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Abstract CD57 (HNK-1) is a oligosaccharide antigemliagnosis of the follicular variant of papillary thyroid
that is expressed by cells of several lineages. It is pressntinoma.

on multipotential neuroepithelial cells during embryo-

genesis, and tumours of epithelial, neuroectodermal @&y words CD57 (Leu-7) - Thyroid carcinoma -

nerve sheath origin also express CD57. Its role in the Bollicular variant of papillary carcinor-a

agnosis of thyroid tumours is controversial. We have

studied CD57 expression by immunohistochemistry to
determine its utility in the classification of thyroid follicdntroduction

ular lesions. Study material included 114 normal thyroid

sections, 77 benign thyroid lesions (29 colloid noduléBhe separation of thyroid follicular lesions into benign
22 follicular adenomas, 20 cases of Hashimoto's thyraind malignant categories is sometimes difficult. This
ditis and 6 of Grave’s disease) and 83 thyroid carcingroblem is greatest in distinguishing follicular adenomas
mas, including 31 follicular variants of papillary carcincand hyperplastic colloid nodules from minimally inva-
ma. We observed CD57 positivity in 95% of thyroid casive follicular carcinoma and the follicular variant of
cinomas, 27% of follicular adenomas and 10% of collohpillary carcinoma. A reliable immunohistochemical
nodules. It was not expressed in the normal thyroidethod that could aid in the diagnosis of these thyroid
CD57 expression in thyroid carcinomas was significantlysions would be useful. One candidate marker for such a
different from that in normal and benign thyroid lesionsethod is the oligosaccharide antigen CD57 (Leu-7).

(P < 0.0001). The follicular variant of papillary thyroid CD57 was first identified on a subset of normal lym-
carcinoma also showed significantly higher CD57 ephocytes with a natural killer activity (NK cells) [1].
pression than colloid nodule® & 0.0009) or follicular Subsequently, anti-CD57 antibodies have been shown to
adenomasR < 0.0009). No significant difference wasind specifically to myelin-associated glycoprotein [19]
seen between colloid nodules and follicular adenomasad to tumours arising from tissues containing myelin
We conclude that CD57 immunohistochemistry is valassociated glycoprotein [2, 5, 15, 28-30]. Additional
able in the classification of thyroid follicular lesions intgtudies have demonstrated CD57 expression in thyroid
benign and malignant groups and is also helpful in thenours [6, 10, 16, 23] and other carcinomas [4, 8, 12,
A. Khan (]) - 3.M. Pullman 18, 21, 27, 32], but only rarely in normal epithelial tis-
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In view of these contradictory data regarding the rodgaining was performed with a monoclonal antibody to CD57
of CD57 in the diagnosis of thyroid carcinoma, we Stugeul Becton Dickinson Immunocytochemistry Systems, Moun-

. . P - : in View, Calif.) at a dilution of 1:20 using a standard avidin/bi-
ied CD57 immunostaining in 160 thyroid lesions (77 bgg, complex (ABC) method as implemented on a Techmate 1000

nign, 83 malignant) and in 114 examples of normal thisioTek) automated immunostainer. The staining procedure con-
roid tissue by avidin-biotin immunohistochemistry. Ouxisted of a 45-min incubation in the primary antibody followed by

goals were to resolve the contradictory results by maxéef buffer washes, and then incubation in a cocktail of biotinyla-

s anti-mouse 1gG/IgM (BioTek) for 30 min. The slides were
careful assessment of the staining than had been d{ﬁgﬁ washed, incubated in avidin/biotin complex (BioTek) for

previously, using semi-quantitative methods. We al§g min, washed, and reacted with diaminobenzidine and hydrogen

wanted to examine CD57 expression specifically in theroxide to visualize the end-product. The sections were counter-

follicular variant of papillary carcinoma, which has noitained with haematoxylin. A small cell carcinoma of the lung was

been previously reported used as a positive control, and for a negative control, non-immune
’ serum was substituted for primary antibody.

Only discrete granular cytoplasmic and/or membrane staining
was regarded as positive. Staining of follicular colloid in the ab-
Materials and methods sence of staining of the follicular epithelium was considered non-

specific and negative. Positive staining was further classified into

All primary thyroid carcinomas excluding medullary carcinomy€ak, if the intensity of staining was light brown and granular and
resected at the University of Massachusetts Medical Center dur?ﬁré’”% if the staining was medium to dark brown in colour.

a 5-year period (1991-1996) were obtained from the surgical pa-Lifferences in CDS7 immunoreactivity between groups (nor-
thology files. There were 83 carcinomas (71 papillary, 6 Hurthgdl; colloid nodule, follicular adenoma, Hashimoto's thyroiditis,
cell, 3 follicular, 2 insular and 1 anaplastic carcinoma). Of the |faves disease and carcinoma) overall was evaluated using the
papillary carcinomas, 31 were the follicular variant of papillary'€man Halton extension of Fisher's exact test. Pairwise compar-
carcinoma. Similar number (77) of nonmalignant thyroid lesiof@ONS between individual groups was performed using Fisher's ex-
received during the same period were selected from the pathoég‘%/test with Bonferroni adjustment, the latter to compensate for

files for the study. These were 29 colloid nodules, 22 follicular ai€ additive type | error that arises from multiple comparisons.
enomas, 20 cases of Hashimoto's thyroiditis and 6 cases. Bf sensitivity and specificity of positive CD57 immunostaining
Graves’ disease. Normal thyroid tissue samples from 81 carciﬂi)ﬁ-ge.d'agnos's of thyroid carcinoma was calculated by standard
ma cases and 33 benign lesions were also evaluated. Parafgstical methods.
blocks selected for immunostaining from these cases included
both lesional and normal thyroid tissue, whenever possible. The
number of blocks selected from each case for immunohistochegsults
istry ranged from 1 to 3. All the slides were reviewed and the his-
tological diagnosis was confirmed. . o .

All thyroid resection specimens included in this study wefe@rcinomas showed significantly more CD57 immuno-
fixed in 10% buffered formalin and routinely processed throughsgaining than normal and benign thyroid lesions
VIP Tissue Tek processor. Sections were cut at a thickness%g< 0.0001). As shown in Table 1, 95% of carcinomas

4 um heated at 60°C for 30 min, then deparaffinized and hydra P 0 ; _
through a series of xylenes and alcohol prior to staining. T re CD57 positive, as opposed to 21% of benign le

slides were microwaved with a proprietary antigen retrieval soOns. When present, the CD57 staining in benign lesions
tion (citrate buffer; BioTek Solutions, Santa Barbara, Calif.) favas always weak. Comparison of CD57 expression with-

5 min in an 800-W microwave oven. Following replenishment ¢ subgroups of benign and malignant lesions in Tables 2
this solution the slides were microwaved again for an addmoraj]d 3 reveals significant differences between individual
5 min and then allowed to cool for 20 min. Immunohistochemica . . L : .
Categories. Of particular significance is the difference
between the immunostaining of the follicular variant of
Table 1 CD57 Expression in benign and malignant thyroid lgaapillary carcinoma and of two morphologically similar
S'O“S-E'V"".'é'le <0.0001 (CD57 expression in benign versus maligssions with which it may be sometimes confused, follic-
nant thyroid lesion:} ular adenoma and colloid nodufe € 0.0009). Follicular

Benign Malignant variant of papillary carcinoma consistently showed
strong staining (26/31 cases), while the majority of cases
No. of casesr) 77 83 of follicular adenoma (Fig. 1) and colloid nodules were
No. CD57 positive 16 79

CD57 negative. Focal nonspecific nuclear staining was

% CD57 positive 21 95 . .
° P seen in some follicular adenomas.

Table 2 Pairwise correlation

of CD57 immunoreactivity in ~ Diagnosis n No.CD57 + % CD57 + P-value Bonferroni
different subgroups of thyroid adjustedP-value
lesions NM normal thyroid,
CN Colloid nodule AD follicu- NM vs CA 114 vs 83 Ovs 79 Ovs 95 <0.0001 <0.0009
lar adenomaHT Hashimoto’s CNvs CA 29 vs 83 3vs79 10 vs 95 <0.0001 <0.0009
thyroiditis, GD Graves' dis- AD vs CA 22 vs 83 6vs 79 27 vs 95 <0.0001 <0.0009
easeCA thyroid carcinoma, HT vs CA 20vs 83 5vs 79 25vs 95 <0.0001 <0.0009
FVPCfollicular variant of pap- GD vs CA 6 vs 83 2vs 79 33vs 95 0.0029 0.0222
|||a|’y carcinoma’ CNvs FVPC 29 vs 31 3vs 30 10 vs 98 <0.0001 <0.0009
’ AD vs FVPC 22vs 31 6 vs 30 27 vs 98 <0.0001 <0.0009
NM vs CN 114 vs 29 Ovs3 Ovs 10 0.0064 0.0576

CNvs AD 29 vs 22 3vs6 10 vs 27 0.1499 Not significant
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Fig. 1 Follicular adenoma showing negative CD57 immunostain- To test the value of CD57 immunostaining more
ing. Immunoperoxidase, x270 quantitatively in the diagnosis of malignancy in a subset
Fig. 2 Papillary carcinoma showing strong positive CD57 immwf thyroid lesions with a follicular growth pattern, we
nostaining (bottom half). Also note positive tumour cells (top ce&b% formed sensitivity and specificity analysis. In 91 thy-
H]ey)rc;{]dt%’fl?jg??mbrﬁmgggré?(%;s%?zf'z\ﬂgoSta'”'ng residual norndl |esions with a follicular growth pattern (29 colloid
nodules, 22 follicular adenomas, 31 follicular variants of
papillary carcinoma, 3 follicular carcinomas and 6 Hurt-
Table 3 CD57 staining patterns in benign and malignant thyroldle cell carcinomas), the sensitivity of CD57 immuno-
lesions. staining for the diagnosis of malignancy was 97.5% and
the specificity was 82%. We also established that the
predictive value of a positive test was 81% and the pre-
Positive Negative dictive value of a negative test was 98%.
— Analysis of CD57 staining within malignant subcate-
gories (Table 3) revealed other differences. Among the

Diagnosis n CD57 immunostaining

Weak Strong

Papillary carcinoma 40 0 38 2 malignant lesions, all conventional type papillary carci-
Follicular variant of 31 4 26 1 nomas showed strong CD57 staining (Fig. 2) in a pattern
Papillary carcinoma similar to that seen in the follicular variant of papillary
E‘l’]’:‘tﬂl‘e'aéeﬁf‘g‘;{‘c?&% . ?é i % % carcinoma (Fig. 3). Four out of 12 cases of other types of
Insular carcinoma 2 1 1 0 carcinomas, 1 follicular carcinoma, 1 insular carcinoma,
Anaplastic carcinoma 1 0 0 1 and 2 Hurthle cell carcinomas, showed CD57 staining as
Normal 114 0 0 114 strong as that seen in papillary carcinoma. Two cases of

Colloid nodule 29 3 0 26 minimally invasive follicular carcinoma, 4 of 6 Hurthle
Adenoma . 22 6 0 16 cell carcinomas, and 1 insular carcinoma were weakly
gf‘:\%’goégzggro'd't's 206 > Oo 15 positive. The solitary case of anaplastic carcinoma did

not express any CD57.




Fig. 3A,B_Follicular variant of papillary carcinoma with strongdlar, it helps to distinguish the follicular variant of papil-
positive CD57 immunostainingd Peripheral portion of the tu- lary carcinoma from benign follicular lesions such as

mour; note the residual normal thyroid tissaergw) is negative. : . - . -
Immunoperoxidase, x10@ Central portion of the tumour with colloid nodules and follicular adenoma, with which it

strong granular cytoplasmic staining of the neoplastic follicleg@n sometimes be confused on histology. This important
Immunoperoxidase, x40 comparison was not made explicitly in previous studies

[6, 10], which did not consider the follicular variant of
papillary carcinoma [7] as a separate group. These stud-
In contrast to the carcinomas, there were no statiséis, while in general agreement with ours, are of less

cally significant differences for CD57 staining betweepractical value because of this omission.
subcategories of benign lesions (Table 2). However, it isThe utility of CD57 immunostaining in our hands is
interesting to note that a significant fraction (21%) of theghly dependent on the evaluation of staining intensity.
benign lesions (16/77 cases) showed some weak CDI8F found that although the majority of the benign le-
staining, while none of the normal thyroid samplesons were CD57 negative, those that were positive
showed any staining at all (Table 3). This is unlikely &tained weakly in comparison with the malignant lesions.
be a false negative result, since all of the normal tisstigs result is in agreement with two previous studies [6,
was taken from the cases used in this study and was [}; but not a third [16]. Using 66 thyroid lesions (33 be-
cessed and stored similarly to the lesional tissue. nign and 33 malignant), this last study yielded the con-
clusion that while CD57 immunoreactivity is seen more
often in thyroid carcinomas (82%) than in benign thyroid
Discussion lesions (33%), it is not useful in the diagnosis of thyroid

carcinoma because of the positivity in the benign lesions.
CD57 immunostaining appears to be useful in the clagdbwever, the majority of the benign cases showed only
fication of thyroid follicular lesions into benign and mafocal, weak staining of the lesion, similar to that seen by
lignant groups as an adjunct to H&E staining. In particaurselves and others [10]. The 2 of 11 cases that stained
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strongly might be explained by differences in the immu- Such molecular events may be the basis for our main

nohistochemical technique utilized [16]. The observati@onclusion that CD57 immunostaining is valuable in the

that the benign tissue that stained strongly also staimdaissification of thyroid follicular lesions into benign and

only focally suggests that the pattern and intensity mialignant groups. They may also help to explain our ob-

staining are additional criteria augmenting the usefulnesssvation that the follicular variant of papillary carcino-

of CD57 immunostaining distinguishing benign frorma can be distinguished from follicular adenomas and

malignant follicular lesions of the thyroid. colloid nodule with the help of CD57 immunohisto-
CD57 compares favourably with other markers in ithemistry.

utility for the classification of thyroid follicular lesions.
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