
Med. J. Cairo Univ., Vol. 86, No. 8, December: 4349-4355, 2018  
www.medicaljournalofcairouniversity.net  

The Diagnostic Validity of TROP-2 in Recognizing Papillary Thyroid  
Carcinoma  

NEHAL M. NABIL, M.Sc.; ASMAA G. ABDOU, M.D.; MOHAMMED I. SHABAN, M.D. and  
RANIA A. ABDALLAH, M.D.  

The Department of Pathology, Faculty of Medicine, Menoufia University, Menoufia, Egypt  

Abstract  

Background: Thyroid cancer is currently the third fastest  

rising cancer diagnosis in the United States and represents  

80.3% of endocrine neoplasms and 2.6% of total malignancies  
in Egypt with male to female ratio is 1:2. Papillary thyroid  
carcinoma (PTC) represents the most common histologic type  
of thyroid carcinoma in Egypt representing 83.3%. Diagnosis  
of papillary thyroid carcinoma is not always straight forward  

because some lesions exhibit equivocal nuclear features  
making the distinction of benign from malignant lesions is  
difficult. So it is necessary to use ancillary diagnostic tools  
to reach accurate diagnosis. TROP-2 is a trans-membranous  
glycoprotein, was originally identified in human trophoblast  
and choriocarcinoma cell lines and was subsequently reported  
to be over-expressed in a variety of human carcinomas. Few  
studies have verified the diagnostic power of TROP2 in PTC  
suggesting that it could be a potential novel immunohisto-
chemical marker for identification of both classic and follicular  

variants of PTC  

Aim of Study:  The aim of this study is to review the  
diagnostic value of TROP-2 in papillary thyroid carcinoma  
(PTC) in English literature.  

Material and Methods:  From Medline databases (PubMed,  
Medscape and Google scholar) and also materials available  
on the Internet from 2014 to 2017.  

The initial search presented 5 articles that studied the  
diagnostic role of TROP-2 in differentiating PTC from non  
malignant thyroid lesions and were performed on histological  

specimens only (cytological specimens were excluded).  

If the studies did not fulfill the inclusion criteria, they  

were excluded. Study quality assessment included whether  

ethical approval was gained, eligibility criteria specified,  
appropriate controls, and adequate information and defined  

assessment measures.  

A structured systematic review was performed with the  

results tabulated.  

Results:  TROP-2 sensitivity in total papillary thyroid  
carcinoma cases ranged from 50% to 86.8% passing through  
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58.3% to 81.5% and 81.6%. Regarding TROP-2 specificity  
it was 100% in 4 out of 5 articles and 89.3% in the remaining  
one. Four articles showed 100% of positive predictive value  
(PPV) and one article demonstrated 84.6%. The negative  
predicitive value (NPV) ranged from 74.1% to 92.4% and the  
diagnostic accuracy ranged from 79.4% to 94.3%. As regard  
non follicular variant PTC (non FVPTC) TROP-2 sensitivities  
ranged between 81.5% and 98.7%. The NPV ranged between  
84% and 99.6%, while diagnostic accuracy ranged between  
88.6% and 99.7%. The PPV was 100% in four articles and  
82.4% in one article.  

Conclusion:  TROP-2 could be considered as a reliable  
immunostaining marker in diagnosing papillary thyroid car-
cinoma especially non follicular variant owing to its high  

specificity and sensitivity. TROP-2 is a specific rather than  
sensitive as its specificities in 4 studies revealed 100%. Ther-
efor it is expected to be negative in benign and non-neoplastic  
thyroid lesions reducing the overdiagnosis of PTC and dis-
criminating it from many mimickers.  

Key Words:  TROP-2 antigen – Immunohistochemistry –  

Papillary – Thyroid cancer.  

Introduction  

THYROID  cancer is currently the third fastest  

rising cancer diagnosis in the United States. Thyroid  

cancer represents 3.4% of all new cancer cases in  
the U.S.A bout 56,870 new cases of thyroid cancer  
has been reported in United states in 2017 according  
to SEER Stat Fact Sheet, 2017 [1] .  

Thyroid carcinoma represents 80.3% of endo-
crine neoplasms and 2.6% of total malignancies  
in Egypt. The male to female ratio is 1 :2 and the  
age of patients ranges between 14 and 90 with a  
mean of 41 years. Papillary thyroid carcinoma  
(PTC) represents the most common histologic type  

of thyroid carcinoma in Egypt representing 83.3%  
followed by follicular carcinoma (8.4%) [2] .  

The diagnostic criteria for PTC have been es-
tablished for more than 50 years ago [3] ,  pathologic  
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examination through routine hematoxylin and eosin  
staining is the 'gold standard' for diagnosis of PTC  
[4] . Although the initial diagnostic criterion for the  
diagnosis of papillary thyroid carcinoma was the  
presence of papillary growth pattern, nuclear criteria  

for the diagnosis are very important as well because  

of emerging of different growth patterns lacking  

papillary architecture. Therefore, in the past few  
decades, the nuclear features have become the  

diagnostic hallmark of the tumor and growth pattern  
became of lesser importance [5] .  

Diagnosis of papillary thyroid carcinoma is not  
always straight forward because some lesions  
exhibit equivocal nuclear features making the  
distinction of benign from malignant lesions is  

difficult. Furthermore, papillary and follicular  

architectures together with nuclear irregularity  

may be seen in both benign and malignant lesions  
[6-8] .  

Moreover, severe chronic lymphocytic thyroidi-
tis, Hashimoto's thyroiditis, and reactive atypia  
result in nuclear morphology similar to that of  

papillary carcinoma, with nuclear enlargement,  

chromatin clearing, and even grooving [9] . In con-
trast, follicular variant of PTC and other variants  

may cause, if the nuclear features of PTC are insu-
fficiently determined, difficult problems in differ-
entiation from follicular thyroid carcinoma (FTC),  

follicular adenoma (FA), or even from dominant  

nodule of multi-nodular goiter [10] .  

Taking in consideration that over-or under-
diagnosis of PTC have a great impact on patient  

prognosis, it is necessary to use ancillary diagnostic  
tools to discriminate these morphologically over-
lapping diseases using effective markers carrying  

high sensitivity and specificity [11] .  

The tumor-associated calcium signal transducer  

(TACSTD) gene family is comprised of two closely  

related genes, TACSTD1 and TACSTD2, encoding  

epithelial cell adhesion molecule trophoblastic cell  

surface antigen (TROP-1) and (TROP-2), respec-
tively [12,13] . TROP-2 is a transmembranous glyc-
oprotein, was originally identified in human tro-
phoblast and choriocarcinoma cell lines [14-16] .  
TROP-2 was subsequently reported to be over-
expressed in a variety of human carcinomas, in-
cluding colorectal, gastric and pancreatic carcino-
mas, squamous cell carcinoma of the oral cavity,  
non-small cell carcinoma of the lung, endometrial  

and ovarian malignancies, and only rarely in normal  
tissues [16-18] . TROP-2 over-expression in human  
carcinomas is associated with tumor aggressiveness  

and poor prognosis [19,20] . In recent years, TROP- 

2 has been actively studied as a prognostic marker  

and an attractive immunotherapeutic target in  

human cancer treatment [21,22] .  

Few studies have verified the diagnostic power  

of TROP2 in PTC suggesting that it could be a  

potential novel immunohistochemical marker for  

identification of both classic and follicular variants  

of PTC. Furthermore, those studies have also dem-
onstrated that TROP2 has become more specific  

than other traditional markers (CK19, HBME-1,  

and galectin 3) [23,24] .  

The aim of this study is to review the diagnostic  
value of TROP-2 in PTC in English literature.  

Patients and Methods  

Search strategy:  
We reviewed papers in the electronic databases  

from 2014 to 2017 that discussed the diagnostic  

role of TROP-2 on papillary thyroid carcinomas  
using medline databases (PubMed, Medscape and  
Google scholar) and also materials available on  
the Internet. We used TROP-2, thyroid cancer,  

papillary thyroid carcinoma and immunohistochem-
istry of thyroid carcinoma searching terms. The  

search was performed.  

Study selection:  
All the studies were assessed independently for  

inclusion. They were included if they fulfilled the  
following criteria.  

- Published in the English language.  
- Published in peer reviewed journals.  
- Focused on TROP-2 and thyroid neoplasms.  

- Discussed the potential diagnostic utility of  

TROP-2 on thyroid carcinomas.  
- Done on histological specimens of papillary  

thyroid carcinoma.  

Data extraction:  

If the studies did not fulfill the above criteria,  

they were excluded such as TROP-2 in non papil-
lary thyroid carcinomas as follicular, anaplastic  

and medullary types, overexpression of TROP-2  

in carcinomas other than those of thyroid origin  

and lastly TROP-2 studies on PTC cytological  
samples.  

Data from each eligible study were independ-
ently abstracted in duplicate using a data collection  
form to capture information on study characteristics,  
interventions, quantitative results reported for each  

outcome of interest. Conclusions and comments  

on each study were made.  
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Due to small number of the studied articles and  

heterogeneity in the collected data, It was not  

possible to perform meta-analysis. Significant data  
were collected. Thus, a structured review was  
performed with the result tabulated.  

The analyzed publications were evaluated ac-
cording to evidence-based medicine (EBM) criteria  

using the classification of the U.S. Preventive  
Services Task Force & UK National Health Service  
protocol for EBM in addition to the Evidence  
Pyramid.  

U.S. Preventive Services Task Force:  

• Level I:  Evidence obtained from at least one  
properly designed randomized controlled trial.  

• Level II-1:  Evidence obtained from well-
designed controlled trials without randomiza-
tion.  

• Level II-2:  Evidence obtained from well-
designed cohortor case-controlanalytic studies,  

preferably from more than one center or re-
search group.  

• Level II-3:  Evidence obtained from multiple  
time series with or without the intervention.  

Dramatic results in uncontrolled trials might  
also be regarded as this type of evidence.  

• Level III:  Opinions of respected authorities,  
based on clinical experience, descriptive stud-
ies, or reports of expert committees.  

Quality assessment:  
The quality of all the studies was assessed.  

Important factors included, study design, attainment  
of ethical approval, evidence of a power calculation,  

specified eligibility criteria, appropriate controls,  
adequate information, and specified assessment  

measures. It was expected that confounding factors  
would be reported and controlled for and appropri-
ate data analysis carried out in addition to an expla-
nation of missing data.  

Data synthesis:  
A structured systematic review was performed  

with the results tabulated. Calculation of TROP-
2's sensitivity, specificity, positive predictive value  
(PPV), negative predictive value (NPV) and diag-
nostic accuracy (DA) were done.  

Results  

Study selection and characteristics:  
In total, 5 potentially relevant publications were  

identified. All of these articles were included in  

the review as they were deemed eligible by fulfill-
ing the inclusion criteria. The 5 articles included  

in this review were human, case control or cohort  

studies using immunohistochemical staining on  
paraffin blocks of PTC cases. Data were obtained  

from PubMed, Medscape and Google scholar. Com-
parisons were made by structured review with the  
results tabulated. Calculation of the sensitivity,  

specificity, PPV, NPV and diagnostic accuracy of  
total PTC cases in addition to non follicular variant  
of PTC and follicular variant PTC in the collected  

articles regarding TROP-2 were performed.  

The studies were analyzed with respect to the  

study design using the classification of the U.S.  
Preventive Services Task Force & UK National  

Health Service protocol for EBM.  

Types of specimens:  

We collected data from the 5 relevant articles  

that studied the diagnostic role of TROP-2 in  

papillary thyroid carcinoma on histological spec-
imens. The investigated malignant cases in those  
articles included papillary thyroid carcinoma and  

its variants (classic variant, tall cell variant and  

microcarcinoma which are totally included under  
non follicular category in addition to follicular  
variant), follicular thyroid carcinoma, medullary  

thyroid carcinoma, poorly differentiated and ana-
plastic carcinoma. On the other hand the non  

malignant cases comprised wide range of different  

thyroid lesions including non-neoplastic cases  
such as Hashimoto thyroiditis, Grave's disease  
and multinodular goitre, benign neoplasm as fol-
licular adenoma together with normal thyroid  

tissue (Table 1).  

Diagnostic value of TROP-2 in recognizing  

papillary thyroid carcinoma (Table 2):  

I- Total papillary cases:  
Data collected from the selected 5 articles that  

investigated TROP-2 immunohistochemical stain-
ing on papillary thyroid carcinoma revealed that  

TROP-2 sensitivity ranged from 50% (21 out of  
42 PTC cases were positive) to 86.8% (33 out of  
38 PTC cases were positive) passing through 58.3%  
(63 out of 108 PTC cases were positive) to 81.5%  

(66 out of 81 PTC cases were positive) and lately  

81.6% (93 out of 114 PTC cases were positive).  

Concerning TROP-2 specificity it was 100% in 4  
out of 5 articles except for only one article [25]  
where the specificity was 89.3% (50 out of 56  
cases were true negative and only six cases were  

false positive). Four articles showed 100% PPV  
and one article [25]  demonstrated 84.6% as PPV.  
The NPV ranged from 74.1% to 92.4% and the  
diagnostic accuracy ranged from 79.4% to 94.3%  

(Table 2).  
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II- Non follicular variant PTC (NFVPTC):  
Concerning the diagnostic validity of TROP-

2 in non follicular variant papillary thyroid carci-
noma; The sensitivity ranged from 81.5 (66 out of  
81 NFVPTC cases were positive) to 98.7% (75 out  

of 76 NFVPTC cases were positive) passing thr-
ough 87.5 (28 out of 32 NFVPTC cases were pos-
itive), 90% (54 out of 60 NFVPTC cases were  

positive) and 90.9% (20 out of 22 NFVPTC cases  
were positive). The PPV was 100% in four articles  
and 82.4% in one article [25] . The NPV ranged  
from 84% to 99.6%. TROP-2 diagnostic accuracy  

ranged from 88.6% to 99.7% (Table 2).  

III- Follicular variant PTC (FVPTC):  

Considering FVPTC, TROP-2 diagnostic valid-
ity showed a low sensitivity that ranged from 5%  
(1 out of 20 FVPTC cases was positive) to 83.3%  
(5 out of 6 FVPTC cases were positive) passing  
through 18.8% (9 out of 48FVPTC cases were  

positive) and 47.4% (18 out of 38 FVPTC cases  
were positive). The PPV was 100% in four articles  
and 45.5% in one article [25] . The NPV ranged  
from 75.9% to 98%, while the diagnostic accuracy  
ranged from 76.3% to 93.2% (Table 2).  

Discussion  

Papillary thyroid carcinoma diagnosis is based  

on classic nuclear features as elongated nuclei with  
inconspicuous eccentric nucleoli and crinkled  
nuclear membranes, chromatin clearing, and intra-
nuclear grooves and holes. Although a majority of  

papillary thyroid cancers can be diagnosed and  
classified on the basis of histopathologic criteria,  

there are a group of cases in which benign thyroid  

tissue or lesions can mimic nuclear cytologic fea-
tures or the architecture and growth pattern of  

PTC, posing diagnostic problems [26,27] . Also  
thyroid neoplasms with follicular patterns as fol-
licular variant of papillary thyroid carcinoma,  

follicular adenoma and follicular carcinoma often  
pose difficulties in accurate diagnosis during the  

assessment of cytologic and histologic specimens  

[28] . Thus we are in need of a new tool or marker  
with especially high sensitivity and specificity  

trying to solve these problems.  

In the current review, the sensitivity of TROP-
2 in diagnosing papillary thyroid carcinoma ranged  
from 50% [29]  to 86.6% [25] . Reduced sensitivity  
of TROP-2 to 50% according to (Murtezaoglu and  

Gucer, 2017) [29]  may be explained by absence of  
its expression in most of follicular variant of PTCs  
compared to its intense and strong expression in  

most of non follicular variant PTC particularly the  

classic ones.  

The specificity of TROP-2 for total PTC cases  

in all studies was 100% (all non malignant cases  

were negative for TROP-2) except for one study  

where the specificity was 89.3% [25] . This lowered  
specificity in that study was attributed to TROP-
2 positivity in 6 out of 56 non malignant cases;  

two of them were follicular adenoma and the re-
maining 4 were non neoplastic cases.  

Regarding TROP-2 PPV for total PTC cases,  

it was 100% in 4 articles and reduced to 84.6% in  
one study [25] . This decline in the PPV may be due  
to TROP-2 false positive results (6 out of 56 non  
malignant cases were positive).  

TROP-2 NPV in total papillary thyroid carci-
noma cases varied between  74.1%  [29]  to 92.4%  
[30]  and its NPV in FVPTC varied between 75.9%  

[29]  to 98% [25] . The reduced NPV in total PTC to  
(74.1 %) as stated by (Murtezaoglu and Gucer,  
2017) [29] may be due to large number of false  
negative cases because the latter study [29]  inves-
tigated large number of FVPTC (21 out of 42 PTC  
were TROP-2 negative, of which 19 cases were of  

FVPTC and two cases were non FVPTC variant  

PTC).  

There was no great variability in TROP-2 diag-
nostic accuracy regarding total papillary thyroid  

carcinoma cases among the studied articles as it  
ranged from 79.4 % [29]  to 94.3 [30] . The accuracy  
declined more when calculated for FVPTC alone  

as it ranged from 76.3% [29]  to 93.2% [30] . That  
decline in the study of (Murtezaoglu and Gucer,  

2017) [29] .  

The sensitivity of TROP-2 in diagnosing thyroid  
cancers other than PTC as follicular, medullary,  

poorly differentiated and anaplastic thyroid carci-
nomas was very low making it a good novel marker  
in diagnosing papillary thyroid carcinoma in general  

and non follicular variant particularly.  

Conclusion:  
TROP-2 could be considered as a reliable im-

munostaining marker in diagnosing papillary thy-
roid carcinoma especially non follicular variant  
owing to its high specificity and sensitivity. TROP-
2 is a specific rather than sensitive as its specificities  
in 4 studies revealed 100%. Therefor it is expected  

to be negative in benign and non-neoplastic thyroid  

lesions reducing the overdiagnosis of PTC and  
discriminating it from many mimickers.  
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