schumock and Thornton Scale

DE PR PO DO MI MO SE DP PP NP

1 Anemia/Neutropenia 764 20 -- -- -- -- 764 -- -- √

2 Vomiting/nausea 779 20 -- -- -- 779 -- √ -- --

3 Diarrhea/constipation -- 35 -- 764 743 35 -- -- √ --
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4 Alopecia 763 36 -- -- 21 763 -- -- -- √

5 Skin/nail discoloration -- 15 42 742 36 -- -- -- -- √

6 Fatigue/anorexia 56 -- 743 -- 742 36 -- -- -- √

7 Mucositis/mouth ulcers 15 743 21 -- -- 758 -- -- √ --

8 Fever/chills -- 56 722 -- 742 36 -- -- √ --

9 Headache/pain -- 21 36 742 21 -- -- √ -- --

10 Anxiety -- -- 41 -- 41 -- -- √ -- --

11 Other toxicities 15 21 742 -- 20 36 -- -- √ --

Where: 
DE = definite, PR= probable, PO = possible, DO= doubtful 
MI = mild, MO= moderate, SE = severe 
DP = definitely preventable, PR = probably preventable, NP = not preventable 

The assessment of ADRs using different scales revealed hair 
loss, nausea, vomiting, anemia and neutropenia among the 
non-preventable definite effects that were experienced by the 
cancer patients. Nail and skin discoloration were not pre-
ventable but doubtful. Constipation and diarrhea were prob-
ably preventable and hence doubtful whereas moderately 
probable effects included mucositis and mouth ulcers and 
possible effects included fever and chills. Through the right 
use of medicines, the mild effect of headache and pain could 
be certainly preventable [24]. 

Due to chemotherapy that causes myleosupression, there was 
occurrence of dose-limited febrile neutropenia [25, 26]. In 
the females with breast carcinoma, the major damaging 
chemotherapeutic effect observed in this study was alopecia 
[27]. 

In this study it was observed and found that in high risk pa-
tients, receiving AC X T therapy, peripheral neuropathy, 
arthralgia, myalgia and leucopenia were considerably higher
than in those to whom FAC therapy was given, but in the 
latter treatment, diarrhea, hyperpigmentation, anemia and 
stomatitis were significantly elevated [28].

DISCUSSIONS 

Breast carcinoma has been considered as the most common 
cancer in women worldwide and has contributed to nearly 
one quarter of all kinds of female cancers [29]. From the 
developed regions, reports of higher incidence but reduced 
mortality rates have been seen because of breast carcinoma, 
although generally forty-five percent of victims and fifty-five 
percent of deaths are observed in the establishing regions. 
Some Pakistani studies have gradually discovered breast 
carcinoma to be the most common cancer in women [30-33]. 

The cancer patients living in developing countries are found 
to have inadequate means for combating this disease [34]. 

In this study, the mean age of breast cancer patients was 
found as 47.02 ± 11.79 years and other studies that conduct-
ed in Pakistan also reported the similar age group for breast 
cancer patients [35, 36]. 

The management of breast cancer is achieved through vari-
ous techniques like radiation, surgery, chemotherapy and 
endocrine therapy [37]. In this study majority patients of 
breast carcinoma, i.e. n = 776(95.68%) experienced surgery 
as breast conservation therapy. In this study, systematic 
management and/or adjuvant radiation were applied to pa-
tients after surgical healing. In existing method, also, care 
standard for stage one to three breast carcinoma is surgery, 
which is followed by systematic management or adjuvant 
radiation or combination of both if necessary [38]. Patients 
(n = 709, 87.42%) received radiation therapy either for 18 or 
21 days resulting in ‘good’ i.e. complete responses signifi-
cantly in more than 90% cases [39]. 

Hormonal therapy is considered as the fundamental fragment 
of the breast carcinoma management in complete stages [40,
41]. Adjuvant endocrine therapy i.e. Tamoxifen (20 mg) and 
Letrozole (2.5 mg) was suggested to patients of breast carci-
noma (n = 508, 62.63%); Tamoxifen was suggested to most 
of the patients (96.06%) due to both its agonist and antago-
nist properties for estrogens [42]. The common feedback 
observed during the follow ups for adjuvant endocrine thera-
py among the breast cancer patients of this study was ‘good’ 
(complete).  

Women having early breast cancer usually have to take sys-
temic adjuvant chemotherapy which is bound for entire 
node-positive breast carcinomas and tumors of more than 
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1cm size [43]. Chemotherapy is principally specified within 
3 weeks of surgery and to get greatest outcomes; dose inten-
sity and dose density should be carefully measured. The dos-
age for general management should be curtailed once ad-
verse effects are observed in the patient [26]. In this re-
search, breast carcinoma patients were given 4 to 8 cycles of 
adjuvant chemotherapy and most of the patients were in the 
age group of 41 to 50 years (Table 2, 3). The treatment re-
sponse was examined after administering three cycles of 
chemotherapy. The feedback ‘good’ was taken as ‘complete 
response’ with omission of closely all biologic or radiologic 
defects seen at identification time of disease and non-
existence of some unique ones; though the patients might 
suffer from some expected adverse effects. The feedback of 
4 to 8 cycles of adjuvant chemotherapy among 20 to 30 
years and 41 to 50 years was seen as significantly complete 
(p<.001) (Table 2).  

For management of breast carcinoma, the initial chemother-
apy comprised of FAC therapy, then TAC or AC x T therapy 
(6 cycles) according to the protocol of hospital. Few patients 
of metastasis were suggested for 8 cycles of Vinorelbine/5-
FU or 6 cycles of Gemcitabine. In 2014, 3,485 OPD pre-
scriptions of chemotherapy were assessed by Ketkaew and 
co investigators and informed that the mostly recommended 
combinations of chemotherapy were CMF regimen (16.15%, 
563 prescriptions), Paclitaxel (12.63%, 440 prescriptions), 
FAC regimen (36.15%, 1,260 prescriptions), Docetaxel 
(4.88%, 170 prescriptions) and Capecitabine (7.49% 261 
prescriptions). These results are much in line with the results 
of our study [44]. Kadakia and coworkers [44] observed in 
their recent study that the utilization of Anthracycline-based 
Paclitaxel regimen was found more frequently in more than 
75% of breast cancer cases; AC followed by paclitaxel was 
seen to be the frequently used adjuvant therapy in females 
with early breast carcinoma [45]. It is obvious that approxi-
mately fifty to sixty percent breast cancer patients reacted to 
preliminary chemotherapies such as taxanes, anthracyclines, 
capecitabine, navelbine, cisplatin, gemcitabine, methotrexate 
and cyclophosphamide. Anthracyclines and taxanes stand as 
the most dynamic categories of that drugs are established as 
first line therapy [46]. 

In cancer patients, the hereditary polymorphism of enzymes 
are accountable for signaling paths and biotransformation of 
drug due to which adverse effects happen upon administra-
tion of chemotherapeutic agents [47]. This is also recognized 
that the chemotherapeutic agents are not selective for just 
cancer cells and they influence cell lines conveying higher 
growth and imitation rates. In this study, pre and post thera-
pies were recommended to carcinoma patients for treatment 
because of chemotherapy induced adverse drug reactions. 
The methods of management suggested to patients were 
alike the treatments which is also evident from another study 
conducted previously in female cancer patients in Pakistan 
[48]. 

Adjuvant chemotherapy is usually well tolerated but many 
adverse effects are observed which include menstruation 
cessation (which may return or not), along with fatigue and 
alopecia. Most frequent adverse effects seen in patients be-
cause of adjuvant chemotherapy (Table 4) were Ane-
mia/Neutropenia (n = 764, 94.20%), Alopecia (n = 763, 
94.08%), Fatigue/anorexia (n = 743, 91.61%) and Vomiting/ 
nausea (n = 799, 98.52%). 

In the study it was observed that in high risk patients, receiv-
ing AC X T therapy, peripheral neuropathy, arthralgia, my-
algia and leucopenia were considerably high than the given 
FAC therapy to the rest of the patients but in the latter treat-
ment, diarrhea, hyperpigmentation, anemia and stomatitis 
were significantly elevated [48]. 

An ADR is a response to a drug which is harmful and not 
deliberate occurring at normal doses when used for prophy-
laxis, identification, or treatment of disease, or for the altera-
tion of biological function in humans. Universally, in treat-
ment practices potential difficulties are overcome by a 
mechanism that is set by numerous countries universally by 
recording ADRs and these databases provide facts and fig-
ures about these difficulties. It is required that appropriate 
standardized scales should be used to measure ADR’s pre-
cisely. Different scales available for assessing adverse drug 
reactions that occur by the use of different therapeutic drugs 
are WHO Assessment Scale, Naranjo's Assessment Scale, 
Hartwig and Siegel Scale, Modified Schumock and Thornton 
scale, etc which had been used in this study [49-51] (Table 
4). 

CONCLUSION 

Breast cancer is a multi faceted disease that has emerged 
globally but has variations in associated risk factors from 
region to region. A specific standardized management plan 
for a recognized breast cancer patient using predictive as-
pects and prognostics could not be developed but for every 
patient personalized therapy should be tailored in order to 
prevent such patients from the noxious effects of medication. 
ADR databases should be nationally developed that may 
affect the treatment practices and hence bring about im-
provements not only in healthcare system but also for the 
affected patients. 

CONFLICT OF INTEREST 

Declared none. 

ACKNOWLEDGEMENT 

Declared none. 

REFERENCES 
[1]  Kim H, Choi D. Distribution of BRCA1 and BRCA2 mutations in 

asian patients with breast cancer. J. Breast Cancer. 2013; 16(4): 
357-365. DOI:10.4048/jbc.2013.16.4.357 



Effects of Chemotherapy in Breast Cancer Patients National Journal of Health Sciences, 2017, Vol. 2, No. 2    73

[2]  Ferlay J, Shin H, Bray F, Forman D, Mathers C, Parkin D. 
Estimates of worldwide burden of cancer in 2008: GLOBOCAN 
2008. Int. J. Cancer, 2010; 127(12): 2893-2917.  
DOI: 10.1002/ijc.25516 

[3]  Jemal A, Ward E, Thun J. Recent trends in breast cancer incidence 
rates by age and tumor characteristics among US women. Breast 
Can. Res., 2007; 9(3): R28. 

[4]  Shaukat U, Ismail M, Mehmood N. Epidemiology, major risk 
factors and genetic predisposition for breast cancer in the Pakistani 
population. Asian Pac. J. Cancer Prev., 2013; 14(10): 5625-5629.

[5]  Mordukhovich I, Rossner P, Terry M , Santella M, Zhang J, 
Hibshoosh H, Memeo L, Mansukhani M, Long M. Garbowski G. 
Associations between polycyclic aromatic hydrocarbon-related 
exposures and p53 mutations in breast tumors. Environ. Health 
Perspect., 2010; 118: 511-18.

[6]  Labrèche F, Goldberg M, Valois M, Nadon L. Postmenopausal 
breast cancer and occupational exposures. Occup. Environ. Med.,
2010; 67(4): 263-269. DOI:10.1136/oem.2009.049817 

[7]  Gammon D, Santella M, Genetic susceptibility and breast cancer 
risk: an update from the long island breast cancer study project. 
Eur. J.  Cancer, 2008; 44(5): 636-640.
DOI: 10.1016/j.ejca.2008.01.026 

[8]  Geay F. Physiopathology, diagnosis and treatment of breast cancer. 
Soin; la revue de reference infirmiere, 2013; 25-29.

[9]  Maughan L, Lutterbie A, Ham S. Treatment of breast cancer. Am. 
Fam. Physician, 2010; 81(11): 1339-46.

[10]  Lukaszewicz K, Wtorek J, Bujnowski A, Skokowski J. Monitoring 
of breast tissue thermo-ablation by means of impedance 
measurements. J. Phys. Conf. Ser., 2010; 224. DOI:10.1088/1742-
6596/224/1/012136 

[11]  Jose J, Rao G. Pattern of adverse drug reactions notified by 
spontaneous reporting in an Indian tertiary care teaching hospital. 
Pharmacol. Res., 2006; 54(3): 226-233.

[12]  Taylor E, Haffty G, Rabinovitch R, Arthur W, Halberg E, Strom A, 
et al. ACR Appropriateness criteria on postmastectomy 
radiotherapy: expert panel on radiation oncology-breast. Int. J. 
Radia. Oncol. Phys., 2009; 73(4): 997-1002.  
DOI: 10.1016/j.ijrobp.2008.10.080 

[13]  Buchholz A. Radiation therapy for early-stage breast cancer after 
breast-conserving surgery. New Engl. J. Med., 2009; 360(1): 63-70. 
DOI: 10.1056/nejmct0803525

[14]  Chen F, Chen C, Lai H, Hung H, Liu C, Cheng H. Predictive 
factors of radiation-induced skin toxicity in breast cancer patients. 
BMC cancer, 2010; 10(1): 508. DOI: 10.1186/1471-2407-10-508

[15]  Schmuth M, Wimmer M, Hofer S, Sztankay A, Weinlich G, Linder 
D, et al. Topical corticosteroid therapy for acute radiation 
dermatitis: a prospective, randomized, double blind study. Br. J.  
Dermatol., 2002; 146(6): 983-991.

[16]  Gozzo O, Panobianco S, Clapis J, Almeida  D. Dermatological 
toxicity in women with breast cancer undergoing chemotherapy 
treatment. Rev. Latino-Am. Enfermagem., 2010; 18(4): 681-687.

[17]  Fakhsheena A, Nighat R, Wajiha I. Effects of radiation and 
hormonal therapies in female breast cancer patients. World J. 
Pharm.  PharmSci., 2014; 3(11): 64-75.

[18]  Bonneterre J, Buzdar A, Nabholtz A, Robertson F, Thürlimann B, 
Von M, Sahmoud T, Webster A, Steinberg M. Anastrozole is 
superior to tamoxifen as first line therapy in hormone receptor 
positive advanced breast carcinoma. Cancer, 2001; 92(9): 2247-
2258.

[19]  Hadji P, Kieback D, Tams J, Hasenburg A, Ziller M. Correlation of 
treatment-emergent adverse events and clinical response to 

endocrine therapy in early breast cancer: a retrospective analysis of 
the German cohort of TEAM. Ann. Oncol., 2012; 23(10): 2566-
2572.

[20]  Su I, Sammel D, Springer E, Freeman W, Demichele A, Mao J. 
Weight gain is associated with increased risk of hot flashes in breast 
cancer survivors on aromatase inhibitors. Breast Cancer Res. treat.,
2010; 124(1): 205-211. DOI: 10.1007/s10549-010-0802-6 

[21]  Triple step toward the cure. Triplesteptowardthecure.org. 2017 
Available from:  
http://triplesteptowardthecure.org/understan-ding.php 

[22]  Waldman S, Terzic A. Pharmacology and therapeutics: principles to 
practice, WB Saunders Co. Philadelphi, 2009.

[23]  Trevor J, Katzung G, Masters B. Basic and clinical pharmacology. 
11th edition. New York: McGraw-Hill Medical, USA, 2009.

[24]  Naeim A, Henk H , Becker L, Chia V, Badre S, Li X, Deeter R. 
Pegfilgrastim prophylaxis is associated with a lower risk of 
hospitalization of cancer patients than filgrastim prophylaxis: a 
retrospective United States claims analysis of granulocyte colony-
stimulating factors (G-CSF). BMC Cancer. 2013; 13.
DOI:10.1186/1471-2407-13-11

[25]  Kim I , Cho J, Choi E , Kwon I , Sung Y , Lee J , Nam S , Yang J . 
Perception, attitudes, preparedness and experience of 
chemotherapy-induced alopecia among breast cancer patients: a 
qualitative study. Asian Pac. J. Cancer Prev., 2012; 13(4): 1383-
1388. DOI:10.7314/apjcp.2012.13.4.1383 

[26]  Kluger N, Jacot W, Frouin E, Rigau V, Poujol S, Dereure O, et al.
Permanent scalp alopecia related to breast cancer chemotherapy by 
sequential fluorouracil/epirubicin/cyclophosphamide (FEC) and 
docetaxel: a prospective study of 20 patients. Ann. Oncol., 2012;  
23(11): 2879-2884. DOI:10.1093/annonc/mds095 

[27]  Chisholm-Burns A, Wells G, Schwinghammer L, Malone P, 
Kolesar J, Rotschafer J, Dipiro J. Pharmacotherapy Principles and 
Practice. McGraw-Hill New York. 2010.  
DOI: 10.12816/0027094 

[28]  Palappallil S, Nair B, Jayakumar K,  Puvathalil T. Comparative 
study of the toxicity of 5-fluorouracil-adriamycin-cyclophospha-
mide versus adriamycin-cyclophosphamide followed by paclitaxel 
in carcinoma breast. Ind. J. Can., 2011; 48.68. DOI:10.4103/0019-
509x.75836 

[29]  Ferlay J, Shin H, Bray F, Forman D, Mathers C, Parkin D. 
GLOBOCAN 2008: cancer incidence and mortality worldwide: 
IARC cancer base no. 10. Lyon, France: International agency for 
research on cancer, 2010.

[30]  Aziz Z, Sana S, Saeed S, Akram M. Institution based tumor registry 
from Punjab: five year data based analysis. J. Pak. Med. Assoc.,
2003; 53(8): 350-353.

[31]  Bhurgri Y, Bhurgri A, Nishter S, Ahmed A, Usman A, Pervez S, 
Kayani N, Ahmed R, Hassan H, Riaz A. Pakistan-country profile of 
cancer and cancer control 1995-2004. J. Pak.  Med. Assoc., 2006; 
56(3): 124-30.

[32]  Jamal S, Moghal S, Mamoon N, Mushtaq S, Luqman M, Anwar M. 
The pattern of malignant tumors: tumour registry data analysis, 
AFIP, Rawalpindi, Pakistan (1992-2001). J. Pak. Med. Assoc.,
2006; 56(8): 359-362.

[33]  Hanif M, Zaidi P, Kamal S, Hameed A. Institution-based cancer 
incidence in a local population in Pakistan: nine year data analysis. 
Asian Pac. J. Cancer Prev., 2009; 10(2): 227-230.

[34]  Parkin D, Pisani P, Ferlay J. Estimates of the worldwide incidence 
of eighteen major cancers in 1985. Int. J. Can., 1993; 54(4): 594-
606. DOI: 10.1002/ijc.2910540413 

[35]  Malik I. Clinico-pathological features of breast cancer in Pakistan. 
Pak. J. Med. Sci., 2002; 52: 100-103.



74    National Journal of Health Sciences, 2017, Vol. 2, No. 2 Fakhsheena Anjum 

[36]  Khokher S, Qureshi M , Riaz M, Akhtar N, Saleem A. 
Clinicopathologic profile of breast cancer patients in Pakistan: ten 
years data of a local cancer hospital. Asian Pac. J. Cancer Prev.,
2012; 13(2): 693-8. DOI:10.7314/apjcp.2012.13.2.693 

[37]  Lukaszewicz K, Wtorek J, Bujnowski A, Skokowski J. Monitoring 
of breast tissue thermo-ablation by means of impedance 
measurements. J. Phys. Conf. Ser., 2010;224.DOI:10.1088/1742-
6596/224/1/012136 

[38]  Mcphee J, Papadakis A, Rabow W. Current medical diagnosis and 
treatment. 49th Edition. McGraw-Hill Medical, USA, 2009.

[39]  Howell A, Cuzick J, Baum M, Buzdar A, Dowsett M, Forbes F, et 
al. Results of the ATAC (Arimidex, Tamoxifen, Alone or in 
Combination) trial after completion of 5 years’ adjuvant treatment 
for breast cancer. Lancet. 2005; 365(9453): 60-62.

[40]  Barakat R, Gilewski T, Almadrones L, Saigo P, Venkatraman E, 
Hudis C, Hoskins W. Effect of adjuvant tamoxifen on the 
endometrium in women with breast cancer: a prospective study 
using office endometrial biopsy. J. Clin. Oncol., 2000; 18(20): 
3459-3463. DOI: 10.1200/jco.2000.18.20.3459 

[41]  Wood J, Riggs L, Hartmann  C.  Selective estrogen-receptor 
modulators—mechanisms of action and application to clinical 
practice.  New Engl. J. Med., 2003; 348(7): 618-629. DOI: 
10.1056/nejmra022219 

[42]  Singletary E, Robb L, Hortobagyi N. Advanced therapy of breast 
disease. PMPH-USA. 2004.

[43]  Ketkaew C, Thepsuwan K, Kiatying-Angsule N. Chemotherapy 
utilization of breast cancer in cancer center, Thailand. Int. J. 
Pharm., 2014; 4(2): 28-32.

[44]  Kadakia A, Rajan S, Abughosh S, Du L, Johnson L. CMF-Regimen 
preferred as first-course chemotherapy for older and sicker women 
with breast cancer. Am. J. Clin. Oncol., 2015; 38(2): 165-173.

[45]  Burnell M, Levine N, Chapman W, Bramwell V, Gelmon K, 
Walley B, Vandenberg T, Chalchal H, Albain S, Perez A. 
Cyclophosphamide, epirubicin, and fluorouracil versus dose-dense 
epirubicin and cyclophosphamide followed by paclitaxel versus 
doxorubicin and cyclophosphamide followed by paclitaxel in node-
positive or high-risk node-negative breast cancer. J. Clin. Oncol.,
2010; 28(1): 77-82. DOI: 10.1200/jco.2009.22.1077 

[46]  Katzung, BG, Masters SB. and Trevor AJ. Basic and Clinical 
Pharmacology.McGraw-Hill.2004. 

[47]  Snozek CL, O'kane DJ. Algeciras-SchimnichA. Pharmacogenetics 
of solid tumors: Directed therapy in breast, lung, and colorectal 
cancer: A paper from the 2008 William Beaumont Hospital 
symposium on molecular pathology. J. Molecular Diagn., 2009; 
11(5): 381-389. DOI: 10.2353/jmoldx.2009.090003 

[48]  Fakhsheena A, Neelam M, Sadia S, Faiza F, Quratulain A, Zonaira 
A. Adverse drug reactions due to cancer chemotherapy in females. 
Jordan J. Pharm. Sci., 2014; 7(1): 37-48.  

[49]  Naranjo C, Busto U, Sellers E , Sandor P, Ruiz I, Roberts E, 
Janecek E, Domecq C,  Greenblatt D. A method for estimating the 
probability of adverse drug reactions. Clin. Pharmacol. Ther., 
1981; 30(2): 239-245.

[50]  Schumock G, Thornton J. Focusing on the preventability of adverse 
drug reactions. Hosp. Pharm., 1992; 27(6): 538. 

[51]  Hartwig C, Siegel J, Schneider J. Preventability and severity 
assessment in reporting adverse drug reactions. Am.  J.  Health  
Syst. Pharm., 1992;49(40): 2229-2232.

Received: March 17, 2017 Revised: March 31, 2017 Accepted: April 03, 2017 

© 2017 National journal of health sciences.  
This is an open-access article. 


