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1. Introduction

Cancer is a major burden of disease worldwide. Each year, millions
of people are diagnosed with cancer around the world, and more than
half of the patients eventually die from it.1 In many countries, cancer
ranks as the second most common cause of death following cardio-
vascular diseases, particularly in developing countries. With significant
advances with respect to treatment and prevention of cardiovascular
diseases, Cancer has or will soon become the number one killer in many
parts of the world. According to the International Agency for Research
on Cancer (IARC), a World Health Organization entity, India had 1.8
million people living with cancer (within five years of diagnosis) in
2012. During that year, about a million new cases were recorded, while
about 6, 83,000 deaths due to cancer were registered and 32.6 million
people were alive after five years of their diagnosis.2–4 Five year sur-
vival among head and neck cancer patients in developed countries
ranged between 0.3% and 12.6%, whereas in developing country it
ranged between 1% and 4.7%.A study from Mumbai showed a 5 years'
survival range between 25% for cancer tongue to 74% for lip.5,6

Head and neck cancers (HNC) are a heterogeneous group of neo-
plasms involving mucosal surfaces of the lip, tongue, oral cavity or
mouth, oropharynx, nasopharynx, hypopharynx, pharynx not otherwise
specified and larynx.7 Although there are many histological varieties,
the most common head and neck cancers are of squamous cell origin
and are referred to as Head and neck squamous cell carcinomas

(HNSCC).8

Information on cancer patterns and survival is essential for effective
planning of cancer control interventions. Hence, we aimed at studying
the clinico-epidemiological profile of HNC patients admitted in a ter-
tiary care hospital from 2013 to 2016 and also to estimate the survival
rate in them.

2. Subjects and methods

This study was conducted in a medical college teaching hospital,
which is a tertiary care multispecialty center. Majority of patients
coming to this hospital for cancer related treatments come from poor
socio-economic strata due to various government based schemes pro-
viding cancer treatment at subsidized rates. This hospital caters to the
cancer patients from coastal Karnataka and the north Kerala States. This
is a record based retrospective study from our institution. Information
was obtained from the records of patients diagnosed during the years of
2013–2016 as suffering from head and neck cancer using a data ex-
traction sheet. Indian Council of Medical Research designated Hospital
based cancer registry was established in the year 2015 in this hospital
with a dedicated data entry operator and medico social worker.
However, the records have been maintained in the institution even
prior to the registry.

Case definition: All confirmed and diagnosed Head and Neck cancer
cases attending various departments of our hospital during the period
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2013–2016 were included for this study.
Data Collection tool: Data was collected using a data extraction

sheet for retrieving the data from record. Patients' sociodemographic
characteristics, disease diagnostic details like the stage of cancer, time
of detection, previous treatment history, and type of treatment re-
ceived, and frequency of follow up visit was extracted from records.

2.1. Data capturing

Files of confirmed malignancy cases were requisitioned from the
medical records department based on the ICD coding. A medical tran-
scriptionist was trained by an oncologist for identifying and capturing
the relevant patient details. These patient's social and medical para-
meters were extracted from the file including the clinical notes and
radiological imaging records. These parameters were then used for
staging the patient. The American Joint Committee on Cancer (AJCC)
7th edition was used for the same. Staging and treatment details were
verified by an oncologist before entering the data.9 Files with in-
complete records or no records were not used for analysis.

Patients who could not come for follow-up visits were contacted
telephonically to ascertain the current status of the patient's malig-
nancy. In case of no response to the first call, a second phone call was
made after a few days. In case of no response to the second phone call,
the patient was deemed lost on follow up.

Data analysis: Survival analysis was performed and the predictors
for the survival of head and neck cancers were identified. Survival
analysis was performed based on following Parameters-Event of in-
terest, Occurrence of death. the starting point was considered from the
date of the first diagnosis of cancer and End of follow-up was on 31st
May 2017. Kaplan Meier graph was used to report median survival
time, if not obtained then mean survival time was reported. Cox hazard
model was performed to assess various determinants with the survival
of patients. P -value< 0.05 was considered to be statically significant.
All the analysis was performed using SPSS version 22 (IBM Corp.
Released, 2013. IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.).

3. Results

During 2013 to 2016, 454 confirmed head and neck cancer cases
were obtained out of which 85 Cases experienced event of interest
(death) and 92 cases were alive on 31st May 2017, Rest of the cases
could not be traced either due to lack of information in record on the
last visit of the patient, or unavailability of the contact number, in-
correct contact number. Among 92 cases who were alive, 21 patient's
information were obtained through telephonic enquires and rest 71
patient's information were obtained from hospital records.

The maximum follow-up period was 49 months and the mean follow
up period was 6.27 months. Out of 454 cases, 365 were males and 85
were females. All the patients belonged to Karnataka and northern part
of Kerala. It was seen that the clinico-epidemiological profile of the
subset of the patient did not differ from the other patients and it re-
presents the patient's population from where it is being derived
(Table 1).

Figs. 1 and 2 depict the survival of HNC patients and Table 2 shows
the Cox regression model for the predictors of survival. The inter-
pretation is as follows. There were 70 events of interest (deaths) in
males and 15 events in females. The mean survival (median not ob-
tained) for males was 29.35 months as opposed to a mean survival of
21.93 months for females. However, the p-value was not significant
(p=0.893). Similarly, the survival analysis for age category showed a
trend towards better survival in the younger age group (< 40 years and
41–50 years' age group) however the results were not significant
(p=0.84).

Mean survival time (in months) was calculated where the median
survival time could not be obtained. Stage 1 patients had the maximal

mean survival rate of 40 months. The results were statistically sig-
nificant (p=0.05). Survival was highest in a subset of patients who
underwent surgery alone as the treatment and lowest for those under-
going palliative radiotherapy alone. The results, however, were not
statistically significant. (p= 0.40).

4. Discussion and Conclusion

This was a hospital based retrospective record based study of 454
head and neck cancer cases treated during the period of 2013–2016.
Head and neck cancer constitute about one-third of all cancer seen at
our hospital. This could be attributed to the general trend of HNC in
India.10

This study shows that male cases were 4 times more compared to
female cases and a majority of the patients 310 (68.3%) were in
the> 50 yrs group which is probably because of the prolonged years of
tobacco exposure. This finding is in line with other studies.11 In many
studies, head and neck cancers are nearly twice as common in men as
they are in women and also diagnosed more often in people over age 50
than they are in younger people.12,13 The reason for this might be be-
cause Indian male is more prone to tobacco chewing, alcohol con-
sumption and smoking compared to that of female and also younger age
group are literate and having more awareness of cancer than compared
to old age group (Vercelli et al., 2006).

It was also noted that a small proportion of cases belonged to a
lower age group.14,15 This could be attributed to either the increased
prevalence of modifiable risk factors of HNC like tobacco consumption
and non-vegetarian diet or genetic predisposition leading to increased
incidence of the disease amongst younger population.12,15 However,
head and neck squamous cell carcinomas can occur in the younger age
population ,for example, patient's with p53, p21 mutations (Subapriya

Table 1
Baseline information and disease details of Head and Neck Cancer patients in
the Study.

Characteristics All patients (n-
454)

Patients included in analysis
(n= 177)

Age (years)
18–35 16 (3.5) 8 (4.5)
36–50 127 (28.0) 51 (28.8)
> 50 310 (68.3) 118 (66.7)
Gender
Male 365 (80.4) 146 (82.5)
Female 89 (19.6) 31 (17.5)
Marital status
Married 453 (99.8) 176 (99.4)
Unmarried/Single 1 (0.2) 1 (0.6)
Religion
Hindu 407 (89.6) 164 (92.7)
Muslim 24 (5.3) 6 (3.4)
Christian 23 (5.1) 7 (4.0)
Education
Literate 451 (99.3) 175 (98.9)
Illiterate 3 (0.7) 2 (1.1)
Stage (TNM Classification)
1 30 (6.6) 14 (7.9)
2 38 (8.4) 13 (7.3)
3 92 (20.3) 35 (19.8)
4a 187 (41.2) 66 (37.3)
4b 78 (17.2) 36 (20.3)
4c 29 (6.4) 13 (7.4)
Prior treatment received
Yes 65 (14.3) 29 (16.4)
No 389 (85.7) 148 (83.6)
Type of treatment in hospital (n-161)
surgery 51 (11.2) 19 (11.8)
chemo (palliative) 47 (10.4) 11 (6.8)
radiation (palliative) 83 (18.3) 36 (22.4)
Chemo and radiation 207 (45.6) 72 (40.7)
Surgery + chemo + radiation 66 (14.5) 23 (14.3)
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Fig. 1. Survival based on Stage of Head and Neck Cancer.

Fig. 2. Survival based on the type of treatment provided to the Head and Neck Cancer Patients.
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et al., 2007). These factors needs to be studies.16

The incidence in our study population was more in males than in
females. This corresponds with the incidence seen in the subcontinent
and also to the fact that tobacco use remains high amongst men.10

Majority of our patients were literate (able to both read and write with
understanding) (93.3%) which is higher than the average literacy rate
in the state of Karnataka (75.6%). This could be because of the fact that
literate people tend to seek healthcare more often than illiterate ones
who often go for more traditional healthcare options.17,18

In this study, surgery alone or radiotherapy alone or chemotherapy
or their combination remained as the primary treatment. The stage at
the time of diagnosis determined the type of treatment the patient re-
ceived at our institution. Patients in early stages (stage 1&2) usually
underwent surgical resection. Patients with localized or locally ad-
vanced disease (stages 3 & 4a) either underwent surgery followed by
chemo-radiation or were taken up for radical concurrent chemo-ra-
diation. Patients with bulky tumors (Stage 4b) usually underwent pal-
liative radiotherapy and metastatic cases received palliative radio-
therapy. Studies on Indian patients have shown that survival of head
and neck cancer cases depends largely on the size of the tumor, nodal
status, histological variety and stages of disease.19

The TNM staging distribution of head and neck cancer in the hos-
pital over three years indicates that a high percentage of cases were
seen at an advanced stage of the disease. The present study showed a
large percentage of patients present in stage 4a in comparison with
reference literature wherein most patients present to hospital in stage 3
of the disease.20 This might be because most of the cases are from the
poor financial background and they do not have much awareness about
the diseases, their ignorance towards self-care, poor access to affordable
health care facility, and belief in traditional therapies.21

Table 1 also highlights the various treatment modalities offered at
our center. Chemo-radiotherapy remains the mainstay of treatment at
our center for locally advanced cases where patients are treated for
seven weeks along with concurrent cisplatin/carboplatin sensitizers.
Although some of the potentially curable cases undergo surgery fol-
lowed by adjuvant chemo-radiation. Surgery per se remains the stan-
dard for early stage head and neck cancers. Palliative therapies like
short course radiotherapy and chemotherapy are offered for late stage

or metastatic disease or for patients with the poor general condition.
These treatment modalities are in line with guidelines which is evi-
dence generated.

As per study objective, we have performed Kaplan Meier Method for
study variables and we had to report median survival time. However,
for almost all variables we haven't obtained median and we have re-
ported mean survival time, this might be because a majority of the cases
were censored cases, Majority of censoring happened 50% above that of
an event happening and highest observed time is also a censored
variable.

Patients of younger age group (< 50 years) in our study show a
trend towards better survival. Younger age group patients usually have
a better nutritional status and are able to tolerate radical treatment with
curative intent. The low rate of survival among the elderly's likely to be
due to poor general health and associated co-morbidities. This pattern
of declining survival with age is same as seen previously in Indian
population.14,15

In our study population male gender, ones diagnosed with early
stage cancers (1, 2) tended to have a better survival. Patients who take
treatment in an institution tend to have better than those who undergo
‘cafeteria style’ treatment at various healthcare centers. This is because
most of the tertiary centers have a tumor board where every case is
discussed and a consensus arrived at so as to have best possible results.
HNC in a younger patient is usually HPV associated and it's seen that
the HPV related HNC are more sensitive to chemotherapy and radio-
therapy.22 Studies have shown an increase in the incidence of HPV in
past two decades.23,24

Also seen from the table is the fact that the patients who underwent
treatment like Chemo-radiation or Surgery followed by adjuvant
chemo-radiation tend to have a better survival. This highlights the
importance of planned combined modality treatment approach in
cancer care.

Studies have also shown that married people and those who are
literate tend to have a better survival than those who are not. This can
be attributable to the fact that married individuals have access to
support from their partners and that being educated makes one more
inclined towards a healthier life-style and early approach to diagnosis
and treatment. Our study population had very few unmarried people
but data from similar Indian studies and those from abroad suggest the
same.2,15,25

An interesting observation from this study is the survival pattern
seen based on religion. As per our study group, the unadjusted Odds
Ratio for Hindu to Christian was 2.3 with Christians as the reference
group. A study conducted by the Bombay cancer registry had also
shown similar results, where the observed 5-year survival was 31.7
months for Hindus versus 24.6 months for the Christians.6

Our study also highlights the poor survival associated with higher
stages at the time of diagnosis, which is similar to existing literature.26

This study included patients from Karnataka and Kerala, the finding of
the study can be extrapolated to the region.

Since survival analysis requires the status of the patient's mortality,
and as it was a retrospective study, a larger proportion of the data had
to be censored which is due to the inherent nature of study design. We
could consider it as one of the limitations. A cohort study with the
newly registered cases could give a better estimate.

This study also highlights the fact that long term follow-up of cancer
patients in India is a difficult challenge due to poor socio-economic
status and lack of awareness amongst the general public. Most of the
patients in our hospital don't come for follow up due to various factors
such as the home being far away from the treatment center, costs in-
volved in traveling and staying in the city etc.

Conflicts of interest
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Table 2
Association between clinic-social characteristics and disease related factors on
survival.

Characteristics Total survived Unadjusted OR
(95% CI)

P value

N=177 N=94

Age (years)
18–35 8 5 (62.5) REF 0.8
36–50 51 26 (51) 1.6 (0.34–7.4)
> 50 118 63 (53.4) 1.4 (0.3–6.3)
Gender
Male 146 75 (51.4) 1.49 (0.6–3.3) 0.3
Female 31 19 (61.3) REF
Religion
Hindu 164 85 (51.8) 2.3 (0.4–12.3) 0.4
Muslim 6 4 (66.7) 1.2 (0.1–13.2)
Christian 7 5 (71.4) REF
Stage (TNM Classification)
Early stage (1–2) 27 13 (48) 1.2 (0.5–2.8) 0.6
Advance stage (3 and above) 150 81 (54) REF
Prior treatment received
Yes 29 17 (58.6) REF 0.5
No 148 77 (52) 1.3 (0.5–2.9)
Type of treatment in hospital (n-161)
surgery 19 10 (53) REF 0.6
chemo 11 7 (64) 0.63 (.1–2.9)
radiation 36 23 (64) 0.62 (.2–1.9)
Chemo and radiation 72 36 (50) 1.11 (.4–3.0)
Surgery + chemo + radiation 23 11 (47) 1.21 (.3–4.0)
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