











Diagnostic value of CK-19, Galectin-3 and HBME-1 on PTC

0.855-0.888, Figure 2B), the

A Sensitivity (95% Cl)
o AtKE 094 (0.81-099) pooled PLR was 5.900 (95%
. Barut F 0.79 (0.67-0.87) ]
- Cameron BR 060 (0.46-0.74) Cl: 5193'6703), NLR was
B Casey MB 0.71 (0.55-0.84) o/ (- )
- Carn AB 063 (0.54.0.71) 0.205 (95% CI: 0.185-0.228)
© Cheung CC 0.86 (0.78-0.92) 0
- pbmers b 05 Do and DOR was 30.024 (95%
®  Chung SY 0.94 (0.90-0.97) Cl: 25.861-39.655), respec-
@ Cui W 0.74 (0.64-0.83) .
® Dencic Tl 098 (0.93-0.99) tively.
e HongZ 091 (0.71-0.99)
. Ma H 063 (0.51-0.75)
. Mai KT 0.56 (0.30-0.80 ;
< i 057 ©e8-0eT The SROC method estimat-
B Prasad ML 0.79 (0.66 -0.88) ; i ;
=l 006 (0.80.100) ed the diagnostic reporting
. Scognamiglio T 091 (0.83-0.96) i ifici -
s | v oo pa.lr.s_of specificity and se
. Trimboli P 044 (0.14-0.79) nsitivity. The outcome of the
Iyl bt RES ShTene threshold effect indicated th-
at no significant difference
hg Pooled Senavity= 0.82 08010083 (P=0.8591) was detected be-
i-square = 220.84; df = 19 (p = 0. )
0 2 4 6 8 1 Inconsgtency (l-square) = 91.4 % tween the CC value of the
Sensitivity logit sensitivity and specifici-
B Specificity (95% C1) ty and “0”, suggesting that
- ASKE 056 (0.21-0.86
Il 100 ©78.100] the SROC curve was sym-
- Cameron BR 087 (0.60-098) i -
| B horer) S0 41100 metrical. Then, the Mantel
. Ceyran AB 064 (0.49-0.78) Haenszel fixed effects mo-
. Cheung CC 087 (0.77-0.94) .
. Chui MH 083 (0.75-089) del was used for the stati-
L d Chung SY 063 (0.52-0.74) . . .
o | cuiw 092 (0.81-0.98) stical analysis. As shown in
s )| EEQ;“Z" ?éé 5§§§?§§; Figure 3, the area under cu-
. H 1. (0.66 - 1.00) 0,
i e 040 (0.05.0.88) rve (AUC) was 0.9134 (95%
® Nasr MR 1.00 (0.81-1.00) . _
. Prasad ML 082 (0.74-089) ,Cl' 0.877-0.950) and the Q
. Schmitt AC 0.70 (0.50-0.86) index was 0.8459 (95% CI:
. Scognamiglio T 093 (0.82-0.99)
s Song Q 088 (0.80-0.93) 0.805-0.887).
# Trimboli P 1.00 (0.69-1.00)
® wue 096 (0.94-097) Galectin-3
alectin-
* Pooled Specificity = 0.87 (0.85 o 0.89) Among the 29 included st-
Chi-square = 165.56; df = 19 (p = 0.0000) . . . .
0 2 ) 6 8 1 Inconsistency (--square) = 88.5 % udies, 22 studies investi-
Specificity

Figure 2. Diagnostic analysis of papillary thyroid carcinoma using cytokeratin

19. A: Sensitivity; B: Specificity.

Galectin-3 and HBME-1 were conducted to syn-
thetically evaluate the diagnosis effect for PCT.

CK-19

A total of 20 included studies were related
to the diagnosis value of CK-19 for PCT [19-27,
31, 33-35, 37, 39, 40, 42, 44-46], and remark-
ably heterogeneity were detected between the
studies (sensitivity: P<0.01, 1°=91.4%; specific-
ity: P<0.01, I°=88.5%; PLR: P<0.01, I>=87.7%;
NLR: P<0.01, ?’=90.7%; DOR: P<0.01, [*>=-
83.5%). Thus, the DerSimonian-Laird random
effects model was chosen to combine the
pooled effect value of sensitivity, specificity,
PLR, NLR and DOR. As a result, the pooled sen-
sitivity was 0.816 (95% Cl: 0.799-0.832, Figure
2A), the overall specificity was 0.872 (95% CI:
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gated the diagnosis value of
Galectin-3 for PCT [18-20,
22, 23, 25-30, 32, 33, 37,
38, 40-46]. A DerSimonian-
Laird random effects model
was selected to pool the effect value of
sensitivity, specificity, PLR, NLR and DOR
between above studies due to the significant
heterogeneity (sensitivity: P<0.01, °=86.8%;
specificity: P<0.01, [°=85.5%; PLR: P<0.01,
’=85.5%; NLR: P<0.01, [°=84.4%; DOR:
P<0.01, >=70.7%). The pooled value of sensi-
tivity was 0.842 (95% Cl: 0.825-0.858, Figure
4A), specificity was 0.833 (95% Cl: 0.814-
0.851, Figure 4B), PLR was 5.057 (95% ClI:
4.494-5.690), NLR was 0.176 (95% Cl: 0.154-
0.200) and DOR was 33.312 (95% Cl: 26.403-
42.029), respectively.

In addition, there was no statistical significance
for the threshold effect (P=0.7606), and SROC
curve showed symmetrical. Therefore, a Man-

Int J Clin Exp Pathol 2017;10(8):8130-8140



Diagnostic value of CK-19, Galectin-3 and HBME-1 on PTC

was 0.9047 (95% Cl: 0.868-
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! ° 0.941, Figure 7).
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In the present study, total
29 studies were used to
evaluate the diagnostic ac-
curacy of CK-19, Galectin-3
and HBME-1 for PTC. Ac-
cording to the criterion,
PLR>10 or NLR<0.1 of the
molecular marker can be
considered as an indepen-
dent diagnostic indicator,
and DOR>25 is consider-
ed as moderately accurate
and >100 is considered as
highly accurate [47]. Our

.6
1-specificity

Figure 3. SROC curve for papillary thyroid carcinoma using cytokeratin 19.
SROC: Summary receiver operating characteristic; AUC: Area under curve.

tel-Haenszel fixed effects model was used for
the statistical analysis. The pooled AUC was
0.9128 (95% Cl: 0.880-0.946) and the Q index
was 0.8452 (95% Cl: 0.809-0.882, Figure 5).

HBME-1

Twenty-one studies were involved in assessing
the diagnostic value of HBME-1 for RTC [18-20,
22-27, 29, 33-37, 39, 40, 43-46], and the obvi-
ously heterogeneity were detected between
those studies for each effect size including
sensitivity, specificity, PLR, NLR and DOR. Thus,
we selected the DerSimonian-Laird random
effects model to calculate those pooled effect
size. The result showed that pooled sensitivity
was 0.928 (95% Cl: 0.913-0.941; P<0.01, I?=
71.1%; Figure 6A), specificity was 0.864 (95%
Cl: 0.847-0.880; P<0.01, I°=84.7%; Figure 6B),
PLR was 6.204 (95% Cl: 5.498-7.002; P<0.01,
’=88.5%)), NLR was 0.082 (95% Cl: 0.067-
0.102; P<0.01, 1?>=79.7%) and DOR was 57.107
(95% Cl: 43.421-75.107; P<0.01, >=82.8%),
respectively. Additionally, through perform-
ing the threshold effect test between the stud-
ies, no striking significance were examined
(P=0.7682), and the Mantel-Haenszel fixed
effects model was chosen for the statistical
analysis. As a result, the summary AUC was
0.9601 (95% Cl: 0.935-0.985) and the Q index
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results showed that the
moderate PLR (5.900), mo-
derate NLR (0.205) and
moderate DOR (30.024) of
CK-19, and moderate PLR
(5.057), moderate NLR (0.176) and moderate
DOR (33.312) of Galectin-3 did not meet the
criterion to be as independent diagnostic indi-
cators for PTC. However, CK-19 and Galectin-3
might act as second-line detection due to their
value of sensitivity, specificity, AUC and Q
index of CK-19 and Galectin-3 were both high
with more than 0.810, suggesting a high accu-
racy of CK-19 and Galectin-3 in diagnosis of
PTC. Notably, HBME-1 might act as indepen-
dent diagnostic maker with the NLR value
(0.082) was less than 0.1. Additionally, the
pooled value of PLR (6.204), sensitivity (0.928),
specificity (0.864), DOR (57.107), AUC (0.9601)
and Q index (0.9047) of HBME-1 were the maxi-
mum among those three makers.

Although our results showed that CK-19 and
Galectin-3 could not be independently used to
detect PTC from benign nodes, they also had
certain diagnostic value for PLR. Reportedly,
CK-19 is positive expression in papillary carci-
nomas, but not high expression or negative
expression in papillary hyperplasia [48]. In
addition, it has been proved that CK-19 can dis-
tinguish the follicular variant of papillary carci-
noma from other follicular thyroid tumor [49].
Htwe et al have provided that an obviously
overexpressed level of Galectin-3 is detected in
PTC cells versus the neighboring normal matrix
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Additionally, our result sh-
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Figure 4. Diagnostic analysis of papillary thyroid carcinoma using Galectin-3.

A: Sensitivity; B: Specificity.

cells, suggesting that Galectin-3 is involved
with the tumor progression and metastasis
[30]. Moreover, serum Galectin 3 is high expres-
sion in the early stage of PTC and may be con-
sidered as an early circulating tumor marker
for PTC, but failed to discriminate different PTC
stages [50]. Similarly, a meta-analysis by Tang
has indicated that the positive expression rate
of Galectin-3 in PTC is 64.86% (275/424), and
Galectin-3 has a small amount of expression in
other types of thyroid lesions (58/424, 13.68%)
[51]. Furthermore, CK-19 and Galectin-3 might
improve the diagnose accuracy for PTC by
combing other markers [52].
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Among CK-19, Galectin-3
and HBME-1, HBME-1 was
the best choice. It was con-
sistent with another study
which has evaluated the thy-
roid tumor markers of CK-19, Galectin-3 and

HBME-1, they have indicated HBME-1 is most
accurate to act as a single maker for PTC, but
they also have proposed that Galectin-3 may
be served as a single maker for PTC [56]. The
sample size might be the cause for this differ-
ence, and our sample size was larger. In addi-
tion, there were several limitations in the pres-
ent study. At first, there were significant
heterogeneities in each effect size which might
be caused by different sampling conditions and
detection methods. However, we failed to per-
form subgroup analyses by these factors, since
the data were insufficient. Second, the popula-
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Figure 5. SROC curve for papillary thyroid carcinoma using Galectin-3.
SROC: Summary receiver operating characteristic; AUC: Area under curve.
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Figure 6. Diagnostic analysis of papillary thyroid carcinoma using hector

battiforamesothelial antigen-1 (HBME-1). A: Sensitivity; B: Specificity.
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tions of the included studies
were not unified, and they were
from different countries includ-
ing China, Egypt, South Kor-
ea, Turkey, Canada, American,
Malay-sia, Japan, Italy and Se-
rbia, which might lead to bias.
Third, the sample size were still
needed to add to attenuate
the statistical difference and
improve the reliability of the
results. Therefore, more studies
involving large samples and
detailed demographic informa-
tion may be needed to provide
potent evidence. However, our
study was still of great va-
lue, since our included samples
were at most in the same type of
research to systematically eval-
uate the diagnostic accuracy of
CK-19, Galectin-3 and HBME-1.

HBME-1 might be used as single
discriminator for PCT diagnosis,
and CK-19 and Galectin-3 might
also have important diagnostic
value for PCT.
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