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ABSTRACT:

BACKGROUND:

The incidence of thyroid cancer has been increasing significantly since the mid-1990s.Some studies
have revealed that in thyroid gland, the galectin-3 plays a role in the pathogenesis of well-differentiated
carcinoma. For that, it is may be one of the markers that may help to assist in distinguishing thyroid
neoplasms.

OBJECTIVE:

To detect the frequency of immunohistochemical expression and diagnostic value of Galectin-3 in
different types of thyroid neoplasms. To correlate the expression of galectin-3 findings with
immunoprofile data of CD56. To correlate the result of immunohistochemical expression of Galectin-3
with the age and gender of the sampled cases.

PATIENTS AND METHODS:

A retrospective case series study was intended in fifty surgically removed cases of primary thyroid
neoplasm whose CD56 status had been tested by immunohistochemical technique. The galectin-3
protein was tested on formalin fixed paraffin embedded section by immunohistochemical method using
Ab-1, isotype IgG1, clone 9C4, Mouse Monoclonal Antibody.

RESULTS:

Galectin-3 was positive in 52 % of the cases. Relation of galectin-3 with the histological type of
neoplasm and malignant tumors versus benign was significant (P=0.000152 , P=0.000712 respectively).
The galectin-3 was expressed in most of non-follicular pattern (p =0.00001). In this study, 42% of
the cases were galectin-3 positive/ CD56 negative and 38% of the cases were galectin-3 negative/CD56
positive, the association of galectin-3 with CD56, was significant (P=0.000023).
CONCLUSION:

Galectin-3 immune stain marker considered as a useful marker in differentiating malignant tumors with
non-follicular pattern, especially papillary thyroid carcinoma, from a benign tumors. Significant
association was found between Galectin-3 and CD56. Galectin-3 can be used as a positive marker while
the CD65 is a negative marker for diagnosis of thyroid carcinoma.
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INTRODUCTION:

The most common malignancy of the endocrine
system is the thyroid cancer (TC)"”, which
forms approximately 3.4% of all cancers
diagnosed annually'”. The incidence of TC has
been increased in significant number since
the mid-1990s . The diagnosis of thyroid tumors
is usually based on hematoxylin and eosin (H&E)
stained slides, however the diagnosis of thyroid
lesions, is difficult in some cases because of

the overlapping of histomorphological features @

Previous studies assess the diagnostic role of
several markers in thyroid tumors, such as
Galectin-3(Gal-3), (HBME-1), CK19, CD44,
CD57, Cyclin D1 and P27 @, but still
the definitive markers or panels for thyroid
lesions are not yet determined ®. The Gal-3 is
a 31 kDa protein, it is a member of Gal-3 family
that shows a strong affinity for p-galactoside”.
It has been proposed to modulate
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cell adhesion and cell growth through its influence
on the cell cycle”. Some studies in thyroid gland
have revealed that, Gal-3 has a role in
the pathogenesis of TC, especially in papillary TC,
therefore, it may be one of the markers that may
play important role in distinguishing thyroid
neoplasms™. The CD56, is a neural cell adhesion
molecule, that helps in cell-to-cell adhesion®® ',
In the thyroid tissue, CD56 is released in normal
thyroid epithelial cells and it is highly expressed in
the membrane of the thyroid follicular cells®,
while in malignant cells, the release of CD56 is
reduced and loss of its expression was associated
with poor prognostic clinical course !'".
PATIENTS AND METHODS:

In this retrospective case series study, fifty cases of
primary thyroid neoplasm whose CD56 status had
been tested by immune-histochemical technique
were included. The blocks of the cases from
the 1% of October 2018 till the 1* of November
2019 were collected from Al-Jumhori teaching
hospital, Nineveh private hospital, Al-Rabee
private hospital and other private laboratories in
Mosul city, and the period of study was conducted
from 1st of January 2021 till the 1st of November
2021. Sections from paraffin embedded tissue were
taken on clean slides and stained with H&E, then
examined under the light microscope. Histological
typing was determined according to the WHO
classification. The most appropriate block of
each case was chosen for immune-histochemical
staining with Gal-3. Other information regarding
the age of the patient, gender and CD56 status
were obtained from the medical record. This study
was performed by using the primary antibody
which is Gal-3 Ab-1, isotype IgGl, clone 9C4,
Mouse Monoclonal Antibody, supplied by Thermo
scientific company/UK. The tissue processed
according to the method prescribed by
the manufacture company and treated using
automated procedure.

Interpretation of immunohistochemistry
staining: Immunoreactivity for Gal-3 was
evaluated and scored manually. Slide from small
intestine was used as positive control. Both
the quantity and quality of the staining of the tumor
cells in an average of 10 microscopic fields
(magnification  x400) were  demonstrated.
The diffuse brown pigmentation of cytoplasm
with or without the nuclear staining was detected
in the tumor cells. The propotional score was:
Negative (no staining or staining in < 10 % of
the neoplastic cells), focal staining (staining in

10% - 50% of the neoplastic cells and diffuse
staining (staining >50% of the neoplastic cells)).
Intensity score was graded as: 0 (no staining), 1+
(slight staining), 2+ (moderate staining) and 3+
(intense staining)). The cases were regarded
as positive, when the neoplastic cells showed
a specific staining (cytoplasmic staining with
or without nuclear stain) of more than 10% of
the neoplastic cells with slight, moderate or intense
staining 2.

Statistical analysis:

The data of this study was analyzed by the using
of Chi-square and Fisher exact test when indicated.
The association was considered statistically
significant when “P value was less than 0.05”
with confidence interval of 95%.

RESULTS:

In this study, the age of patients were ranged from

15 to 73 years (meantSD =39.56+ 6.25), 46 cases
were females and only 4 cases were males with
female to male ratio about 11.5:1.
Immunohistochemical study of these cases for
Gal-3 revealed that 26 cases (52 %) were positive.
Other patients' characteristics are summarized
in table (1). The variable percentage of neoplastic
cells expressed the Gal-3 staining and intensity
of this stain is shown in photo (1). In this study,
no significant relation was found between
the Gal-3 and the age of the patients
(P value=0.1168), also no significant association
(P=0.6105) was detected between the Gal-3 and
patient’s gender. Regarding the relation of Gal-3
expression with the histological types of thyroid
neoplasms, as shown in photos (2,3&4), it was
significant with P=0.000152, in the follicular
adenoma (FA) 17 cases out of 21 were the Gal-3
negative, while the majority of PTC (19 out of
24 cases) were positive for Gal-3, as shown in
table (2). In the current study, 27 cases were
malignant tumors, the Gal-3 was positive in 20
cases of them, while most of benign tumors (17 out
of 23 cases) were negative, this association was
also significant (P=0.000712). In comparing
the pattern of tumors, the follicular versus those
with non-follicular, the Gal-3 immune marker was

was

positive in 5 out of 25 cases of tumors with
follicular pattern, while 21 out of 24 cases of
non-follicular pattern were positive, that the Gal-3
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was negative in most of follicular patterned tumors
(P=0.00001). According to this, Gal-3 was
more positive in malignant group, especially of
non-follicular pattern. The CD56 was negative
in 21 cases of the malignant tumor, while
the positivity of this marker was found more in
the benign cases, this association was statistically
significant (P=0.000077).

In this study, 21(42%) cases were Gal-3
positive/CD56 negative and 19 (38%) cases were
Gal-3 negative/CD56 positive, this association
was significant (P=0.000023), as shown in
table (3).

Table 1: The descriptive analysis of clinicopathological results of the sampled cases.

Data No. | Percentage
10-19 1 2%
20-29 10 20%
30-39 13 26%
Age in years 40-49 14 28%
50-59 10 20%
60-69 1 2%
70-79 1 2%
Female 46 92%
Gender | |
Male 4 8%
FA 21 42%
Benign tumors - i i
Oncocytic cell adenoma 2 4%
1 0,
Histological - Conventional PTC 20 40%
Types . Follicular variant PTC 4 8%
Malignant tumors | |
Anaplastic TC 2 4%
Medullary TC 1 2%
Positive 24 48%
CD56 . .
Negative 26 52%
Gal3 Positive . 26 . 52%
Negative 24 48%
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Table 2: Relation of Galectin-3 expression with the variable clinico-pathological data of the sampled cases.

Galectin- | Galectin-3
. . Total
Data 3 Positive | Negative No.(%) P- value
No.(%) | No.(%) R
10-19 000%) | 12%) 1(2%)
20-29 7(14%) 3(6%) 10(20%)
Age 30-39 3(6%/) 10(20%) 13(26%)
ingyears 40-49 8(16%) | 6(12%) 14(28%) 0.1168
50-59 7(14%) | 3(6%) 10(20%)
60-69 1(2%) 0(0%) 1(2%)
| 70-79 0(0%) | 12%) 1(2%)
Female 23(46%) | 23(46%) 46(92%)
T 0.6105
Gender Male 3(6%) 1(2%) 4(8%)
Follicular adenoma (FA) 4(8%) 17(34%) 21(42%)
Histopathological ¢ Oncocytic cell adenoma 2(4%) 0(0%) 2(4%)
1STOPAEIOIOBICALIYPES 1~ hventional PTC 1836%) | 2(4%) 20(40%)
Follicular variant PTC 0.000152
1(29 3(6° 4(89
(FVPTC) (2%) (6%) (8%)
Anaplastic TC (APTC) 1(2%) | 1(2%) 2(4%)
Medullary TC (MTC) 0(0%) 1(2%) 1(2%)
Thyroid ¢ Benign tumors 6(12%) | 17(34%) 23(46%) 0.000712
B Malignant tumors 2040%) | 7(14%) 27(54%) '
Follicular
(Follicular adenoma, and 5(10%) 20(40%) 25(50%)
Patt, follicular variant PTC)
atem Non-follicular 0.00001
(Oncocytic cell adenoma, 0 0 0
conventional PTC and 2142%) 3(6%) 24(48%)
anaplastic TC)
Table 3: Relation of CD56 expression with the thyroid tumors and Galectin-3.
Data CD56 Positive CD56 Negative Total P- value
No. (%) No. (%) NO.(%)
Benign tumors 18(36%) 5(10%) 23(46%)
Thyroid tumors | 0.000077
Malignant tumors 6(12%) 21(42%) 27(54%)
Positive 5(10%) 21(42%) 26(52%) | 0.000023
Galectin-3 Negative 19(38%) 5(10%) 24(48%)
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Photo 1: Variable intensity of immune staining for galectin-3: A (+) intensity ,B and C are (++) and (+++)
intensity respectively. (A&B X40 and C X100 magnification).
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Photo (3): Papillary thyroid carcinoma A: H & E staining, B: positive immune-histochemical staining for Gal-
3 (A and B X100 magnification).

t PTC: A: H & E staining, B: negative immune staining for Gal-3 (A and B X400
magnification).
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DISCUSSION:

A lot of efforts have been directed to detect
the new diagnostic markers for improving
the diagnosis of TC, and Gal-3 was one of the most
extensively-studied marker so far'>"*'*!® Large
number of biological studies have detect that
the cytoplasmic localization of Gal-3 in tumor cell
play critical role in tumor genesis and metastasis,
compared with nuclear localized Gal-3"'%. So in
the current study, with or without nuclear stain,
the presence of cytoplasmic staining was depended
to determine the positivity of Gal-3. In this study
no statistical significant was found between the age
and gender of the patients with Gal-3 immune
marker, these results were similar to that found by
Weinberger PM et al''” and Dunderovi¢ D et al"'”.
In general, the Gal-3 expression had been reported
in 58% to 100% of TC "% In studies were done on
PTC by El-kateb M. I. et al "® and by Sumana B S
19 the Gal-3 was positive in 93.3% and in 91.3%
respectively and in the conventional variant of
PTC the Gal-3 positivity was identified in 82% to
100%(16), these results are near to the result of
current study that was 79% of all cases of PTC and
90% of PTC conventional variant were positive.
Few studies have reported Gal-3 expression in PTC
by histological subtype. In follicular variant PTC,
the positivity of Gal-3 was widely varied, ranged
33%-100% 9, this is disagree with the result in
this study which showed Gal-3 positivity in 25% of
the cases, this may be due to small number of
follicular variant PTC subtype were included
in this study, however, studies found that
the expression of Gal-3 in follicular variant PTC
tended to be lower than that in the conventional
variant PTC"'® and this similar to what was found
in the current study.

Regarding the follicular adenomas, the Gal-3 was
negative in most of cases, this result near to that of
Borkar PV!'®. Only 2 cases of oncocytic cell
adenoma were included in this study and both of
them were positive for Gal-3 and this is agreement
with that of Borker PV, This may be due to that,
in response to stimuli, the Gal-3 will be translocate
either from the nucleus or cytosol to
the mitochondria (20), so accumulation of the Gal-3
in the mitochondria which is increased in oncocytic
cell tumors is responsible for this tumor type to be
immunohistochemically  positive for Gal-3.
The role of Gal-3 in the diagnosis of medullary
TC (only 1 case) and anaplastic carcinomas 2 cases
(1 case was positive and other was negative) can’t
be assessed due to small number of these cases.

So other studies with more cases of these rare
subtypes are needed to evaluate the role of Gal-3
in their diagnosis. Although no cases of follicular
TC were included in this study, but studies were
done by Dunderovié D et al’” and Sumana BS"”
found that the expression of Gal-3 in follicular
adenoma was not statistically different from that its
expression in follicular TC. In this study the Gal-3
expression was more expressed in non-follicular
pattern thyroid neoplasm than follicular pattern this
is similar to the result of Tastekin E et al'".
Regarding the Gal-3 expression in relation to
the benign and malignant tumors, Gal-3 was
expressed more in malignant than in benign
tumors, this association was statistically
significant, this is similar to that of a study was
done in Baghdad/Iraq by Al-Jubouri RSM®",
same result was detected by Tastekin E et al'" |
Borkar PV'?, Weinberger PM et al'?, Dunderovi¢
Detal “7), Mandal et al®” and Dhal A®Y.
Regarding the CDS56 expression in thyroid
neoplasm, it decreases or totally losts in cases of
TC especially PTC"”. This is similar to the result
of current study and other studies"'*. In this
study highly significant association was found
between the Gal-3 and CD56 that most of cases
with Gal-3 positive cases, were negative for CD56,
while most of cases were negative to Gal -3, were
positive to CD56. On the basis of previous studies,
they found that the uses of more than one marker
would increase diagnostic value of thyroid
neoplasms®”. As CD56 expression is normally
present in follicular cells of the thyroid tissue,
while malignant cells, revealed a higher rate of loss
of CD56 expression, so unlike other IHC markers,
CD56 is can be considered as a negative marker®.
So Gal-3 can be used as a positive marker while
the CD65 is a negative marker for diagnosis of TC.
CONCLUSION:

Galectin-3 could be utilized as a marker for
the diagnosis of thyroid tumors, and its
combination with CD56 may enhance its value
with the highest performance for the diagnosis TC,
especially PTC. However the importance of such
combination of markers should be confirmed in
a study including a larger series of cases including
different thyroid lesions and tumor subtypes
especially the border line neoplastic lesions and
follicular TC.
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