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Background. The colposcopy-conization inconsistency is common in women with cervical intraepithelial neoplasia grade 3 
(CIN3). No adequate method has been reported to identify the final pathology of conization. In this study, we explored the ability of 
PAX1 and ZNF582 methylation to predict the pathological outcome of conization in advance.

Methods. This was a multicenter study and included 277 histologically confirmed CIN3 women who underwent cold knife 
conization (CKC) from January 2019 to December 2020. The methylation levels of PAX1 (PAX1m) and ZNF582 (ZNF582m) were 
determined by quantitative methylation-specific polymerase chain reaction (qMSP) and expressed in ΔCp. Receiver operating char-
acteristic curves were used to evaluate predictive accuracy.

Results. The final pathological results in 48 (17.33%) patients were inflammation or low-grade squamous intraepithelial lesion 
(LSIL), 190 (68.59%) were high-grade squamous intraepithelial lesion (HSIL), and 39 (14.08%) were squamous cervical cancer 
(SCC). PAX1m and ZNF582m increased as lesions progressed from inflammation/LSIL, HSIL, to SCC. PAX1 and ZNF582 methyla-
tion yielded better prediction performance compared with common screening strategies, whether individually or combined. A 4.33-
fold increase in the probability of inflammation/LSIL was observed in patients with lower ZNF582 methylation levels (ΔCpZNF582 ≥ 
19.18). A 6.53-fold increase in SCC risk was observed in patients with elevated ZNF582 methylation (ΔCpZNF582 < 7.09).

Conclusions. DNA methylation would be an alternative screening method to triage and predict the final outcome of conization 
in CIN3 cases.
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Thirty percent of untreated patients with cervical intraepithelial 
neoplasia grade 3 (CIN3) progress to cervical cancer in 30 years 
[1]. Once detected by colposcopically directed biopsy (CDB), 
the standard treatment for CIN3 is excisional procedures in-
cluding conization [2]. It has been reported that 4.6%–17.4% of 
patients with CIN3 on CBD had disease regression on conization 
[3, 4]. CIN3 is most prevalent among women of reproductive 
age, and with the changing of China’s family planning policy in 
recent years, an increasing number of women of childbearing 

age have fertility requirements. However, conization is asso-
ciated with complications including fertility loss, premature 
labor, premature rupture of membranes, and low birth weight 
[5, 6]. Therefore, the necessity of the procedure should be care-
fully discussed among this population. Meanwhile, studies have 
shown that 2.7%–24.2% [3, 4] of patients with CIN3 on CDB 
are diagnosed with invasive cervical cancer on CKC specimens 
and that immediate treatment should be performed in these 
cases. To date, there is still a lack of evidence on how to identify 
patients with cervical cancer and triage accordingly.

The limited accuracy of cytology and colposcopy calls for an 
individualized post-CDB triage strategy [7]. Previous studies 
have proposed human papillomavirus (HPV) viral load as 
a post-CDB triage tool for CIN2+ lesions [8, 9]. However, 
few studies have addressed CIN3 in this regard. Abnormal 
gene methylation is present throughout the entire process of 
CIN progression [10–12]. A plethora of studies have shown 
that methylation has a high screening accuracy for lesions of 
cervical intraepithelial neoplasia grade 2 or worse (CIN2+) 
and that this screening could be used as a triage method in 
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women with HPV infection [13–18]. In particular, the effi-
cacy of Paired boxed gene 1 (PAX1) and Zinc finger protein 
582 (ZNF582) methylation as biomarkers for detection of 
CIN3 or worse (CIN3+) has been demonstrated in our pre-
vious studies [19, 20]. Similar studies have also explored the 
combination of PAX1/ZNF582 methylation with other triage 
tools including HPV genotyping, and the results were con-
sistent [21, 22].

To explore the clinical application of PAX1 and ZNF582 
methylation in CIN3 triage, we conducted a multicenter study 
on the prediction of the pathological diagnosis of the specimen 
of conization and compared their performance with common 
screening strategies. We further verified the correlation be-
tween methylation level and the severity of conization patho-
logical diagnosis.

METHODS

Study Design and Cohort Characteristics

This multicenter study was led by Xiangya Hospital of Central 
South University and completed in cooperation with 4 other 
municipal hospitals of 4 cities in Hunan Province, including 
Yongzhou, Xiangtan, Yiyang, and Chenzhou. From January 
2019 to December 2020, 348 women diagnosed with CIN3 who 
were subsequently advised to undergo cold knife conization 
(CKC) were included in the study. Exfoliated cervical cell sam-
ples were collected on all patients within 7 days before surgery. 
Exclusion criteria include the following: (1) inability to undergo 
CKC, (2) inadequate DNA concentration in cell samples or 
sample confusion, (3) adenocarcinoma in situ (AIS) or adeno-
carcinoma. For every patient, information was collected on the 
age at surgery, high-risk HPV (hrHPV), cytology and colpos-
copy result pre-CKC, and pathological diagnoses of CDB and 
CKC. We informed the patients of the research programs and 
obtained written and verbal consent before CKC. The study was 
approved by the Institutional Review Board of Xiangya Hospital 
(2018121117).

Detection and Diagnosis

Detection of CIN3 was according to the consensus guide-
lines published by the Chinese Society of Colposcopy and 
Cervical Pathology (CSCCP) [23]. The Cobas 4800 test 
(Roche, USA), Hybrid capture 2 system (Qiagen, Germany), 
and HPV Polymerase Chain Reaction (HPV PCR; Genetel 
Pharmaceuticals, China) were utilized for HPV testing. Cobas 
4800 tested HPV16 and HPV18 separately, as well as a pool of 12 
other high-risk types (HPV31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 
66, and 68). The HC2 system detected the viral loads of 13 types 
of hrHPV, and a value >1.0 RLU/PC was defined as positive. 
HPV PCR, which was developed and validated in China and 
has been approved by the State Food and Drug Administration 
(SFDA), detected 13 hrHPV genotypes containing HPV16, 18, 

31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68. The testing method 
was determined by the primary care hospital and gynecologists.

Cytology testing was performed using the ThinPrep cytologic 
test (TCT, Hologic, USA), and the result was confirmed by 2 
cytopathologists. A diagnosis of atypical squamous cells of unde-
termined significance (ASCUS) or worse (including low-grade 
squamous intraepithelial lesions [LSIL]; atypical squamous cells 
cannot exclude high-grade squamous cells of undetermined 
signification [ASC-H], high-grade squamous intraepithelial le-
sions [HSIL], atypical glandular cells [AGC], and squamous cell 
carcinoma [SCC]) was considered abnormal. Patients with ab-
normal cytologic or hrHPV results underwent colposcopy, and 
biopsy was indicated when any suspicion of abnormal epithe-
lium occurred. Endocervical curettage (ECC) was performed 
when the colposcopy was not satisfactory.

According to the World Health Organization (WHO) classi-
fication of tumors of female reproductive organs published in 
2014, the pathological results of CKC specimens were deter-
mined by the most serious lesions including LSIL, HSIL, and cer-
vical cancer [24]. LSIL indicated CIN1, and HSIL included CIN2 
and CIN3. A follow-up diagnostic excisional procedure and  
limited-time surgery were recommended for LSIL, HSIL,  
and cervical cancer, respectively. As infiltration of neutrophils 
and lymphocytes was observed in all conization specimens, we 
used the term “inflammation” to indicate patients without CIN. 
All the included patients were confirmed negative for bacteria, 
mycoplasma, and chlamydia infection before conization by 
vaginal and cervical discharge examination. The primary end 
point of the study was divided into 3 groups: inflammation/
LSIL, HSIL, and SCC [25]. All pathological diagnoses of tis-
sues were evaluated separately and confirmed by 2 experienced 
pathologists.

Specimen Collection, DNA Preparation, and Methylation Tests

Patients with CIN3 were suggested to undergo CKC. Exfoliated 
cervical cells were collected within 7 days before CKC and kept 
in phosphate-buffered saline (PBS) solution at −20°C until 
testing. The QIAamp DNA Mini Kit (Qiagen, Germany) and 
NanoDrop 2000 spectrophotometer (Thermo Fisher Scientific, 
USA) were used for extracting genomic DNA (gDNA) and as-
sessing the purity and concentration of gDNA, respectively.

All the methylation tests were performed by a certified com-
pany (HOOMYA, China). Quantitative methylation-specific 
PCR (qMSP) was performed to determine the methylation level 
of ZNF582 (ZNF582m) and PAX1 (PAX1m) using the TaqMan-
based technology performed in a Lightcycler LC480 system 
(Roche Applied Science, Germany) with the VIC gene as an 
internal reference. The crossing point (Cp) value of ZNF582, 
PAX1, and VIC could be obtained in each sample. The Cp value 
for VIC should be <35 and otherwise would be retested. DNA 
methylation status was calculated based on the differences be-
tween the Cp values of the tested and referred genes (delta Cp 
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(ΔCp) = CpPAX1 or CpZNF582 – CpVIC), and a low ΔCp value indi-
cated a high methylation level. Caski and C33A cancer cell lines 
were used as positive and negative controls [21, 26, 27].

Statistical Analysis

Multivariable logistic regression was used on cohort char-
acteristics to identify potential predictive factors of the final 
outcome. After adjusting for age, hormonal status, HPV16/18 
genotype, cytology, and involvement of glands, odds ratios 
(ORs) were estimated for each variable. Initial comparisons 
of PAX1m or ZNF582m among 3 different outcomes were per-
formed using the Student t test. Then we explored whether 
PAX1m or ZNF582m could be used for prediction of the end 
point by using specific thresholds confirmed by predictive ac-
curacy and clinical requirements. Subsequently, ΔCp of PAX1 
and ZNF582 were considered for inclusion into a multivariable 
logistic regression model to predict the primary outcome. The 
model was developed by assessing the area under the receiver 
operating characteristic curve (AUC) in the training data and 
10-fold cross-validation, validated, and adjusted by bootstrap 
resampling [28, 29]. The final formula was as follows: ΔCpMo

del = 0.1*ΔCpPAX1 + 0.9*ΔCpZNF582 + 2.032. Receiver operating 
characteristic (ROC) curves were used to measure the dis-
crimination efficacy of common screening methods including 
HPV16/18, cytology, colposcopic impression, single PAX1m or 
ZNF582m, and the model. All data analyses above were per-
formed using Statistical Product and Service Solutions (SPSS), 

version 23.0, and Stata, version 12.2. A P value of <.05 was con-
sidered statistically significant.

RESULTS

Of the 348 potentially eligible women, exclusions were as fol-
lows: 11 for not undergoing surgery for personal reasons, 52 
for samples with low concentrations for further methylation 
testing, 2 for sample confusion, and 6 for adenocarcinoma or 
adenocarcinoma in situ (AIS). Two hundred seventy-seven 
women remained in the final study cohort, and the diagnosis 
of cone samples included 25 (9.03%) women with inflam-
mation, 23 (8.30%) with CIN1, 27 (9.75%) with CIN2, 163 
(58.84%) with CIN3, and 39 (14.08%) with SCC. All the in-
cluded patients had no history of immunodeficiency or ciga-
rette smoking. The flowchart and cohort characteristics are 
presented in Figure 1 and Supplementary Table 1, respectively. 
Patients with abnormal cytology results presented the lowest 
possibility of inflammation/LSIL, with an OR of 0.35 (95% CI, 
0.14–0.87), and there was no correlation found in other factors. 
Gland involvement was associated with higher risk of SCC (OR, 
2.77; 95% CI, 1.11–6.89). There was no relationship between 
HPV16/18 genotype or hormonal status and the final patholog-
ical outcome, and the detecting performance is summarized in 
Supplementary Table 2.

PAX1 and ZNF582 methylation levels were significantly dif-
ferent among their groups (Figure 2). An ROC curve indicated 

Patients with confirmed CIN3 and samples before surgery (n = 348)

Exclusion

Exclusion

Patients underwent surgery (n = 337)

Eligible patients (n = 277)

Inflammation CIN1 CIN2

Baseline: CIN3 was confirmed by pathology, and samples were collected within 7
days before surgery

Didn’t undergo surgery for personal reasons (n = 11)

Samples with low DNA concentration (n = 52)

Sample confusion (n = 2)

Adenocarcinoma or AIS (n = 6)

Performed within 7 days after collecting samples

268 (96.75%) hrHPV-positive, 220 (79.42%) with abnormal cytology

25 (9.03%) 23 (8.30%) 27 (9.75%)
CIN3 SCC

163 (58.84%) 39 (14.08%)

Figure 1. The flowchart of patients. Abbreviations: AIS, adenocarcinoma in situ; CIN, cervical intraepithelial neoplasia; SCC, squamous cervical cancer.
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a high diagnostic value of methylated PAX1 and ZNF582 in 
the inflammation/LSIL group compared with the HSIL + SCC 
group, with AUCs of 0.741 and 0.807, respectively (Figure 
3A). When we compared the inflammation/LSIL + HSIL 
group with the SCC group using PAX1m and ZNF582m, the 
AUCs were 0.741 and 0.773 for SCC detection (Figure 3B). 
In addition, the AUCs of PAX1m and ZNF582m could reach 

0.884 and 0.915, respectively, in distinguishing inflammation/
LSIL from SCC (Figure 3C). Relatively speaking, HPV16/18 
genotype, cytology, and colposcopic impression provide lower 
predictive potential (Figure 3A, B, and C). In order to facili-
tate clinical application, we confirmed the cutoff value of ΔCp, 
which was determined by controlling the misdiagnosis rate of 
inflammation/LSIL or by keeping the missed diagnosis rate of 
SCC <20%. Thus, we established 2 cutoff values, shown with 2 
lines on Figure 2A and B, for each gene. For PAX1m, the sen-
sitivity and specificity were 31.25% (95% CI, 17.65%–44.85%) 
and 81.66% (95% CI, 76.61%–86.71%) in predicting inflam-
mation/LSIL with ΔCpPAX1 ≥20.00, and the sensitivity and 
specificity were 84.62% (95% CI, 72.77%–96.46%) and 46.64% 
(95% CI, 40.43%–53.23%) in predicting SCC with ΔCpPAX1 
<8.55. For ZNF582m, the sensitivity (50.00%; 95% CI, 35.33%–
64.67%) was better than PAX1m with a capable specificity in 
predicting inflammation/LSIL with a cutoff of 19.18, and sim-
ilarly, the specificity (58.82%; 95% CI, 52.53%–65.12%) was 
higher than PAX1m with a capable sensitivity in predicting 
SCC with ΔCpZNF582 <7.09 (Table 1). The possibility of inflam-
mation/LSIL would be 4.33-fold (95% CI, 2.25–8.33) when 
ΔCpZNF582 ≥19.18, and the risk of SCC would increase 6.53 
times (95% CI, 2.77–15.40) with a value of ΔCpZNF582 <7.09 
(Table 1).

In order to explore whether the combination of PAX1m and 
ZNF582m could improve accuracy in detecting inflammation/
LSIL or SCC, we established a combined model (shown in the 
“Methods” section) and further confirmed its efficacy. The model 
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had comparable predictive values as single PAX1m or ZNF582m 
(Figure 2). When the ΔCpModel ≥21.15, the specificity and sen-
sitivity in detecting inflammation/LSIL were 50.00% (95% CI, 
35.73%–64.67%) and 80.35% (95% CI, 75.16%–85.53%), and 
the possibility of inflammation/LSIL increased 4.09-fold (95% 
CI, 2.13–7.86). When the ΔCpModel <9.19, the sensitivity and 
specificity were 82.05% (95% CI, 69.45%–94.65%) and 60.50% 
(95% CI, 54.25%–66.76%) with regard to SCC, and the risk of 
SCC increased 7.00-fold (Table 1).

Then we further verified the positive correlation be-
tween DNA methylation levels and the pathological results 
of CKC specimens, which repeatedly proved that PAX1m and 
ZNF582m had potential in CIN3 triage. Exploring whether 
there were factors related to DNA methylation level, we found 
that colposcopic impression was correlated with the methyla-
tion level of both PAX1m and ZNF582m, as well as the model, 
showing a positive correlation (Table 2). We further found that 
the difference in colposcopic impression was limited to the 
groups of ΔCpPAX1 <8.55 vs ΔCpPAX1 ≥8.55, ΔCpZNF582 <7.09 vs 
ΔCp ≥7.09, ΔCpModel <9.19 vs ΔCpModel ≥9.19 (P < .05; data not 
shown).

DISCUSSION

This is the first study to assess the predictive performance of 
common screening strategies and DNA methylation in a series 
of patients with histological CIN3 at baseline. Inflammation/
LSIL and SCC on conization were observed in 17% and 12% 
of our cohort, respectively, which was consistent with previous 
findings (4.6%–17.4% for inflammation/LSIL and 2.7%–24.2% 
for SCC) [3, 4]. Most of our patients with CIN3 had fertility 
requirements. In our cohort, 112/277 (40.43%) patients were 

age <40 years. Additionally, >1 in 10 patients diagnosed with 
CIN3 in CBD were found to have SCC in CKC specimens. 
Therefore, distinguishing lesions helps to reduce overtreatment 
and misdiagnoses.

Previous studies have reported that the disruption be-
tween kinases and phosphatases caused by PAX1 methylation 
is involved in cervical carcinogenesis [30]. A meta-analysis 
including 7 studies and 1055 patients found that PAX1 methyl-
ation was associated with the transition from normal tissues to 
CIN and cervical cancer, which could be applied to the identi-
fication of lesions that had the potential of becoming SCC [31]. 
Additionally, PAX1 methylation performed comparably to cy-
tology and had better accuracy than HPV16/18 in the triage of 
hrHPV infection [32]. ZNF582, previously identified as a tumor 
suppressor gene in nasopharyngeal carcinoma by regulating 
the transcription and expression of the adhesion molecules 
Nectin-3 and NRXN3, has not been thoroughly understood 
in the carcinogenesis of cervical cancer [33]. In our previous 
studies, we found that the combination of ZNF582 methylation 
and HPV16/18 testing was able to eradicate missed diagnoses of 
cervical cancer and reduce the rate of colposcopy referrals, both 
in the setting of common screening and the triage of women with 
abnormal cytological results [21, 22]. A meta-analysis including 
7 studies and 1749 patients showed a pooled AUC of ZNF582 
methylation in detecting CIN3 or worse (CIN3+) of 0.85, which 
was higher than a single hrHPV test [20]. Standardized and 
quantified, PAX1 or ZNF582 methylation could be extremely 
useful in countries where adequate cytology-based infrastruc-
ture is lacking. PAX1 and ZNF582 methylation have yielded ex-
cellent results in cervical cancer screening, and their application 
in the triage of CDB-confirmed CIN3, while promising, needs 
further evaluation. In our study, the reported accuracy of PAX1 

Table 1. The Performance of ZNF582 Methylation and PAX1 Methylation in Detecting Inflammation/LSIL or SCC

Methylation Marker 

Sensitivity, % Specificity, % PPV, % NPV, % OR 

P (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)a

Inflammation/LSIL

ΔCpPAX1 ≥ 20.00 31.25 81.66 26.32 85.00 2.02 .047

(17.65–44.85) (76.61–86.71) (14.53–38.10) (80.24–89.76) (1.01–4.06)b

ΔCpZNF582 ≥ 19.18 50.00 81.22 35.82 88.57 4.33 .000

(35.33–64.67) (76.13–86.32) (24.03–47.60) (84.23–92.99) (2.25–8.33)b

ΔCpModel ≥ 21.15 50.00 80.35 34.78 88.46 4.09 .000

(35.73–64.67) (75.16–85.53) (23.26–46.31) (84.08–92.84) (2.13–7.86)b

SCC

ΔCpPAX1 < 8.55 84.62 46.64 20.63 94.87 4.81 .001

(72.77–96.46) (40.43–53.23) (14.29–26.96) (90.82–98.93) (1.94–11.90)b

ΔCpZNF582 < 7.09 82.05 58.82 24.62 95.24 6.53 .000

(69.45–94.65) (52.53–65.12) (17.11–32.12) (91.75–98.72) (2.77–15.40)b

ΔCpModel < 9.19 82.05 60.50 25.40 95.36 7.00 .000

(69.45–94.65) (54.25–66.76) (17.69–33.10) (91.97–98.76) (2.97–16.52)b

Statistically significant (P < .05).

Abbreviations: LSIL, low-grade squamous intraepithelial lesion; NPV, negative predictive value; PPV, positive predictive value; OR, odds ratio; SCC, squamous cervical cancer.
aOR was calculated with other ΔCp values by logistic regression analysis.
bStatistically significant OR and CI.
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and ZNF582 methylation in predicting inflammation/LSIL on 
conization was 0.8. In the current study, the accuracy of PAX1 
or ZNF582 methylation in predicting the pathological results of 
CKC ranged from 0.8 to 0.9. However, the clinical performance 
of combined PAX1 and ZNF582 methylation was controversial 
[22, 34]. In our study, the combination model had comparable 
accuracy as a single gene, but further validation is needed.

There were 3 patients with SCC with a ΔCp value >20.00. 
They were diagnosed with stage IA1 cervical cancer of the 
endocervical tube on the final pathological report; however, 
their initial ECC results pre-CKC were CIN3. The discordance 
can be explained by the presence of type III transformation 
zone (TZ), which complicates the sampling process and may 
lead to missed diagnoses. Therefore, for women with unsatis-
factory colposcopic examination, adequate sample collection 
combined with ECC is important. We also observed a positive 
association between DNA methylation level and the severity of 
lesions under colposcopy. Vigilance should be raised in patients 
with both high methylation levels of PAX1 and ZNF582 and 
high-grade lesions under colposcopy.

The study has several strengths. This is the first multicenter 
study with a large sample size on the triage strategies of CIN3 
patients. We reported excellent performance of PAX1/ZNF582 

methylation in predicting the pathological outcome of CDB-
confirmed CIN3 and further confirmed the cutoff values of 
ΔCpPAX1 and ΔCpZNF582 and the relationship between DNA 
methylation and colposcopic impression. Few studies have ad-
dressed the subsequent treatment for CDB-confirmed CIN3, 
and no studies have indicated that CIN3 could be appropriately 
delayed or given priority [35]. Our study fulfills these stringent 
requisites, and the results could thereby potentially stimulate 
consideration of CIN3 treatment.

One limitation is the study’s self-verification method, as this 
validated study is still going on. The effect of lesion removal 
during CBD on the subsequent methylation results was un-
clear; nevertheless, methylation can be used as an indicator of 
whether to perform conization surgery. Additionally, ECC was 
only performed in women with type Ⅲ TZ, and some data re-
lated to HPV, cytology, or colposcopy were missing. The accu-
racy of these common screening methods needs to be reliably 
reproduced.

CONCLUSIONS

In this exploratory study, methylation of PAX1 and ZNF582 
had significant accuracy for CIN3 triage. DNA methylation 

Table 2. The Correlation Between DNA Methylation Level and Clinicopathological Features

Factors 

PAX1

P 

ZNF582

P 

Model

P ΔCp ≥ 20.00 
8.55 ≤ ΔCp < 

20.00 ΔCp < 8.55 ΔCp ≥ 19.18 
7.09 ≤ ΔCp 

< 19.18 ΔCp < 7.09 ΔCp ≥ 21.15 
9.19 ≤ ΔCp < 

21.15 ΔCp < 9.19 

Age, y 44.09 ± 11.19 44.75 ± 11.46 44.71 ± 9.21 .916 44.52 ± 9.50 44.63 ± 9.82 44.67 ± 11.68 .995 44.55 ± 9.46 43.96 ± 10.28 45.41 ± 11.14 .684

Hormonal status

Premenopause 41 43 116 .991 48 58 94 .993 48 61 91 .805

Postmenopause 16 17 44 19 22 36 21 21 35

HPV16/18 genotype

HPV16(-) and 
HPV18(-)

25 27 57 .141 31 29 49 .108 33 31 45 .052

HPV16(+) or 
HPV18(+)

16 25 73 19 36 59 19 36 59

Cytology

Normal 11 11 13 .035a 13 11 11 .069 13 11 11 .114

≥ASCUS 43 44 133 47 64 109 50 65 105

Colposcopic impression

Normal/low grade 20 20 30 .014a 23 28 19 .001a 24 26 20 .006a

High grade 30 30 104 37 39 88 37 43 84

TZ type

Ⅰ–Ⅰ 9 16 46 .195 15 22 34 .716 13 24 34 .319

Ⅰ 41 41 101 46 49 88 49 50 84

Glands

Uninvolved 21 23 46 .275 20 34 36 .052 21 33 36 .153

Involved 34 36 111 46 43 92 47 46 88

Pathological diagnosis of CKC specimen

Inflammation/LSIL 15 22 11 .000a 24 21 3 .000a 24 21 3 .000a

HSIL 39 35 116 40 55 95 41 58 91

SCC 3 3 33 3 4 32 4 3 32

Statistically significant (P < .05).

Abbreviations: ASCUS, atypical squamous cells of undetermined significance; CKC, cold knife conization; HPV, human papillomavirus; LSIL, low-grade squamous intraepithelial lesions; OR, 
odds ratio; SCC, squamous cervical cancer; TZ, transformation zone.
aStatistically significant OR and CI.
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may be an alternative screening method for triage of controver-
sial cases. Further validation and prospective clinical trials are 
needed to confirm these findings.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
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sponding author.
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