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Platinum-based chemotherapy is one of the most common therapies employed in oral cancer treatment.
This is a prospective cohort study to analyse the pattern and incidence of adverse drug reactions to
platinum-based chemotherapeutic regimens in oral cancer patients. Pharmacovigilance studies are still
unexplored in oral cancer patients in Bihar, India. Oral cancer patients who received platinum-based cancer
chemotherapy were monitored for adverse drug reactions. The collected reports analysed for demographic,
causality, preventability and severity of adverse drug reactions. Causality was assessed by the World Health
Organization causality assessment scale. Preventability and severity of adverse drug reactions assessed by
modified Schumock and Thornton scale, modified Hartwig and Siegel scale, respectively. Incidence rate,
relative risk and attributable risk were evaluated among the regimens. Out of 120 patients, 108 (90%) patients
were males. One hundred and five patients (87.5%) developed a total of 247 adverse drug reactions. World
Health Organization Uppsala Monitoring Centre causality scale showed 82% of adverse drug reactions
were “certain”, 15% were “probable” and 3% were “possible”. Modified Hartwig and Siegel severity scale
showed 89% of adverse drug reactions were of “mild” and 11% were of “moderate” type. Schumock and
Thornton preventability scale showed 93% of adverse drug reactions were “not preventable” and 20% were
“probably preventable”. Paclitaxel+carboplatin regimen showed lowest values in terms of adverse drug
reactions. Platinum-based chemotherapy was used in the treatment of oral cancer. From this study it is
evident that paclitaxel+carboplatin regimen reported least incidence rate of adverse drug reactions among
platinum regimens. Incidence rate was more reported in cisplatin regimen.
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Adverse drug reaction is a common phenomenon
associated with cancer chemotherapy. According to
World Health Organization (WHO) an adverse drug
reaction (ADR) is defined as a response to a drug which
is noxious and unintended, which occurs at doses
normally used in man for prophylaxis, diagnosis or
therapy of disease or for modification of physiological
function excluding failure to accomplish the intended
purpose 1]. ADRs cause serious disability and mortality
to patients besides being a burden to the healthcare
system[2,3]. Pharmacovigilance is a branch of science,
which deals with monitoring, detection, assessment,
understanding and prevention of ADRs[4]. Oral cancer
is a head and neck cancer with cancer growth located
in the oral cavity[5]. Ninety percent of all oral cancers
are squamous cell carcinomas[6]. About 135 000
[

deaths are reported in the world every year due to
oral cancer[7]. Amongst the top three types of cancers
in the Indian subcontinent, oral cancer accounts for
30% of all cancers and is a major medical problem[8].
National cancer registry programme of the Indian
Council of Medical Research reported highest number
of oral cancers worldwide with up to 80 000 new cases
annually[9]. Tobacco and alcohol are regarded as the
major risk factors for oral cancer[10]. Different studies
suggest that smokeless tobacco or chewing of tobacco
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is a major reason for occurrence of oral cancer[11,12].
Oral cancer risk is found higher in the population
belongs to lower socio-economic class[13].
Platinum-based chemotherapy consisting of either
cisplatin or other platinum analogues is combined with
other drugs used in treatment of recurrent or metastatic
squamous cell carcinoma of oral cavity. The platinumbased chemotherapy along with chemoradiotherapy
(radiotherapy plus concurrent chemotherapy) are
considered as standard treatment of locally advanced
oral cancer treatment[14].
Platinum compounds are associated with different
adverse drug reactions and most of it is dose limited[15].
Different studies especially done in southern India
support this statement[16]. Our study is done in the
eastern state of Bihar in India, where oral cancer is more
prevalent and where these types of studies are limited.
Rising costs of patient care, increasing awareness of
patients towards the untoward effects of the drugs and
the rise in the frequency of cases of litigation against
doctors and hospitals have made clinicians, hospital
administrators and health care providers aware of the
necessity to closely monitor adverse drug reactions[17].
This study is mainly focusing on pattern of ADRs
occurred due to treatment with different platinum-based
chemotherapeutic regimen used in oral cavity cancer.
According to our knowledge no pharmacovigilance
studies have ever performed in ADRs of platinumbased chemotherapeutic regimen used in oral cavity
cancer.

MATERIALS AND METHODS
The study was approved by Institutional Ethical
Committee of Mahavir Cancer Sansthan, Patna, India.
This was a prospective observational study carried out
for a period of 8 mon. Prior to study, detailed informed
patient consent was obtained. Oral cancer confirmed
patients who received platinum-based chemotherapeutic
regimens were included for the study. Baseline data
including demographic and chemotherapeutic details
were recorded. Case records, drug charts, medical and
nursing notes of the patients were reviewed for the
presence of adverse drug reactions after each chemo
cycles. Laboratory data, discussion with doctors and
nursing staff are also used for finding possible ADRs.

were categorized into certain, probable and possible
types. The severity of the ADRs was determined using
Hartwig and Siegel scale. According to this scale,
ADRs were assessed as mild, moderate and severe[19].
The modified Schumock and Thornton criteria were
used for determining the preventability of the ADRs[20].
Three major regimens which were used in the hospital
were 5-FU+cisplatin; paclitaxel+carboplatin; cisplatin
alone were included in the study. A total of 120 patients
were included, 40 patients on each regimen. The
statistical data analysis was done using SPSS software
package version 16.

RESULTS AND DISCUSSION
Demographic and clinical characteristics of patients
were shown in the Table 1. Out of 120 patients who
were included in the study, 108 (90.0%) were males.
Mean age of patients was 46.24±11.0 y (95% CI,
44.23-48.23). Most of the patients belonged to the age
group 40-60 y (58.3%). Ninety five patients (79.2%)
had tobacco addiction and 25 (20.8%) did not. Buccal
mucosa (47.5%) was the common anatomical subtype
of oral cancer observed in the study. According to
American Joint Committee on Cancer (AJCC) staging
most of the cases belonged to stage IV (84.1%). Most
of the cases belonged to grade 1 keratinizing squamous
cell carcinoma (66.0%). Forty eight (40.0%) patients
had body mass index (BMI) less than normal, 63
(52.5%) patients possessed normal BMI, 7 (15.8%)
were overweight and 2 (1.7%) were obese.
TABLE 1: DEMOGRAPHIC AND
CHARACTERISTICS OF PATIENTS
Demographic details
Age group

Sex
Tobacco addiction
BMI

Tumour site

The causality relationship of the reported ADRs
was analysed using World Health Organization
Uppsala Monitoring Centre (WHO UMC) causality
assessment scale[18]. On the basis of this scale, ADRs
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20-40 y
40-60 y
Above 60 y
Male
Female
Yes
No
Under weight
Normal weight
Over weight
Obese
Buccal mucosa
Lip
alveolus
Gingiva buccal sulcus
Soft palate
Other region
Tongue

CLINICAL
Frequency
41 (34.2%)
70 (58.3%)
9 (7.5%)
108 (90%)
12 (10.0%)
95 (79.2%)
25 (20.8%)
48 (40.0%)
63 (52.5%)
7 (5.8%)
2 (1.7%)
57 (47.5%)
4 (3.3%)
20 (16.7%)
6 (5%)
1 (0.8%)
1 (0.8%)
31 (25.8%)
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ADR assessment using various scales indicated
out of 120 patients who received platinum-based
chemotherapy 105 patients (87.5%) developed a total
of 247 ADRs. According to WHO UMC causality scale,
82% of ADRs were “certain”, 15.0% were “probable”
and 3.0% were “possible” (fig. 1). According to modified
Hartwig and Siegel severity scale, 89.0% of ADRs were
of “mild” and 11.0% were “moderate” type (fig. 1).
According to Schumock and Thornton preventability
scale, 93.0% ADRs were “not preventable” and 20.0%
were found to be “probably preventable” (fig. 1). Most
number of ADRs were reported in cisplatin regimen
(125) followed by 5-FU+cisplatin (79) (Table 3). Most
ADRs were reported in the haematological system
(74.8%) followed by skin (8.9%) and renal system
(6.3%, Table 2).
From Table 3 it can be concluded that the incidence rate

was comparable in the case of cisplatin regimen and
5-FU+cisplatin regimen. Relative risk and attributable
risk is highest in cisplatin regimen compared to other
two regimens. Paclitaxel+carboplatin regimen showed
the lowest values among the three regimens in ADRs
incidence rate, relative risk and attributable risk. The
chi-square test between regimen and ADR incidence
showed a statistically significant association (P=0.01).
Univariate analysis of regimens revealed variance of
32.3%.
Fig. 2 depicted paclitaxel+carboplatin regimen
and assessment of the associated ADRs with this
regimen. WHO UMC causality assessment of this
regimen showed 88.0% of ADRs were “definite” and
12.0% were “probable”, Hartwig and Siegel severity
assessment showed 97.5% were ‘mild’ and 2.4% were
of ‘moderate’ type, Modified Schumock and Thornton

Fig. 1: Causality, severity and preventability assessment of reported ADRs.

TABLE 2: ADRS DISTRIBUTION IN DIFFERENT ORGAN SYSTEM
Organ system involved

Haematological system (74.8%)

Gastrointestinal system (5.2%)

Respiratory system (1.2%)
Central nervous system (0.80%)
Renal system (6.4%)
Skin (8.9%)
Musculoskeletal system -2.40%
November-December 2016

ADRs
Anaemia
Leucopenia
Thrombocytopenia
Neutropenia
Lymphopenia
Vomiting
Constipation
Anorexia
Gastritis
Breathlessness
Restlessness
Dizziness
Renal function test abnormality
Alopecia
Weakness
Indian Journal of Pharmaceutical Sciences

Frequency
93
17
28
19
28
7
1
1
4
3
1
1
16
22
6

Percentage
37.60%
6.80%
11.30%
7.60%
11.30%
2.80%
0.40%
0.40%
1.60%
1.20%
0.40%
0.40%
6.40%
8.90%
2.40%
743
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TABLE 3: ADRs INCIDENCE, RELATIVE RISK AND ATTRIBUTABLE RISK AMONG REGI
Regimen

Cisplatin (with radiation)
5-FU+Cisplatin
Paclitaxel+Carboplatin

Number
of ADR
reported
125
79
43

Number of cases
ADRs
reported (n=40 incidence
in each regimen)
rate
38
36.1%
37
35.2%
30
28.5%

Relative Attributable
risk
risk
2.78
1.76
0.42

63.1%
43.1%
42.8%

P-value Univariate
analysis
0.01

32.3%
variance

Fig. 2: Causality, severity and preventability assessment of ADRs in paclitaxel+carboplatin regimen.

scales of preventability showed 100% were “not
preventable” ADRs. As shown in Table 4, major type
of ADR reported was anaemia followed by leucopenia.
Fig. 3 showed 5-FU+cisplatin regimen and assessment
of its ADRs. WHO UMC causality assessment of this
regimen showed 92.4% of ADRs were “definite”, 5.0%
were “probable” and 1.26% are possible, Hartwig and
Siegel severity assessment showed 77.2% are mild
and 22.7% are moderate type, modified Schumock and
Thornton scale of preventability showed 98.7% were
“not preventable” and 1.2% are “probably preventable”.
From Table 4 it can be concluded that the major type of
ADRs reported in the regimen were anaemia followed
by neutropenia.
Fig. 4 depicted cisplatin regimen and assessment of
its ADRs. WHO UMC causality assessment showed
75.2% of ADRs were “definite”, 5.6% were “probable”
and 19.20% were ‘possible’, while Hartwig and Siegel
severity assessment showed 94.2% were ‘mild’ and
5.7% were ‘moderate’ type, modified Schumock and
Thornton scale of preventability revealed 92% were
“not preventable” and 8.0% “probably preventable”.
The major types of ADRs reported in the regimen were
anaemia followed by renal test abnormality as shown
in Table 4.
Oral cancer is the sixth most common malignancy
744

reported globally and an important public health
problem. Two-thirds of the oral cancer cases are
being reported from the developing countries.
Approximately, 275 000 cases get reported globally
every year[21]. The platinum compounds were first
identified as potential antiproliferative agents in
1965 and cisplatin was the first member of this class,
which now has in addition carboplatin and oxaliplatin.
Platinum compounds were associated with increased
risk of toxicities related to renal, haematological,
gastrointestinal and neurological systems. Amifostine,
a cytoprotective agent is reported to cause a reduction of
renal toxicity associated with repeated administration of
cisplatin[22,23]. Platinum compounds especially cisplatin
is highly emetogenic drug and antiemetic drug should
be given to the patient before starting chemotherapy.
This study was done exclusively on oral cavity cancer
patients and the results from this study may help the
physicians while preferring treatment regimens for
their patients. Especially when they are considering
the particular platinum compound they can choose a
regimen with minimum risk for the patients.
The mean age of presentation with oral cancer was 48.8 y.
This is quite low when compared to study done by Aruna et
al.[24]. The male patients (90%) were dominant in the study
and this result was similar to the study done by Krishna et
al.[25] The most affected anatomical site in our study was
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TABLE 4: ADRs DISTRIBUTION AMONG REGIMENS
Regimen
Cisplatin

5-FU+cisplatin

Paclitaxel+carboplatin

ADRs
Anaemia
Leucopenia
Thrombocytopenia
Neutropenia
Lymphopenia
Vomiting
Constipation
Anorexia
Gastritis
Breathlessness
Dizziness
Renal function test abnormality
Alopecia
Weakness
Anaemia
Leucopenia
Thrombocytopenia
Neutropenia
Lymphopenia
Vomiting
Alopecia
Weakness
Restlessness
Anaemia
Leucopenia
Neutropenia
Lymphopenia
Alopecia

Frequency
29 (11.7%)
10 (4%)
14 (5.6%)
2 (0.8%)
20 (8.09%)
5 (2.02%)
1 (0.4%)
1 (0.4%)
4 (1.6%)
3 (1.21%)
1 (0.4%)
16 (6.4%)
14 (5.6%)
5 (2.02%)
36 (14.5%)
7 (2.8%)
7 (2.8%)
16 (6.4%)
3 (1.2%)
2 (0.8%)
6 (2.4%)
1 (0.4%)
1 (0.4%)
28 (11.3%)
7 (2.8%)
1 (0.4%)
5 (2.02%)
2 (0.8%)

P-value
0.06
0.004
0.179
0.00
0.000
0.07
0.36
0.36
0.01
0.04
0.36
0.00
0.002
0.02
0.06
0.004
0.17
0.000
0.000
0.07
0.002
0.02
0.36
0.06
0.004
0.00
0.00
0.002

Fig. 3: Causality, severity and preventability assessment of ADRs in 5-FU+cisplatin regimen.

buccal mucosa (47.5%). This result is comparable to the
findings by Krishna et al.[25] BMI of majority of patients were
found to be normal or below normal. A study conducted
by Chatterjee et al., reported that low BMI patients were
more vulnerable to ADRs. This study supports the findings
of Chatterjee et al.[26] Histological grade of squamous cell
carcinoma revealed that majority of the cases were of grade I
November-December 2016

type (80%). The result was in agreement with those reported
by Krishna et al.[25] Stage III and IV were majority in our
study with stage IV was predominant at 84.0%. But findings
in our study were in contrast to the study of Krishna et
al., where all four stages were almost equally reported[25].

According to our study, out of 120 oral cancer patients
who received platinum-based chemotherapeutic
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Fig. 4: Causality, severity and preventability assessment of ADRs in cisplatin regimen.

regimens, 105 patients (87.5%) reported to have ADRs,
which is less than those reported by Surendiran et al.[16]
According to WHO UMC causality assessment, most
of the ADRs belonged to the category “certain” (82%),
which showed that there is definite relationship with
the treatment. According to modified Hartwig and
Siegel scale, most of the ADRs belonged to “mild”
category (89.0%). This result was in agreement with the
results reported by Surendiran et al. and another study
conducted in a tertiary hospital in Gujarat India[16,27].
According to Schumock and Thornton preventability
assessment, most of the ADRs belonged to the “not
preventable” category (93.0%) and similar results have
been reported by Surendiran et al. and Khandelwal et
al.[16,28]
Cisplatin regimen was reported with most number
(125) of ADRs, a result that is in agreement with that
reported by Chopra et al.[29] The reason behind this is
the effect of radiation along with the chemotherapy.
Our study revealed that most of the ADRs were in the
haematological system (74.8%), which is in agreement
with that reported by Mallik et al.[30] The univariate
analysis between the regimen showed a variance of
32.3%, which revealed that there was a variance in the
pattern of ADRs in different regimens. The incident
rate, relative risk and attributable risk were found
higher in the cisplatin regimen, which revealed higher
risk for the occurrence of ADRs when compared to
other two regimens.
Chemotherapy has a pivotal role in the improvement
of outcome in oncology patients. It is vital to recognize
the toxicities related to the antineoplastic drug for better
patient safety. Enhanced use of preventive measures
and early detection of drug toxicity can reduce the
severity of ADRs. Therefore, a comprehensive and
746

effective pharmacovigilance is needed to reduce the
burden of ADRs and thereby improving the patient
safety.
In conclusion, platinum-based chemotherapy is widely
used in the treatment of oral cancer. From this study, it
is evident that paclitaxel+carboplatin regimen reported
least incidence rate of ADRs among the platinum
regimens. Incidence rate was more reported in cisplatin
regimen. This is one of those limited studies which
were undertaken in the Bihar region, India. Majority
of population in this area is socially and economically
backward, this directly reflects in their health status.
So, it is high time that more pharmacovigilance study
especially in different cancer patients should be
conducted.
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