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Background: Colposcopy was referred in cases with severe abnormalities in co-testing.
Although p16/Ki67 dual staining reduced the referral rate, its sensitivity and specificity need
to be enhanced.

Methods: The expressions of pl6, Ki-67, SMAD3, YAP1, RELA were evaluated in the
colposcopy referral population. The inclusion criteria included 30-60 years and diagnosed
with HPV16/18-positive, other HR-HPV-positive with ASCUS, LSIL, AGC (atypical gland-
ular cell) in co-testing. Colposcopies, endocervical curettages of cervical biopsies were also
collected. Cases were excluded if there were no biopsies, if the interval between a cervical
screening test and biopsies was more than 6 months, or if insufficient tissue was available as
a formalin-fixed paraffin-embedded block. The pathology was independently reviewed by
two pathologists. Discrepant interpretations were adjudicated by a third pathologist.
Results: In total, 1194 of 1273 cases who were referred to colposcopy were evaluated in the
present study. The sensitivity and specificity of pl16+ combined with Ki-67+ for predicting
CIN2+ were 62.1% and 89.5%, respectively. pl6+ combined with YAP1+ and/or RELA+
provided a sensitivity and specificity of 70.9% and 89.5%, respectively, while 72.8% and
86.4% were achieved by pl6+ combined with YAP1+ and/or SMAD3+ and/or RELA+. In
HPV16/18+ and LSIL subgroups, the sensitivity and specificity of p16+ combined with Ki-
67+ for predicting CIN2+ were 67.7% and 87.6%, respectively, for the former group and
58.6%, 88.8%, respectively, for the latter group. pl6+, YAPI+/RELA+ showed a better
performance for predicting CIN2+ with a better sensitivity and considerable specificity in the
other HPV+ combined with ASCUS group than were achieved by p16+ combined with Ki-
67+. RELA+ and the combination of pl6 and RELA/YAP1 also provided the Max AUC
area.

Conclusion: Our study shows that RELA and the combination of pl6 and RELA/YAPI
achieved better sensitivity and specificity for detecting morphologically CIN2+ lesions.
Keywords: cervical precancer, immunocytochemical strategy, morphological marker,

colposcopy triage

Introduction

Cervical cancer is the second most commonly occurring gynecologic cancer with
a high mortality rate worldwide." With effective cervical screening based on the
detection of cervical precancer according to tests for high-risk (HR) human papil-
loma virus (HPV) and cytology, the incidence and mortality of cervical cancer have
decreased in recent decades.” * At present, the American College of Obstetricians
and Gynecologists (ACOQG) is still recommending co-testing for HPV and cytology

submit your manuscript

Dove n in n

http:

OncoTargets and Therapy 2021:14 2075-2084 2075
© 2021 Huo et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
BY N

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/c g /by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



mailto:1544563468@qq.com
mailto:shenkengpumc@163.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Huo et al

Dove

in females aged 30-65 years old because co-testing
achieves a higher sensitivity and specificity in cervical
screening.’

According to advanced screening guidelines, colpo-
scopy is referred for the abnormal results of HPV and
HPV16/18-positivity,
HR-HPV-positivity with atypical squamous cells of unde-

cytology tests, such as other
termined significance (ASCUS), low-grade squamous
intraepithelial lesions (LSIL, cervical intraepithelial neo-
plasia [CIN1]) or high-grade squamous intraepithelial
lesions (HSIL, cervical intraepithelial neoplasia
[CIN2+]). However, many studies found that although
co-testing effectively improved the effectiveness of cervi-
cal cancer screening, more than 60% of patients who were
referred to invasive colposcopy with HSIL are <CIN I for
pathological results.®'" Therefore, better triage strategies
for colposcopy should be investigated to improve the
accuracy of diagnoses and reduce the referral rate of
colposcopy.

In 2012, the Lower Anogenital Squamous Terminology
(LAST) Standardization Project recommended using
immunohistochemical staining (IHC) for pl6 to improve
consistency in the diagnosis of HSIL (CIN2+).'* Recently,
dual-stain cytology for pl16 and Ki-67 has been proposed
as a biomarker for colposcopy triage and to have
94.2%
a specificity ranging from 30.6% to 95.2% in different
subgroups.'> !¢ A study based on the VUSA Screen com-
pared genotyping results with the results of pl6/Ki-67

a sensitivity ranging from 68% to and

dual-staining and reported that the sensitivity of p16/Ki-
67 dual-stained cytology for the detection of CIN2+
tended to be higher than that of HPV16/18 genotyping
(68.8% vs 43.8%). However, the specificity for detecting
CIN2+ was significantly lower for p16/Ki-67 dual-staining
than for HPV16/18 genotyping (72.8% vs 79.4%)."7
Another multi-center study analyzed 1357 patients and
showed that sensitivity (92.7% vs 94.5%) and specificity
(52.7% vs 53.5%) were higher for p16/Ki67 double stain-
ing than for cytology in the HPV-positive group.
Moreover, although p16/Ki-67 showed better specificity
than the HR-HPV test (66.4% vs 55.8%), the sensitivity
of pl6/Ki-67 was worse than that of the HR-HPV test
(87.5% vs 91.7%) in the ASCUS/LSIL group.'® The
New 2019 Principles of ASCCP recommended that
HPV-based testing is the basis for risk estimation. The
term HPV-based testing is used throughout this document
and refers to the use of either primary HPV testing alone
or HPV testing in conjunction with cervical cytology (co-

testing). Importantly, guidelines must allow updates to
incorporate new test methods as they are validated, and
to adjust for decreasing CIN3+ risks as more patients who
received HPV vaccination reach screening age.'’
Therefore, more disease-specific molecular markers of
cervical high-grade squamous intraepithelial lesions
should be investigated to provide a triage strategy with
high sensitivity and high specificity for colposcopy after
co-testing.

Recentlyy, SMAD3, RELA and YAP1 have been
demonstrated that they played major roles in sensing
shape information of cells by systematically analyzing
the interactions between shape-correlated genes and key
EMT transcription factors.”® SMAD family member 3
(SMAD?3), a signal transducer and transcriptional modula-
tor that mediates multiple signaling pathways, is activated
by transforming growth factor-beta (TGF-B) and thought
to play a role in the regulation of carcinogenesis. Recent
studies have shown that Twist induces epithelial-mesench-
ymal transition (EMT) by regulating the TGF-B/Smad3
signaling pathway in cervical carcinogenesis and that the
activation of TGFA/Smad3 signaling can induce the
migration and invasion of cervical cancer cell lines, sug-
gesting that it plays a vital role in cervical cancer
metastasis.”'** Yes-associated protein-1 (YAP1) encodes
a downstream nuclear effector of the Hippo signaling
pathway, which is involved in development, growth,
repair, and homeostasis. This gene is known to play
a role in the development and progression of multiple
cancers by acting as a transcriptional regulator of this
signaling pathway and may therefore function as
a potential target for cancer treatment. Xiao et al showed
that nuclear levels of YAP are higher in high-grade cervi-
cal lesions and that YAP can function as a predictive
marker for cervical cancer.?? In addition, YAP was corre-
lated with HPV infection and found to localize to the
nucleus in HPV-positive squamous cell carcinoma.”
RELA proto-oncogene (RELA, NF-kB subunit, NF-kB 3)
is composed of NF-kB1 complexed with the product of
this gene is the most abundant form of NF-kappa-B.
Studies have reported that the nuclear expression of NF-
kB might be considered an indicator of malignant trans-
deregulation of RELA is

a characteristic common feature of cervical tumors during

formation and that the

progression.”* Here, we evaluated the correlations among
the expression of pl6, Ki-67, the shape-correlated genes
SMAD3, YAPI, RELA and CIN2+ lesions using IHC in
the colposcopy referral population.
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Materials and Methods
Study Population

A search was performed in the Peking Union Medical
College Hospital and Beijing Chao-Yang Hospital data-
base for data entered from January 1, 2015 to January 1,
2017 related to screening women who were 30-60 years
and diagnosed with HPV16/18-positive, other HR-HPV-
positive with ASCUS, LSIL, AGC (atypical glandular
cell) in co-testing. Subsequent colposcopies, endocervical
curettages and cervical biopsies were also collected. Cases
were excluded if there were no biopsies, if the interval
between a cervical screening test and biopsies was more
than 6 months, or if insufficient tissue was available as
a formalin-fixed paraffin-embedded block.

Immunohistochemistry
All formalin-fixed paraffin-embedded blocks
obtained from the Department of Pathology, Peking

were

Union Medical College Hospital and Beijing Chao-Yang
Hospital. Hematoxylin and eosin staining (H&E) had been
previously performed on all cases at the time of original
diagnosis. p16, Ki-67, SMAD3, YAP1 and RELA immu-
nohistochemistry were performed in all included cases.
Antibodies were purchased from Abcam (Cambridge,
USA). The concentration of each primary antibody was
set as follows: pl6 (1:1000), Ki-67 (1:1000), SMAD3
(1:2000), YAP1 (1:1000) and RELA (1:2000). In addition,
immunohistochemistry was conducted according to the
manufacturer’s protocol.

pl6-positive staining was defined as continuously
strong, diffuse, bank-like nuclear or nuclear plus cytoplas-
mic staining involving at least one third of the squamous
epithelium thickness. Negative staining was defined as all
other staining patterns, such as cytoplasmic only, wispy,
blob-like, puddled, scattered, and single cells, according to
the LAST guidelines.'? Positive staining for Ki-67,
SMAD3, YAP1 and RELA was defined as follows: five
random microscope fields were selected to evaluate semi-
quantification staining. The intensity of immunostaining
was graded as 1+, weak; 2+, moderate; or 3+, strong. The
area of positive squamous epithelium cells in each micro-
scopic field was categorized as 1+ for 0% to 33%,; 2+ for
33% to 66%; or 3+ for 66% to 100% coverage. A sum
between 5 and 45 was obtained by multiplying the 2
scores by 5. A sum from 0 to 17 was defined as “low
expression (-)”, while a sum from 18 to 45 was defined as
“high expression (+)”. Examples of observed staining

characteristics of different expressions are represented in
Figure 1. Negative IHC scores for pl6, Ki-67, SMAD3,
YAP1 and RELA show as Figure 1A, C, E, G and L
Positive IHC scores for pl16, Ki-67, SMAD3, YAP1 and
RELA show as Figure 1B, D, F, H and J. No specific
quantitative criteria were defined for the number of posi-
tive cells. Two pathologists independently reviewed the
H&E and THC slides using their individual criterion, and
the consensus interpretations were used as the final inter-
pretations. Discrepant interpretations were adjudicated by
a third pathologist.

Follow-Up

All cases which showed NILM and CINI1 in cervical
biopsies were informed to re-test by HPV genotyping
and liquid-based cytology 12 months later, which lasting
3 years. The colposcopy and cervical biopsies were
referred when the results of re-tests were in line with
screening guidelines.

Statistical Analysis

The associations between pl6, Ki-67, SMAD3, YAP1 and
RELA positivity and subsequent CIN2+ were analyzed using
Chi-squared Tests. The sensitivity, specificity, Youden’s
index and Area Under Curve (AUC) of each biomarker as
a predictor for CIN2+ were determined, and the different
assays were compared using the McNemar test. A P-value of
<0.5 was considered significant.

Results

In total, 1273 patients with complete results for HPV
genotyping and liquid-based cytology tests met the initial
inclusion criteria. Of these 1273 patients, 79 were
excluded for no available cervical biopsy results. Of the
remaining 1194 patients, 106 underwent endocervical cur-
ettage, and 52 consisted of vaginal HPV and cytology tests
followed by a vaginal biopsy. In total, 1194 cases were
available for evaluation, including 534 diagnosed with no
intraepithelial lesion or malignant lesion (NILM), 289
diagnosed with CIN1, 173 diagnosed with CIN2, 160
diagnosed with CIN3 and 38 diagnosed with cancer.
Patient ages ranged from 30 to 60 years old, and the
median age was 40 years old.

The 1194 cases comprising the HPV16/18+ cases
(n=606), other HPV+ and ASCUS cases (n=339), LSIL
cases (n=381, including 105 cases with HPV16/18+ and
249 cases with other HPV+) were analyzed. The associations
between HPV genotype, cytology and corresponding
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Figure | The staining characteristics of different expression pattern for p16, Ki-67, SMAD3, YAPI and RELA (100X). Negative IHC scores for pl16 (A), Ki-67 (C), SMAD3
(E), YAPI (G) and RELA (I). Positive IHC scores for pl6 (B), Ki-67 (D), SMAD3 (F), YAPI (H) and RELA (J).
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Table | Association Between HPV Genotyping, Cytology, and Histology in the Enrolled Patients

Histology Total (N) | Rate of CIN2+ (%)
NILM CIN | CIN 2 CIN 3 Ca
HPVI6/18+ 318 93 78 87 30 606 322
HPVI6/18+, NILM 153 18 9 24 18 222 23.0
HPV16/18+, ASCUS 129 48 39 51 12 279 35.9
HPVI6/18+, LSIL 36 27 30 12 0 105 40.0
Other HPV+, ASCUS 204 66 39 30 0 339 20.4
Other HPV+, LSIL 117 87 21 24 0 249 18.1
LSIL 153 114 51 36 0 354 24.6
Total (N) 639 246 138 141 30 1194 25.9

histology are listed in Table 1. CIN2+ was confirmed in
32.2% (195/606) of HPV16/18+ cases. CIN2+ was con-
firmed in 20.4% (69/339) of other HPV+ and ASCUS speci-
mens. CIN2+ was confirmed in 24.6% (87/354) of LSIL
cases. Of the 1194 cases, 76 cases showed discrepant results
among different IHC markers and were adjudicated by a third
pathologist. Finally, 516 (43.2%), 336 (28.1%), 348 (29.1%),
369 (30.9%), and 255 (21.4%) samples were positive for p16,
Ki-67, RELA, YAP1 and SMAD3, respectively. The positive
rates of p16, Ki-67, RELA, YAP1 and SMAD3 were also
significantly different in biopsy <CIN2 and CIN2+ cases
(p<0.05, Figure 2). The positive rate of each combination
of pl6, Ki-67, RELA, YAP1 and SMAD?3 staining was also
determined. There were 285 (23.9%), 255 (21.4%), 243
(20.4%), 162 (13.6%), 312 (26.1%) and 345 (28.9%) cases
that were positive for pl6 combined with Ki-67, pl6
combined with RELA, p16 combined with YAP1, p16 com-
bined with SMAD3, p16 combined with YAP1 or RELA, and
p16 combined with YAP1 or SMAD3 or RELA, respectively
(Table 2). The sensitivity and specificity of the combination
of potential markers for predicting biopsy CIN2+ are
also shown in Table 2. The sensitivity, specificity and
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Figure 2 The positive rates of pl6, Ki-67, SMAD3, YAPI and RELA in biopsy
<CIN2 and CIN2+, respectively (**p<0.01).

Youden’s Index of pl16 combined with Ki-67 for predicting
CIN2+ were 62.1%, 89.5% and 51.6%, respectively.
However, pl6+ combined with YAP1+ and/or RELA+
(pl6+, YAPI1+/RELA+) provided a better sensitivity
(70.9% vs 62.1%, p=0.184), considerable specificity
(89.5% vs 89.5%, p=1) and better Youden’s Index (60.4%
vs 51.6%). Compared with p16+ combined with Ki-67+. p16
+ combined with YAP1+ and/or SMAD3+ and/or RELA+
(pl6+, YAP1+/SMAD3+/RELA+) showed a better sensitiv-
ity (72.8% vs 62.1%, p=0.102), considerable specifi-
city (86.4% vs 89.5%, p=0.255) and better Youden’s
Index (59.2% vs.51.6%) compared with pl6+ combined
with Ki-67+ in the colposcopy referral population (except
for HSIL).

Moreover, the performances of the combined markers for
predicting CIN2+ in different subgroups are shown in Table
3. Of the 606 cases with HPV16/18+ cases in the HPV
genotyping test, the sensitivity and specificity of p16+ com-
bined with Ki-67+ for predicting CIN2+ were 67.7% and
87.6%, respectively, whereas those of pl6+ combined with
YAP1+ and/or RELA+ (pl6+, YAP1+/RELA+) were 69.2%
(p=0.850) and 91.2% (p=0.326), respectively. Of the 339
cases that were diagnosed with other HPV+ combined with
ASCUS, the combination of p16+, YAP1+/RELA+ produced
a better performance for predicting CIN2+, which had better
sensitivity (86.7% vs 52.2%, p=0.028) and considerable spe-
cificity (86.7% vs 90.0%, p=0.486) than p16+ combined with
Ki-67+. The positive predictive value (PPV) and negative
predictive value (NPV) also showed in Tables 2 and 3.
Moreover, the RELA+ provided the Max AUC area (0.902,
0.837 and 0.875) in the colposcopy referral population
(except for HSIL) (Figure 3A, Supplementary S1), HPV16/
18+ group (Figure 3B, Supplementary S2) and LSIL group

(Figure 3D, Supplementary S4), respectively. The (pl6+,
YAP1+/RELA+) provided the Max AUC area (0.847) in
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Table 2 The Positive Rate of P16, Ki-67, SMAD3, YAPI and RELA Expression and Association with Biopsy CIN2+ in the Enrolled

Patients
Positive Rate n (%) Sen (%) Sep (%) PPV (%) NPV (%) Youden'’s Index (%)
plé+, Ki-67+ 285(23.9) 62.1 89.5 674 87.1 51.6
plé+, RELA+ 255(21.4) 63.1 932 76.5 87.9 56.3
plé+, YAPI+ 243(20.4) 61.2 93.9 778 874 55.1
plé+, SMAD3+ 162(13.6) 35.0 93.8 66.7 80.5 28.8
plé+, YAPI+/RELA+ 312(26.1) 70.9 89.5 70.2 89.8 60.4
plé+, YAP|+/SMAD3+/RELA+ 345(28.9) 72.8 86.4 65.2 90.1 59.2

Abbreviations: Sen, sensitivity; Sep, specificity; PPV, positive predictive value; NPV, negative predictive value.

the other HPV+ combined with ASCUS group (Figure 3C,
Supplementary S3).

The follow-up interval for 711/885 cases which were
diagnosis of NILM and CIN1 ranged from 36 to 60
months, contained 93 cases of (p16+, YAP1+/RELA) and
618 cases of others except for (pl6+, YAP1+/RELA+).
During the follow-up period, 45 cases were developed to
CIN2+ (Supplementary S5). 38, 21, 34, 18, 17, 15, 32, 14,
15, 37 and 37 of the 45 cases were positive for pl6+, Ki-
67+, RELA+, YAP1+, SMAD3+, (pl6+, Ki-67+), (p16+,
RELA+), (pl6+, YAP1+), (p16+, SMAD3+), (p16+, YAP1
+/RELA+) and (p16+, YAP1+/SMAD3+/RELA+) at the
initial IHC staining. The (p16+, YAP1+/RELA+) provided
the Max AUC area (0.878) for CIN2+ predicting of NILM
and CIN1 group in the colposcopy referral population
(except for HSIL) (Figure 3E, Supplementary S6).

Discussion

In the past 30 years, as a result of the extensive develop-
ment of cervical cancer screening, the incidence of cervi-
cal cancer has dropped by more than 50% in the United
States, and the rate of mortality has also decreased.”’
However, in developing countries, the incidence of cervi-
cal cancer is approximately 4-6 times higher than that of
developed countries." There are still many limitations
related to cervical cancer screening technologies and
strategies.”® The independent use of cytology or HPV
tests showed poor sensitivity and specificity for the detec-
tion of underlying CIN2+, resulting in unnecessary and
invasive diagnoses.”’ In 2015, the updated cervical cancer
screening guidelines of the American Society of
Colposcopy & Cervical Pathology (ASCCP) indicated
that the optimal screening methods are co-testing for
women aged 30-65 as this simultaneously increases the
sensitivity and specificity of cervical cancer screening.”®
However, studies have shown that although co-testing
effectively improved the effectiveness of cervical cancer

screening, 60—80% of patients except for cytology HSIL
who underwent colposcopy did not receive benefits.?* '
In the present study, the rate of CIN2+ in the population
who were triaged to colposcopy ranged from 18.1% to
40% according to HPV genotyping and liquid-based cytol-
ogy (Table 1, except for HSIL). Despite the increasing
coverage of HPV vaccines, screening will remain neces-
sary for decades to control cervical cancer. Therefore, it is
imperative to explore effective triage strategies to reduce
misdiagnoses and unnecessary invasive examinations.
The triage strategies that are currently evaluated
include pl16/Ki-67 immunocytochemistry, HPV E6/E7
mRNA testing, host methylation, and viral methylation
testing. In the 2014 edition of the Bethesda System for
Reporting Cervical Cytology, immunocytochemistry was
recommended as an adjuvant test for cytological
diagnosis.**> In recent years, many studies have investi-
gated the application of cervical immunocytochemical
staining in clinics. A study performed in Italy showed
that relatively better sensitivity (79.7%) and specificity
(73.5%) were achieved by dual staining in detecting
CIN2+ lesions.*?
patients who were referred to colposcopy and showed
that dual staining exhibited a sensitivity of 86.4% (81.5—
90.2%) and a specificity of 59.5% (54.2-64.5%) for
detecting CIN2+. However, for patients with HR-HPV+
and concurrent ASCUS/LSIL, pl6/Ki67 dual staining
exhibited high sensitivity (90.6%, 73.8-97.5) but poor
specificity (48.6%, 43.5-53.9) for detecting CIN3+. In
addition, the VUSA Screen study showed that the sensi-
tivity of p16/Ki67 dual staining for patients with HPV (+)
combined with ASCUS was significantly higher than that
for patients with HPV (+) TCT (-) (91% vs 68.8%),
although its specificity was poor (30.6% vs 72.8%).**
Moreover, data from China showed that the sensitivity of

Wentzensen et al'® examined 625

pl6/Ki67 dual staining was not superior to cytology
(92.7% vs 94.5%), nor the specificity (52.7% vs 53.5%)
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in patients with HR-HPV+. For patients with ASCUS/
.8 LSIL, the specificity was increased only 11% (66.4% vs
g N . . .
3 E SR R 55.8%) of pl6/Ki67 dual staining for detecting CIN2+,
(]
> = although the colposcopy referral rate was reduced10%
(43.8% vs 53.1%).'® Taken together, these data indicate
; SI2aIsI that although pl16/Ki67 dual staining reduces the colpo-
S © O 0 0 o8 O
3', scopy referral rate, its sensitivity and specificity need to be
- . . .
2 Rlamrgsees enhanced. Therefore, more sensitive and specific biomar-
e e e e e kers should be investigated to improve the accuracy of
a~|® oo 0w m cervical cancer screening and reduce unnecessary invasive
& RN =~ % . X
©® o %o examinations.
e~ 0 < O =< < Galgano et al reported that pl6 immunostaining, per-
O R | o ov © N . .. .
A L L formed using the strongest staining as the cutpoint, was
86.7% sensitive and 82.8% specific for detecting CIN2+.>°
8 A review of pl6 immunohistochemistry in cervical lesions
g Y| =wvn~Nmvo o
a '§ FTHRISS also showed that the positive rates of p16 ranged from 0%
3
ol 7= t0 37.5%, 0% to 100%, and 61.5% to 100% in the nega-
§ a tive, LSIL and HSIL groups, respectively. While the posi-
o> ~ - . .
S| < g% § g ; 5 i E tive rates of Ki-67 ranged from 0% to 81.1%, 12.5% to
'; E 100%, and 42.3% to 100% in each group.>® It has been
& E 2 elceggnnx suggested that the different positivity rates observed across
Z 0/l |1 N O 0 R . .
Cl|s studies may be due to multiple factors, such as different
(Z ° FRl23Tene staining conditions, clones, patient populations, and lesion
2 S B grading thresholds.?” In the present study, the correlations
-?; E Aol NN =99l between the expression levels of pl6, Ki-67, and three
A AH88sd|S
5 El shape-correlated genes (SMAD3, YAP1 and RELA) and
4 .% CIN2+ lesions were evaluated by IHC. The sensitivity and
o~ R ] n .
,_% S ‘l\; . ~ T g specificity of p16 were 82.5% and 70.5%, respectively, for
g N
< >3_ § R8I R % detecting CIN2+, consistent with the literature. RELA and
v - . . . .
g g a combination consisting of pl6, YAP1 and RELA had
>
s > z better sensitivity and specificity than was achieved by p16
— + ol==9o = oo . . . .
Z|12|Z3L|885888 E alone for detecting CIN2+ in different subgroups. Notably,
> e > .. .
o E 2 45 cases that showed <CIN2 at the initial biopsy were
9( flag|ladsasals diagnosed as CIN2+ during the follow-up period, and 37
s o~ | N®woN~NKNRKN/|g .
V{ e of these 45 cases were positive for pl6+, RELA+/YAP1+
S a~|lwvwwwooeoold o .. . .
0 TSR -] at the initial IHC staining, which also provided a Max
v W~ ®o oo o o
<S & AUC area for predicting CIN2+. Hence, we suggest that
o SselNerxTegn|g a combination consisting of pl6, RELA and YAP1 may
S N~ 0 O ™m O~ & . . . .
9 g represent a biomarker for underlying CIN2+ in cervical
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Figure 3 The AUC for pl16, Ki-67, SMAD3, YAPI and RELA in different groups. (A) the colposcopy referral population (except for HSIL). (B) HPV16/18+ group. (C) other
HPV+ combined with ASCUS group. (D) LSIL group. (E) CIN2+ predicting during follow-up.

Our aim is to investigate more disease-specific molecular
markers which can provide an improved triage strategy for
colposcopy after co-testing. Our team has also conducted

a project to evaluate the immunocytochemical staining

performance of correlative markers in screening populations.
We expected to present better results in the future. Cytology
HSIL showed a high sensitivity and specificity for detecting
CIN2+, therefore we did not focus on this subgroup.
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Conclusion

Our study shows that the rate of CIN2+ ranged from
18.1% to 40% in a population of patients who were triaged
to colposcopy according to HPV genotyping and liquid-
based cytology (except for cytology HSIL). RELA and
a combination consisting of pl6 and RELA/YAP1 THC
achieved superior sensitivity and specificity for detecting
morphologically CIN2+ lesions in the colposcopy referral
population. However, further studies will be needed to
evaluate the immunocytochemical staining performance
of correlative markers.
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