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Abstract

BACKGROUND

Pathological manifestations of hepatic tumours are often associated with
prognosis. Although surgical specimens (SS) can provide more information,
currently, pre-treatment needle core biopsy (NCB) is increasingly showing
important value in understanding the nature of liver tumors and even in
diagnosis and treatment decisions. However, the concordance of the
clinicopathological characteristics and immunohistochemical (IHC) staining
between NCB and SS from patients with hepatic tumours were less concerned.

AIM
To introduce a more accurate method for interpreting the IHC staining results in
order to improve the diagnostic value of hepatic malignancy in NCB samples.

METHOD
A total of 208 patients who underwent both preoperative NCB and surgical
resection for hepatocellular carcinoma (HCC) or intrahepatic cholangiocarcinoma
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RESULTS

Morphologically, the presence of compact tumour nests or a cord-like structure in
NCB was considered the primary cause of misdiagnosis of HCC from ICC. The
kappa statistic showed a moderate agreement in histomorphology (k = 0.504) and
histological grade (k = 0.488) between NCB and SS of the tumours. A 4-tier (+++,
++, +, and -) scoring scheme that emphasized the focal neoplastic cell
immunoreactivity of tumour cells revealed perfect concordance of CK19, GPC3
and HepParl between NCB and SS (k = 0.717; k = 0.768; k = 0.633). Furthermore,
with the aid of a binary classification derived from the 4-tier score, a high
concordance was achieved in interpreting the IHC staining of the three markers
between NCB and final SS (k = 0.931; k = 0.907; k = 0.803), increasing the accuracy
of NCB diagnosis C (k = 0.987; area under the curve = 0.997, 95%Cl: 0.990-1.000; P
<0.001).

CONCLUSION

These findings imply that reasonable interpretation of IHC results in NCB is vital
for improving the accuracy of tumour diagnosis. The simplified binary
classification provides an easy and applicable approach.

Key words: Histopathological; Needle core biopsy; Surgical specimens; Solitary
hepatocellular carcinoma; Intrahepatic cholangiocarcinoma

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Pathological manifestations of hepatic tumours are often associated with
prognosis. The present study was designed to evaluate the concordance of the
clinicopathological characteristics and staining of three biomarker between the needle
core biopsy (NCB) and surgery specimen from patients with hepatocellular carcinoma or
intrahepatic cholangiocarcinoma. Our results indicated that reasonable interpretation of
immunohistochemical staining results in NCB is vital for improving the accuracy of
tumour diagnosis. The simplified binary classification provides an easy and applicable
approach to improve the diagnostic value of hepatic malignancy in NCB samples.

Citation: Wu JS, Feng JL, Zhu RD, Liu SG, Zhao DW, Li N. Histopathological characteristics
of needle core biopsy and surgical specimens from patients with solitary hepatocellular
carcinoma or intrahepatic cholangiocarcinoma. World J Gastrointest Oncol 2019; 11(5): 404-
415
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INTRODUCTION

Liver malignancies including hepatocellular carcinoma (HCC) arising from
hepatocytes and cholangiocarcinoma (CCA) arising from epithelial cells of the bile
ducts are the fifth most commonly diagnosed tumours and the second most frequent
cause of cancer-related deaths in males worldwide!”. The mostly accepted view is
that HCC and CCA are different diseases and have relatively independent
characteristics in diseased populations and underlying diseases. In recent years, and
perhaps until now, we have had somewhat naive hopes of fitting the complex disease
into a tidy and easily understood model. Currently, we classify malignancies mainly
according to the anatomical site of the tumour, but the diagnosis of CCA is clinically
difficult to identify with HCC, especially in tumour tissues obtained by needle core
biopsy (NCB), which involves the combination of a variety of methods including
imaging and biopsy pathology as well as Immunohistochemistry (IHC) techniques*
based both on surgical specimens (SS) and NCB. To date, unfortunately, most CCA
patients are usually diagnosed at a late stage of the disease. The overall 5-year
survival of CCA is poor, and there is no sufficiently sensitive and specific biomarker
available to facilitate the diagnosis or predict the effect of therapy.

With the in-depth understanding of the nature of this disease, simple anatomical
division has not been able to explain the clinical manifestations of liver malignancies,
and perhaps the whole course of the clinical manifestation has been determined at the
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“origin” of the disease. International efforts of clinicians and scientists are helping to
identify the genetic drivers of liver malignancy progression, which will unveil early
diagnostic markers and direct the development of individualized therapies.
Researchers must also face unprecedented challenges to distinguish the true genetic
driver changes that are critical for tumour development to identify the most
promising therapeutic target for liver malignancies.

Some novel diagnostic biomarkers, including cytokeratin-19 (CK19), glypican-3
(GPC3), and hepatocyte paraffin-1 (HepParl), are considering to be related to the
prognosis of patients with PCL as predictive markers based on pathological
sections™, which indicated that combining NCB, IHC, and imaging technology might
help provide suggestions concerning patients” medical treatment selection and
optimize therapeutic strategies at the time of diagnosis”'?. The purpose of this study
was to compare the pathological characteristics of SS and NCB and attempt to
improve the diagnostic rate of puncture specimens by immunohistochemical (IHC)
scoring. It is hoped that our scoring system can be used in the future to facilitate early
and accurate diagnoses in more patients.

MATERIALS AND METHODS
Subjects

The current study was conducted in accordance with the Declaration of Helsinki. All
patients provided written, informed consent. The study was approved by the Local
Ethics Committee. Between January 2008 and October 2015, 350 patients who
underwent both preoperative NCB and surgical resection at Beijing You-An Hospital,
Capital Medical University (163/350), Xijing Hospital, Fourth Military Medical
University (116/350) and The Second Hospital, Hebei Medical University (71/350)
were enrolled. All authors had evaluated original data and approved the final
manuscript.208 patients were enrolled in the cohort for the present study (Figure 1).

NCB and surgical procedures and sample management

NCBs were performed under local anaesthesia with 2% lidocaine!””l. An automated
biopsy gun (18-gauge core biopsy needle) was used to procure a minimum 1.5-cm-
core biopsy specimen. All NCBs were performed using a similar similar fashionstand-
alone protocol with computed tomography (CT) scans or ultrasound guidance to
document the needle position within the lesion. In patients with a solitary nodule
diameter greater than 5 cm, three different biopsies were performed within the lesion.
When the tumour diameter was between 2-5 cm, two passes were usually performed,
whereas when the tumour diameter was 2 cm or less, one pass was performed. The
biopsy specimens were fixed in 10% neutral buffered formalin. All surgeries were
performed by three independent groups of doctors. Criteria to evaluate the indication
for surgical resection based on the liver function and tumour status have been
described previously!*. The formalin-fixed tissues ere processed, sectioned at a 5-pm
thickness and stained with haematoxylin and eosin (H and E) technique.

IHC staining

Monoclonal antibody (clone BA17; 1:100) and mouse anti-human GPC3 monoclonal
antibody (clone 1G12; 1:200) were purchased from the Zeta Company. Mouse anti-
human monoclonal antibody HepParl (clone OCH1E5; 1:200) was purchased from
Zymed Laboratories, Inc. The sections were steamed for 20 min in citrate target
retrieval buffer (pH 6.0). Evidence for cytoplasmic staining of adjacent interlobular
duct epithelia served as an internal positive control for CK19, yolk sac tumour tissue
was used as a positive control sample for GPC3, and normal hepatocytes were used as
positive control for HepParl. Negative controls were established by substitution of
the primary antibodies with non-immunized serum, resulting in the absence of signal
detection.

Interpretation and diagnosis of the IHC results

Semi-quantitative scoring methods are widely used to convert the subjective
perception of IHC marker expression by histopathologists into quantitative data,
which are then used for statistical analyses and the establishment of conclusions. In
the current study, two major approaches were used in the interpretation of IHC. The
first approach was described by Sabattini et all': “-” was denoted for a score of less
than 10% positively stained tumour cells or no visible staining; “+” score was denoted
for 10%-49% positive tumour cells; “++” was established for more than 50%
positively stained tumour cells. The second approach was a four-tier semi-
quantitative score method as described previously!: “-” for no labelling; “+” for
positive cells scattered individually across the microscopic field; “++” for at least one
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Patients underwent both
preoperative NCB and SR from
January 2008 to October 2015

(n = 350)
Excluding Neoplasms other than HCC
or ICC (n = 31)
Patients with HCC or
ICC (7 = 319) Had history of chemotherapy
Excluding (7 = 16), interventional therapy
(7 = 38) before SR.
Lack of necessary parameters
Patients available (n=12)
(n = 253)
Excluding Patients with multiple
tumors (7 = 45)

The retrospective cohort study
of patients (7 = 208)

Figure 1 Schematic of the patient selection procedures. NCB: Needle core biopsy; SR: Surgical resection; HCC:
Hepatocellular carcinoma; ICC: Intrahepatic cholangiocarcinoma.

positive cluster; and “+++” for numerous positive clusters present within the tumour
(Figure 2). Considering the advantages of two-tier grading in diagnostic decisions,
combining all positive reports of the three- or four-tier grading system into one group
was further proposed.

In case A, HepPar-1 showed positive expression in one cluster (++) and GPC3
showed positive staining of approximately the entire tumour nest (+++) in NCB.
However, both markers showed massive positive staining (+++) across all
microscopic fields in SS. In case B, CK19 showed scattered positive cells or clusters
(+++) in NCB. Although GPC3 showed scattered positive staining (+) in NCB,
scattered positive individuals or positive clusters (+++) in SS could be observed. In
case C, GPC3 expression showed two positive clusters around the sinusoid-like
structures (++) in NCB, whereas massive positive clusters were observed across the
microscopic field (+++) in SS.

The biopsy and SS were assessed independently and blindly by two investigators
according to WHO criterial'’l. When two pathologists reached two different
conclusions, a consensus was essential for the final results. Surgically resected
specimens were used as the gold standard for diagnosis or histological grading. The
ambiguous morphological appearances in NCB were diagnosed according to the
above-described different scoring methods used for CK19, GPC3", and HepParl
expression. To investigate the accuracy of diagnosis in NCB, diagnoses based on a
single morphological evaluation or combining IHC and morphological observations
in NCB were compared to the gold standard.

Histological grading

The degree of pathological differentiation of HCC was scored using the modified
nuclear grading scheme outlined by Edmondson and Steiner!"!: G1-G2: well
differentiated; G3: moderately differentiated; G4: poorly differentiated. In all cases,
the tumour grade was defined by the poorest degree of differentiation identified
within the tumour upon pathological analysis of the entire specimen.

Statistical analysis

Analyses were performed by IBM SPSS (version 22.0, SPSS, Chicago, IL). The data
were expressed as the mean + SD. ¥? test and Student’s f test were used to compare the
distribution of categorical and continuous variables, respectively. To evaluate the
ability of preoperative NCB to predict the final surgical pathological diagnosis of the
tumours, a receiver operating characteristic curve analysis was used, and the area
under the curve (AUC) was calculated to assess the performance of preoperative
NCB. The similarities in expression of the biomarkers between NCB and SS were
assessed using the kappa statistic: Kappa values < 0 indicated “no agreement”, 0-0.20
“slight”, 0.21-0.40 “fair”, 0.41-0.60 “moderate”, 0.61-0.80 “substantial”, and 0.81-1
“almost” perfect agreement™!. P < 0.05 was considered statistically significant.

RESULTS
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H&E
(x 10)

CK19
(x 10)

GPC3
(x 10)

Hep
Parl
(x 10)

Figure 2 The four-tier score method for interpretation of the IHC staining of the three markers. NCB: Needle core biopsy; SS: Surgical specimen; H&E:
Haematoxylin and eosin; CK: Cytokeratin; GPC3: Glypican 3; HepPar1: Hepatocyte paraffin-1; Blue arrow: Scattered positive cells; Red arrow: One positive cluster;
Yellow arrow: Numerous positive clusters or massive positive staining.

Clinicopathological characteristics

The clinicopathological characteristics of the 208 patients are summarized in Table 1.
The participants included 177 males and 31 females, with mean age of 54.37 = 11.1
(26-84 and a mean tumour diameter of 4.6 + 2.5 (1.8-15) cm. One hundred seventy-
three patients (83.3%) exhibited cirrhosis, 192 (92.3%) had viral hepatitis B, and 12
(5.8%) presented hepatitis C infection, which accounted for the vast majority of the
enrolled patients (98.1%). Complications of NCB were not recorded in this study.

Consistency of the morphology between SS and NCB

In this study, the kappa statistic showed that the agreement in histological subtypes
between NCB and SS was 0.504 (P < 0.001) (Table 2). The result indicated that the
degree of histological concordance between NCB and SS was moderate. Although
histological disagreements between NCB and SS were also observed, most of the
histological subtypes of PCL did not impact the accuracy of the NCB diagnosis, except
the compact tumour nests/disordered cell mass and the cord-like structure in a
fibrous stroma. Based solely on histomorphology, 7 (9.6%) intrahepatic
cholangiocarcinoma (ICC) cases were misdiagnosed with HCC and 10 (6.4%) HCC
cases were misdiagnosed with ICC among the NCB samples.

Consistency of CK19, GPC3, and HepPar1 detection between SS and NCB

GPC3 and HepPar1 are routine diagnostic markers for HCC.CK19 is also expressed in
some subtypes of HCC**! and hepatoblastomal”, indicating that these tumours might
originate from hepatic progenitor cells or hepatoblasts.

The four- and three-tier score method demonstrated a kappa value for consistency
between NCB and SS of 0.717 (substantial) and 0.841 (almost perfect) for CK19, 0.768
(substantial) and 0.714 (substantial) for GPC3, and 0.633 (substantial) and 0.619
(substantial) for HepPar1, respectively. When the simplified two-tier score method
(positive and negative) was used, the corresponding kappa value for CK19 was 0.931
and 0.979, for GPC3 was 0.907 and 0.933, and for HepPar1 was 0.803 and 0.874, in the
4-tier and 3-tier origin groups, respectively (Tables 3-5). The results indicated that
both the 4-tier and 3-tier-based binary classifications had nearly perfect consistency in
the interpretation of the IHC results between NCB and SS. Therefore, the two binary
classification methods were used in further analyses.

Diagnostic accuracy of NCB

Based solely on morphology, the sensitivity, specificity, and accuracy of NCB in PCL
diagnosis were 86.5%, 93.6%, and 91.8%, respectively. The AUC value of NCB was
0.901 (95%ClI: 0.842-0.959; P < 0.001). The kappa statistic showed that the agreement
between the NCB morphological diagnosis and gold standard was 0.786 (P < 0.001).
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Table 1 Baseline clinical characteristics of the patients included in the study

Variable Value
Age (yr) Median 55
Range 26-84
means + SD 544 +11.1
Sex, n (%)
Male 177 (85.1)
Female 31 (14.9)
Cirrhosis, 1 (%)
Yes 173 (83.2)
No 35 (16.8)
Aetiology, n (%)
HBYV infection 192 (92.3)
HCYV infection 12 (5.8)
alcohol abuse 2 (1.0)
Primary biliary cirrhosis 1(0.5)
Schistosoma infection 1(0.5)
Tumour diameter (cm)
Median 4.0
Range 1.8-15
means + SD 46+25

SD: Standard deviation; HBV: Hepatitis B virus; HCV: Hepatitis C virus.

When the 3-tier based binary classification was used, 7 (3.4%) cases were mis-
diagnosed in NCB. The sensitivity, specificity, and accuracy of the diagnostic method
in NCB were 96.2%, 96.8%, and 96.6%, respectively. The AUC value was 0.965 (95%CI:
0.931-0.999; P < 0.001). The kappa statistic showed that the agreement between the
NCB and SS diagnosis was 0.912 (P < 0.001). However, when the 4-tier based binary
classification was used, only 1 (0.5%) case was misdiagnosed in NCB. The sensitivity,
specificity, and accuracy of the method in NCB were 99.4%, 100%, and 99.5%,
respectively. The AUC value was 0.997 (95%CI: 0.990-1.000; P < 0.001). The kappa
statistic showed that the agreement between NCB and SS diagnosis was 0.987 (P <
0.001) (Figure 3 and Table 6).

Consistency of the histological grading between SS and NCB

The degree of concordance between NCB and the final SS tumour three-tier grade is
shown in Table 7. In NCB, the HCC cases classified as well, moderately, and poorly
differentiated represented 37 (17.8%), 99 (47.6%), and 72 (34.6%) of all cases,
respectively. In contrast, in SS, there was a significantly lower proportion of well-
differentiated HCC and a higher proportion of poorly differentiated HCC (well:
18/208, 8.7%; moderately: 93/208, 44.7%; poorly: 97/208, 46.6%) (P < 0.05). The
corresponding kappa statistic for concordance was 0.488 (P < 0.001). Considering the
significance of poorly differentiated HCC in prognostic predictions in comparison to
individuals with well and moderately differentiated HCC, we further combined the
well and moderately differentiated HCC into one group. The degree of consistency of
the two-tier grade (well + moderately vs poorly) between SS and NCB was then
increased but nevertheless remained at the moderate level (k = 0.558).

DISCUSSION

The accurate diagnosis of PCL is very important prior to surgical procedures, as well
as for prognostication and information regarding future treatment decisions. Despite
significant advances in non-invasive techniques, such as radiological imaging and
serum tumour biomarker detection, preoperative NCB should be one of the most
important approaches in diagnosis of PLC, especially the differentiation of HCC and
ICC. In the present study, the concordance of the clinicopathological characteristics
and CK19, GPC3, and HepParl IHC staining between NCB and SS in patients with
solitary HCC or ICC was investigated. Our results showed different degrees of
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Table 2 Degree of concordance of the morphology between needle core biopsy and surgery
specimen

NCB

SS

A B c D E F G H
A 21 0 0 0 0 0 0 0
B 16 51 1 0 1 0 0 0
C 2 14 36 0 0 0 0 0
D 2 3 1 2 0 0 0 0
E 0 ® 4 0 3 0 0 0
E 0 0 0 0 0 2 0 0
G 0 0 21 1 0 0 11 9
H 0 0 0 0 0 0 2 2
Kappa value 0.504
P value <0.001

SS: Surgery specimen; NCB: Needle core biopsy; A: Acinar/pseudoglandular/thin trabecular; B: Thick
trabecular; C: Compact tumour nests; D: Clear cell hepatocellular carcinoma; E: Scirrhous hepatocellular
carcinoma; F: Spindle cell hepatocellular carcinoma; G: Glandular; H: Cord-like pattern

discrepancy in the histomorphology and CK19, GPC3, and HepParl detection of
tumours between NCB and SS, which could impact the diagnostic accuracy and
predispose patients towards an underestimated tumour grade and malignancy
potential.

Morphological characteristics have been the source for the pathological diagnosis.
Microscopically, the typical pathological patterns of HCC include trabecular, acinar,
and pseudo-glandular features, whereas ICC shows adenocarcinomatous structures
characterized by tubular complexes and a moderate amount of fibrous stromal™l.
However, HCC and ICC occasionally share overlapping morphological appearances,
which can pose challenges in the differential diagnosis. In this study, the
morphological observation led to a misdiagnosis rate of 8.2% in NCB, which was
attributed to the presence of compact tumour nests or cord-like structures in tissues®!.
With the aid of IHC staining, the diagnostic accuracy in NCB significantly improved.

Although IHC can remarkably aid in pathological diagnosis, the heterogeneous
expression of biomarkers in one tumour can directly interfere with the interpretation
of THC results and determine the variability of the achieved results, especially in
tumour tissues obtained with needle biopsy!”**I1. Semi-quantitative scoring based on
the proportion of positively stained tumour cells is widely used to convert IHC
staining into positive or negative results, although varied cut points of 10%, 25% or
50% positive immunoreactivity in the specimen were used by different groups™. The
usage of these methods led to a negligible significance of focal neoplastic cell
immunoreactivity within a limited sample of carcinomas. In the current study,
according to the 3-tier scoring, some cases with scattered positive tumour cells in CNB
can be interpreted as negative, and therefore, a diametrically opposing positive or
negative result can be obtained. In CNB diagnosis integrating CK19, GPC3 and
HepParl IHC detection, semi-quantitative scoring based on the proportion of
positively stained tumour cells should be avoided.

In comparison to 3-tier scoring, 4-tier scoring and the further proposed binary
classification derived from 4-tier scoring showed a high concordance in interpreting
the IHC staining of CK19, GPC3, and HepParl between NCB and SS, which also
showed a decisive role in increasing the accuracy of diagnosis in CNB. Therefore, this
simplified binary classification can be used as an easy and applicable approach in
preoperative CNB diagnosis.

During the past decade, several studies have emphasized the significance of
histological grading in the risk of recurrence or metastasis in HCC after liver resection
or transplantation®. Therefore, the degree of concordance of NCB grade to the gold
standard by SS will directly determine the safety and reliability of preoperative NCB
grading in the evaluation of prognosis of patients and the treatment decision.
Nevertheless, in the present study, the consistency of the three-tier histological
grading between SS and NCB was moderate (k = 0.488). Since several previous studies
have reported that poor differentiation of HCC was the independent prognostic
indicator, we further compared the consistency of the histological grade between SS
and NCB in a two-tier grading method (well and moderately vs. poorly). Our result
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Table 3 Degree of concordance in the interpretation of CK19 staining between needle core

biopsy and surgery specimen

S§
4A-tier- 3-tier-
NCB based based
4-tier binary 3-tier binary
classifica classifica
tion tion
o+ o+ o 4 - o+ -+ -
4-tier +++ 52 1 0 0
++ 3 2 0 0
+ 3 21 4 0
- 0 0 7 11
5
4-tier-based binary classification + 86 0
- 7 115
3-tier ++ 65 8 0
+ 7 2 0
- 2 13
4
3-tier-based binary Classification iz 72 0
- 2 134
Kappa value 0.717 0.931 0.814 0.979
P value <0.001 <0.001 <0.001 <0.001

NCB: Needle core biopsy; SS: Surgery specimen.

showed that the degree of consistency of the two-tier histological grading between SS
and NCB was increased; however, it continued at the moderate level (k = 0.558),
which was similar to the results of another previous study (k = 0.380)""". Notably,
although the agreement between SS and NCB histological grading was not as perfect
as expected, the presence of the poorly differentiated region in NCB can still be
valuable in prognosis prediction because the histological grading of tumours has been
determined according to the worst differentiation clusters or regions microscopically.

There were some limitations in this study. Even with the aid of the 4-tier based
binary classification, 0.48% (1/208) patients were misdiagnosed as preoperative NCB
in this cohort, which indicated that the utility of the three markers in NCB had
diagnostic limitations and that the combined utility of other biomarkers would be
necessary to further improve the diagnostic accuracy. In addition, this study also does
not address potential adverse events following NCB. Third, the present study
investigated the concordance of detective indexes in patients with a solitary tumour
between NCB and SS. The degree of consistency of the indicators in patients with a
multifocal tumour between NCB and SS necessitates further investigation, which will
be the focus of our future studies.

In conclusion, the present study suggested that in preoperative NCB, the presence
of compact tumour nests or a cord-like structure alone were the main causes of
misdiagnosis of HCC from ICC. Combining the detection of CK19, GPC3, and
HepParl can improve the accuracy of diagnosis. However, focal neoplastic cell
immunoreactivity of these markers in NCB should not be neglected. The concordance
of histological grade between NCB and the SS was moderate. These findings imply
that reasonable interpretation of IHC staining results and evaluation of the histo-
morphology in NCB are vital for improving the accuracy of tumour diagnosis, as well
as prognostic prediction.
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Table 4 Degree of concordance in the interpretation of glypican-3 staining between needle core biopsy and surgery specimen

SS
NCB 4-tier-based 3-tier-based
4-tier binary 3-tier binary
classification classification
+++ ++ + = + = ++ + = + -
4-tier +++ 62 1 0 0
T 18 25 2 0
+ 2 2 15 0
- 0 1 8 72
4-tier-based binary classification Sz 127 0
- 9 72
3-tier ++ 42 5 0
+ 25 26 5
- 0 2 103
3-tier-based binary classification Sz 98 )
- 2 103
Kappa value 0.768 0.907 0.714 0.933
P value <0.001 <0.001 <0.001 <0.001

NCB: Needle core biopsy; SS: Surgery specime.

Table 5 Degree of concordance in the interpretation of Hepatocyte paraffin-1 staining between needle core biopsy and surgery specimen

SS
NCB 4-tier-based 3-tier-based
4-tier binary 3-tier binary
classification classification
+++ ++ + - + - ++ + = + =
4-tier +++ 79 0 0 0
++ 15 1 0 0
+ 5 12 12 0
- 1 5 13 65
4-tier-based binary classification §iz 124 0
- 19 65
3-tier ++ 35 26 0
+ 12 32 7
- 0 6 90
3-tier-based binary classification + 105 7
- 6 90
Kappa value 0.633 0.803 0.619 0.874
P value <0.001 <0.001 <0.001 <0.001
NCB: Needle core biopsy; SS: Surgery specimen.
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Table 6 Degree of concordance between needle core biopsy and surgery specimen diagnosis

S8 diagnosis (gold standard)

NCB diagnosis
HCC ICC
Morphology HCC 146 7
ICcC 10 45
Kappa value 0.786
P value <0.001
3-tier-based binary classification HCC 151 2
ICC 5 50
Kappa value 0.912
P value <0.001
4-tier-based binary classification HCC 155 0
ICcC 1 52/
Kappa value 0.987
P value <0.001

NCB: Needle core biopsy; SS: Surgery specimen; HCC: Hepatocellular carcinoma; ICC: Intrahepatic cholangiocarcinoma.

Table 7 Degree of concordance of the histological grade between surgery specimen and needle core biopsy

NCB

3-tier 2-tier

SS
Well and Poor
Well Moderately Poorly
moderately -ly

3-tier
Well 15 3 0
Moderately 17 66 10
Poorly 5 30 62
2-tier
Well + moderately 101 10
Poorly 35 62
Kappa value 0.488 0.588
P value <0.001 <0.001

SS: Surgery specimen; NCB: Needle core biopsy.

Sensitivity

0.2+ 7’ ~——Morphology
. 4 ——3-tier based binary classification
7 ~——4-tier based binary classification
// — —Reference line
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Figure 3 Receiver operating characteristic showing the accuracy of needle core biopsy diagnosis.
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ARTICLE HIGHLIGHTS

Research background

Pathological manifestations of hepatic tumours are often associated with prognosis. Although
surgical specimens (SS) can provide more information, currently, pre-treatment needle core
biopsy (NCB) is increasingly showing important value in understanding the nature of liver
tumors and even in diagnosis and treatment decisions. However, the concordance of the
clinicopathological characteristics and immunohistochemical (IHC) staining between NCB and
SS from patients with hepatic tumours were less concerned.

Research motivation
The present study was designed to evaluate the concordance of the clinicopathological
characteristics and the novel biotic marker of CK19, GPC3, and HepPar1 staining between the
NCB and SS from patients with hepatocellular carcinoma (HCC) or intrahepatic cho-
langiocarcinoma (ICC).

Research objectives
We want to introduce a more accurate method for interpreting the immunohistochemical
staining results to improve the diagnostic value of hepatic malignancy in NCB samples.

Research methods

A total of 208 patients who underwent both preoperative NCB and surgical resection for HCC or
ICC between 2008 and 2015 were enrolled in this study. The expression of CK19, GPC3, and
HepParl were detected by IHC staining. Clinicopathological, NCB, and surgical data were
collected and analysed using y* and kappa statistics.

Research results

Morphologically, the presence of compact tumour nests or a cord-like structure in NCB was
considered the primary cause of misdiagnosis of HCC from ICC. The kappa statistic showed a
moderate agreement in histomorphology (k = 0.504) and histological grade (k = 0.488) between
NCB and SS of the tumours. A 4-tier (+++, ++, +, and -) scoring scheme that emphasized the
focal neoplastic cell immunoreactivity of tumour cells revealed perfect concordance of CK19,
GPC3 and HepParl between NCB and SS (k = 0.717; k = 0.768; k = 0.633). Furthermore, with the
aid of a binary classification derived from the 4-tier score, a high concordance was achieved in
interpreting the IHC staining of the three markers between NCB and final SS (k = 0.931; k =
0.907; k = 0.803), increasing the accuracy of NCB diagnosis C(k = 0.987; area under the curve =
0.997, 95%Cl: 0.990-1.000; P < 0.001).

Research conclusions

Our findings imply that reasonable interpretation of IHC staining results in NCB is vital for
improving the accuracy of tumour diagnosis. The simplified binary classification provides an
easy and applicable approach.

Research perspectives

Although the binary classification can significantly improve the accuracy of diagnosis of HCC or
ICC, it is unclear whether the method can be transferred to patients with other tumors. In
addition, the degree of consistency of the indicators in patients with a multifocal tumor between
NCB and SS necessitates further investigation, which will be the focus of our future studies.
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