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INTRODUCTION

Head and neck is one of the most frequent tumor locations in Cuba, between the first five in female

and male.

Epidermal growth factor (EGF) is a peptide of 53 aminoacids, with a powerful mitogenic activity in

vitro on cells from ectodermic and endodermic origin (1). This effect is produced by means of the

interaction of EGF with a cell membrane receptor (EGFR), a glicoprotein with a molecular weight of

170 kD composed of 1186 aminoacids, with a high sequence homology with the product of the

oncogen V-erb-B (2, 3).

Overexpression of EGFR has been observed in a wide range of malignancies; an event reflecting

either increased transcription or gene amplification (4). The altered expression of EGFR in human

tumors has been reviewed by Gullich (5). EGFR overexpression frequently is associated with gliomas

(6), bladder tumors (7), squamous cell carcinomas (8) and breast carcinomas (9) of particular

diagnostic importance is the fact that EGFR overexpression in several tumor types has shown to

correlate with a poor prognosis (7, 9).

Monoclonal antibodies (MAb) again EGFR have been generated and utilized in diagnosis by means

of Radioimmunoscintigraphy (RIS), and in Radioimmunotherapy (at clinical trial level) of cancers

overexpressingEGFR(10, 11, 12).

The objective of this research contract was to study patients with primary, recurrent or metastasis of

malignant epithelial tumors of the head and neck region using the cuban anti-EGFR MAb ior-egf-r3

labeled with ""Tc by means of RIS, and determine if this MAb is able to detect tumors and their

metastasis.



MATERIALS AND METHODS.

Patients Protocol:

From April 1994 to August 1997 13 patients, all male, with ages in a range of 16-82 (mean 54.8

years) were studied.

Eleven patients have had known primary tumors and lymph node metastasis and in 2 case it was

unknown.

Table I shows the Demographic Data, and Table II the Histology and Tumor Localization.

None of this patients was under treatment at the moment of the RIS study.

Human Anti Mouse Antibody (HAMA) determination was done according to an indirect

immunoenzyme assay in 96-well plates coated with ior-egf-r3. Serum samples were drawn before the

intravenous application of the MAb and after that, at different times along their follow-up. The cut

off level of this assay is 0.35.

All patients signed their participation in this multicenter study according to the regulations of the

CECMED, the regulatory office for this type of multicenter studies in Cuba.

In all the cases we established the clinical correlation between the result of the RIS and the histologic

confirmation of the different tumors, in order to obtain Sensitivity and Positive Predictive Value.

ANTIBODY

The murine monoclonal antibody ior-egf-r3 was provided in solution with a concentration of 5

mg/ml. It is IgG2a subclass, and was labelled with ""Tc using the Schwarz Method (1242 MBq).

Labelled efficiency was controlled by ITLC (Gelman), and it was always >95%.



IMAGING TECHNIQUE

Each patient received 1 mg of MAb protein and a ""Tc dose between 1480-2220 MBq (40-60) in an

antecubital vein during two minutes.

Planar imaging was performed 10 minutes after injection in an cubital anterior vein and after this,

lateral right and left images of the neck were done to have an idea of the biodistribution, 18-24 hours

post-injection in the same position, by mean of a Sophy-Gammacamera Computer, with low energy

(140 keV) high resolution parallel collimator and 128 x 128 matrix. SPECT images were also done

at this time in order to increase the information of the planar images.

Three-dimensional reconstruction of all data was made using a Butterworth 4/16 filter for the

transverse, coronal and sagital slices.

INTERPRETATION OF THE RESULTS

The images were interpreted by two different nuclear medicine specialists according to the following

criteria.

• in the planar images we searched for "hot spots" areas as sign of positivity.

• in the SPECT images we considered positive a study when we found a lesion in at least two

subsequent slices, and in two sectional planes. The limit sectional planes (the limit of resolution)

for slice thickness was 1.25 cm (2 pixels) is about 2 cm.

EFFICACY EVALUATION

The Sensitivity, Predictive Positive Value were calculated according to the following formulas:
VP VP

S = X 100 VPp = X 100
VP + FN VP+FP

S: Sensitiviti

VPp: Predictive Positive Value



VP: True Positive

FN: Negative False

FP: True False

RESULTS

Labeling

Radiochemical purity of labelled antibodies ranged from 97% to 99.4% as assessed by ITLC and

FPLC.

The 99m-Tc-labelled MAb had the same immunoreactivity as the native MAb when determined by

immunohistochemical studies.

Primary Tumors

Primary tumors were evaluated in a group of 11 patients (1,2,3,5,7,8,9,10,11,12,13) all of them with

associated cervical lymph node metastasis.

Only in 2 cases (4, 6) the site of the primary tumor was unknown but they have had lymph node

metastasis (Table II).

No cases of recurrence were included in this study.

The localization of the 11 know primary tumors were similar, with the following distribution of the

histological type: nasopharynx, larynx, piriform sinus, and so on.

One case was diagnosed chemodectoma (Patient No. 6, Table II) after the operation. The RIS

performed previously to the surgical intervention was positive (fig. 1).

The most frequent histologycal type was epidermoid carcinoma (12 of 13 Patients)[ fig. 2, 3].

We had no have False Negative results.

We have 3 False Positives (Patients No. 1, 3, 10). The RIS was negative but the histopathological

study confirmed the malignancy of these lesions (Table II).



In these three cases, Patient 1 had an undifferentiated nasopharynx cancer with lymph node

metastases.

Patient 3 was diagnosed as epidermoid cancer without specification of the histologycal degree in the

superior palate, with lymph node metastasis.

Patient 10 had an poorly differentiated epidermoid carcinoma, in the laryngeal face of the epiglottis

with lymph node metastasis.

In these 3 cases the malignancy of the lesions were confirmed histologically.

In the other 10 Patients the RIS showed the primary tumor and/or the lymphatic node involvement.

The Sensitivity was 76.9 %, and the Positive Predictive Value % .

D I S C U S S I O N

The introduction of anti-EGF MAb has opened a possibility for the clinical study of primary,

recurrence, and metastases of head and neck tumors by Nuclear Medicine.

In our group of patients, MAb ior-egf-R3 and RIS were able to show in 10 cases the primary tumor

and/or lymph node metastases.

In the 3 Patients (1,3, 10) the RIS was not able to demonstrate the primary tumor or the lymph node

metastasis.

Patient No.l was an undifferentiated nasopharingeal tumor with a metastatic lymph node. It is

possible that the undifferentiation of the tumor did not allow the accumulation of the MAb in the

tumor. This was reported also by other author (12).

Patient No. 3 was an epidermoid carcinoma of the palate. The differentiation degree of the tumor was

unknown. In this case it is very difficult to make an analysis because the MAb did not accumulate in

the primary tumor and lymph node metastases.



Patient No. 10, similarly to the above mentioned cases, was a poorly differentiated cancer of the

laryngeal face of the epiglottis with lymphatic node involvement. In this case we Coned Comment

the same as in Patient No. 1.

It is known that MAbs that bind to the EGFR might prevent cell proliferation by blocking access to

EGF or to TGF-a. Such MAbs could have a significant role in the therapy of tumors that express

increased numbers of EGFR, and in tumors that depend on the autocrine secretion of EGF and TGF-

a for proliferation (12). It can be possible that the poorly differentiated and undifferentiated tumors

do not express increased numbers of EGFR. This may be the cause why the RIS was not able to

show the tumors and metastases in these 3 Patients.

In the another 10 Patients where the RIS was able to detect the tumor and lymph node metastases, 4

(Patients No. 2, 5, 11, 12) were moderately differentiated. In the rest of the Patients (Patients No. 4,

7, 8, 9) the grade of differentiation was unknown but we can assume, on the light of the another

case, that this can be well or moderately differentiated carcinomas, because they were identified by

the RIS.

Similar results were obtained by Baum and his group with the murine monoclonal antibody 174

H.64 in his serie of head and neck cancer (10).

In patient 6, the RJS was positive in a lymph node metastasis by clinical examination without known

primary tumor, that was histologically a chemodectoma (Fig. 1). We know that this type of tumor

expresses the EGF receptor.

The Sensitivity was 76.9 % very similar to the value negative by other authors (10).



CONCLUSION

This study confirms that primary tumors or metastases with cells that express EGFR can be

detected by means of RIS. However, when the radioactivity within the tumor or the metastasis is

similar to that in the surrounding tissues it can be very difficult to define clear images.

This study demonstrated clearly that the MAb ior-egf-R3 can be used in the RIS of the head and

neck primary tumors, it metastases or recurrences, as we show in Figures 1-3.

We are sure that in the near future some of these type of tumors could be treated by means of this

MAb (Immunotherapy or Radioimmunotherapy) according to a strict treatment protocol, specially in

cases where conventional therapy can not be applied (Stage III and IV), and where we could be able

to show that the tumor or its metastases show some uptake of the MAb.
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TABLE I

DEMOGRAFIC DATA
N°
1
2
3
4
5
6
7
8
9
10
11
12
13

PATIENT
DTB
EBL

ASAL
JGC
RSC
OEA
AFN
FMA
EDT
JMR
EBG
ACG
RPR

AGE
16
77
82
64
67
32
55
67
53
47
62
48
42

SEX
M
M
M
M
M
M
M
M
M
M
M
M
M

RACE
N
B
B
M
M
M
B
N
B
B
N
B
B
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N°

1

2

3

4

5

6

7

8

9

10

11

12

13

TABLE n
TUMOR AND RIS]

Localization of the Primary Tumor (PT) and
Regional Metastasis (RM)

PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM
PT
RM

Nasopharinx
Right yugular internal chain
Columela
A. Right yugular internal chain
Palate
A. Left Submaxilar
Unknown
A. Left yugular internal chain
Head Palate
A. Left yugular internal chain
Unknown
A. Left yugular internal chain
Left Piriform Sinus
A. Left yugular internal chain
Nasopharinx
A. Bilateral neck
Larynx
A. Left yugular internal chain
Laryngeal face of the Epiglottis
A. Left yugular internal chain
Larynx
A. Left yugular internal chain
Right Piriform Sinus
A. Left yugular internal chain
Upper Lip
A. Left yugular internal chain

DATA
Histological Type

Ind. Carcinoma

Epid. Carcinoma
Mod. Differentiate
Epid. Carcinoma

Epid. Carcinoma

Epid. Carcinoma
Mod. Differentiate

Quemodectoma

Epid. Carcinoma

Epid. Carcinoma

Epid. Carcinoma

Epid. Carcinoma
Little Differentiate
Epid. Carcinoma

Mod. Differentiate
Epid. Carcinoma

Mod. Differentiate
Epid. Carcinoma
well Differentiate

Result of
the RIS

( - )

( + )

( - )

( + )

( + )

( + )

( + )

( + )

( + )

( - )

( + )

( + )

( + )

PT: Primary Tumor RM: Regional Lymph node metastasis
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TABLE i n
CORRELATION BETWEEN RIS AND CLINICAL DATA

CORRELATION
N° CLINICA RIS ANA. PAL.
1 + - +
2 + + +
3 + - +
4 + + +
5 + + +
6 + + +
7 + + +
8 + + +
9 + + +
10 + - +
11 + + +
12 + + +
13 + + +
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