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ABSTRACT

In this study, occurrence of adverse drug reactions in female patients receiving chemotherapy were

analyzed. Various drugs prescribed for cancer patients for compensation of these adverse reactions were

also noted. Study was conducted on 83 female cancer patients selected randomly from a recent record of
six months in KIRAN (Karachi Institute of Radiology and Nuclear Medicine) hospital, Karachi, Pakistan.
Only those cases were selected in which patients received at least three cycles of cancer chemotherapy.
The collected reports were analyzed for patients’ data, drug details, causality, preventability and severity of

adverse effects. Causality was assessed by the World Health Organization (WHO) causality assessment

scale. Preventability and severity of ADRs were assessed by Naranjo's Algorithm and modified Hartwig’s

and Siegel scale. Out of n=83 females, n=55 (66.26%) females were married. Majority belonged to lower
socioeconomic class (n=64, 77.10%). In the 40-49 years age group 30.12% (n=25) adverse drug reactions
(ADRs) were seen whereas 26.50% (n=22) ADRs in 50-59 years of age and 25.30% (n=21) ADRs in 30-
39 years of age group were observed. The cases observed were of breast cancer (n=52, 62.65%), ovarian
cancer (n=14, 16.86%), GI Cancer (n=8, 9.63%), and others that include head and neck cancer (n=3,
3.61%), lymphomas (n=3, 3.61%), sarcomas (n=2, 2.40%) and mass on chest wall (n=1, 1.20%). In
general, the common adverse effects observed were neutropenia/pancytopenia/anemia (n=64, 77.10%),
alopecia (n=51, 61.44%), nausea and vomiting (n=39, 46.98%), fatigue/anorexia (n=26, 31.32%), mouth
sores (n=21, 25.30%), fever and chills (n=20, 24.09%) and diarrthea (n=12, 14.45%). According to the
three scales employed for ADRs assessment {i.e. (WHO) causality assessment scale, Naranjo's Algorithm

and modified Hartwig’s and Siegel scale for preventability and severity of ADRs}, the results are in close

agreement with each other with respect to occurrence and severity of the ADRs. A number of ADRs are

observed in various cancer patients receiving chemotherapy indicating high need of ADR monitoring and

reporting. The problem of under-reporting of ADRs is a big issue and must not be overlooked.
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INTRODUCTION

Cancer is the uncontrolled growth and spread of
uncharacteristic cells. Two gene classes that may be
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responsible in development of cancer are

(a)
Oncogenes: causing over production of proteins,
stimulating cell proliferation and (b) Tumor suppressor
genes: encoding for proteins, controlling improper cell
division or growth!"l,

Patients are treated with different drugs at the same
time in Combination chemotherapy and the principal gain

is minimizing the chances of resistance due to any one
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agent. Neo-adjuvant chemotherapy is preoperative
treatment designed to shrink the primary tumor rendering
local therapy (surgery or radiotherapy) less disparaging or
more successful ?' The frequency and duration of
chemotherapy cycles are restricted due to toxicity to the
patient ' Since different drugs work through different
cytotoxic mechanisms, they can be given jointly at full
doses in chemotherapy regimens [

World Health Organization (WHO) defines an ADR
as “any response to a drug which is harmful, inadvertent
and occurs at doses used in man for prophylaxis,
diagnosis or therapy” " The data on ADRs has shown
that it has become one of the top ten causes of death in
the US yearly ! and represents a major clinical problem
for humans and healthcare costs "' Chemotherapeutic
drugs have a narrow therapeutic index and early
recognition of drug toxicity helps to amend the course of
drug therapy to diminish toxic effects *} A recent study
from a South Indian tertiary care teaching hospital has
reported antineoplastic agents as common drugs class
causing the ADRs " Many of the adverse effects of
antineoplastics are an extension of their therapeutic action
disturbing all fast dividing cells """ ADRs are mostly not
preventable due to the poor predictability and poorly
understood mechanisms. However, with satisfactory pre-
medication, common ADRs like nausea and vomiting can
be efficiently controlled. In this connection, the patients
should also be counseled well about the therapy and its
effects before starting the therapy so as to manage any
ADRs timely '
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METHODOLOGY

All patients who received the prescribed intravenous
cancer chemotherapy of at least three cycles in KIRAN
Hospital (Karachi Institute of Radiology and Nuclear
Medicine), Karachi, Pakistan, were selected in this study.
Patients who are less than 12 years of age and the out-
patients were excluded from the study. The researchers
selected 83 female patients’ cases randomly from a recent
record of six months in KIRAN Hospital. The study was
conducted from March to May, 2012. Necessary patients’
details were collected from the case records on a specially
designed Performa with the help of doctors present on
site. The ADRs based on WHO causality definitions were
included in the study !? Severity and preventability
assessments were done as per the Naranjo Algorithm !*!
and modified Hartwig and Siegel scale !'*" The causality
was assessed by using the World Health Organization

(WHO) causality assessment scale ['*

RESULTS

Among the cases studied, there were 83 females
having different types of cancers. It was recorded from
the patients’ files that 77.10% (n=64) patients belonged
to lower socioeconomic class; while 21.68% (n=18)
belonged to middle class and 1.20% (n=1) belonged to
upper class. Among 83 females, 66.26% (n=55) patients
were married while 19.27% (n=16) were unmarried. The
calculated average BMI of these cancer patients was
24.30 kg/m>.

Regimensfor Various Types of Cancers:

83 cases of various types of cancers were recorded
from the female cancer patients’ files (Fig.1). Majority
patients received 3 to 6 cycles of the prescribed regimen.
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Tvpe of cancer

Cancer Stage

Number of Cycles of regimen

¢ Breast Cancer Stage 3 and 4 10
e Ovarian Cancer Stage 3 4
¢ Head and Neck Cancer Stage 2 and 4 7
e GI cancer Stage 2 and 3 6
e [Lymphoma Stage 4 6
e Other cancers Stage 3 6

Patients were given: injection Pheniramine meleate,
injection Dexamethasone, injection Metoclopramide,
injection Ranitidine, tablet Prednisolone and Normal
Saline or Ringer’s Lactate as premedications for different
expected symptoms as per requirement of the patient and
these are in line with the standard treatment.

Among 52 (62.65 %) women with breast cancer, 34
(40.96%) were treated with FAC (5-fluorouracil,
doxorubicin, with
paclitaxel, doxetaxel and vinorelbine. Fourteen (16.86%)
treated with AC (doxorubicin and

cyclophosphamide) with or without paclitaxel and

cyclophosphamide) or without

women were

doxetaxel.

Out of 8 (9.63%) patients of GI Cancer, two (2.40%)
patients of colorectal carcinoma received FOLFOX
regimen (5-fluorouracil, folinic acid and oxaliplatin)
whereas 3 (3.61%) patients received FL (5-fluorouracil
and folinic acid). Two (2.40%) patients of oesophageal
cancer were on cisplatin with 5-fluorouracil and one
patient (1.20%) with gall bladder cancer was treated with
carboplatin plus gemcitabine.

In total 3 (3.61%) patients with Hodgkin’s and non
Hodgkin’s lymphoma (stage 1V), one (1.20%) patient
received ABVD

therapy (doxorubicin, bleomycin,
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vinblastine, and dacarbazine); two (2.40%) were on
CHOP
vincristine, and prednisone which is the standard of care

regimen  (cyclophosphamide, doxorubicin,
for patients with diffuse large-B-cell lymphoma.

There were 3 (3.61%) cases of head and neck cancer
out of which 2 (2.40%) patients were on cisplatin with 5-
fluorouracil and one (1.20%) patient was on cisplatin, 5-
fluorouracil and carboplatin regimen.

In 14 (16.86%) cases of ovarian cancer, 10 (12.04%)
patients were receiving paclitaxel with carboplatin and 4
(4.81%) were on BEP (bleomycin, etoposide, and
cisplatin) chemotherapeutic regimen.

Two (2.40%) patients of sarcomas were observed in
which one (1.20%) case of Ewing’s sarcoma was
receiving VAC-IE therapy (vincristine, actinomycin,
cyclophosphamide- ifosfamide and etoposide) and one
(1.20%) case of rhabdo-myosarcoma was on VAC
therapy (vincristine, actinomycin, cyclophosphamide).

Adverse Drug Reactions:

Fig. 2 shows that ADRs mostly occurred in the age
group of 40-49 years (n=25, 30.12%). It is evident from
the estimation of ADRs that most of the patients (n=64,
77.10%) had risk for developing neutropenia/ anemia/
pancytopenia, alopecia (n=51, 61.44%) and nausea and
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vomiting (n=39, 46.98%) (Table 1); mucositis was in
25.3% (n=21) and 31.32% (n=26) patients suffered from
fatigue and tiredness during chemotherapy. It can be seen
that patients suffered from more than one ADR at a time
(Table 1).
The drugs used for management of ADRs in the
observed cases were:
e  Metoclopramide and Dimenhydrinate for nausea and
vomiting.
e Filgrastim, Blood transfusion, vitamin B 12, Iron
complex and Ceftazidime in myleosuppression.

e Mouth wash and Nystatin drops for mouth sores;
Fluconazole in mucositis.
Hydrochloride

smectite for diarrhea.

e Loperamide and Dicotahedral

e Normal Saline and Ringer’s Lactate for electrolyte
imbalance.

e Prednisolone and Dexamethasone preparations in
skin changes.

e Aluminium hydroxide, Magnesium hydroxide,
Oxethazaine, Ranitidine and Omeprazole in
hyperacidity, ulcers and dyspepsia.

e  Acetaminophen, Mefenamic acid and Diclofenac
sodium for pain management.

e Furosemide to relieve edema.

e Alprazolam in anxiety.

e  Cyproheptadine and Multivitamins in anorexia.

e  Pholcodine, Pseudoephedrine HCI, Chlorpheniramine
maleate and menthol syrup for cough.

ADR Assessment Using Various Scales:

From the Naranjo Algorithm Scale ! | it was
observed  that 59 (71.08 %) cases of
Neutropenia/Anemia/Pancytopenia and 25 (30.12%)
cases of alopecia were ‘Definite’; 23 (27.71%) cases of
alopecia and 17 (20.48%) cases of nausea/vomiting were
‘probable’; there were 12 (14.45%) cases of ‘Possible’
nausea/vomiting; 3 (3.61%) cases of dyspnoea/ shortness
of breath were ‘Doubtful’ (Table 2). Hence, all the ADR
results depend on various types/cycles of chemotherapies
employed.

The Modified Hartwig and Siegel Severity
Assessment ' showed 51 (61.44 %) cases of Alopecia,
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20 (24.09%) cases of fatigue/tiredness/anorexia and 20
(24.09%) cases of neutropenia/anemia/pancytopenia to
be ‘Mild’; 27 (32.53%) cases of Nausea/Vomiting and 15
(18.07%) cases of mouth sores/ulcers to be ‘Moderate’,
44 (53.01%) cases of neutropenia/Anemia/pancytopenia
to be ‘severe’ and none to be ‘Lethal’ (Table 2).

The WHO Causality Assessment ' revealed 64
(77.10%) cases of neutropenia/anemia/pancytopenia, 51
(61.44%) cases of alopecia and 39 (46.98%) cases to be
‘Certain’; 15 (18.07%) cases of fever/chills, 11 (13.25%)
cases of skin changes and 10 (12.04%) cases of dyspepsia
to be ‘likely/probable’; 5 (6.02%) cases of headache/pain
and 4 (4.81%) cases of cough and electrolyte imbalance
to be ‘unlikely’ (Table 2).

Table (3) shows that various regimens are related to
the occurrence of various ADRs which cause distress and
anxiety among cancer patients. The most common
regimens which were observed associated with various
major ADRs were AC + Taxol (alopecia, neutropenia/
pancytopenia), FAC +
(neutropenia/ anemia/ pancytopenia), 5 FU + Cisplatin

anemia/ combinations
nausea/ vomiting, alopecia, neutropenia/ anemia/
pancytopenia, mouth sores/ ulcers), BEC (nausea/
vomiting), FL (alopecia, diahorrea/ constipation) and
Carboplatin + Taxol (neutropenia/anemia/pancytopenia)
regimens (Table 3).

DISCUSSION

Various chemotherapeutic agents may be used in
combination for treating breast cancer depending on
factors such as tumor characteristics, lymph node status,
and the age and health of the patient '®" Use of AC
regimen followed by taxol regimen for cost effectiveness
of therapy was observed in case of women belonging to
lower socio-economic class. In this study, majority
women (n=34, 40.96%) were treated with FAC therapy
with or without paclitaxel, doxetaxel and vinorelbine.

The standard adjuvant treatment of colon cancer is
fluorouracil plus leucovorin (FL). It is reported that
Oxaliplatin  improves the effectiveness of this
combination in the patients with metastatic colorectal
cancer ' In this study, fluorouracil combinations were
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used for the treatment of GI cancers. Among the 3
(3.61%) lymphoma patients observed, 2 were receiving
CHOP regimen which is the standard treatment for young
and elderly patients **!. For advanced Hodgkin’s disease,
MOPP (mechlorethamine, vincristine, procarbazine, and
and ABVD (doxorubicin,
vinblastine, and dacarbazine) regimens are reported as

prednisone) bleomycin,
standard chemotherapeutic combinations **?* Out of 3
(3.61%) cases, 2 cases of head and neck cancer were
treated with the most common combination of cisplatin
and 5-fluorouracil ) and majority of patients with
ovarian cancer (n=10, 12.04%) were given paclitaxel
with
carboplatin over cisplatin, due to the results found in a

carboplatin. Many oncologists favor using
recent phase III trial conducted by the Gynecologic
Oncology Group (GOG-158) 2!

The reasons for the amplified occurrence of ADRs in
females may be due to the different factors like puberty,
pregnancy, life style, environment, etc *?”-?*) The ADRs
were observed mostly in patients between 40-49 years of
age (n=25, 30%) which may be due to the stumpy
metabolizing capacity and reduced excretory functions *
% 28 Mostly (n=64, 21.12%) patients suffered from
neutropenia/ anemia/ pancytopenia due to
myleosuppression during chemotherapy and this may be
life threatening * (Table 1). Alopecia (n=51, 61.44%)
was also a frequent and inescapable ADR found during
cancer chemotherapy " From the assessment of various
scales employed for ADRs estimation, it was also
observed that most common ADRs experienced by the

Bl and

patients were neutropenia/anemia/pancytopenia
alopecia ). It is notorious that nausea and vomiting
develop after chemotherapy treatment which depends on
several factors e.g. sex and age in female patients;
younger patients are at greater risk “°*?" In the study, it

was observed that (n=39, 46.98%) patients developed
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nausea and vomiting after chemotherapy. The antiemetic
agents are helpful in decreasing the occurrence of nausea
and vomiting and benzodiazepines can be taken orally
prior to chemotherapy treatment to reduce anticipatory
nausea % 3% According to several studies, fatigue
affects up to 70% of patients during chemotherapy and

radiotherapy **3%

and limits normal daily activities;
31.32% (n=26) patients were observed with fatigue and
tiredness during chemotherapy. Up to 30% of cancer
survivors experienced fatigue for years even after
stopping the treatment. 3738 Some cancer patients who
participated in an aerobic training program experienced a
reduction in fatigue ***%" Diarrhea may come about due
to mucosal cell toxicity and mucosal tissue injury is a
dose-limiting consequence which causes weight loss and
nutritional deficits for many patients “'“*%; this was
observed in n=12 (14.45%) patients in the study. It can
in Table (3) that (29

130321 " heutropenia/anemia/pancytopenia
[35-36]

also be seen alopecia

nausea/vomiting

8 are the common ADRs

and fatigue/tiredness
encountered due to the use of various chemotherapeutic
agents employed.

ADRs are not preventable but their incidence can be
decreased by timely use of various medications. Patients’
tolerance is an important factor and there is a high need
for patient counseling about the therapy and possible

ADRs during treatment.
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Table 1. Overall Typesof ADRs Observed

Fakhsheena Anjum et al

IN NO. OF
ADRs OBSERVED PER CYCLES NO. OF PATIENTSHAVING PATIENTS (%)
PATIENT (CHEMOTHER ADRSs (OUT OF 83) HAVING ADRs
APY)=
NAUSEA, VOMITING C1-C10 39 46.98
FATIGUE/TIREDNESS/ANORE C1-C7
CIA 26 31.32
ALOPECIA C3-C7 51 61.44
NEUTROPENIA/ANEMIA/PAN C1-C10 o 10
CYTOPENIA
BLEEDING C4-C7 4 481
MOUTH SORES/ULCERS C3-C7 21 25.30
DIARRHOEA/CONSTIPATION C2-C10 12 14.45
FEVER/CHILLS C3-C7 20 24.09
HEADACHE/PAIN C4-C7 5 6.02
ITCHING/SWELLING C4-C7 10 12.04
EDEMA C3-C6 4 481
SKIN CHANGES C3-C9 11 13.25
DYSPEPSIA C3-C7 10 12.04
EPIGASTRIC PAIN C3-C4 2 2.40
DYSPNEA/SOB C3-C4 3 3.61
DEAFNESS/ EAR CLOSED C4 1 1.20
DYSURIA C3 1 1.20
INSOMNIA/ANXIETY 2 1 1.20
NEUROPATHY C4 1 1.20
COUGH C4 4 4.81
ALLERGY 2 1 1.20
DYSPHASIA Cé6 1 1.20
INFECTION C3-C7 6 7.22
FOLIC ACID DEFICIENCY C3 1 1.20
ELECTROLYTE IMBALANCE C3 4 481
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Table 2. Various Scales Used For ADRs Assessment

SCALESUSED FOR ADRSASSESSMENT

ADVERSE DRUG WHO CAUSALITY HARTWIG AND SIEGEL NARANJO
REACTIONS (ADRS) SCALE SCALE ALGORITHM

C L uL MI MO S DE | PR | P | DO
NAUSEA, VOMITING 39 0 0 12 27 0 101712 0
FATIGUE/TIREDNESS/ANORE

22 4 0 20 6 0 15 11 ] 0 0
XIA
ALOPECIA 51 0 0 51 0 0 25 | 23 | 3 0
NEUTRO/ANEMIA/PANCYTO

64 0 0 20 0 44 59 | 5 0 0
PENIA
BLEEDING 0 3 1 1 3 0 0 0 | 4 0
MOUTH SORES/ULCERS 21 0 0 5 15 1 0] 9 | 2 0
DIARRHOEA/CONSTIPATION 12 0 0 2 10 0 5 3 | 4 0
FEVER/CHILLS 5 15 0 7 13 0 11 9 0 0
HEADACHE/PAIN 0 0 5 3 2 0 4 1 0 0
ITCHING/SWELLING 8 2 0 10 0 0 0 4 | 6 0
EDEMA 0 4 0 3 1 0 4 0| 0 0
SKIN CHANGES 0 11 0 2 9 0 7 0 | 4 0
DYSPEPSIA 0 10 0 0 10 0 2 6 1 1
EPIGASTRIC PAIN 0 2 0 0 2 0 0 1 0 1
DYSPNEA/SOB 0 0 3 3 0 0 0 0|0 3
DEAFNESS/ EAR CLOSED 0 0 1 1 0 0 0 0o | o 1
DYSURIA 0 0 1 1 0 0 0 0|0 1
INSOMNIA/ANXIETY 0 0 1 1 0 0 0 0 1 0
NEUROPATHY 0 0 1 1 0 0 0 1 0 0
COUGH 0 0 4 0 4 0 0 0 | 4 0
ALLERGY 0 1 0 0 1 0 0 0 1 0
DYSPHASIA 0 0 1 1 0 0 0 0 0 1
INFECTION 0 6 0 0 6 0 6 0|01 0
FOLIC ACID DEFICIENCY 0 0 1 1 0 0 0 0o | o 1
ELECTROLYTE IMBALANCE 0 4 0 4 0 0 4 0 | 0 0
Where:

C= certain, L= likely, UL= unlikely
MI= mild, MO= moderate, S= severe
DE-= definite, PR= probable, P= possible, DO= doubtful
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Table3. ADRsDueto Various TreatmentsRegimens

ADRs DIFFERENT TREATMENTSREGIMEN
ADVERSE DRUG C F B FAC+OTH AC+T TAXOL+ LESS
AB FOL | F 5FU | C CARBOPLA
REACTIONS H A E ER AXO OTHER COMMON
VD FOX | L +Cis | is TIN+TAXOL

(ADRs) OoP C C DRUGS L DRUGS REGIMEN
NAUSEA/

2 - 1 2 3 5 6 1 1 2 5 2 3
VOMITING
FATIGUE/
TIREDNESS/ - - 1 1 - - 3 - 1 5 - - 3
ANOREXIA
ALOPECIA 1 - 4 - 4 - 4 2 2 10 1 2 6
NEUTROPENIA/AN
EMIA / 2 - 3 1 2 3 4 - 5 11 8 2 4
PANCYTOPENIA
BLEEDING - - - - -1 1 - - - - - -
MOUTH SORES/

- - 1 1 3 1 4 1 1 2 1 - 2
ULCERS
DIARRHOEA/

1 - - 1 4|3 1 - - - - 1 4
CONSTIPATION
FEVER/ CHILLS 1 - 2 1 - - 2 - 2 1 - - 3
HEADACHE/ PAIN - - 1 2 1 1 3 - 3 1 - - -
ITCHING/

- - - 1 - - 2 6 1 2 - - -
SWELLING
EDEMA - - - - - - 1 - - - - - -
SKIN CHANGES - - - - 1 - 3 - 1 1 - - 2
OTHER

1 - 4 1 - 1 5 - 3 7 1 2 2
TOXICITIES
Where:

CHOP= Cyclophosphamide, Doxorubicin, Vincristine, Prednisone

ABVD= Doxorubicin, Bleomycin, Vinblastine, Dacarbazine

FAC= 5-Fluorouracil, Adriamycin(Doxorubicin), Cyclophosphamide

FL= = 5-Fluorouracil, Folinic acid

FOLFOX= 5-Fluorouracil, Oxaliplatin, Folinic acid (leucovorin),

BEC= Bleomycin, Etoposide, Cisplatin

AC= Adriamycin, Cyclophosphamide

Cis= Cisplatin

NOTE: The less common treatments/regimens include Docetaxel or Paclitaxel with Transtzumab; VAC-IE (vincristine-actinomycin-cyclophosphamide-

ifosthamide-etoposide) with Mesna; CVP (cyclophosphamide-vincristine-prednisone); VAC (vincristine-actinomycin-cyclophosphamide).
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GI CANCER

BREAST CANCER
62.65%

Fig 1. Per centage of Cancer Prevalence
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Fig. 2. Occurrence of ADRsin Various Age Groups
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