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EGFR and p53 are molecular markers which play important role in tumor progression and development. The
objective of this study was to assess the association between EGFR and p53 expression and survival, and to determine
whether EGFR and p53 expression levels were associated with differences quality of life in OSCC patients undergoing
chemoradiation. A total of 120 OSCC patients aged 20–67 y and stage III/IV were recruited. Treatment response was
assessed according to W.H.O. (1979). EGFR and p53 expression in tumor tissue was estimated by immunohistochemical
(IHC) method and quantified as percentage positive nuclei. Molecular marker expressions of both EGFR and p53 were
found significantly (P < 0.01 or P < 0.001) associated with overall response, survivals and quality of life. Neither EGFR
nor p53 expression was associated with hematologic or non-hematologic toxicity. EGFR and p53 molecular marker
expressions may have significant association with survival and QOL in OSCC patients undergoing chemoradiation.

Introduction

Oral cancer is the commonest cancer in India. A large fraction
of cases occur in males in the productive years of life. Most of the
cases (80%) present in late stages and despite advances in the
understanding and treatment of oral squamous cell cancer
(OSCC), survival rates are still poor with myriad of disease and
treatment related comorbidities imposed by underlying func-
tional or cosmetic compromises which significantly influence
quality of life in these patients.1,2

Further, we often come across with the observation of wide
interindividual variability in treatment response, toxicity and sur-
vival in OSCC patients with same clinical features of primary
tumor i.e. same site, size and stage. Treatment responses may be
related to differences in underlying tumor biology which in turn
may be linked to a greater cancer-related symptom burden and
worse patient quality of life, at baseline and after treatment.3,4

Furthermore, poor survival and varied treatment response
combined with the severe functional impairment associated with
surgery and chemoradiation, underscore the need to identify suit-
able marker that could provide prognostic assessment of the dis-
ease with the ability to predict and identify tumor responses to
the treatment, so that the treatment could be targeted and undue

treatment can be avoided, which hopefully maximize the
response and ameliorate treatment related adverse events as much
as possible to achieve the goal of improvement in QOL.

Moreover, many molecular markers are coming up and have
been studied and have given new understanding of pathogenesis
in oral squamous cell cancer. EGFR and P53 gene have emerged
as critical mediators of signal transduction pathways. Overexpres-
sions of these proteins have been known to be associated with
tumor cell proliferation, decreased or resistance to apoptosis,
angiogenesis, resulting in tumor progression and metastasis.5

Various retrospective studies have correlated their over expression
with decreased likelihood of survival and poor prognosis in oral
cancers; however, with relatively less emphasis on its association
and influence on QOL.6-10

Except for few studies in lung cancer there have been no com-
prehensive studies evaluating the expression of tumor proteins on
traditional treatment outcome of survival and QOL.4,11

The correlation between tumor biology and patient quality of
life is poorly understood. A better understanding of the effect of
tumor and treatment-related factors on quality of life would facil-
itate patient counseling and treatment planning.

The current study was hence been planned with the objective
to assess the association of the expression of EGFR and p53 with
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survival and quality of life in OSCC patients undergoing
chemoradiation.

Patients and Methods

Sample size
The sample size of the study was priory estimated. The sample

size was based on correlation coefficient between molecular
markers expressions and QOL domains. Expecting a correlation
coefficient of 0.35, significance level 0.01 (Type I error, a-level,
2-sided) and power 0.90 (Type II error, b-level), the minimum
sample size required will be 100.

Study population
Total 120 cases of unresectable locally advanced stage (III/IV)

oral cancer attending O.P.D. in the year 2009–2011 were
enrolled in the study.

Our study population was locally advanced oral cavity cancers
(stage III / IV). We included both unresectable and resectable
cancers. We included those resectable cases where surgery results
in either an unacceptable morbid R0 resection upfront or positive
close margin.

We enrolled 134 patients but 14 were excluded from the
study due to comorbid conditions and protocol violation.

Tumor was deemed to be unresectable if there was tumor fixa-
tion, tumors with features like extensive skin edema up to the
zygomatic arch, extensive soft tissue involvement up to the hyoid
cartilage and tumors reaching and involving the pterygoid
muscles, involvement of retromolar trigone, fixed lymph nodes
and low probability of surgical curability. These associated fea-
tures are generally considered unresectable or resectable with
unacceptable morbid curative (R0) resection or positive/
close margin with substantially increased functional and cosmetic
morbidity.12-14

Patients with histologically proven squamous cell carcinoma,
grade 0–1, World Health Organization (W.H.O.) performance
status and normal hematological, renal and liver function test
were included. Patients with history of previous chemotherapy,
radiotherapy and surgery, any comorbid condition and distant
metastasis were excluded. The study was approved by the ethics
committee of the University, and written informed consent was
obtained from all patients before enrollment.

Treatment plan
All the patients received 2 cycles of induction taxol (175 mg/

m2 day 1) and cisplatin (50 mg/m2 day 2) chemotherapy fol-
lowed by radiation along with concurrent cisplatin (35 mg/m2)
after 4 weeks of completion of induction chemotherapy. External
Beam Radiotherapy (EBRT) was given by Cobalt 60 to a total
dose of 70Gy in 35 fractions for 7 weeks to primary tumor site
and neck. The treatment was continued despite mucositis or der-
matitis. However, chemoradiation was postponed for 1 week or
interrupted when patient developed grade 3 mucositis or derma-
titis and myelosupression (WBC count < 4000/mm3 or platelets
count < 100000/mm3), persistent fever that exceeded 38�C or

other clinically apparent infections. The dose of cisplatin was
reduced to 50% if the calculated creatinine clearance level 30–
50 ml/min and cisplatin was discontinued if the creatinine clear-
ance level less than 30 ml/min.

Response and toxicity assessment
Assessment of tumor response was done by clinical examina-

tion and radiological investigations (CT scan) 4–6 weeks after
completion of treatment. Tumor responses were mainly assessed
by clinical evaluations followed secondarily by imaging studies
using CT scan. The definitions of treatment response viz. com-
plete response (CR), partial response (PR), no response (NR),
stable disease (SD) and progressive disease (PD) were based on
the standard definitions established by W.H.O. (1979).15 Toxic-
ity was graded according to National Cancer Institute Common
Toxicity Criteria (NCI-CTC) version 3.0.

Quality of life measures
All patients were asked to complete FACT–H&N version 4

quality of life questionnaires at the commencing of the study,
response assessment and end of the study. The FACT–H&N
version 4 QOL instrument designed for head and neck cancer
patients, consists of 4 domains: physical, social/family, emo-
tional and functional well-being with further supplemented by
additional concerns. The component “additional concerns”
test symptoms specific to head and neck cancer which pro-
vides an opportunity to evaluate site- and treatment-specific
issues. Each item is rated on a 0 to 4 Likert type scale, and
then combined to produce subscale scores for each domain, as
well as a global QOL score. Higher scores represent better
QOL.

The principal investigator performed FACT-H&N QOL sur-
vey by interviewing patients in English language. In case of not
well versed of English language, the patients were asked in local
language Hindi or taken the help of attendant/relatives. The
interviewers were given adequate and utmost training so as to
elicit non-biased patient responses.16

Immunohistochemistry protocol for p53 and EGFR
biomarkers

For immunohistochemical studies, tumor samples from the
lesion site were fixed in 10% buffered formalin and then
embedded in paraffin. Paraffin embedded formalin fixed tis-
sues were processed routine H&E stained sections evaluated to
confirm the diagnosis of squamous cell carcinoma and to grade
the lesion. Further sections were processed for p53 and EGFR
biomarkers by immunohistochemistry using primary monoclo-
nal antibodies and a polymer based secondary antibody detec-
tion kit from Dakopatts, Denmark. Standard
Immunohistochemistry protocol was used. In short deparaffi-
nized rehydrated sections were blocked for endogenous peroxi-
dases in 0.3% hydrogen peroxide in methanol, followed by a
rinse in distill water. Antigen retrieval was achieved at 121�C
in 10mM citrate buffer (pH 6.0) for 10 minutes using Pascal
retrieval system from Dakopatts, Denmark. Slides cooled to
room temperature were washed thrice with Tris-buffered saline
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(TBS), and thereafter incubated overnight at 4�C with Pri-
mary Antibodies p53 (DO7, Leica Microsystems, Germany)
and EGFR (BioGenex, USA). After washing with Tris-buff-
ered saline, the sections were incubated for 30 minutes with
secondary antibody. EGFR and p53 were visualized with
DAKO Liquid Diaminobenzidine substrate chromogen and
counterstained with diluted Mayer’s haematoxylin. Sections
mounted with DPX were inspected under a Zeiss Z2 imager
and photographed at 40x magnification.

The immunohistochemical evaluation was carried out in
tumor hotspots including the invasion front, which was regarded
as most indicative of the biological activity of the tumor, in 10
high power fields. About 1500–2000 tumor cells were observed
in all tumors at a magnification of 40 £ 10 selected fields.

The molecular marker expression of both EGFR and p53
were quantifies as percentage positive nuclei and counted in
percentages. EGFR tumors were labeled as negative if tumor
cell expressed the antigen <10%, moderate positive 10–50%
and strongly positive >50 % and p53 expression was evaluated
negative if expressed <10%, moderate positive if expressed
11–25% and strongly positive if expressed >25 %.17,18 For
analysis purposes, the EGFR (Low � 50%, High >50 %) and
p53 (Low � 25%, High >25 %) expressions were sub
grouped as low (negative and moderate positive) and high
(strong positive).

In the present study, we had designed in house positive and
negative controls on the basis of percentage of protein expression.
Positive controls were assumed if protein expression was more
than 90% and negative if expression less than 10%.

After chemoradiation, patients were followed up to for 2 y
The primary end measures of the study were 2 y survivals (over-
all, disease free and progression free) and QOL (physical well
being, social/family well being, emotional well being, functional
well being and additional concern). The secondary end point of
the study was the treatment related toxicity. Survival time was
defined as the interval between the date of initial treatment and
the date of the last follow up examination. The QOL domains
were assessed at baseline (before treatment), after 1 month of
treatment and last follow.

Statistical analysis
Continuous data were summarized as Mean § SD while dis-

crete (categorical) in no and %. Categorical groups were com-
pared by chi-square (x2) test. Continuous groups were compared
by one way analysis of variance (ANOVA) and the significance of
mean difference between the groups was done by Tukey’s post
hoc test. Pearson correlation analysis was done to assess associa-
tion between variables. Survival endpoints (overall survival, dis-
ease free survival and progression free survival) were compared by
Kaplan-Meier method using Log-rank test. Cox multivariate
regression analysis was done to assess independent predictors of
overall survivals. Multivariate regression analysis was done to
assess independent predictors of QOL. A two-tailed (a D 2) P <

0.05 was considered statistically significant.

Results

Basic characteristics
The basic (demographic and clinicopathological) characteris-

tics of OSCC patients are summarized in Table 1. The age of
patients ranged from 20–67 yrs with mean (§ SD) 49.48 §
12.19 and median 50 yrs. Among patients, mostly males
(80.0%) and mostly had good performance status (56.7%) at
presentation (enrollment). In patients, the most prevalent site
was buccal mucosa (30.8%), mostly had T4 tumor size (75.8%),
N0 node status (35.0%), stage IV (70.8%) and well differenti-
ated histological grade (69.3%).

Molecular marker expressions
The expressions of molecular markers EGFR and p53 were

shown in Figures 1, 2 respectively. The frequency distributions
(Low/High) of expression of EGFR (Low: �50% and High:
>50 %) and p53 (Low: �25% and High: >25 %) are summa-
rized in Table 2. The EGFR expression of 33 (27.5%) patients
were low and 87 (72.5%) were high while p53 expression of 29
(24.2%) were low and 91 (75.8%) were high. Comparing the fre-
quency distributions (Low/High) of expressions (%) of 2
markers, x2 test revealed similar frequency distributions of
expression between the 2 markers (x2 D 0.25, p D 0.555) i.e.,
not differed statistically.

Table 1. Basic characteristics of OSCC patients

Characteristics
No. of OSCC patients

(n D 120) (%)

Age (yrs):
Mean § SD
Range (min to max)

49.48§ 12.19
20 to 67

Sex:
Females
Males

24 (20.0)
96 (80.0)

Performance status(WHO):
Poor
Good

52 (43.3)
68 (56.7)

Site of lesion:
Alveolus
Buccal mucosa
Hard palate
Lip
RMT
Tongue

20 (16.7)
37 (30.8)
16 (13.3)
11 (9.2)
17 (14.2)
19 (15.8)

Tumor size:
T2
T3
T4

2 (1.7)
27 (22.5)
91 (75.8)

Node status:
N0
N1
N2

38 42 (35.0)
(31.7)

40 (33.3)
Stage:

III
IV

35 (29.2)
85 (70.8)

Histological grade:
Poorly differentiated
Moderately differentiated
Well differentiated

7 (5.8)
30 (25.0)
83 (69.2)
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Treatment response
The chemoradiation response (i.e. after 1 month of treatment)

of OSCC patients are summarized in Table 3. In tumor, 64
(53.3%) patients had complete response (CR), 41 (34.2%) had
partial response (PR) and 15 (12.5%) had no response (NR). In
node, 63 (52.5%) patients had complete response, 42 (35.0%)
had partial response and 15 (12.5%) had no response (NR).
Overall (Tumor C Node), 39 (32.5%) patients had complete
response, 63 (52.5%) had partial response and 18 (15.0%) had
no response.

The correlation between molecular marker expression levels
(%) and overall response (CR, PR and NR) is summarized graph-
ically in Figure 3. Correlating the mean molecular marker
expression levels (%) with overall response (CR, PR and NR),
EGFR and p53 both showed positive correlation with poor
response (CR<PR<NR) i.e., as expression level increases,
response decreases. Comparing the mean expression levels of
both marker among the 3 response groups, ANOVA revealed sig-
nificantly different expression levels of both EGFR (F D 82.91,
P < 0.001) and p53 (F D 30.59, P < 0.001) among the groups.
Further, Tukey test showed significantly different and higher
mean (§ SD) expressions of both markers in PR (EGFR: 70.95
§ 11.88 vs. 36.38 § 21.97, P < 0.001; p53: 50.70 § 19.05 vs.

29.28 § 25.40, P < 0.001) and NR (EGFR: 84.78 § 8.06 vs.
36.38 § 21.97, P <0 .001; p53: 73.33 § 10.02 vs. 29.28 §
25.40, P < 0.001) as compared to CR. Moreover, the mean
expression of both markers were also significantly higher in NR
(EGFR: 84.78 § 8.06 vs. 70.95§ 11.88, P< 0.01; p53: 73.33§
10.02 vs. 50.70§ 19.05 P< 0.001) as compared to PR.

Survival
After chemoradiation, the OSCC patients were followed for

2 y During the period, 26 (21.7%) patients died due to disease,
68 (56.7%) were live and 13 (10.8%) left the treatment (LTF).
The overall prevalence of alive (Live C LTF) was 67.5%. The
2 y overall survival of patients ranged from 2 to 24 months with
median 11 month. The disease free (CR) and progression free
(CR C NR) median survival were 12 month and 10 month,
respectively (Table 4).

Comparing the low and high molecular markers expression
with survival endpoints (Fig. 4), the Log-rank test showed signif-
icant association of both markers with overall survivals (EGFR:
x2 D 14.04, P < 0.001; p53: x2 D 10.02, P < 0.01) indicating
that patients with high expression had significantly lower surviv-
als (EGFR: Hazard ratio D 0.15, 95% CI D 0.09–0.48; p53:
Hazard ratio D 0.14, 95% CI D 0.12–0.60). However,

Figure 1. Figure showing Immunohistochemical expression of EGFR in OSCC (A) showing negative cytoplasmic and membranous staining (B) showing
moderately positive cytoplasmic and membranous staining (C) showing strongly positive cytoplasmic and membranous staining (DAB x 125 x digital
magnification).

Figure 2. Figure showing Immunohistochemical expression of p53 in OSCC (A) showing negative nuclei (B) showing moderately positive stained nuclei
(C) showing strongly positive stained nuclei (DAB x 125 x digital magnification).
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expression of both the markers did not showed significant associ-
ations with both disease free and progression free survival.

To find out independent predictors of overall survivals, the
Cox’s multivariate regression analysis was done separately for
both the markers and summarized in Table 5. The multivariate
Cox regression analysis showed both the makers EGFR (OR D
0.36, 95% CI D 0.22–0.59, P < 0.001) and p53 (OR D 0.56,
95% CI D 0.35–0.59, P < 0.05) are significant and independent
predictors of overall survival with higher association with EGFR
than p53.

Quality of life
The correlation between molecular marker expression levels

(%) and QOL of OSCC patients at baseline (pre treatment),
after one month of treatment and last follow up are summarized
in Table 6. The Pearson correlation analysis revealed a signifi-
cant (P < 0.001) and negative (inverse) correlation between
expression of both the markers and QOL at all periods; indicat-
ing as expression levels increases, QOL decreases. Further, at all
periods, the p53 showed higher correlation with QOL than
EGFR.

To find out independent predictors of QOL, the multivar-
iate regression analysis was done separately for both the
markers and summarized in Tables 7, 8. At baseline, the
QOL domains showed significant (P < 0.05 or P < 0.01 or
P < 0.001) and independent associations with EGFR, sex
(physical well being, social/family well being and additional
concern) and histological grade (physical well being). In con-
trast, the QOL domains showed significant (P < 0.05 or P
< 0.001) and independent associations with p53 and sex
(social/family well being).

After 1 month of treatment, the QOL domains showed signif-
icant (P < 0.05 or P < 0.01 or P < 0.001) and independent

associations with EGFR, sex (physical well being), age (additional
concern) and overall response (physical well being, social/family
well being, emotional well being and additional concern). In con-
trast, the QOL domains showed significant (P < 0.05 or P <

0.01 or P < 0.001) and independent associations with p53 and
overall response (emotional well being and additional concern).

At last follow up, the QOL domains showed significant (P <

0.05 or P < 0.01 or P < 0.001) and independent associations
with EGFR, overall response, stage (emotional well being),
lymph node metastasis (functional well being), age and stage
(additional concern). In contrast, the QOL domains showed sig-
nificant (P < 0.05 or P < 0.01 or P < 0.001) and independent
associations with p53, overall response, tumor size and stage
(emotional well being), age and lymph node metastasis (func-
tional well being and additional concern). Further, at all periods,

Table 2.Molecular marker expressions of OSCC patients

Expression EGFR (n D 120) (%) p53 (n D 120) (%) p value

Low 33 (27.5) 29 (24.2) 0.555
High 87 (72.5) 91 (75.8)

Table 3. Chemoradiation response of OSCC patients

Characteristics
No. of OSCC patients

(n D 120) (%)

Tumor response:
Complete response
Partial response
No response

64 (53.3)
41 (34.2)
15 (12.5)

Node response:
Complete response
Partial response
No response

63 (52.5)
42 (35.0)
15 (12.5)

Overall response:
Complete response
Partial response
No response

39 (32.5)
63 (52.5)
18 (15.0)

Figure 3. Association of molecular marker levels (%) with overall
response in OSCC patients (A) Showing association of PR and NR with
increase in levels of EGFR expression as compared to CR (B) showing sig-
nificant association of NR with strong positive expressions of p53 along
with higher mean expression levels of p53 in both PR and NR as com-
pared to CR.
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Table 4. Association between molecular marker expression and survival endpoints (n D 120)

EGFR p53

Survival
endpoints Expression n

Live
(n) (%)

LTF
(n) (%)

Death
(n) (%)

Median
survival
(month) Expression n

Live
(n) (%)

LTF
(n) (%)

Death
(n) (%

Median
survival
(month)

Overall
survival

Low (�50%)
High (>50%)

Total

33
87

120

28 (84.8)
53 (60.9)
81 (67.5)

2 (6.1)
11 (12.6)
13 (10.8)

3 (9.1)
23 (26.4)
26 (21.7)

14
9

11

Low (�25%)
High (>25%)

Total

29
91

120

27 (93.1)
54 (59.3)
81 (67.5)

1 (3.4)
12 (13.2)
13 (10.8)

1 (3.4)
25 (27.5)
26 (21.7)

12
9

11
Disease free survival Low (�50%)

High (>50%)
Total

31
8

39

27 (87.1)
8 (100.0)
35 (89.7)

1 (3.2)
0 (0.0)
1 (2.6)

3 (9.7)
0 (0.0)
3 (7.7)

14
6

12

Low (�25%)
High (>25%)

Total

23
16
39

21 (91.3)
14 (87.5)
35 (89.7)

1 (4.3)
0 (0.0)
1 (2.6)

1 (4.3)
2 (12.5)
3 (7.7)

13
12
12

Progression free survival Low (�50%)
High (>50%)

Total

33
69

102

28 (84.8)
53 (76.8)
81 (79.4)

2 (6.1)
9 (13.0)

11 (10.8)

3 (9.1)
7 (10.1)
10 (9.8)

14
8

10

Low (�25%)
High (>25%)

Total

29
73

120

25 (86.2)
56 (76.7)
81 (79.4)

2 (6.9)
9 (12.3)

11 (10.8)

2 (6.9)
8 (11.0)
10 (9.8)

12
8

10

Figure 4. Two years overall survivals (A), disease free survivals (B) and (C) progression free survivals of OSCC patients according to low and high molecu-
lar marker expression.

1274 Volume 16 Issue 9Cancer Biology & Therapy



QOL domains showed higher associations (regression coefficient:
b value) with the p53 than EGFR.

Toxicity
The association between molecular marker expression levels

(%) and treatment related hematological and non hematological
toxicity of OSCC patients after one month of chemoradiation
treatment are summarized in Tables 9, 10, respectively. The
expression of both the markers did not show significant associa-
tions with both the toxicities.

Discussion

Squamous cell carcinoma is by far the most common cancer
type of the oral cavity, representing more than 90% of all oral
cancer. Although combined multimodality treatment, including
surgery, chemotherapy, and radiation, have increased disease con-
trol for locally-advanced OSCC but it comes at the expense of
increased acute and late toxicities which affects functional ability
such as chewing, swallowing, taste sensation, speech and quality
of voice, having a more profound effect on function and quality
of life (QOL) than has been previously recognized.19,20

Apart from treatment related toxicities most of the studies on
QOL issues in head and neck cancer have analyzed and con-
cluded that notable impairment in QOL imposed by underlying
functional or cosmetic compromises may also depend on post
treatment response; which has been known to be varied in same
stage disease, possibly due to variation in genetic signature likely
to evoke expression of various biomarkers which might signifi-
cantly affect therapeutic procedure and outcome.3,4,21,22

Recently research efforts have been focused on searching and
estimation of molecular markers that are prognostic, predictive,
effective and appropriate in customizing the treatment to achieve
favorable and more desirable outcome.23,24

EGFR phosphorylation activate cascade of molecular chain
reaction which stimulate multitude of oncogenic downstream
signaling pathways like Ras-MAPK-ERK and PI3K/AKT which
are associated with event of cell proliferation, cell cycle progres-
sion and inhibition of apoptosis leading to invasion, angiogene-
sis, metastasis.25

The expression of EGFR has been identified as noteworthy
and an independent predictor of locoregional relapses. It is
expressed in or highly expressed in approximately 90% of OSCC
tumors along with variety of tumors including non-small cell
lung cancer, breast, head and neck, gastric, colorectal, esophageal,
prostate, bladder, renal, pancreatic and ovarian cancer.26,27

A lower level of EGFR has been associated with an improved
disease-free interval after treatment with chemoradiation in
patients with OSCC.28

p53 inactivation has also been correlated with worse progno-
sis, increased recurrence and poor survival rates in oral cancer.
Mutations in the TP53 gene are found in up to 40–50 % of
SCCHN tumors.29 Mutations of p53 have also been associated
with decreased survival in patients with various other types of
cancer, and serve as an independent prognostic factor.

Table 5. Association of demographic, clinicopathological and p53 expres-
sion with overall survival using Cox’s multivariate regression analysis
(n D 120)

Predictors Odds ratio (OR) (95% CI) p value

Age (yrs):
�50
>50

Ref
1.39 (0.94–2.07) 0.101

Sex:
Female
Male

Ref
1.01 (0.60–1.70) 0.959

PS:
Good
Poor

Ref
0.80 (0.52–1.22) 0.301

Lesion site:
Buccal mucosa
Other sites

Ref
0.79 (0.52–1.20) 0.266

Tumor size:
T2 C T3
T4

Ref
1.48 (0.75–2.90) 0.255

Node metastasis :
N0
N1 C N2

Ref
0.85 (0.56–1.29) 0.437

Stage:
III
IV

Ref
0.77 (0.41–1.47) 0.430

Histological grade:
WD
MD C PD

Ref
1.11 (0.71–1.73) 0.640

Overall response:
CRC PR
NR

Ref
1.28 (0.69–2.36) 0.429

p53 expression:
Low (�25 %)
High (>25 %)

Ref 0.56
(0.35–0.89) 0.014

Odds ratio were calculated with respect to ref group.

Table 6. Correlation between molecular marker expression levels (%) and quality of life of OSCC patients (n D 120)

EGFR (%) p53 (%)

Quality of life Baseline
After 1 month
of treatment

Last
follow up Baseline

After 1 month
of treatment

Last
follow up

Physical well being ¡0.46*** ¡0.48*** ¡0.59*** ¡0.86*** ¡0.72*** ¡0.78***

Social/Family well being ¡0.34*** ¡0.50*** ¡0.55*** ¡0.67*** ¡0.77*** ¡0.80***

Emotional well being ¡0.58*** ¡0.47*** ¡0.52*** ¡0.88*** ¡0.61*** ¡0.63***

Functional well being ¡0.32*** ¡0.49*** ¡0.57*** ¡0.56*** ¡0.72*** ¡0.80***

Additional concern ¡0.37*** ¡0.66*** ¡0.51*** ¡0.55*** ¡0.78*** ¡0.64***

***- P < 0.001.
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Mutations of the tumor suppressor gene p53 are the most sig-
nificant events in several human cancers. Various studies have
documented that more than 90% of the p53 gene mutations in
SCCHN in general are missense mutations, which are caused by
change in an amino acid and a probable increase in stability of
the protein which can be detected by immunohistochemical anal-
ysis due to stability of the protein.30,31

Studies have shown a strong correlation between immuno-
histochemical overexpression of p53 protein and the presence
of missense mutations within the p53 gene.32-34 In breast can-
cer, accumulation of p53 protein is correlated with both p53
mutation and shortened survival, and has predicted decreased
overall survival in node-negative patients.28 In colorectal can-
cer, accumulation of p53 correlated with high risk for disease
recurrence and decreased survival.35,36 Overexpression of p53
have been associated with poor survival in a number of stud-
ies.32-34

Various retrospective and prospective studies have shown the
relationship of p53 protein expression and prognosis among
patients receiving radiation therapy in OSCC. It was concluded
that overexpression of p53 protein is an indication of poor
response to radiation therapy as compared with patients whose
tumors did not accumulate p53 protein.37,38

In the present study we have found poor survival in patients
where p53 was overexpressed (>25 %) as compared to moder-
ate or negative expressions (�25%), indicating possibility of
occurrence of missense mutation in these patients and suggest-
ing a prognostic role in OSCC patients undergoing
chemoradiation.

Therefore expression of EGFR and p53 may serve as prognos-
tic markers in patients of locally advanced oral squamous cell car-
cinoma and foremost need for such biomarkers interpretation
and awareness is evident to improve the treatment response, sur-
vival and quality of life in oral cancer through more rational
patient selection for curative regimens as well as palliative
treatment.

Further, broader implementation of incorporation of these
biomarkers into routine clinical, investigative, therapeutic proce-
dures and therapeutic decisions in patients with these tumors
would facilitate in procuring better treatment outcome with
reformed QOL possibly by maximizing the response, diminish-
ing interrupts and further easing and increasing the tolerability to
get over to treatment related toxicities during the treatment
period.

Although various studies have shown convincing evidences
which indicate association of expression of molecular markers

Table 9. Association between molecular marker expressions and hematological toxicity of OSCC patients after one month of treatment (n D 120)

EGDR p53

Hematological
toxicity

Low (Expression
�50%) (n D 33) (%)

High (Expression
>50%) (n D 87) (%) p value

Low (Expression
�50%) (n D 29) (%)

High (Expression
>50%) (n D 91) (%) p value

Anaemia:
0
1
2
3
4

2 (6.1)
9 (27.3)
8 (24.2)
8 (24.2)
6 (18.2)

11 (12.6)
21 (24.1)
15 (17.2)
21 (24.1)
19 (21.8)

0.769
3 (10.3)
5 (17.2)
6 (20.7)
10 (34.5)
5 (17.2)

10 (11.0)
25 (27.5)
17 (18.7)
19 (20.9)
20 (22.0)

0.575

Leukopenia:
0
1
2
3
4

4 (12.1)
7 (21.2)
7 (21.2)
9 (27.3)
6 (18.2)

8 (9.2)
29 (33.3)
21 (24.1)
17 (19.5)
12 (13.8)

0.657
5 (17.2)
7 (24.1)
7 (24.1)
5 (17.2)
5 (17.2)

7 (7.7)
29 (31.9)
21 (23.1)
21 (23.1)
13 (14.3)

0.570

Neutropenia:
0
1
2
3
4

5 (15.2)
9 (27.3)
8 (24.2)
4 (12.1)
7 (21.2)

19 (21.8)
30 (34.5)
17 (19.5)
16 (18.4)
5 (5.7)

0.114
4 (13.8)
8 (27.6)
9 (31.0)
3 (10.3)
5 (17.2)

20 (22.0)
31 (34.1)
16 (17.6)
17 (18.7)
7 (7.7)

0.210

Thrombocytopenia:
0
1
2
3
4

7 (21.2)
7 (21.2)
7 (21.2)
9 (27.3)
3 (9.1)

28 (32.2)
20 (23.0)
18 (20.7)
11 (12.6)
10 (11.5)

0.377
6 (20.7)
6 (20.7)
9 (31.0)
6 (20.7)
2 (6.9)

29 (31.9)
21 (23.1)
16 (17.6)
14 (15.4)
11 (12.1)

0.430

Febrile neutropenia:
0
1
2
3

23 (69.7)
3 (9.1)
4 (12.1)
3 (9.1)

69 (79.3)
9 (10.3)
5 (5.7)
4 (4.6)

0.484
18 (62.1)
4 (13.8)
4 (13.8)
3 (10.3)

74 (81.3)
8 (8.8)
5 (5.5)
4 (4.4)

0.174
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with treatment outcome, there are a limited number of studies
that have analyzed and accentuated exact and absolute impact of
correlation between expression of molecular markers, response
and QOL.38

Yang et al. study was the pioneer work in linking genetic varia-
tions to QOL measures. The authors studied the role of glutathione
metabolic genes on QOL in advanced lung cancer patients treated
with platinum based chemotherapy and observed that inherited fac-
tors had a potential to predict patient’s QOL. However, authors also
claimed that plausible mechanism of association between genomic
variations and QOL are underdeveloped at this stage.4

The findings from our studies suggest that a primary determi-
nant of patient QOL is related to primary tumor biology, rather
than treatment-related toxicity.

In our study we also found that patients with overexpressed
p53 and EGFR had poor response with low QOL. Improvement
in QOL in the patients with lower levels of p53 and EGFR
expression might reciprocate potentiality to better tolerability
due to escalation and maximization of response.

Therefore understanding the relationship between primary
tumor biology, patient QOL and survival would be helpful in
patient counseling and treatment planning.

Hence, deliberate and strategic effort should be focused to
understand the more specific and sensitive markers aiding in
tumor diagnosis, selection of treatment modality, monitoring of
response to therapeutic interventions, early detection of tumor
recurrence, prediction of the results from treatment modality and
identification of subsets of patients with unfavorable outcome
during the therapeutic interventions and follow-up, avoid undue
treatment to achieve beneficial outcome in response and survival
to achieve the goal of improvement in QOL along with cure in
patients with these tumors. Thereby the role of molecular
markers in diagnosis, treatment selection and surveillance for oral
cancer requires additional investigation.
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Table 10. Association between molecular markers expressions and non hematological toxicity of OSCC patients after one month of treatment (n D 120)

EGFR p53

Non hematological
toxicity

Low (Expression �50%)
(n D 33) (%)

High (Expression>50%)
(n D 87) (%) p value

Low (Expression �50%)
(n D 29) (%)

High (Expression >50%)
(n D 91) (%) p value

Nausea:
0
1
2
3
4

2 (6.1)
12 (36.4)
12 (36.4)
5 (15.2)
2 (6.1)

9 (10.3)
35 (40.2)
33 (37.9)
7 (8.0)
3 (3.4)

0.702
2 (6.9)

11 (37.9)
11 (37.9)
4 (13.8)
1 (3.4)

9 (9.9)
36 (39.6)
34 (37.4)
8 (8.8)
4 (4.4)

0.934

Vomiting:
0
1
2
3
4

6 (18.2)
9 (27.3)
14 (42.4)
3 (9.1)
1 (3.0)

13 (14.9)
35 (40.2)
31 (35.6)
4 (4.6)
4 (4.6)

0.642
5 (17.2)
10 (34.5)
12 (41.4)
2 (6.9)
0 (0.0)

14 (15.4)
34 (37.4)
33 (36.3)
5 (5.5)
5 (5.5)

0.751

Renal dysfunction:
0
1
2
3

21 (63.6)
7 (21.2)
3 (9.1)
2 (6.1)

66 (75.9)
14 (16.1)
2 (2.3)
5 (5.7)

0.320
20 (69.0)
6 (20.7)
3 (10.3)
0 (0.0)

67 (73.6)
15 (16.5)
2 (2.2)
7 (7.7)

0.111

Mucositis:
0
1
2
3
4

2 (6.1)
7 (21.2)
7 (21.2)
7 (21.2)
10 (30.3)

2 (2.3)
19 (21.8)
29 (33.3)
23 (26.4)
14 (16.1)

0.301
1 (3.4)
6 (20.7)
7 (24.1)
6 (20.7)
9 (31.0)

3 (3.3)
20 (22.0)
29 (31.9)
24 (26.4)
15 (16.5)

0.546

Dermatitis (in field)
0
1
2
3
4

1 (3.0)
14 (42.4)
13 (39.4)
4 (12.1)
1 (3.0)

2 (2.3)
44 (50.6)
36 (41.4)
3 (3.4)
2 (2.3)

0.472
0 (0.0)

13 (44.8)
12 (41.4)
3 (10.3)
1 (3.4)

3 (3.3)
45 (49.5)
37 (40.7)
4 (4.4)
2 (2.2)

0.640

Diarrhea:
0
1
2
3
4

25 (75.8)
4 (12.1)
1 (3.0)
3 (9.1)
0 (0.0)

64 (73.6)
8 (9.2)

10 (11.5)
2 (2.3)
3 (3.4)

0.209
22 (75.9)
5 (17.2)
0 (0.0)
2 (6.9)
0 (0.0)

67 (73.6)
7 (7.7)

11 (12.1)
3 (3.3)
3 (3.3)

0.127
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