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OBJECTIVE To investigate the protein expression of HBME-1, CD15 and 

p53 in thyroid carcinoma and in bengin thyroid diseases and to evaluate 

their value in diagnosis of thyroid disease. 

METHODS Sixty-one cases of thyroid carcinoma and 27 cases of different 

kinds of benign thyroid diseases were studied by immunohistochemical 

methods. 

RESUTLS All cases of differentiated thyroid carcinoma were positive for 

HBME-1,35.7% positive for CD15 and only 14.3% positive for p53. Twenty- 

seven cases of benign thyroid lesions were absolutely negative for p53, 

7.4% of which were CD15 positive and 25.9% of which were HBME-1 posi- 

tive. 

CONCLUSION HBME-1 and CD15 may be helpful to assist differential di- 

agnosis of thyroid carcinoma from benign thyroid diseases. 

KEYWORDS: lhyroid carcinoma, HBME-1, CD15, p53, immunohistochemistry, 
diagnosis. 

A t the present time, the diagnosis of papillary thyroid carcinoma is 
mainly based on nuclear features I~'21. Unfortunately, these features 

can be also found in some benign lesions of the thyroid such as hyper- 
plasia, thyroiditis and even in normal glands i31. Invasion of the capsule 

and invasion into the veins in or beyond the capsule represent the diag- 
nostic criteria for carcinoma in a follicular thyroid neoplasm, but some- 
times it is very difficult to confirm whether there is capsule invasion. 

How can we draw a distinction between the malignant and the benign 

in this situation? It seems reasonable that the biological changes caused 
by the alterations of gene expression should be earlier than the mor- 
phologic alterations of cells during tumor generation and progression, 
so it may be possible that studies of unusual gene expression may guide 
us diagnostically in the future. Several studies have shown that some 
antibodies such as HBME-P 41, CD15 I41, p53 Ls~ and S-100161, reacted with 

thyroid carcinoma but not with benign thyroid epithelium. Here we 

studied a series of thyroid tumors and non-neoplastic lesions by im- 

munogistochemical methods and evaluated the biological significance 

and potential diagnostic value of these findings. 

MATERIALS AND METHODS 
Formalin fixed, paraffin-embedded tissue from 88 surgically resected 

thyroid specimens were obtained from the Department of Pathology of 
Peking University. These cases were classified histologically according 
to the published criteria [1,21. There were 61 cases of thyroid carcinoma 
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including 47 cases of papillary carcinoma, among them 

I 1 cases were microcarcinoma (less than 10 mm in di- 

ameter), 9 cases of follicular carcinoma, 3 cases of 

medullary carcinoma, 1 case of squamous carcinoma 

and 1 case of undifferentiated carcinoma. Twenty-sev- 

en cases were benign thyroid disease including 8 cases 

of adenoma, 9 nodular goiter with papillary hyperplasi- 

a, 7 Grave's disease with papillary hyperplasia and 3 

lymphocytic thyroiditis. 

All specimens were fixed in 10% neutral-buffered 

formalin and embedded in serial 3 - 4 r a m  paraffin 

blocks; 4-1xm-thick sections were stained with hema- 

toxylin and eosin for histological examination. Repre- 

sentative sections were then immunostained to localize 

the expression of HBME-I ,  CD15, p53 and S-100. 

Immunohistochemical staining was done using the 

labeled streptavidin biotin (LSAB) method (DAKO, 

Glostrup, Denmark,  LSAB kit) for HBME-1,  CD15, 
p53 (DAKO, Glostrup, Denmark; monoclonal, dilution 

1:50) and S-100 antiserum (DAKO, Glostrup, Den- 

mark; polyclonal, dilution 1:50). In the negative control 

the primary antibody was omitted. 

Each antibody was tested with retrieval antigen us- 

ing a microwave as the source of heat exposure for 15 

rain. Sections were incubated in the primary antibody 

for 24 hr at 37~ and then incubated with biotinylated 

secondary antibody for 30 rain at room temperature, 

followed by peroxidase-conjugate streptavidin. Stain- 

ing was visualised using DAB, washing in water, and 

counterstaining with haematoxylin. 
Membranous staining with or without cytoplasmic 

staining was scored as appropriate for H B M E - I  and 

CDI5. Nuclear staining was scored as appropriate for 

p53. Nuclear staining with or without cytoplasmic 

staining was scored as appropriate for S-100. HBME-  

1, CDIS, p53 and S-100  were assigned as positive, 

based on the commonly used clinical cu t -of f  points of 

10% of tumor cell staining, regardless of the intensity. 

RESULTS 
All results are summarized in Table 1. 

In this study, HBME-1 was found in a significant 

proportion of thyroid malignancies. All cases of differ- 

entiated thyroid carcinoma (papillary carcinoma and 

follicular carcinoma) had more than 10% of positive tu- 

mor cells (Fig. 1,2), while poorly differentiated thyroid 

carcinoma (spindle cell carcinoma) and medullary car- 

cinoma was absolutly negative. Most cases of papillary 

carcinoma showed strong and widespread HBME-1 ex- 

pression, including l 1 cases of microcarcinoma (Fig.3). 

Follicular variants showed expression similar to that of 
the tumors with a papillary appearance. HBME-1 ex- 

pression often appeared as luminal and lateral cell 

membranous staining. In 50% of the cases there was 

general cytoplasmic reactivity as well. The surrounding 

thyroid tissue was typically negative for HBME-1. 

Nodular goiters were generally HBME-1 negative. 

However, HBME-1 positive cells were seen in 6/9 of 

cases with papillary hyperplasia. HBME-1  reactivity 

was seen in focal areas with complex papillary structure 
and nuclear changes (Fig.4). Papillary lesions with 

coarse chromatin or PTC-like nuclei (nuclear grooves 

and clearing) displayed positive reactivity to HBME-1. 

The more complex the papillary structure was, the 

stronger the reactivity. In our study, none of the seven 

cases of Grave's disease with papillary-hyperplasia 

showed any HBME-1 reactivity. 

Table 1. Results of immunohistoehemical examinations in thyroid lesions 

No HBME- 1 positive CD 15 posilive p53 positive 
Diagnosis (total) No(%) No(%) No(e/o) 

Papillary carcinoma 47 47(100.0) 17(36.2) 7(14.9) 

Follicular carcinoma 9 9(100.0) 3 (33.3) 1 (11.1) 

Medullary carcinoma 3 0 0 0 

$quamous cell carcinoma 1 0 0 0 

Undifferentiated carcinoma 1 0 0 1 (100.0) 

4denoma S 1(12.5) I (12.5) 0 

Nodular goiter with papillary hyperplasia 9 6(66.7) 0 0 

Grave's disease wilh papillary hyperplasia 7 0 0 0 

Lymphocytic thyroiditis 3 0 I (33.3) 0 
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ative. However, three cases of adenoma showed 

HBME-1  reactivity (more than 10% of tumor cells). 

One was atypical adenoma; the reactivity approached 

the level that was seen in thyroid carcinoma. The other 

two were Hiirthle-cell lesions which showed only cyto- 

plasmic reactivity similar to that shown by one case of 

lymphocytic thyroiditis. 

Fig. 1. Papillary thyroid carcinoma is widespread HBME-l-posi- 

tire. LSAB immunoperoxidase with haematoxylin counterstain, x 

200. 

Fig. 2. Follicular thyroid carcinoma is diffusely HBME-1 -posi- 

tive. LSAB immunoperoxidase with haematoxy]in eounterstain, x 

200. 

Fig. 3. Microcarcinoma is strongly HBME-I positive, in sharp 

,',untrast to the surrounding thyroid tissue. I,SAB immunoperoxi- 

dase with haematoxylin counterstain, MOO. 

Follicular adenomas were typically HBME-1 neg- 

Fig. 4. 3,n encapsulated thyroid nodu]e with extensive papillary ar- 

~',hitecture is focally HB-I -positive. LSAB immunoperoxidase with 

haematoxylin counterstain, x200. 

The localization of CD15 immunoreactivity in thy- 

roid carcinoma was generally similar to that of H B M E -  

l, although the number of positive cases and the num- 

ber of tumor cells in positive cases were much smaller 

than those for HBME-I(Fig.5) .  Only 35.7% of cases of 

differentiated thyroid carcinoma had more than 10% 

positive tumor cells. CD15 positive cells were less than 

50% of all tumor cells in every CD15 positive case. 

There was no difference for CD15 expression between 

papillary and follicular carcinoma. Seventeen total cas- 

es of papillary carcinoma were CD15 positive, three of 

them were classified as encapsulated variants; and only 

three had cervical nodal metastases at the time of diag- 

nosis. The case classified as diffuse sclerosis variant 

showed CD15 negativity. The surrounding thyroid tis- 

sue was absolutely negative for CD-15. 

Although H B M E - I  -positive cells were seen in 

some cases of nodular goiter with papillary hyperplasia, 

all the cases including nodular goiter and Grave's dis- 

ease with benign papillary hyperplasia were typically 

negative for CD15. The reactivity for CD15 in adenoma 

was the same as that for HBME-1.  

Overall, p53 expression confined to the nucleus was 

identified in 14.9% (7/47) of papillary carcinoma (Fig. 

6) and in 11.1% (1/9) of follicular carcinoma. Seven 

cases of papillary carcinoma all were p53 positive, one 

of which was the case of diffuse-  sclerosis variant and 

four had cervical nodal metastases at the time of diag- 
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nosis. The two cases classified as encapsulated variants 
were p53 negative. No immunohistochemical positivity 

was found in adjacent non-neoplastic thyroid tissues or 
in benign lesions. 

Fig. 5. Papillary thyroid carcinoma is strongly CDI5-positive. 

LSAB immunoperoxidase with haematoxylin counterstain, x400. 

Fig. 6. Papillary thyroid carcinoma is p53-positive. LSAB im- 

munoperoxidase with haematoxylin eounterstain, x400. 

In our study, not only thyroid carcinoma but also 
benign thyroid lesions such as thyroid adenoma, nodu- 
lar goiter and thyroiditis displayed positive reactivity to 
S-100. 

DISCUSSION 
The differential diagnosis between benign and malig- 

nant lesions is essentially based on cytohistological in- 

terpretation. Sometimes the "histologically benign-  
look" tumor was in fact biologically aggressive. Al- 

though the underlying mechanism leading to carcino- 
genesis ~is not well known, we can say on the basis of 
modem cell biology that the morphologic change is just 

the result of alteration of gene expression. Thus im- 

munohistochemical determinations may be helpful in 

the diagnosis of histologically difficult thyroid lesions. 

HBME-1 is a monoclonal antibody directed against 

an unknown epitope on mesothelial cells. Several stud- 
ies ~4'7'81 have shown its utility as a marker in the identifi- 

cation of malignant follicular epithelial lesions of the 
thyroid. Our study demonstrated diffuse HBME-1 ex- 
pression in 100% of differentiated thyroid carcinoma 

including eleven cases of microcarcinoma. Thus diffuse 
HBME-1 positivity may have diagnositc value in eval- 

uation of thyroid lesions. Papillary carcinoma is the 

most common malignant neoplasm of the thyroid 
gland. In many cases, there are some minute satellite 

lesions outside of the main tumor mass; sometimes 

these foci of tumor may be overlooked in H&E staining 
sections. We found that they were highlighted with 
HBME-1 immunostaining. So it would be helpful to do 
immunostaining for HBME-1 before one makes a di- 
agnosis of microcarcinoma. If there are some small foci 

of tumor cells outside of the main tumor less than 10 
mm in size, the diagnosis will be a usual papillary carci- 

noma rather than a mjcrocarcinoma. 

CD15 expression is widely used as a diagnostic 

marker of Hodgkin's cells and in the differential diag- 
nostic panel for evaluation of possible mesothelioma 
a~0]. A few of previous studies have explored the ex- 
pression of CD15 in thyroid carcinomaE4L Unfortunate- 
ly, our data showed that only 36.2% of patients with 
papillary thyroid carcinoma were CD15 positive, which 
limited the use of CD15 as a differential indicator. The 

previous study has suggested that CD15 reactivity 

might be an unfavorable prognostic indicator in thyroid 
papillary cancer m~. Our results showed that CD15 pos- 

itivity does not necessarily mean unfavorable progno- 

sis. 
In our study, CD15 was shown to be a relatively 

specific marker in differentiation of papillary thyroid 
lesions. HBME-1-pos i t ive  cells were seen in some 
cases of nodular goiter with papillary hyperplasia, 
while all the cases of nodular goiter with papillary hy- 
perplasia were typically negative for CD15. So if a pap- 
illary lesion is CD15 positive, it most probably is ma- 

lignant and other criteria of malignancy such as nuclear 

features should be looked for carefully. 

Invasion of the capsule and invasion into veins rep- 

resent the diagnostic criteria for carcinoma in a follicu- 
lar thyroid neoplasm, hut sometimes it is very difficult 

to confirm whether there is true invasion or not. The 

combination of HBME-1 and CD15 immunostaining 
will be a powerful tool for the diagnosis of follicular 

thyroid lesions. HBME-1 reactivity associating with 
CD15 reactivity indicates a possibility of malignancy 

and a more careful search should be done for other fea- 

tures of malignancy. 
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The p53 gene mutation is found in about half of all 

tumors. In our study, immunohistochemistry was per- 

formed to identify mutations of the p53 gene in thyroid 

lesions. Results showed that the incidence of p53 reac- 

tivity was low(14.3%). So p53 immunostaining has lit- 

tle significance in differential diagnosis of thyroid tu- 

mors. This study supported the concept that the p53 

mutation status was a prognosticator of  tumor behavior 

in thyroid carcinoma f~,~21. It seems that overexpression 

of p53 is not a responsible factor for the oncogenesis it- 

self, but rather that it plays a crucial role in aggressive 

subtypes of thyroid carcinoma. 

Our data showed that S - 1 0 0  immunostaining 

would not be useful in differential diagnosis of thyroid 

tumors. This result is in disagreement with that of Kili- 

carslan et al [6] 

In summary, malignant thyroid tumors show sig- 

nificantly greater H B M E - 1  and CD15 reactivity than 

benign lesions. Although the biochemical bases of 

H B M E - 1  and CD15 are not very clear yet, these anti- 

bodies may highlight part of the molecular changes in 

cells related to malignant transformation. Along with 

careful histological evaluation, this panel of two im- 

munohistochemical markers provides a useful and ob- 

jective means in diagnosing difficult thyroid lesions. 

Diffuse H B M E - 1  positivity indicates a malignancy, 

which is confirmed by CD15 reactivity. However ,  

caution must be exercised in the interpretation, because 

the results in benign (usually negative) vs malignant 

(usually positive) lesions may overlap. 
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