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ABSTRACT
Introduction: To evaluate the role of HBME1, PAX8, CD56 and CITED1 in distunguishing benign
lesions of the thyroid from malignant tumors and different malignant tumors of the thyroid.
Methods: The patients that underwent thyroidectomy between 2007 and 2013 were included to the
study. Patients with Nodular Hyperplasia: 22, Folicular Adenoma: 14, Noninvasive Folicular Thyroid
Neoplasm With Papillary-Like Nuclear Features: 3, Well Diferentiated Carcinoma, Not Otherwise
Specified: 3, Papillary Carcinoma: 22, Papillary Carcinoma Folicular Variant: 12, Minimally Invasive
Folicular Carcinoma: 9, Poorly Diferentiated Carcinoma: 4, Anaplastic Carcinoma: 3 were included to
the study. HBME1, CITED1, PAX8, CD56 were applied by immunohistochemical method. In statistical
analysis, the sensitivity, specificity, positive predictive and negative predictive values of markers were
calculated.
Results: CD56 (loss of expression), HBME1 was significantly higher in Papillary Carcinoma, Papillary
Carcinoma Folicular Variant compared to other malignant neoplasms. The most sensitive markers for
malignant tumors were PAX8 and CITED1 (90%, 88%). The most specific markers for malignant
tumors were HBME1, CITED1 (97%, 92%). The most sensitive and specific marker for Papillary
Carcinoma, Papillary Carcinoma Folicular Variant was HBME1 (100%, 80%). CD56 (loss of
expression), CITED1 was the most sensitive markers for Papillary Carcinoma Folicular Variant (86%,
86%).
Discussion and conclusion: HBME1 was found an both sensititive and specific marker for Papillary
Carcinoma. The cytoplasmic expression of CITED1 was significantly higher in PC compared to other
malignant tumors. Nuclear expression of PAX8 was found significantly higher in benign cases compared
to malignant tumors. HBME1,CD56 (loss of expression) was found significantly higher in Papillary
Carcinoma, Papillary Carcinoma Folicular Variant compared to other malignant tumors.
Keywords: Thyroid, HBME1, CITED1, CD56, PAX8
ÖZET
Giriş ve amaç: HBME1, PAX8, CD56 ve CITED1’ in tiroidin benign lezyonlarını, malign tümörlerden
ve tiroidin farklı malign tümörlerini birbirinden ayırt etmedeki rolünü değerlendirmektir.
Yöntem ve gereçler: 2007-2013 yılları arasında tiroidektomi yapılan Nodüler Hiperplazi: 22, Foliküler
Adenoma: 14, Papiller Benzeri Nükleer Özellikler Gösteren non-İnvaziv Foliküler Tiroid Neoplazmı:
3, İyi Diferansiye Karsinoma, Spesifiye Edilememiş: 3, Papiller Karsinoma: 22, Papiller Karsinoma,
Foliküler Varyant: 12, Minimal İnvaziv Foliküler Karsinoma: 9, Az Diferansiye Karsinoma: 4,
Anaplastik Karsinoma: 3 çalışmaya dahil edildi. İmmünhistokimyasal yöntem ile HBME1, CITED1,
PAX8, CD56 uygulandı. İstatistiksel analizde markerlerın duyarlılık, özgüllük, pozitif ve negatif
prediktif değerleri hesaplandı.
Bulgular: CD56 (ekspresyon kaybı), HBME1, Papiller Karsinoma ve Papiller Karsinoma, Foliküler
Varyantta, diğer malign tümörlere göre anlamlı yüksekti. Malign tümörler için en duyarlı markerlar
PAX8 ve CITED1 (%90, %88) idi. Malign tümörler için en spesifik markerlar HBME1, CITED1 (%97,
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%92)idi. Papiller Karsinoma, Papiller Karsinoma, Foliküler Varyant için en duyarlı ve spesifik marker
HBME1 (%100, %80) idi. Papiller Karsinoma, Folliküler Varyant için en duyarlı markerlar CD56
(ekspresyon kaybı) ve CITED1 (%86, %86)idi.
Tartışma ve sonuç: HBME1, Papiller Karsinoma için duyarlı ve spesifik bulundu. CITED1’in
sitoplazmik ekspresyonun Papiller Karsinomada, tiroidin diğer malign tümörlerine göre anlamlı şekilde
yüksekti. PAX8'in nükleer ekspresyonu benign olgularda malign olgulara göre anlamlı şekilde yüksek
bulundu. HBME1, CD56 (ekspresyon kaybı), Papiller Karsinoma ve Papiller Karsinoma, Foliküler
Varyantta diğer malign tümörlere göre anlamlı şekilde yüksek bulundu.
Anahtar Kelimeler: Tiroid, HBME1, CİTED1, CD56, PAX8

Introduction
Palpable thyroid nodules were reported to
occur in 5-10% of the population [1]. Most of
the thyroid nodules are hyperplastic nodules
and folicular adenoma and only 2-5% of them
are malignant tumors [1].
The characteristic features for
different thyroid neoplasm are specific
nuclear pattern for papillary thyroid cancer,
invasive pattern for folicular cancer,
neuroendocrine features for medullary
carcinoma,
necrosis
and
nuclear
pleomorphism for poor differentiated
carcinoma, high mitosis and anaplastic
features for indifferentiated carcinoma.
Noninvasive folicular thyroid neoplasm with
papillary-like nuclear features (NIFTP) is a
new definition of which is suspicious of
papillary carcinoma and has no capsule and
vascular invasion. Although morphological
features are of choice, immunohistochemistry
as an ancillary method may be useful in
diagnosis of folicular neoplasms.
The fact that the diagnosis will
significantly affect the patient's treatment
process and prognosis makes this differential
diagnosis problem even more critical.
Therefore, immunohistochemical markers
were searched to contribute to the differential
diagnosis of thyroid nodules.
Hector
Battifora
Mesothelial-1
(HBME1) is a monoclonal antibody for
malignant epithelial mesothelioma cells. The
expression of HBME1 was shown in papillary
and folicular thyroid carcinoma. However
expression of HBME1 in normal thyroid
tissue was not shown [2]. Cbp/p300
Interacting Transactivator (CITED) proteins
are known to regulate nuclear transcription
www.actaoncologicaturcica.com

factors. The expression of CITED1 was
shown in breast epithelial cells and testicular
germ cells.
CITED1 can be used in
differentiate from papillary thyroid carcinoma
and benign thyroid lesions [3]. Paired box-8
(PAX8) is an important gene in thyroid
embryogenesis. PAX8 expression has been
demonstrated in mullerian, renal and upper
urinary tract carcinoma and a sensitive marker
for thyroid tumors [4, 5]. CD56 effects
migratuar capacity of tumoral cells.
Expression of CD56 was reported to be useful
in differeanting folicular neoplasms or
papillary thyroid carcinoma [4].
Our aim was to evaluate the performance
of HBME1, PAX8, CD56, and CITED1 in
differantiating benign cases and malignant
thyroid tumors and evaluate subtypes of
different malignant thyroid tumors.
Materials and Methods
Patient Selection and Design
After approval of instutitional review board
(Ethics Comitee 511/2013) the patients that
underwent thyroidectomy between 2007 ve
2013 were included to the study. As the study
was retrospective no informed consent was
obtained. The distrubution of the pathologic
diagnosis were as follows; Nodular
Hyperplasia (NH): 22, Folicular Adenoma
(FA): 14, Noninvasive Folicular Thyroid
Neoplasm with Papillary-Like Nuclear
Features (NIFTP): 3, Well Diferentiated
Carcinoma, Not Otherwise Specified (WDCNOS): 3, Papillary Carcinoma (PC): 22,
Papillary Carcinoma Folicular Variant
(PCFV): 12, Minimally Invasive Folicular
Carcinoma (MIFC): 9, Poorly Diferentiated
Carcinoma (PDC): 4, Anaplastic Carcinoma
Copyright©Ankara Onkoloji Hastanesi
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(AC): 3 were included to the study. The
collected
data
were
histopathologic
evaluation, age, gender, thyroid tissue and
tumor diameter, presence of multifocality,
laterality, microscopic features including
vascular invasion, metastasis, lymph node
count.
In addition to microscopic features
demographic data were also collected for each
patient. All parafin blocks were stained with
HBME1, CITED1, PAX8, CD56. Table 1.
shows the origin of antibodies, dilution, and
the company names.
Nicon Eclipse E 600 light microscope
including x4, x20, x40, x100 objectives and
x10 ocular was used for microscopic
evaluation. Level of cytoplasmic and/or
cytoplasmic membrane expression for
HBME1 and CD56; Level of nuclear and/or
cytoplasmic expression for PAX8 and
CITED1 was scored between 0-3. Expression
with HBME 1 or CD56 <25%,25-50%,>50%
were scored as 1-2-3 respectively. Expression
with PAX8 and CITED I <25%, 25-75%,
>75% were scored as 1-2-3 respectively.
Statistical Analysis
SPSS software Ver.22 (SPSS Inc.
Chicago, USA) was used for statistical
analysis. Mean and standart deviation and
median (minimum-maximum) was used for
continious variables. The normality of data
were evaluated with Kolmogorov-Smirnov
test and Shapiro wilk test where suitable.
Comparison of continious data were
performed using Mann-Whitney U test and
Independent Sample t test. Kruskall Wallis
test was used for comparison of more than 2
groups. Post hoc comparisons were performed
using Bonferroni correction. Categoric data
were compared using Pearson Chi-square test.
Fisher’s exact test was used when expected
value problem occurred. P<0.05 was regarded
as statistical significant.
Results
A total of 92 cases were encountered
during the study period. The distrubution of
the cases were as follows 22 NH (23%), 14 FA
(15%), 3 NIFTP (3%), 3 WDC-NOS (3%), 22
PC (23%), 12 PCFV(13%), 9 MIFC (9%), 4
www.actaoncologicaturcica.com

PDC (4%), 3 AC (3%) . The mean age was
46.7 ± 13.7 years. The mean age was 42.7 in
the PCs, which were the majority of our
patients, and in the WDC-NOS was the lowest
(37.3), while it was significantly higher in the
AC (52.7) (p = 0.02).
Seventy-five (78.9%) of the cases
were female and 20 (21.1%) were male. When
the patients with malignant and benign lesions
were compared in terms of gender, there was
no significant difference between these values
as both benign and malignant cases were
higher in women (p = 0.669).
Extrathyroidal spread was noted in all
cases of PC with lymph node metastasis.
Vascular invasion was observed in 21.4% of
malignant cases. Similarly, IHC expression
was observed in the primary focus of thyroid
and lymph nodes with PC metastasis in 5
patients there was no statistically significant
difference (p = 1.0).
Level of expression with HBME1 was
significantly higher in malignant cases
compared to benign group (61.5% vs 0% for
<50% expression, p<0.001). Loss of CD56
expression was significantly higher in
malignant group compared to benign cases
(78.9% vs 35% for <10% expression
p<0.001). CD56 expression in malignant
cases was compared, MIFC showed
significantly higher expression than other
malignant cases (p = 0.00). There was no
statistically significant difference between
CD56 expression in FA and NH (p = 0.518).
Cytoplasmic expression with PAX8 and
CITED1 was similar between malignant and
benign group. Nuclear expression with
CITED1 was similar in benign and malignant
cases. Nuclear expression with PAX8 was
significantly higher in benign group compared
to malignant group (55% vs 14%, p<0.05)
(Table 2). When PAX8 cytoplasmic and
nuclear expression prevalence of FA and NH
were compared, no statistically significant
difference was found between the groups (p =
0.213) (p = 0.565).
The cytoplasmic expression of
CITED1 was significantly higher in PC
compared to other malignant tumors (81.8%,
p<0.05). The expression of HBME1 in PC
Copyright©Ankara Onkoloji Hastanesi
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Table 1. Shows the origin of antibodies, dilution, and the company names .

HBME1: Hector Battifora Mesothelial-1, CITED1: Cbp/p300 Interacting Transactivator, PAX8: Paired box-8

Table 2. Expression of CITED1, HBME1, PAX8 and CD56 in Malignant, Benign Thyroid Tumors

HBME1: Hector Battifora Mesothelial-1, CITED1: Cbp/p300 Interacting Transactivator, PAX8: Paired box-8

www.actaoncologicaturcica.com
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Table 3. HBME1, CD56, CITED1 (Nuclear and Cytoplasmic Expression) and PAX8 (Nuclear and
Cytoplasmic Expression) in all cases

PC: Papillary Carcinoma, PCFV: Papillary Carcinoma Folicular Variant, MIFC: Minimal Invasive Folicular Carcinoma, WDC-NOS:
Well Differentiated Carcinoma, not other spesifite, PDC: Poorly Differentiated Carcinoma, AC: Anaplastic Carcinoma, HBME1
Hector Battifora Mesothelial-1, CITED1: Cbp/p300 Interacting Transactivator, PAX8: Paired box-8, c: cytoplasmic, n: nuclear

and PCFV was significantly higher compared
to other malignant tumors (100% and 90.9).
Loss of CD56 expression was significantly
higher in PC, WDC-NOS and PCFV
compared to other malignant tumors
(p<0.001). Cytoplasmic expression with
PAX8 was higher in PC, PCFV, MIFC and
AC compared to WDC-NOS and PDC (Table
3). WDC-NOS, PDC and AC showed nuclear
expression <10% with CITED1 and PAX8.
The nuclear expression of CITED1 was not
different between malignant cases. Only one
case (4.5%) showed nuclear expression >50%
with CITED1 in PC. Nuclear expression of
PAX8 was not different between malignant
cases (Table 3). All cases H&E, HBME1,
CITED1, PAX8, CD56 expression shows in
picture 1, 2, 3, 4, 5.
The
sensitivity
of
CITED1
(cytoplasmic expression), PAX8 (cytoplasmic
expression), HBME1 and loss of CD56 was
88%, 90%, 67%, and 78% respectively in
discriminating malignant and benign cases.
www.actaoncologicaturcica.com

The specificity of CITED1 (cytoplasmic
expression), PAX8 (cytoplasmic expression) ,
HBME1 and loss of CD56 was 12.5%, 7%,
97.5% and 65% respectively (Table 4.) The
sensitivity of nuclear expression of CITED1
and PAX8 was 12% and 7% respectively for
discriminating benign and malignant thyroid
neoplasms.
The specificity of nuclear
expression CITED1 and PAX8 was 92% and
46% respectively. Positive predictive value of
CITED1(cytoplasmic expression), PAX8
(cytoplasmic expression), HBME1 and loss of
CD56 were 56%, 56%, 97.2%, 74%
respectively. Diagnostic accuracy of HBME1
and loss of CD56 was significantly higher for
PC and PCFV (area under curve>0.5) Figure
shows sensitivity and specificity of the
different markers in diagnosis of malignant
thyroid tumors.
The performance of the various
markers in the sensitivity of combination of
the markers (HBME1, CITED1, PAX8, loss
of CD56) in
Copyright©Ankara Onkoloji Hastanesi
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Picture 1: Hematoxylin eosin (H&E) sections of PC (Papillary Carcinoma), PCFV (Papillary
Carcinoma, Folicular Variant), MIFC (Minimal Invasive Folicular Carcinoma), PDC (Poorly
Differentiated Carcinoma), AC (Anaplastic Carcinoma), FA (Folicular Adenoma), NH (Nodular
Hyperplasia)

Picture 2: CD56 expression in Noduler Hyperplasia and Folicular Adenoma, MIFC (Minimal Invasive
Folicular Carcinoma) loss of expression in the other malignant thyroid tumors

Picture 3: Widespread expression of CITED1 in Papillary Carcinoma and CITED1 expression in other
neoplasm and Noduler Hyperplasia

www.actaoncologicaturcica.com
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Picture 4: Widespread expression of HBME1 in Papillary Carcinoma, Papillary Carcinoma Folicular
varyant and lack of expression in other neoplasm and Noduler Hyperplasia

Picture 5: PAX8 expression in malignant and benign neoplasm and also Nodular Hyperplasia

Table 5. Sensitivity, specificity, positive predictive values, negative predictive values of ımmun markers
combination for differantiating benign cases from malignant tumors and sensitivity, specificity, positive
predictive values, negative predictive values of ımmun markers combination for differantiating papillary
carcinoma from the other malignant thyroid tumors

www.actaoncologicaturcica.com
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Figure 1. Shows sensitivity and specificity of the different immun markers in diagnosis of malignant
thyroid tumors

discriminating benign and malignant cases
was 100% however the specificity was low
(8.3%). The specificity of PAX8 was
extremely low that the combination of
markers with PAX8 decreased the specificity
(Table 5).
The combination of HBME1 and loss
of CD56 showed 100% sensitivity and 60.3%
specificity for PC. The combination of
HBME1 and CITED1 the sensitivity and
specificity were 94,6% and 86,2%
respectively for PC (Table 5).
Discussion
Discrimination of benign and malignant
thyroid tumors based on only morphologic
evaluation may be insufficient. Additional
immunhistochemical markers may be needed
in cases of similar morphological findings.
www.actaoncologicaturcica.com

This study evaluated use of HBME1, PAX8,
CD56 and CITED1 in discrimination of
benign lesions and malignant thyroid tumors.
The most sensitive markers were PAX8
(cytoplasmic expression),
and CITED1
(cytoplasmic expression) in discriminating
benign lesions and malignant thyroid tumors.
However the specificity was lower relatively.
The most specific markers were HBME1
expression in discriminating benign lesions
and malignant thyroid tumors.
HBME1 was reported to be useful in
discrimination of malignant thyroid tumors
[6]. The combination of HBME1, GAL-3,
CK19 discrimination of FA and PCFV [6].
The sensitivity and specificity of HBME1 in
detecting PC was found to be 87% and 96%
respectively [7].
In the current study
expression with HBME1 in PC and PCFV
Copyright©Ankara Onkoloji Hastanesi
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patients was significantly higher compared to
other malignant thyroid tumors.
HBME1 was also found to be the most
sensitive marker for PC [8]. On the other hand
the specificity was reported to be low in
diagnosis of PC by the study conducted by
Cheung et. al [9]. Similarly our findings
supported the literature that HBME1
specificity was significantly higher in PC.
The expression of HBME1 in MIFC
and AC was relatively low compared to other
histologic subtypes. Similarly Atik et. al
found that none of the MIFC showed
expression with HBME1 [10]. In the current
study although sensitivity was low HBME1
positivity was highly specific marker for
malignancy. As our study included all types of
thyroid malignancies like MIFC and AC the
low level of sensitivity may be attributable to
low expression of these rare types of
malignant thyroid tumors.
Generally cytoplasmic and nuclear
expression of CITED1 was regarded as
positive in literature [3, 11]. However some of
the studies regarded only cytoplasmic
positivity for CITED1 [12]. In the current
study we evaluated cytoplasmic and nuclear
CITED1 expression.
CITED1 was reported to show
increased expression in PC [13]. CITED1
expression was observed in 87-100% PC [14].
Since expression of CITED1 was not shown
in normal thyroid tissue the marker was
proposed to be a useful in discriminitation of
benign and malignant thyroid tumors [7]. In
the current study cytoplasmic expression of
CITED1 was found to be highly specific PC
compared to other malignant thyroid tumors.
The expression of CITED1 was not
shown in AC [12]. In the current study the
expression of CITED1 in AC was relatively
high.
PAX8-PPARγ gene fusion was shown
in FC [15]. PAX8-PPARγ gene fusion was
reported to be specific for FC compared to FA,
PC and NH [15]. PAX8-PPARγ gene fusion
was shown to be responsible in the
patogenesis of FC [16]. In addition up to 70%
of FC cases was shown to express PAX8
positivity [17]. Lacroix et al. reported that
www.actaoncologicaturcica.com

translocation of PAX8-PPARγ could effect
occurence of FC however was not specific for
carcinoma and immunhistochemistry was not
a reliable marker for detection of translocation
of PAX8-PPARγ [18]. We observed high
level of expression with PAX8 in FC and the
other malignant thyroid tumors. They were
also showed similar expression with PAX8
except for WDC-NOS. As a result PAX8 was
not a specific marker for FC.
Although nuclear expression of PAX8
is accepted, in some markers for example
Ki67 is normally a nuclear staning marker,
while cytoplasmic staining in hyalinized
trabecular tumor of thyroid [19]. For this
reason, we wanted to share our experience on
this subject, thinking that it might be
meaninful in terms of directing future studies.
Loss of CD56 expression was reported
to be a good marker for discriminating benign
and malignant cases and decreased expression
was shown for PC in the literature [4]. The
sensitivity and specificity was reported to be
as high as 100% by some authors [20]. Loss
of CD56 expression was above 95% in PC,
PCFV and MIFC in our study. Ozolins et al.
reported the loss of expression CD56 in PC
compared to normal thyroid tissue [21].
Since none of the marker has 100%
sensitivity and specificity. The combination of
the markers may increase sensitivity and
specificity. The combination of the markers
were shown to be useful by several authors.
[22-24].
Nechifor-Boila et al, CD56, CK19,
Galektin3 and HBME1 markers which were
used together in PC, PCFV, Thyroid Tumors
of Uncertain Malignant Potential, found that
sensitivity was increased [23]. The
combination of HBME1, Galektin3, CK19
and HBME1, CITED1, Galektin3 was shown
to be the most efficient combination for
discrimination of FC and PCFV [24].
Abd El Atti et al. evaluated the
expression of CD56 and Claudin1 in benign,
malignant neoplasms and nonneoplastic
thyroid tissue of the thyroid. 5 out of 10
Thyroid Tumors Of Uncertain Malignant
Potential were diagnosed with PC when
combined with loss of CD56 and Claudin1. As
Copyright©Ankara Onkoloji Hastanesi
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a result, when immunohistochemical markers
such as loss of CD56 and Claudin1 were
evaluated together, it was concluded that they
could be used to separate PCFV from nodules
in the folicular patern [22].
In our study, when HBME1, loss of
CD56 expression were used together, to
discriminating benign and malignant cases the
sensitivity was 83.9%, specificity 72.2% and
specificity was higher that when HBME1 was
used alone. When HBME1, loss of CD56
expression were used together, to
discriminating PC and the other malignant
tumors the sensitivity was 100%, specificity
60.3% and specificity (91.9) was higher that
when HBME1 was used alone but the
sensitivity (60.3%) was lower that when
HBME1 was used alone. HBME1 and
CITED1 expression were used together the
sensitivity was 94.6% and the specificity was
86.2%. Although it was observed that
sensitivity increased up to 100% in other
combinations of markers but specificity was

very low. While our results were compatible
with some of the results stated in the literature,
some of them were not.
In addition that the use of
immunohistochemical markers in confirming
the diagnosis of tumor in preoperative
cytological materials is increasingly common
[25]. Indicating that these markers can also be
useful in cytological diagnosis.
Conclusions: Cytoplasmic expression
of CITED1 was found to be highly specific PC
compared to other malignant thyroid tumors.
Nuclear expression of PAX8 was significantly
higher in benign cases compared to malignant
tumors. HBME1 was the most specific marker
in discriminating malignant and benign cases.
HBME1 and loss of CD56 was an both
sensititive and specific markers for PC. The
best combination to distinguish PC from the
other malignant thyroid tumors was HBME1
and loss of CD56, HBME1 and CITED1
(cytoplasmic expression).
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