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Abstract 
A prospective study made by authors was initiated in 2000 in order to analyze differences in terms of response rate, overall survival and 
progression free survival for patients with advanced head and neck carcinoma treated with radiotherapy vs. radiochemotherapy, respectively 
and to analyze the role of modern molecular biomarkers in the prognosis of these patients (p53, EGFR and Ki67). It was detected one 
significant difference appeared between the two groups for response rate (p<0.0001) and median overall survival [18.8 months in Group A 
and 17.2 months in Group B, with a hazard ratio for survival of 0.88 (95% CI, 0.75–1.12, p<0.0001]. Progression free survival was not 
significant different between these two groups [6.9 months for Group A and 7.2 months for Group B, p=0.3179]. Multivariate analysis by 
sex, age, TNM stage, site of disease, revealed TNM stage and site of disease as clinical phenotypes with predictive value. Also, the 
molecular biomarkers p53, EGFR and Ki67 have a prognostic significance in head and neck cancer in addition to the established clinical 
prognostic factors such as the stage, site of the tumor and the type of treatment. Because of material reasons, we decided to carry out the 
immunohistochemical marking in the group of patients who were radiochemotherapy-treated and the results of multivariate analysis 
reached statistical significance threshold in terms of response rate to treatment, overall survival and disease-free interval. Furthermore, 
immunohistochemical examination was not performed for patients with rhinopharyngeal carcinoma with marked radiochemosensibility and 
reduced tumor aggressiveness reflected in significantly better therapeutic outcomes by treatment response rate, overall survival and disease 
free interval. In the present study of the 93 cases that underwent immunohistochemical staining for EGFR, the majority (66 cases) showed 
a positive reaction for this marker, in 36 cases are highly immunohistochemical staining, and in 30 cases were weakly positive. In addition, 
cell proliferation was intense in 26 cases in which Ki67 index was greater than 45%, p53 protein expression was positive in 18 cases, but the 
majority (22) of cases showed a positive reaction for this marker; index was greater than 55%, and in the most (22) cases p53 protein was 
not expressed. Radio/chemoradiotherapy regimen associated with molecular anti-EGFR target therapy is standard therapy in advanced 
squamous head and neck carcinoma. 
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 Introduction 

Head and neck cancers represent 10–15% of all 
malignancies and causes 4–5% of all cancer deaths.  
The crude incidence in the European Union countries is  
34.6 cases/100 000 inhabitants/year, with a mortality  
of 13.7 cases/100 000 inhabitants/year. Also, annually, 
approximately 650 000 patients are worldwide diagnosed 
with head and neck cancers and 350 000 patients die 
because of this disease. The data reported in Dolj County 
(Romania) statistics are similar, the incidence and 
mortality growing annually, being recorded 20–30 new 
cases and the peak is reached for aggressively marked 
locations (hypopharynx and larynx carcinoma). The 
accurate reporting of data was carried out after placing 
the order MS 2027/2007 regarding the registration of new 
cases according to histopathological confirmation, as well 
as the operation in optimal parameters of Regional Cancer 
Register. For this reason, it is necessary to know the 

causes of incidence and mortality, as well as highlighting 
the impact of genetic and molecular modifications in the 
prediction of prognosis and therapeutic response of 
patients with this tumor localization [1–5]. 

The prognostic value of the EGFR proto-oncogene, 
of p53 tumoral suppressor gene, and Ki67 antigen in 
epidermoid carcinoma of head and neck carcinomas, 
which is the key of carcinogenesis, has been demonstrated 
in the results of numerous clinical trials which were 
published in journals, remaining to be studied each 
expression value of the tumoral marker and the 
establishment of correlations with the clinical histo-
prognostic factors (degree of tumor differentiation, 
tumor location, stage of disease, given treatment). 

The results of many studies published in the oncology 
journals showed as p53 hyperexpressed genes (mutant 
p53 – score 3+: positive immunohistochemical staining in 
over 50% of the tumoral cells) and hyperexpressed EGFR 
proto-oncogenes present in oropharynx, hypopharynx 
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and larynx carcinoma is correlated with better prognosis 
in terms of survival rate. But, the mutations that would 
lead to EGFR hyperexpression have also been found in 
about 90% of the field of the squamous head and neck 
cancers birthmarks. EGFR hyperexpression in 90% of 
the squamous head and neck cancers birthmarks was 
connected with an unfavorable prognosis and radio-
resistance. Phase III randomized trials meta-analysis has 
demonstrated an absolute benefit in terms of survival in 
radiochemotherapy combined with molecular monoclonal 
antibodies targeted anti-EGFR [Cetuximab (Erbitux)] [6–8]. 

Also, the majority of patients with head and neck 
squamous carcinomas presents hyperexpression of mutant 
p53 genes (ΔNp63); it is correlated with better prognosis 
for radiochemotherapy-treated patients because of the 
correlation between ΔNp63 hyperexpression and Cisplatin 
sensitivity [9–11]. 

Regarding to the prognostic role of Ki67 antigen in 
head and neck epidermoid carcinomas, the data presented 
in journals have suggested that this molecular marker 
can be used as a factor in stratification of patients with 
no lymph nodes in locoregional group invaded with a 
favorable prognosis (positive immunostaining for Ki67 
in less than 10% of the tumoral cells), and in the group 
with unfavorable prognosis (positive immunostaining 
for Ki67 in over 10% of the tumoral cells) [9]. In the 
reported retrospective study, the authors wanted to 
demonstrate the unfavorable impact of overexpression of 
tumoral markers known in head and neck carcinomas, in 
the post-therapeutic evolution of patients, reported to the 
survival rate and disease-free interval. The contribution 
of already known issues to analysis consisted of 
correlations between molecular markers (EGFR, Ki67 
and p53) and classical clinical prognostic factors (degree 
of tumor differentiation, tumor location, stage of disease 
evolution, the administered treatment), and the exact 
establishment of the percentage value of the expression 
of tumor markers that may influence negative therapeutic 
outcomes and prognosis of patients. The correlation 
between the value of tumor markers and type of treatment 
used in the current study was not achieved because of 
material reasons. The immunohistochemical study was 
performed only in the radiochemical-treated patients and 
the therapeutic results were statistically superior. 

 Patients and Methods 

Our study group consisted of 524 randomized patients 
with head and neck cancer treated in the Oncology 
Clinic of Craiova, Romania, between 2000–2008. Data 
were collected from record sheets of clinical oncology 
patients in the archives of the Department of Clinical 
Oncology, Emergency County Hospital of Craiova, and 
in extensive Craiova consulting rooms of oncology. 

For the study, the patients were selected based on 
clinical criteria, namely: 

1. Age of all patients was <70 years; 
2. Patients with tumors of the head and neck, stage I, 

II, III, IVA/B with pathologic confirmation by puncture 
biopsy of primary tumor/adenopathy; 

3. Patients previously untreated with chemotherapy, 
radiotherapy or surgery; 

4. In patients candidates for neoadjuvant or concurrent 

chemotherapy, the inclusion criteria were: age <70 years, 
performance index <2, without affecting liver, renal or 
other sever organic disease (neutrophils >3000/mm3, 
platelets <150 000/mm3, hemoglobin >10 g/L, creatinine 
<110 mmol, creatinine clearance 70 mmol/min., bilirubin 
<1.5×normal value, AST, ALT <2×normal value); 

5. Patients or legal guardians were informed about the 
evolution, treatment and management of specific procedures 
for head and neck cancers, and the signed informed consent 
both to start specific treatment or diagnosis investigations 
and for participation in this trial. 

Patients who have presented the criteria below have 
been excluded from the study:  

1. Value of the performance index 4 or 3–4 when 
given chemotherapy; 

2. Refusal of patients; 
3. The existence of another history of cancer (except 

skin carcinoma or in situ carcinoma of the cervix); 
4. Contraindications for chemotherapy: myocardial 

infarction in the last six months or presence of cardiac 
symptoms (heart failure, arrhythmias) or left ventricular 
ejection fraction <50%. 

The study had the following main purposes: 
▪ The establishment of molecular phenotypes with 

prognostic value in head and neck cancers in relation to 
overall survival and disease free survival or until disease; 

▪ The establishment of molecular phenotypes with 
predictive value in head and neck cancers in relation to 
response rate, overall survival and disease free survival 
or until disease progression at five years; 

▪ We also tried to perform an analysis of correlations 
between molecular markers and classical prognostic 
factors used in the head and neck cancers: stage of disease, 
histopathological characteristics of tumor formation, age, 
presence of risk factors in family history – side or 
personal, etc., physiological and pathological; 

▪ The balance of the pretreatment stage of diagnosis 
mandatory imposed for randomized patients, the clinical 
examination, endoscopic technique for histopathological 
confirmation (flexible rhynoscopy or rigid laryngoscopy 
with biopsy of the primary tumor or lymph nodes),  
and the complete imaging performance (computerized 
tomography scan of the head and neck and the criteria 
for disease was the detection of primary tumor or/and 
detection lymph nodes >1.5 cm in level or 1 cm in any 
other levels and/or central hypointensity). 

In the stage of specific treatment (radiotherapy vs. 
radiochemotherapy) the patients were randomized in 
two groups of treatment: 

▪ Group A: 254 patients receiving concomitant radio-
chemotherapy (monochemotherapy with Cisplatin radio-
sensitizer 20 mg/m2/day i.v. CI ×5 days/4 weeks or 40 mg/m2 
i.v. CI/weekly) or alternating radiochemotherapy (poly-
chemotherapy with 5FU 1000 mg/m2/day i.v. CI + Cisplatin 
20 mg/m2/day i.v. CI ×4 days/4 weeks; 

▪ Group B: 270 patients receiving radiotherapy at 
Theratron 75 with 1.25 MeV energy (between 2000–2006) 
or linear accelerator with 6 MeV energy (between 2007–
2008). The total dose was managed: 68–72 Gy for primary 
tumor (1.8–2 Gy/fraction, 5 days/week) and 40–50 Gy for 
lymphadenopathy (2 Gy/fraction, 5 days/week). 

Morphological study was performed in a total of 93 
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cases receiving tumor biopsy from formations existing 
in different anatomical locations. Biopsy fragments were 
processed by the classical method of paraffin embedding. 
Some part of 3-μm fine sections were displayed on 
albumin-pretreated slides for Hematoxylin–Eosin usual 
staining and other part on poly-L-Lysine pretreated 
slides for immunohistochemical study. Pathological study 
consisted by examining sections stained for histo-
pathological study to establish common histological 
type of tumor, degree of differentiation and possibly the 
type of invasion, on the one hand, and by immuno-
histochemical analysis of prognostic markers (EGFR, 
Ki67 and p53), on the other hand. For immunohisto-
chemical staining, LSAB–HRP technique was used, and 
appropriate antibodies such as: anti-EGFR, clone E30 
by DAKO (1:50 dilution, with antigen retrieval by 
enzymatic pretreatment, 16 minutes at 370C), anti-p53, 
clone DO-7 by DAKO (1:50 dilution, with antigen 
retrieval by boiling in pH 6 citrate solution) and anti-
Ki67, clone MIB-1 by DAKO (1:50 dilution, with antigen 
retrieval by boiling in pH 9 EDTA solution). Immuno-
reactivity for EGFR was membrane and was quantified 
by means of Atkins method [9] as follows:  

1. Score for immunostaining cell ratio (P SCORE):  
▪ Score 1: positive immunohistochemical staining in 

less than 10% of the tumoral cells; 
▪ Score 2: positive immunohistochemical staining in 

10–50% of the tumoral cells; 
▪ Score 3: positive immunohistochemical staining in 

over 50% of the tumoral cells. 
2. Score for intensity of the immunostaining (I SCORE):  
▪ Score 1: positive immunohistochemical staining of 

low intensity;  
▪ Score 2: positive immunohistochemical staining of 

moderate intensity; 
▪ Score 3: positive immunohistochemical staining with 

high intensity. 
Overall score was calculated by sum of scores P and 

I, with the following interpretation: score 0 – absence of 
the immunohistochemical staining in the tumor cells; score 
1 to 3 – weak positive immunohistochemical staining; 
score ≥4 – strongly positive immunohistochemical staining. 

Quantification of nuclear immunoexpression for Ki67 
proliferation index was semiquantitatively performed 
using the following evaluation score: score 1 – Ki67 
proliferation index ≤15%; score 2 – Ki67 index of 16–
44%; score 3 – Ki67 index ≥45%. For assessing the p53 
protein nuclear immunostaining, we use the following semi-
quantitative scale: 0 – negative; 1 – nuclear immuno-
staining in ≤10% of tumor cells; 2 – nuclear immuno-
staining in 11–54% of tumor cells; 3 – positive immuno-
staining in at least 55% of tumoral cells. Scores of 0 and 
1 were considered to be negative for the presence of 
mutations in the p53 gene, and scores 2 and 3 positive 
for these mutations. 

 Results 

The results of the study have been interpreted in terms 
of clinical evolution, morphopathological parameters, as 
well as appreciation of their statistical meaning. The 
majority of patients included in our study were men 

(male/female ratio 7.59, with a total of 463 men and 61 
women), mature people (median age 51.7±13.46 years) 
with acceptable performance status [performance index 
0–1 for 463 (88.35%) patients vs. performance index 2 
for 61 (11.65%) patients], but with low socio-economic 
status, dragged (chronic alcoholism, chronic tabagism), 
with the appearance of the countryside (rural/urban ratio 
was 1.31: 298 patients from rural environment vs. 226 
patients from urban environment). In the present study, 
there was an overall incidence of head and neck cancers 
of 3.23‰ (524/17916) with a use prevalence of 1.47‰. 
An exponentially growing in the number of patients 
registered for all cancer localizations, throughout the 
period of the study. But, the peak was achieved for 
aggressive localizations, in the period 2000–2008 most 
randomized patients presented hypopharynx carcinoma 
[210 (40.07%) cases] and larynx carcinoma [195 (37.21%) 
cases] compared to oropharynx carcinoma diagnosed 
and randomized patients [85 (16.22%) cases] and naso-
pharynx carcinoma [34 (6.48%) cases]. For whole years 
and for each year, majority of patients had locoregionally 
advanced squamous cell carcinoma, thin differentiate 
and aggressive [493 (94.08%) cases; clinical stage T1+T2 
for 79 (15.07%) cases vs. T3+T4 for 445 (84.92%) cases]. 
The main objective of clinical study was the establishment 
of molecular phenotypes with prognostic value in head 
and neck cancers in relation to the rate of response, 
overall survival and disease free survival or until disease 
progression. Thus, evaluation of the treatment response 
rate was made immediately post-treatment for those 524 
patients with physical head and neck examination and 
computed tomography (CT) scan on rhinopharyngeal, skull 
base and latero-cervical region. An encouraging effectiveness 
on the disease control was observed in the majority of 
patients in all two groups, at two months post-therapy 
evaluation, with the overall response rate (complete 
response + partially response) in 59.92% (314 cases), 
especially for nasopharynx carcinoma [32/34 (94.11%) 
cases] and oropharynx carcinoma [75/85 (88.23%) cases] 
compared to larynx carcinoma [106/195 (54.41%) cases] 
and hypopharynx carcinoma [103/210 (49.09%) cases] 
(Table 1). 

Table 1 – The response rate of neoplasia treatment 
for randomized and treated patients with head and 
neck cancer in the Department of Clinical Oncology, 
Craiova, between 2000–2008 

 
Complete 
response

Partially 
response 

Stationary disease / 
Progressive disease 

Hypopharynx 48 53 109 

Larynx 70 36 89 

Oropharynx 54 21 10 

Rhinopharynx 16 16 2 

Total 188 126 210 

The percentage of objectives remission was vastly better 
for localized stages of disease neoplasia [T1,2N0,1,2 for 
134 (71.27%) patients vs. T3,4N3 for 54 (10.3%) patients] 
(Figure 1). 

Simultaneous or alternative radiochemotherapy proved 
effectiveness in terms of percentage response rate of 
recorded recurrences [201/270 (74.44%) cases], compared 
to the net of the senior patients radiotherapy group 
[113/254 (44.48%) patients] (Table 2). 
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Figure 1 – The response rate of the treatment by stage 
of the disease for the randomized and treated patients 
with head and neck cancer in the Department of Clinical 
Oncology, Craiova, between 2000–2008. 

Table 2 – The response rate of the treatment for the 
randomized and treated patients with head and neck 
cancer in the Department of Clinical Oncology, Craiova, 
between 2000–2008 

Treatment 
No. of 

patients 

No. of 
patients 

with 
complete 
response 

No. of 
patients 

with 
partially 

response 

No. of patients 
with stationary 

disease / 
progressive 

disease 
Radiotherapy 270 44 69 157 

Radio-
chemotherapy 

254 166 35 53 

In the post-therapeutic stage, the parameters for follow-
up were overall survival and disease free survival 
depending on the location of the neoplasia, the stage of 
the disease and the type of treatment. We evaluated the 
locoregional and distant status for those 524 randomized 
patients in the Department of Clinical Oncology, Craiova, 
between 2000–2008, with physical examination and head 
and neck CT scan. The statistical analysis was made when 
reporting statistical date by study. Mortality due to cancer 
was 40.07% (210 deaths), with a mean survival of 9.08 
months in the patients deceased until December 31, 
2008, with a lower mortality rate for oropharynx [25/85 
(29.41%) cases, with median survival 18.55 months] and 
nasopharynx [6/34 (17.63%) cases, with median survival 
18.66 months] compared to hypopharynx [92/210 (43.8%) 
cases, with median survival 13.9 months] and larynx 
[87/195 (44.61%) cases, with median survival 17.37 months]. 
The rate of mortality was much lower for the patients 
diagnosed with locoregional stage carcinoma [T1,2N0,1,2 
for 15/79 (18.98%) cases vs. T3,4N3 for 195/445 (43.82%) 
cases] with an overall survival of 17 months for localized 
stages and 11 months for advanced stages. Simultaneous 
or alternative radiochemotherapy showed a net benefit 
in terms of the rate of survival, the number of patients in 
the radiochemotherapy group being reduced [89 deaths 
vs. 254 cases (35%), with median survival 18.8 months] 
compared to the mortality recorded in patients with 
radiotherapy treatment [121 deaths vs. 254 cases (44.81%), 
with median survival of 17.2 months]. Without signs of 
disease, progression free survival was calculated and 
taken into account in the assessment immediately after 
treatment when showing only clinic and imagistic signs 
of illness. It was the time of completion of treatment 

until signs of disease occurred. The patients with resumed 
development of disease at primary tumor or/and lymphatic 
drainage areas or distant progression were treated by 
rescue surgery (relic tumor/lymphadenectomy), re-radio-
therapy (depending on the initial dose received and the 
tumoral volume treated) or two-line palliative chemo-
therapy regimen with Docetaxel or Paclitaxel. The most 
patients which dead developed progression of disease 
by primary tumor or/and lymphatic drainage areas or 
distant progression; the patients which developed the 
locoregional failure dead. Thus, the total of 188 patients 
with complete remission after treatment, 95 (50.53%) 
cases had local relapses after a median locoregional 
disease free survival for seven months. Without signs of 
disease, free survival was similar in hypopharynx and 
larynx carcinoma (six months), where recorded a 50% 
rate of therapeutic failure: 85.41% for hypopharynx 
carcinoma and 51.42%, the close to disease-free interval 
recorded for oropharynx carcinoma (seven months), but 
the percentage of failures was reduced to half (29.62%), 
explained by similar free location radiochemosensitivity, 
but with index for higher aggressiveness for hypopharynx 
and larynx carcinoma predisposed to a higher rate of 
failures. Threshold of disease-free interval was achieved 
for nine months for nasopharynx carcinoma with a 12.5% 
failures, explained on the one hand this increased radio-
sensibility location, and on the other hand by low-tumor 
aggressiveness. This hypothesis was demonstrated with 
prognosis markers. Failures appear in advanced loco-
regional stage of disease T3,4N3 [T1,2N0,1,2 for 9/55 
(16.36%) cases with complete response vs. T3,4N3 for 
86/133 (64.66%) cases with partially response], detected 
after median free survival six months for localized stages 
vs. seven months for advanced disease. This bulky 
bilateral adenopathy lymphatic dissemination already 
present announces the micrometastasis disease, with 
unfavorable prognostic for the patients and an overall 
survival and disease-free survival reduced range. All the 
patients with complete response after radiotherapy 
showed failures after seven months (60/44 cases), similar 
to radiochemotherapy patients but the percentage of 
failures was 24.3% (35/144 cases). Radiochemotherapy 
with radiosensitizer agents increases the effectiveness of 
radiotherapy with major role in locoregional control of 
the disease, by eradicating of micrometastasis. Morpho-
pathological study was performed in 93 patients who 
were evaluated both histopathological and immunohisto-
chemical aspects. From histopathological point of view, 
most of the cases were moderately and poorly differentiated 
squamous carcinomas (Figures 2 and 3), their number 
being about equal, namely 45 (48.39%) and 42 (45.16%) 
respectively. Few cases were well-differentiated tumors, 
namely six (6.45%) (Table 3). 

Table 3 – Distribution of cases according to the degree 
of tumor differentiation 

Histopathological type and degree of 
differentiation 

No. of 
cases 

Well-differentiated squamous carcinoma (G1) 6 

Moderately differentiated squamous carcinoma (G2) 45 

Poorly differentiated squamous carcinoma (G3) 42 

Total 93 
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In this study, we evaluated the immunohistochemical 
expression of epidermal grow factor (EGFR) in tumor 
cells correlated with Ki67 proliferation index and p53 
protein expression. Furthermore, expression of these 
markers was evaluated and correlated with the degree of 
tumoral differentiation. 

Table 4 shows that half of well-differentiated tumors 
(three cases, 3.22%) expressed strongly positive, diffuse 
EGFR marker, and tumor cells from the remaining three 
(3.22%) cases did not express this marker (Figure 4). 
Regarding moderately differentiated tumors, the number 
of weakly positive EGFR expressed marker (19 cases, 
20.43%) was almost equal to those who have expressed 
strongly positive marker (17 cases, 18.28%) (Figure 5); 
in the remnant nine (9.68%) cases, tumor cells showed 
no reaction for EGFR. The analysis of the correlation 
between the degree of tumor differentiation and Ki67 
proliferation index showed that all well-differentiated 
carcinomas (six cases, 6.45%) had a low rate (<15%) of 
proliferation (Ki67 index, score 1) (Table 5). Regarding 
the moderately differentiated carcinomas, tumor prolife-
ration was variable (Table 5). Thus, in most cases (23 
cases, 24.71%) tumor cells showed reduced proliferation 
with Ki67 index less <10%, in 13 (13.98%) cases proli-
feration was moderate, with a score 2 for Ki67 index 
and the fewest cases had a higher Ki67 index with score 
3 (nine cases, 9.68%) (Figure 6). Also, Table 5 shows that 
the most poorly differentiated tumors (24 cases, 25.81%) 
had an increased Ki67 proliferation index >60% (Figure 7). 

Half of the well-differentiated squamous carcinomas 
(three cases, 3.23%) showed only rare tumor cells that 
expressed p53 protein with low intensity, and the other 
half of the cases was negative for p53 marker. A similar 
aspect was observed in moderately differentiated carcinomas, 
where in the majority of the cases (30 cases, 32.26%) 
p53 expression was negative, and in only 10 (10.75%) 
cases the immunostaining for p53 was present in  
less than 10% of tumor cells (Table 6, Figure 8); in only 
five (5.38%) cases, positive immunoreactivity for p53  
was about 35% of tumor cells (score 2). Most poorly 
differentiated carcinomas (27 cases, 29.03%) expressed 
p53 protein in more than 60% of tumor cells (Figure 9), 
and in the remaining 15 (16.13%) cases only 5% of 
tumor cells had a positive reaction for p53 (Table 6). 

Table 4 – Correlation between EGFR expression and 
degree of differentiation 

EGFR (No. of cases) Degree of 
diff ti ti Weakly positive 

(30) 
Positive 

(36) 
Negative 

(27) 

G1 – 3 3 

G2 19 17 9 

G3 11 16 15 

Table 5 – Correlation between Ki67 expression and 
degree of differentiation 

Ki67 proliferation index Degree of 
diff ti ti Score 1 Score 2 Score 3 

G1 6 – – 

G2 23 13 9 

G3 10 8 24 

Table 6 – Correlation between p53 expression and 
degree of differentiation 

P53 Degree of 
differentiation Score 0 Score 1 Score 2 Score 3

G1 3 3 – – 

G2 30 10 5 – 

G3 – 15 – 27 

The analysis of correlation between EGFR expression, 
Ki67 index and p53 protein showed that most of the 
carcinomas in which EGFR expression was positive (66 
cases, 79.97%) had a proliferation index >45% (26 cases, 
27.96%), and p53 protein presented a positive nuclear 
immunostaining in more than 55% of the tumoral cells 
in 22 (23.66%) cases. In cases when the carcinoma did 
not express EGFR (27 cases, 29.03%), most had a low 
proliferation Ki67 index (15 cases, 16.13%) and not at 
all expressed p53 protein (18 cases, 19.35%) (Table 7). 

The immunohistochemistry study demonstrated a 
linear relationship between tumor markers expression. 
Tumor cells with intense membranary expression for 
EGFR and intense nuclear immunomarking for p53 and 
Ki67 share a direct correlation between the degree of 
tumor differentiation and expression of tumor markers. 
Poorly differentiated squamous carcinomas, characterized 
by marked tumor aggressiveness show an intense EGFR 
expression, a positive expression of p53 protein in more 
than 55% of the tumor cells and an increased tumor 
proliferation Ki67 index (>45%). 

 

Figure 2 – Moderately differentiated squamous carcinoma. 
HE stain, 100×. 

Figure 3 – Poorly differentiated squamous carcinoma. 
HE stain, 200×.
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Figure 4 – Poorly differentiated squamous carcinoma 
with strong EGFR immunoexpression. LSAB technique, 
100×. 

Figure 5 – Moderately differentiated squamous carcinoma 
with weak EGFR immunoexpression. LSAB technique, 
200×. 

 

Figure 6 – Moderately differentiated squamous carcinoma 
with score 2 for Ki67 index. LSAB technique, 200×. 

Figure 7 – Poorly differentiated squamous carcinoma 
with high proliferation Ki67 index, over 70% of the 
tumoral cells (score 3). LSAB technique, 200×. 

 

Figure 8 – Moderately differentiated squamous carcinoma 
with score 1 for p53 protein immunoexpression in 
tumoral cells. LSAB technique, 200×. 

Figure 9 – Poorly differentiated squamous carcinoma 
with score 3 for p53 protein immunoexpression in 
tumoral cells. LSAB technique, 200×. 

Table 7 – EGFR expression correlated with Ki67 proliferation index and p53 protein expression in the head and neck 
carcinoma 

Ki67 P53 No. of cases  
(93) 

EGFR ≤15%  
(39 cases) 

16–44%  
(21 cases) 

≥45%  
(33 cases) 

Negative  
(33 cases) 

≤10%  
(28 cases) 

11–54%  
(5 cases) 

≥55%  
(27 cases)

Weakly positive 30 19 – 11 12 18 – – 

Strongly positive 36 5 16 15 3 6 5 22 

Negative 27 15 5 7 18 4 – 5 
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The degree of tumor differentiation and molecular 
markers expression are the indicators for the prediction 
of head and neck squamous carcinomas. However, the 
primary objective of immunohistochemical study was the 
establishment of some correlations between molecular 
markers (EGFR, Ki67 and p53) and clinical prognostic 
factors with predictive/prognostic value (neoplasia site, 
stage of disease, and the treatment). The rationale for 
molecular detection in head and neck carcinomas improved 
screening, diagnosis (of premalignant lesions), staging 
and post-treatment follow-up. 

For material reasons, we decided to perform immuno-
histochemical staining in the group of patients with 
radiochemotherapy. In multivariate analysis, results have 
reached statistical significance in terms of treatment 
response, overall survival and disease-free survival. 
Immunohistochemical staining has not been carried out 
for patients with nasopharyngeal carcinomas, with high 
radiochemosensitivity and reduced tumoral aggression, 
reflected in significantly higher therapeutic results in terms 
of the rate of response, overall survival and disease-free 
interval. Of the 93 patients who died in reporting data, 
35 patients have partial post-therapy remission. The cause 
of death was the resumption of the disease by local or 
locoregional recurrence. For 53 patients with stationary 
disease post-therapy, the cause of death was continuing 
evolution of local or locoregional or remote. Five patients 
with nasopharyngeal carcinoma were excluded from the 
immunohistochemical study. Thus, out of the 35 radio-
chemically-treated patients, with partial remission in 
primary therapy, who developed local/locoregional relapses 
after a mean period of 6–7 months, deceased at the 
moment of data report, the majority presented poorly 
differentiated epidermoid carcinomas of the hypopharynx 
(17 patients) and of the larynx (11 patients) and less 
oropharynx carcinomas (seven patients), locoregionally 
advanced stages (T3,4N3), and the immunohistochemical 
marking showed a poor positive immunoreactions of 
EGFR, with the presence of p53 gene and a proliferation 
Ki67index in a lower percentage than 45% within the 
tumoral cells. Out of the 53 radiochemically-treated 
patients, with stable disease after primary therapy and 
deceased because of disease evolution locally/loco-
regionally/at distance after a mean period of seven months, 
the majority presented epidermoid carcinomas poorly 
differentiated of the hypopharynx (32 patients) and the 
larynx (13 patients) and less of the oropharynx (eight 
patients), locoregionally advanced stages (T3,4N3), and 
the immunohistochemical marking showed an intense 
expression of EGFR, with the presence of p53 gene and 
a proliferation Ki67 index in a higher percentage than 
45% in the tumoral cells. In the 51 of the total of 144 
patients with carcinomas of the hypopharynx, larynx, 
oropharynx and rhinopharynx, locoregionally-advanced 
stages (T3,4N3), radiochemically-treated, having an aspect 
of complete remission after primary therapy and at clinical 
and imagistic evaluation, at the moment of data processing, 
due to material reasons, the immunohistochemical study 
could not be completely performed, but in isolated cases 
(three patients with poorly differentiated epidermoid 
carcinomas of the hypopharynx, not included in the study 
due to lack of statistical significance), the expression of 

EGFR and p53 markers was negative, while the proliferation 
of Ki67 index was lower than 15% in the tumor. 

Thus, the immunohistochemical study revealed no 
correlation between the expression of the tumoral markers 
and the prognostic clinical factors, namely tumor location 
and stage of disease. The expression of tumor markers 
was present in all poorly differentiated epidermoid 
carcinomas of the hypopharynx, larynx and oropharynx, 
in advanced locoregional levels. The intensity of staining 
for value of the EGFR and p53 gene expression and 
Ki67 index are paramount in prognostic stratification of 
patients into groups. The expression of tumoral markers 
represents a histoprognostic indicator next to the tumoral 
differentiation degree. 

Statistical analysis was done on a five-year follow-
up, with computerized-data processing (EpiInfo 2000 
soft-package), using Student’s t-test. Differences were 
considered statistically significant for p<0.05. The variables 
taken into consideration are: location of primary tumor 
(nasopharynx, oropharynx, hypopharynx, larynx), TNM 
clinical stage, treatment, immunohistochemical expression 
of p53, EGFR, and Ki67. 

The multivariate analysis detected in carcinomas as 
predictors of disease the location and the stage of disease, 
the patients with carcinoma of the nasopharynx and 
oropharynx presenting a statistically significantly higher 
therapeutic response (p=0.053), overall survival (p<0.0001) 
and disease-free interval (p=0.0002), compared to the 
patients with hypopharynx and larynx carcinoma. Also, 
all the patients, regardless of the location of neoplasia, 
with early-localized disease (T1,2N0,1,2), showed a 
statistically significantly higher therapeutic response 
(p=0.0001), overall survival (p<0.0001), and disease-free 
interval (p=0.0091), compared to patients with advanced 
locoregional disease (T3,4N3), which through the presence 
of large latero-cervical uni-/bilateral adenopathies, 
predispose both to therapeutic failures as well as to  
the evolution of remote disease by an already present 
lymphatic dissemination. The clinical factors with a 
prognostic value are represented by tumor localization, 
disease stage and administered treatment; the patients 
with carcinoma of the nasopharynx and oropharynx, in 
localized advanced stages, subjected to radiochemotherapy, 
presented statistically-significant improved results of the 
response rate (p<0.0001) and overall survival (p<0.0001). 
But, the simultaneous or alternative radiochemotherapy 
had no prominent role in controlling the locoregional 
disease, therapeutic failures being present within both 
treatment branches after a mean disease-free interval of 
seven months, but in a much lower percentage (24.3%), 
without reaching a statistical significance threshold 
(p=0.3179). The improvement of the disease-free interval, 
through a four times reduction of local recurrences rate 
and the statistically significant improvement in overall 
survival during simultaneous/alternative radiochemotherapy 
are explained by the major role of chemotherapeutic 
agents, radiosensitizing in eradicating the micrometastasis 
disease and enhancing the effectiveness of radiotherapy, 
thus through the improvement of locoregional control of 
the disease. 

In locoregional advanced stage, larynx and hypopharynx 
carcinoma have unfavorable prognosis by response rate 
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and locoregional control (overall survival, disease-free 
survival). The clinical phenotypes with predictive value 
for some specific head and neck cancers, by reference to 
the treatment response rate, overall survival at five years 
and disease-free survival at five years, were shown to be 
location and stage of neoplastic disease, poor prognosis 
of hypopharyngeal and laryngeal locoregional advanced 
(T3,4N3) carcinoma. Along with neoplastic disease stage 
and location, type of treatment is another clinical 
prognostic marker; radiochemotherapy for oropharynx 
and nasopharynx carcinoma localized stages shows a 
statistically significant improvement in response rate 
(p<0.0001) and overall survival (p<0.0001). The 
improvement of disease-free interval, by a four-fold 
reduction in the rate of local recurrences and the 
statistically significant improvement of overall survival 
after simultaneous or alternative radiochemotherapy 
could be explained by the major role played by the 
chemotherapeutic, radiosensitizing agents for increasing 
the effectiveness of radiotherapy and, thus, improving 
the locoregional control of the disease, especially when 
the administered radiotherapy was with a modified scheme 
of the irradiation hyperfraction, dose-conformational 
radiotherapy. 

Statistical analysis of the immunohistochemistry study 
was performed on three groups of patients, which at the 
moment of data submission were on clinico-imagistic 
appearance of complete regression (51 patients) or death by 
local/locoregional/at distance relapse after partial regression 
(35 patients) or post-radiochemotherapy stabilization of 
disease (53 patients). 

However, due to material, technical reasons or lack 
of bioptic evidence, the immunohistochemical staining 
was carried out in 88 patients, with moderate expression 
detection of molecular markers in the deceased ones, 
due to disease local or remote evolution (53 patients) 
and an intense expression of the deceased through 
locoregional relapses. The statistical analysis reveals 
statistically significant differences (p=0.001), which 
allowed the distribution of patients into immunophenotypic 
groups with prognosis value (having an impact on the 
survival rate and disease-free interval), together with 
clinical prognostic factors (tumor localization, the stage 
of the disease and treatment): 

(a) favorable prognosis: absence of immunomarking 
for EGFR and p53, Ki67 immunomarking absent or present 
in <10% of tumor cells; 

(b) intermediate prognosis: weakly positive immuno-
marking for EGFR and p53, Ki67 immunomarking in 
<45% of tumor cells; 

(c) poor prognosis: intensely positive immunomarking 
for EGFR and p53, Ki67 immunomarking in >45% of 
the tumor cells. 

 Discussion 

The reason for which we are concerned about molecular 
markers detection in the case of malignant ENT 
carcinomas is represented by the improving of screening 
and diagnosis (of premalignant lesions), improvement 
of treatment efficiency and post-treatment monitoring 
[1–5]. The tumoral p53 suppressor gene is present in all 
normal human cells, functioning as a regulating gene 

within cellular cycle and apoptosis. The protein encoded 
by this gene is a factor of nuclear transcription that can 
be detected by immunohistochemical staining on tissue 
sections. In head and neck cancers, this gene suffers 
punctiform, thus resulting an abnormal gene, incapable 
of exerting its suppressor effect on the cellular cycle, 
and, implicitly upon the malignant cell proliferation. 
The correlations established between the presence of 
this mutant p53 gene and the advanced stage of the 
neoplastic disease pointed out that this mutant gene does 
not appear in the early stages of carcinogenesis, but mainly 
correlates with the progression and invasive phenotype 
of the malignant tumor; identifying the mutant p53 gene 
in the early stages of certain neoplasies correlates with a 
rapid growth and early metastasizing. Due to a high 
specificity, the abnormal phenotype of p53 gene could 
be considered as an unfavorable prognosis indicator in 
head and neck cancers, thus offering information on the 
aggressive biological behavior of the tumor. According to 
data published in specialty journals, the hyperexpression 
of p53 revealed through immunohistochemical staining, 
in oropharynx, hypopharynx and larynx carcinomas, is 
correlated with an unfavorable prognosis in terms of 
survival rate, without reaching a statistical significance 
threshold; there should be mentioned the fact that the 
p53 hyperexpression is correlated with the presence of 
the p53 mutant form at a score of 2+ (positive immuno-
histochemical staining in 25–50% of the tumoral cells) 
or 3+ (positive immunohistochemical staining in over 50% 
of the tumoral cells); the only exception is a variant of 
mutant p53-ΔNp63 connected to Cisplatin sensitivity, thus 
presenting a quality therapeutic answer and, implicitly, 
a favorable prognosis [9–11]. 

The epidermal growth factor receptor (EGFR), encoded 
by c-erb-B1 oncogene, is a transmembranary glycoprotein, 
with two regions: an extracellular region, connecting 
with the specific monoclonal antibody (specific ligands: 
FEC and αTGF), that passes from an inactive monomeric 
form to an active homodimeric one, and an intracellular 
region, with tyrosine kinase activity. Recent studies have 
shown the important part played by EGFR in tumor 
cells motility, in invasion, angiogenesis, apoptosis and 
cellular cycle regulation at the level of head and neck 
carcinomas. The mutations leading to EGFR excess 
(known as upregulation) or hyperactivity cause an 
uncontrolled cellular division, likely associated with lung 
cancer, breast cancer, prostate cancer and glioblastomas. 
Such mutations have also been found in about 30% of 
the squamous head and neck cancers birthmarks and EGFR 
is this hyperexpression in 90% of the squamous of the 
head and neck cancers birthmarks being connected with 
an unfavorable prognosis and radioresistance. The EGFRvIII 
mutant version, detected in glioblastoma, breast cancer, 
prostate, lung cancer, also hyperexpressed in squamous 
cell carcinomas of head and neck, is associated with 
survival decrease, due to resistance to anti-EGFR-target 
molecular therapy (Cetuximab). Therefore, the EGFR 
hyperexpression or mutant variant detection (EGFRvIII 
variant) could be considered as an unfavorable prognosis 
indicator of in head and neck carcinomas [6–8]. 

The Ki67 antigen can be immunohistochemically 
highlighted, at nuclear level, by using specific monoclonal 
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antibodies. It is expressed in the G1, S, G2 and M stages 
of the cellular cycle and it is absent in the G0 stage.  
Its presence correlates with other markers of cellular 
proliferation, with the DNA index, respectively, and 
with the percentage of cells found in S-phase (SPF). The 
Ki67 index represents the number of positive cells/1000 
tumor cells and it is directly proportional to the rate  
of active cell division in normal tissues, therefore it 
correlates with the mitotic activity. The prognosis value 
of Ki67 antigen in head and neck cancers has been 
extensively studied. The data presented suggested that 
this molecular marker could be used as a factor in 
patients’ distribution into two prognosis groups: with a 
favorable prognosis (Ki67 positive <10%) vs. an 
unfavorable prognosis (Ki67 positive >10%) [9]. 

Choosing the appropriate therapy in locoregional 
advanced head and neck squamous carcinomas still 
remains a debatable topic, taking into consideration  
the low therapeutic efficiency of standardized radio-
chemotherapy schemes, having a curing rate of 30%, 
and also generating cosmetic and functional sequelae, 
hardly tolerated by the patients with poor performance 
status and other associated comorbidities, this category of 
patients being chronic smokers and alcohol consumers. 

According to the results of the “MACH-NC-meta-
analysis of chemotherapy in head and neck cancer” 
meta-analysis performed on 15 randomized trials which 
included 2487 patients, the induction polychemotherapy 
(Platinum/FU regimens) + local therapy vs. local therapy 
alone, determines a 5% benefit for general survival of five 
years (p=0.05) [12–16]. Also, chemoradiotherapy with 
Cisplatin vs. radiotherapy alone demonstrated an 8% 
benefit for general survival of five years, p<0.0001 (meta-
analysis for 87 randomized trials that included 16 640 
patients) [17–22]. Therefore, induction chemotherapy 
followed by chemoradiotherapy represents the standard 
therapy in locoregionally-advanced head and neck cancers. 
The induction combination based on Taxane regimens 
(especially Paclitaxel) is the most effective in the patients 
with locoregionally advanced head and neck cancers, 
having a response rate of 71–100%, one-year survival 
rate in 69–98%, a three-year survival rate in 41–82%, 
the disease locoregional control still representing a 
problem [23–27]. However, considering the important 
role played by EGFR in invasion and angiogenesis, and 
the fact that the EGFR hyperexpression is present in 
90% of epidermoid carcinomas of the ENT area, the key 
to success lies in the combination of standard therapy 
with the anti-EGFR targeted molecular therapy. 

Cetuximab (Erbitux) is an anti-EGFR monoclonal 
antibody, 65% human, that inhibits the EGFR and MAPK 
activation, the main adverse reactions being rash, hypo-
magnesemia, allergic reactions. Comparing the results 
of the Bonner study with the MACH-NC meta-analysis 
of chemotherapy in head and neck cancers, which 
investigated the absolute benefit of survival for associating 
chemotherapy and radiotherapy, there concluded that 
the association of Erbitux to radiotherapy provided an 
absolute benefit of survival (10% of five years), in a 
similar range compared with the addition of concomitant 
chemotherapy to radiotherapy (8% of five years). The 
results of this analysis indicate that Erbitux combined 

with radiotherapy is at least as effective as simultaneous 
chemoradiotherapy in terms of overall survival, thus 
representing a recommended alternative to classical 
chemoradiotherapy, and accepted toxicity for head and 
neck cancers in locoregionally advanced stages, with 
high risk of local and/or locoregional relapse (patients 
with clinical stage cT2-4 and cN2b/c) [28–31]. 

New treatments include association of anti-VEGFR 
agents with anti-EGFR monoclonal antibodies or with 
tyrosine kinase inhibitors. 

The authors’ contribution in this extensive pathology, 
represented by head and neck carcinomas, characterized 
by marked aggressiveness, emerges from the detection 
of clinical histoprognostic factors – the degree of 
tumoral differentiation correlated with the intensity of 
tumoral markers expression, tumor localization, stage of 
the disease, treatment received, having an impact in  
the therapeutic response and prognosis of patients, an 
unfavorable prognosis presenting poorly differentiated 
epidermoid carcinomas of the hypopharynx and larynx, 
in advanced locoregional stages, where there was a poor 
expression of tumoral markers for the patients who 
experienced, after therapy, a local/locoregional revival 
of disease progression or an intense expression of tumor 
markers in the patients who presented a local/loco-
regional/at distance progress of the disease. Thus, it was 
possible a stratification of patients into phenotypic groups 
according to EGFR staining intensity and p53 and Ki67 
expression percentage value, as has been shown in 
“Results” section. 

The key to a successful treatment is the possibility of 
a therapeutic randomization with a safe improvement of 
therapeutic results and decreasing of failures percentage. 
The need of anti-EGFR standard therapy integration 
must be specified in the primary treatment of patients 
with poor prognosis. 

 Conclusions 

An operational Regional Cancer Registry is mandatory 
to provide information and strategies needed in large-
scale cancer control. 

Physical examination is compulsory and imaging 
investigations (CT, NMR) are necessary for extended 
disease. Endoscopic techniques are required for histo-
pathological confirmation and immunohistochemical 
methods, especially for the splitting of tumoral markers 
status and framing it in the immunophenotypic groups 
with prognostic value. 

Multivariate analysis revealed clinical phenotypes 
with predictive value in therapeutic response, tumoral 
location and stage of disease. In advanced evolutionary 
stages, carcinomas of the larynx and hypopharynx present 
unfavorable local-regional prognosis. 

Multivariate analysis revealed clinical phenotypes 
with prognostic value through reporting at the general 
survival rate and disease-free interval tumoral location, 
disease stage and treatment, the benefit of associating 
radiosensitizer agents, as reflected by a 4-fold reduction 
of local recurrence rate. 

The immunohistochemical analysis performed on the 
radiochemotherapy-treated patients has revealed a direct 
correlation between the degree of tumoral differentiation 
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and tumoral markers expression, which was intense in 
poorly differentiated epidermoid carcinoma. 

The immunohistochemical analysis allowed the 
stratification of patients into phenotypic groups according 
to EGFR staining intensity, the percentage of tumoral p53 
and Ki67 expression enabling a correct randomization of 
treatment groups with a safe improvement of therapeutic 
outcomes, decreasing the percentage of therapeutic failures: 

(a) favorable prognosis: absence of immunomarking 
for EGFR and p53, Ki67 immunomarking absent or present 
in <10% of tumor cells; 

(b) intermediate prognosis: weakly positive immuno-
marking for EGFR and p53, Ki67 immunomarking in 
<45% tumor cells; 

(c) poor prognosis: intensely positive immunomarking 
for EGFR and p53, Ki67 immunomarking in >45% of 
the tumor cells. 

Considering the predictive value of EGFR biomarker, 
the introduction into practice of EGFR-inhibitors as 
therapeutic standard in induction therapy and/or associated 
radiotherapy is an imperative that imposes itself, radio-
chemotherapy remaining a feasible therapeutic option in 
their absence. 
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