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Adverse drug reactions (ADRs) are a worldwide 
problem associated with the use of drugs for curbing 
the ailments. According to World Health Organisation 
(WHO), ADR can be defined as ‘A response to 
a drug, which is noxious and unintended, and 
which occurs at doses normally used in man for 
the prophylaxis, diagnosis, or therapy of disease, 
or for the modifications of physiological function[1]. 
During the last decade it has been demonstrated by 
a number of studies that drug induced morbidity 
and mortality is one of the major problem for 
public health. With the large number of drugs being 
marketed it is becoming pertinent to monitor ADRs 
amongst the patients being treated with one or 
other drug. ADRs often impose a huge financial 
burden on healthcare system of a country. Some 

countries spend up to 20% of their hospital budget 
dealing with drug complications[2,3]. Worldwide, 
efforts are on-going to identify the ADRs, monitor 
the drug’s use and improve prescribing habits of 
practitioners to ultimately make use of medicines 
more rational [4]. The incidence of ADRs varies 
with studies, which show incidences ranging from 
as low as 0.15% to as high as 30%[5-7]. Elderly 
and hospitalized patients are reported to be more 
susceptible to ADRs than the adult population 
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(16.6% vs. 4.1%)[6]. Recent epidemiological studies 
estimated that ADRs are fourth to sixth leading cause 
of death[8]. Impact of ADRs on patients includes 
the lowering of quality of life, increase in number 
of hospitalizations, increased economic burden on 
health management and increased rate of mortality. 
The prevalence of ADRs of anticancer drugs in 
Indian context is 10-12%[9]. Cancer is one of the 
leading causes of death worldwide with estimated 
12% deaths annually[10]. The number of global cancer 
deaths is projected to increase by 45% from 2010 
to 2030. In India the incidence of cancer is about 
70-90 per 100 000 persons. Cancer prevalence 
in India is estimated approximately 2.5 million, 
with over 800 000 new cases, and claiming 
around 555 000 deaths in 2010. Currently, 23 per 
100 000 women in India are suffering from breast 
cancer. In India, the incidence of breast cancer has 
increased over the years and as many as 100 000 new 
cases are being detected every year. In developing 
countries older women are likely to develop breast 
cancer than younger women[11]. Deaths due to lung 
cancer are projected to raise to 10 million by 2030 
with 7 out of 10 deaths in the developing countries. 
According to a report, it has been found that new 
cases of lung cancer per lakh population increased by 
around 160% in Chennai, 40% in Delhi and 100% in 
Bangalore but decreased by 60% in Mumbai[12].

A million of current 5 million deaths in the 
world, and 2.41 million in developing countries 
are contributed by India and in 2020 the figure is 
projected to be 1.5 million[13,14]. Anticancer drug 
therapies are more prone to cause ADRs as these 
agents are cytotoxic and can damage the normally 
dividing cells along with the cancerous cells. Another 
reason of more ADRs in patient receiving anticancer 
drugs is that such patients remain on multi drug 
treatments making them more vulnerable to ADRs[9,15].

There is a dearth of ADRs data associated with 
chemotherapy drugs in countries like India. The 
present study of monitoring the ADRs is to collect 
data and estimation of incidence of ADRs in north 
Indian patients receiving treatment in a tertiary 
care hospital. So, the study was aimed to determine 
the adverse drug reactions of the anticancer drugs 
prescribed (either alone or in combination) for the 
treatment.

MATERIALS AND METHODS

All the patients of breast cancer and lung cancer 
undergoing chemotherapy in day care centre during 
the study time period were recruited. Patient receiving 
anticancer agents either as single drug regimen or in 
combination of two or more drugs, aged >18 years 
were included in the study. Adverse events caused by 
administration errors, noncompliance or overdose were 
excluded from the study[2].

Study design and procedure:
This observational prospective study was designed to 
assess the safety of chemotherapy drugs used in lung 
and breast cancer patients. The study was performed 
in Post Graduate Institute of Medical Education and 
Research, Chandigarh. During the study period, the 
prescription pattern of oncologists was observed 
accordingly and patients were interviewed for 
the occurrence of ADRs in the presence of their 
healthcare team i.e. nurses or doctors.

ADRs were collected by filling the suspected 
ADR form for each patient who experienced ADR. 
During the patient interview; patient information, 
drug information, past medical history, laboratory 
investigations were accessed. After collecting the 
information on ADR, causality assessment was 
done with the help of pharmacovigilance expert 
(Pharmacovigilance Centre Coordinator).

RESULTS

The study sample comprised of 174 patients out 
of which 101 breast cancer and 73 lung cancer 
patients receiving chemotherapy were screened for 
adverse drug reactions. Out of 174 patients 152 
(87.36%) patients experienced at least one ADR 
and 22 (12.64%)  patients did not develop any 
ADR. A summarized table is given below (Table 1): 
Among the different types of anticancer drug therapy 
the patients of breast cancer were prescribed 

TABLE 1: PERCENTAGE OF ADR IN BREAST AND LUNG 
CANCER

Breast cancer Lung cancer Total
Total number of patients 101 73 174
Patients experienced ADR 91 61 152
Patients did not experienced ADR 10 12 22
Incidence of ADR (%) 90.09 83.56 87.36
ADR: Adverse drug reaction
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different drug regimens of fluorouracil+doxorubicin
+cyclophosphamide (41.58%), paclitaxel (22.77%), 
docetaxel (10.89%), fluorouracil+epirubicin+cyclo
phosphamide (9.90%), and some other regimens, 
which involve docetaxel+carboplatin+trastuzumab 
(3.96%), trastuzumab (2.97%), epirubicin+docetaxel 
(1.98%), fluorouracil+docetaxel+cyclophosph
amide (1.98%), cisplatin+vinorelbine (0.99%), 
cisplatin+vinblastin (0.99%), gemcitabine+cisplatin 
(0.99%), docetaxel+doxorubicin (0.99%); fig. 1 
illustrates the prescription pattern in breast cancer 
group of patients:

Out of 101 patients of breast cancer 91 (90.09%) 
patients experienced at least one ADR but 10 
(9.90%) did not experience any ADR at all. The 
combined regimen of fluorouracil, doxorubicin 
and cyclophosphamide was prescribed to a total 
of 42 (41.58%) patients out of which 36 (85.71%) 
developed adverse events. The number of patients 
receiving paclitaxel alone was 23 (22.77%) out of 
which 21 (91.30%) patients’ experienced adverse 
events. Docetaxel treatment therapy was received 
by 11 (10.89%) patients and 10 (90.90%) of them 
have experienced ADR. A combined drug regimen 
of fluorouracil+epirubicin+cyclophosphamide was 
also prescribed to 10 (9.90%) patients out of whom 
9 (90%) patients experienced ADR. 

Some other drug regimens in combination as well 
as single drug regimens were also prescribed like 
trastuzumab+docetaxel+carboplatin to 4 patients, 
epirubicin+docetaxel to 2 patients, fluorouracil+doxo

rubicin+cyclophosphamide to 2 patients, trastuzumab 
to 3 patients. Less frequently used drug regimens 
like docetaxel+doxorubicin, cisplatin+gemcitabine, 
cisplatin+vinblastine, and cisplatin+vinorelbine were 
prescribed to 1 patient each of the study population, 
which developed atleast one single ADR including 
alopecia, breathlessness, cough, diarrhoea, nausea, 
neuropathy, pain and restlessness etc. Percentage of 
patients experienced different ADRs are tabulated 
below (Table 2): Out of total 73 patients of lung 
cancer, pemetrexed+cisplatin, docetaxel+cisplatin, 
irinotecan+cisplatin were administered to 24.65, 
30.14 and 17.81% patients, respectively. On the other 
hand, some other regimens as docetaxel (6.85%) and 
paclitaxel with cisplatin (6.85%). While docetaxel 
and paclitaxel in combination with cisplatin and/or 
carboplatin were also prescribed to some patients. 
Fig. 2 illustrates the prescription pattern of patients 
of lung cancer:

Out of 73 patients of lung cancer 61 (83.56%) 
patients experienced adverse events and rest of 
them did not develop any ADR. During treatment, 
24.65% patients were prescribed combined regimen 
of pemetrexed+cisplatin out of which 72.22% patients 
experienced adverse events like dysgeusia (69.23%), 
anorexia (38.46%), constipation (38.46%), neuropathy 
(30.77%) and fever (30.77%). Docetaxel+cisplatin 
was another regimen, which was prescribed to 
30.14% lung cancer patients out of whom 86.36% 
experienced adverse drug events such as diarrhoea 
(63.16%), alopecia (63.16%), anorexia (42.10%), 
dysgeusia (31.58%), oral ulceration (31.58%). 
Irinotecan+cisplatin was prescribed to 17.81% patients 
out of those patients 84.61% patients experienced at 
least one ADR like nausea, constipation (45.45%) 
anorexia, diarrhoea, dysgeusia (36.36%). Docetaxel 
was prescribed to 6.85% out of which 60% patiets 
experienced ADR and paclitaxel+cispaltin was 
prescribed to 6.85% patients and all the 100% patients 
experienced ADR.

Apart from the above mentioned regimens some other 
regimens were also used. 5.56% of patients were 
receiving combined regimen of docetaxel+carboplatin. 
Carboplatin in combination with pemetrexed was 
given to 4.17% patients and 2.78% patients were on 
combination of paclitaxel with carboplatin. Patients 
treated with these regimens had constipation, fever, 
dysgeusia, neuropathy, diarrhoea, rashes, oedema, 

Fig. 1: Prescription pattern for patients having breast cancer.
Number of patients treated () and number of patients experienced 
ADR ().
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pain, insomnia, oral ulceration, nail discoloration 
and peeling of skin. Table showing the ADR profile 
is given below (Table 3): In the present study we 
have identified the prescription pattern of oncologist. 
In which we found that combined drug regimens 
were commonly used for the treatment of breast and 

lung cancer. While single drug regimens were also 
prescribed to some patients. ADRs associated with 
chemotherapy were very often even in single drug 
regimens.

After performing the causality assessment it has 
been found that most of the ADRs falls in probable 
or possible categories of WHO’s scale of causality 
assessment suggesting the real existence of ADRs 
in sample studied, which has been shown in the 
table given below (Table 4). Some premedications 
like ranitidine and ondansetrone were administered 
intravenous bolus prophylactically to prevent the 
ADR.

DISCUSSION

Reporting of new ADRs is to be encouraged but 
one should not ignore already reported and well 
known ADRs because there might be a pattern shift 
of ADRs over the time. Clinical trials of new drug 
therapies provide information about the nature and 
number of serious adverse events (SAEs)[16]. As these 

TABLE 2: ADR PROFILE OF DIFFERENT PRESCRIBED DRUG REGIMENS OF BREAST CANCER PATIENTS
5‑fluorouracil + 
doxorubicin + 

cyclophosphamide

5‑fluorouracil 
+ epirubicin + 

cyclophosphamide

Docetaxel Paclitaxel Other 
regimens

Total 
patients

Percentage of patients treated (n) 41.58 (42) 9.90 (10) 10.89 (10) 22.77 (23) 14.85 (15) 100 (101)
Percentage of patients experienced ADR 85.71 (36) 90 (9) 90.90 (10) 91.30 (21) 100 (15) 90.09 (91)
Alopecia 61.11 (22) 55.55 (05) 30 (03) 66.67 (14) 40 (06) 54.94 (50)
Anorexia 33.33 (12) 44.44 (04) 20 (02) 38.09 (08) 13.33 (02) 30.77 (28)
Breathlessness 5.55 (02) 0 10 (01) 0 6.67 (01) 4.39 (04)
Constipation 16.67 (06) 11.11 (01) 10 (01) 4.76 (01) 13.19 (12)
Cough 2.78 (01) 22.22 (02) 10 (01) 4.76 (01) 6.67 (01) 6.59 (06)
Diarrhoea 11.11 (04) 22.22 (02) 40 (04) 28.57 (06) 20 (03) 20.88 (19)
Dysgeusia 41.67 (15) 33.33 (03) 50 (05) 33.33 (07) 40 (06) 39.56 (36)
Fever 16.67 (06) 33.33 (03) 20 (02) 19.05 (04) 20 (03) 19.78 (18)
Headache 19.44 (07) 22.22 (02) 20 (02) 4.76 (01) 6.67 (01) 14.28 (13)
Hyper‑pigmentation 16.67 (06) 11.11 (01) 0 4.76 (01) 6.67 (01) 9.89 (09)
Insomnia 2.78 (01) 11.11 (01) 30 (03) 9.52 (02) 0 7.69 (07)
Itching 0 0 0 9.52 (02) 6.67 (01) 3.29 (03)
Menstrual abnormality 2.78 (01) 11.11 (01) 10 (01) 14.28 (03) 6.67 (01) 7.69 (07)
Nail discoloration 50 (18) 66.66 (06) 50 (05) 52.38 (11) 0 43.96 (40)
Nausea 41 (15) 33.33 (03) 20 (02) 19.05 (04) 20 (03) 29.67 (27)
Neuropathy 13.89 (05) 0 10 (01) 66.67 (14) 46.67 (07) 29.67 (27)
Oral ulceration 8.33 (03) 66.66 (06) 30 (03) 19.05 (04) 33.33 (05) 23.08 (21)
Pain 13.89 (05) 22.22 (02) 50 (05) 23.81 (05) 13.33 (02) 20.88 (19)
Rashes 0 0 0 4.76 (01) 20 (03) 4.39 (04)
Restlessness 5.55 (02) 0 0 14.28 (03) 6.67 (01) 6.59 (06)
Teary eyes 2.78 (01) 0 20 (02) 0 6.67 (01) 4.39 (04)
Vertigo 2.78 (01) 0 20 (02) 9.52 (02) 0 5.49 (05)
Vomiting 36.11 (13) 22.22 (02) 20 (02) 14.28 (03) 0 21.98 (20)
Weakness 5.55 (02) 0 0 9.52 (02) 6.67 (01) 5.49 (05)
Values in parenthesis are percentage n, where n is number of patients, ADR: adverse drug reaction

Fig. 2: Prescription pattern for patients having lung cancer.
Number of patients treated () and number of patients experienced 
ADR ().
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trials are conducted in very controlled environment 
rare and delayed ADRs may fail get to get reported 
or reported less and sometimes may not accurately 
simulate the experiences in general population[17]. 
Studies have demonstrated that SAEs that do not 
occur during clinical trials can occur after a drug 
is approved for marketing and consumed by the 
public[18]. In fact, a study of SAEs identified that 
after approval more than 20 cancer drugs were 
found linked with SAEs[19]. ADRs associated with 
chemotherapeutic drugs decrease the quality of life, 
and increases the mortality as well as the healthcare 
budget[20]. It has been found that the ADR profile of 

cancer chemotherapeutics is very less reported and the 
situation is even worse in India[21]. The reason might 
be that the data collected by regulatory authorities 
and pharmaceutical industries is inaccessible to 
public. The total contribution of India in adverse 
drug reaction information is only 1% in global 
data, which shows the under-reporting[22] and/ or 
under-detection as physicians are not so aware 
about pharmacovigilance or do not have adequate 
knowledge about ADR monitoring and reporting, 
due to which the exact incidence of ADR is still 
unknown[23,24]. As a result of which, Indian regulatory 
decisions are generally based on mimicking the 
decisions. Withdrawal of pioglitazone by Drugs 
Controller General of India (DCGI) is a recent 
example[25] but now the ban has been revoked.

In the present study, prescription pattern of 
oncologists was studied and it was found that they 
have used single, double and/or triple regimen in the 
treatment therapy of breast and lung cancer. Our study 
is also in conformation with earlier studies showing 

TABLE 3: ADR PROFILE OF DIFFERENT PRESCRIBED DRUG REGIMENS OF LUNG CANCER PATIENTS
Events Pemetrexed + 

cisplatin
Docetaxel + 

cisplatin
Irinotecan + 

cisplatin
Paclitaxel + 

cisplatin
Docetaxel Other 

regimens
Total 

patients
Percentage of patients treated (n) 24.65 (18) 30.14 (22) 17.81 (13) 6.85 (05) 6.85 (05) 13.80 (10) 100 (73)
Percentage of patients experienced ADR 72.22 (13) 86.36 (19) 84.61 (11) 100 (05) 60 (03) 100 (10) 83.56 (61)
Alopecia 7.69 (01) 63.16 (12) 18.18 (02) 40 (02) 33.33 (01) 10 (01) 31.15 (19)
Anorexia 38.46 (05) 42.10 (08) 36.36 (04) 20 (01) 66.67 (02) 0 32.77 (20)
Bleeding gum 0 0 0 20 (01) 33.33 (01) 20 (02) 3.28 (02)
Breathlessness 7.69 (01) 0 0 20 (01) 0 10 (01) 4.92 (03)
Constipation 38.46 (05) 26.31 (05) 45.45 (05) 0 33.33 (01) 30 (03) 31.15 (19)
Cough 0 5.26 (01) 0 20 (01) 0 10 (01) 4.92 (03)
Diarrhoea 23.08 (03) 63.16 (12) 36.36 (04) 20 (01) 33.33 (01) 30 (03) 39.34 (24)
Dysgeusia 69.23 (09) 31.58 (06) 36.36 (04) 40 (02) 100 (03) 10 (01) 40.98 (25)
Fever 30.77 (04) 15.79 (03) 0 0 33.33 (01) 30 (03) 18.03 (11)
Headache 30.77 (04) 10.53 (02) 0 0 0 0 9.84 (06)
Hives 7.69 (01) 10.53 (02) 0 0 0 0 4.92 (03)
Hyper‑pigmentation 7.69 (01) 5.26 (01) 0 0 33.33 (01) 0 4.92 (03)
Insomnia 0 0 9.09 (01) 40 (02) 0 30 (03) 4.92 (03)
Itching 7.69 (01) 0 9.09 (01) 0 33.33 (01) 0 4.92 (03)
Nail discoloration 30.77 (04) 15.79 (03) 0 20 (01) 0 10 (01) 14.75 (09)
Nausea 0 21.05 (04) 45.45 (05) 0 33.33 (01) 0 16.39 (10)
Neuropathy 30.77 (04) 15.79 (03) 27.27 (03) 0 33.33 (01) 10 (01) 19.67 (12)
Oedema 0 0 0 0 33.33 (01) 10 (01) 3.28 (02)
Oral ulceration 7.69 (01) 31.58 (06) 0 0 33.33 (01) 0 13.11 (08)
Pain 23.07 (03) 21.05 (04) 9.09 (01) 20 (01) 0 10 (01) 16.39 (10)
Peeling of skin 0 5.26 (01) 0 0 0 10 (01) 3.28 (02)
Rashes 7.69 (01) 5.26 (01) 0 0 0 20 (02) 6.56 (04)
Restlessness 15.38 (02) 5.26 (01) 9.09 (01) 0 33.33 (01) 20 (02) 11.47 (07)
Vomiting 23.07 (03) 26.31 (05) 18.18 (02) 20 (01) 0 0 18.03 (11)
Weakness 7.69 (01) 5.26 (01) 18.18 (02) 0 33.33 (01) 0 8.20 (05)
Values in parenthesis are percentage n, where n is number of patients, ADR: adverse drug reaction

TABLE 4: CAUSALITY ASSESSMENT ACCORDING TO 
WHO CAUSALITY CATEGORIES
Category Number of cases (%)
Certain 0
Probable 97 (64.67)
Possible 53 (35.33)
Unlikely 0
Unclassified 0
Unassessable 0
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commonly occurring ADRs in patients undergoing 
chemotherapy. In our study 152 (87.36%) patients 
developed ADRs from the total of 174 patients 
underwent cancer chemotherapy. Our finding is in 
contrast to a study by Malik et al.[26], which shows 
42% incidence and a study by Goyal et al.[27] shows 
a incidence of 70% of ADRs in the study population. 
Our results show that dysgeusia, diarrhoea, alopecia, 
anorexia, nausea and vomiting were found to be 
very common ADRs usually associated with every 
chemotherapeutic regimen. Chemotherapy induced 
nausea and vomiting in cancer patients were found 
common, which is similar to other study findings 
previously published[28,29]. In our study female 
patients of breast cancer were more prone to ADRs 
90% against lung cancer male patients 83%[26]. The 
variation may be due to difference in medications and 
treatment guidelines followed for treating the cancer 
in different set up. Dermatological reactions like 
alopecia 43.39%, nail discolouration 32.24%, were 
more frequently experienced ADRs by the patients. 
Other dermatological ADRs like hives 1.97%, hyper 
pigmentation of skin 7.98%, itching 3.95% and rashes 
5.26% were also experienced. Gastrointestinal ADRs 
like 19.18% of total study population experienced 
oral ulceration, out of which 23.08% in breast cancer 
patients, which is in comparison to males 13.11% 
is more and it is supported by Sanches et al.[30]. In 
comparison to the previous studies, which showed that 
ADRs were more common in females as compared to 
males, which is supported by a study from Nepal[29].

Pheniramine maleate and hydrocortisone were the 
common drugs used to manage the ADRs like 
restlessness, breathlessness and rash while granisetron 
hydrochloride and ondansetron were used to manage 
nausea with or without vomiting experienced during 
chemotherapy cycles.

In the present study we have observed the prescription 
pattern of oncologist. In which we found that 
combined drug regimens were commonly used for 
the treatment of breast and lung cancer. While single 
drug regimens were also prescribed to some patients. 
ADRs associated with chemotherapy were seen very 
often even in single drug regimens. After comparing 
the different regimens i.e. single and combined, it 
was observed that there was no significant difference 
in the ADR profiles. Since the study time period was 
only 2 months, the number of patients screened was 
less due to which we could not apply the extensive 

statistics therefore, further long duration studies 
covering large population are needed to validate the 
data. Also the haematological data was not assessable 
due to administrative restrictions.
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