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Abstract: Recent evidence suggests that a cytology–histology correlation (CHC) with discrepancy
detection can both evaluate errors and improve the sensitivity and specificity of the cytologic method.
We aimed to analyze the errors in cytologic–histologic discrepancies according to the CHC proto-
col guideline of the American Society of Cytopathology (2017). This retrospective study included
273 patients seen at the National Medical Research Center of Obstetrics, Gynecology and Perina-
tology (Moscow, Russia) between January 2019 and September 2021. The patients’ mean age was
34 ± 8.1 years. The cytology–histology agreement was noted in 158 cases (57.9%). Major discrep-
ancies were found in 21 cases (7.6%), while minor discrepancies were noted in 93 cases (34.1%).
The reason for 13 (4.8%) discrepancies was a colposcopy sampling error and, in 46 (16.8%) cases,
the reason was a Papanicolaou (PAP) test sampling error. The discrepancy between primary and re-
viewed cytology was due interpretive errors in 13 (4.8%) cases and screening errors in 42 (15.4%) cases.
We demonstrated that the ASC guidelines facilitate cervical CHC. A uniform application of these
guidelines would standardize cervical CHCs internationally, provide a scope for the inter-laboratory
comparison of data, and enhance self-learning and peer learning.

Keywords: cervical cancer; cytology–histology correlation; ASC guideline; discrepancy analysis

1. Introduction

Cervical cancer is an important health and socioeconomic issue worldwide [1–3].
The recent decline in cervical cancer incidence and mortality is associated with the growing
availability of cytological screening. Despite the fact that the high-risk human papillo-
mavirus (hrHPV) test is considered an alternative to primary cervical cancer screening [4],
cytology smear remains the most successful of the cervical cancer prevention programs
developed to date, especially in many low-income countries [5]. Obviously, the simulta-
neous implementation of a nationwide HPV vaccination and an effective cervical cancer
screening program can significantly reduce mortality from cervical cancer.

In Russia, cervical cancer ranks number six in incidence and number ten in mortality
among women. The mean patient age is 52.6 years, with the majority of cases occurring
between 40 and 44 and between 55 and 59 years of age [6]. These findings agree with the
observations in countries with similar economic conditions. In Russia, a public funds-based
model of cervical cancer screening has been in place for several years. According to the
order of the Ministry of Health of the Russian Federation, the Papanicolaou (PAP) test is
used as a screening method [7].
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The PAP test is a complex, moderately sensitive and highly specific laboratory method
whose sensitivity and specificity depend on the adequacy of samples, highly qualified
laboratory processing, and professional interpretation [8]. To analyze the causes of both
false-negative (FN) and false-positive (FP) results, a cytologic–histologic correlation (CHC)
can be applied [9–11].

CHC is a special method used to determine whether the results are concordant or
discordant and to evaluate errors in cytologic screening [12]. It can be a powerful quality
assurance tool and feedback mechanism for specialists. Literature reviews have reported
that CHC discrepancy accounts for approximately 11–28% of all cytology-biopsy cases as a
result of interpretive, screening, and sampling errors [13–15].

Before the protocol of CHC was established, laboratories in many countries tried to
develop their own discrepancy analysis algorithms, but since each algorithm was different,
comparing the quality of these laboratory diagnostics, analyzing the data, and making the
right treatment decisions were difficult [16]. The first studies evaluating CHC recorded
discrepancies only for benign and atypical squamous cells of undetermined significance
(ASC-US) without taking into account the stage of the lesion [11,15,17–19].

To eliminate these limitations and to come to an agreement, the College of American
Pathologists Gynecologic Cytopathology Quality Consensus Conference working group 4
and the Clinical Practice Committee of the American Society of Cytopathology (ASC)
formulated guidelines to provide a discrepancy assessment grid of the CHC protocol [9,20].
The protocol includes intervals between cytologic and histologic specimens, data correla-
tions, search logistics, correlation definitions, and calculated parameters [20]. Taking into
account all of the above, the method of cytologic–histologic correlation is highly valuable
for improving diagnostic testing and screening processes and is crucial for standardizing
CHC protocols [20,21].

We aimed to analyze the errors causing cytologic–histologic discrepancies according
to the CHC protocol guidelines of the ASC (2017). CHC was used as a quality assurance
exercise at the National Medical Research Center of Obstetrics, Gynecology and Perinatol-
ogy (Moscow, Russia) among patients undergoing opportunistic screening of the cervix
with a two-step difference between cytology and corresponding biopsy for classifying
discrepancies.

2. Materials and Methods

This study was a retrospective cross-sectional descriptive study consisting of 327 con-
senting women aged 20 to 70 who had undergone an opportunistic screening for cervical
cancer that included liquid-based cervical cytology (LBC), conventional cervical smears,
and a histologic examination at the National Medical Research Center of Obstetrics, Gyne-
cology and Perinatology (Moscow, Russia) between January 2019 and September 2021.

The histologic material was obtained from cervical colposcopy-directed biopsy (CDB),
endocervical curettage, loop electrosurgical excision (LEEP), cone biopsies, and hysterec-
tomies and was paired with corresponding PAP tests. The inclusion criteria included up
to a 6-month interval between cervical smear and biopsy. The exclusion criteria were the
following: (1) insufficient data, (2) pregnancy, and (3) a period between cytologic and
histologic tests > 6 months.

Cytology and histology reviews were conducted in accordance with The Bethesda
System (TBS) (2014) [8] and the World Health Organization (WHO) classification, respec-
tively [22]. The colposcopic data were interpreted with the International Federation for
Cervical Pathology and Colposcopy (IFCPC) nomenclature [23].

Colposcopy was performed for all reports with abnormal cytology (ASC-US or more
severe lesions, and glandular lesions with atypical glandular cells, not otherwise specified
(AGC-NOS) or more severe lesions) and persistence of hrHPV without cytology abnormal
cells following the Russian guidelines [24,25]. For positive tests with acetic acid (VIA),
concurrent cervical cytology and colposcopy-directed biopsy were provided to minimize
loss to follow-up for these patients (since many of them were referred to us from differ-
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ent regions of Russia and countries of the Commonwealth of Independent States (CIS)).
HPV testing was carried out with PCR real-time (DNA-Technology LLC, Russia).

Cervical smears were screened initially by general cytopathologists. An analysis of the
quality assurance measure was performed using the published guidelines of the ASC (2017)
for CHC, and CHC was assessed individually for each patient. According to the CHC
protocol, a two-step difference between the cervical cytology result and the corresponding
biopsy was considered a major discrepancy, while a one-step difference was considered a
minor discrepancy. Pairs with an exact agreement were designated as an agreement [20].

A major undercall is defined as a negative cytology result for intraepithelial lesions
or malignancy (NILM), while a biopsy shows high-grade squamous intraepithelial lesion
(HSIL) or an adenocarcinoma. In addition, cytological result ASC-US/AGC-NOS and a
corresponding biopsy with squamous CA should be also considered as a major undercall.

A minor overcall/undercall was attributed to the one-step difference between cytology
and histology. Minor variance was attributed to a discrepancy not suitable to be categorized
as under- or overcall.

The cytology–histology pairs of all discrepant cases (major or minor) were reviewed
independently by gynecological cytopathologists. After this review, a more experienced
gynecologic cytology cytopathologist made corrections and gave recommendations to the
general cytopathologist who initially signed out the case.

A true-positive (TP) cytology review was defined as a positive cytology review with
a corresponding positive histology review. A true-negative (TN) cytology review was
defined as a negative cytology review with a corresponding negative histology review.
A false-negative (FN) cytology review was defined as a negative cytology review with a
corresponding positive histology review. A false-positive (FP) cytology review was defined
as a positive cytology review with a corresponding negative histology review.

The positive predictive value (PPV) of the cytology review was defined as the ability
of cervical cytology to predict abnormalities in the following histologic review.

The statistical analysis was performed using IBM SPSS Statistics 26. For the demo-
graphics and baseline characteristics, descriptive statistics were reported. For categorical
variables, the number and percentage of participants in each category were calculated;
for continuous variables, the total number of participants, median, first quartile (Q1), sec-
ond quartile (Q2), and third quartile (Q3) were calculated. The number of false-negative
and false-positive cytology cases was compared with the number of all cases, and thus
false-negative and false-positive rates were obtained. The following formulae were used [6]:

Specificity was estimated using the following formula:

No. o f TN
No. o f TN + No. o f FP

× 100 (1)

Sensitivity was estimated using the following formula:

No. o f TP
No. o f TP + No. o f FN

× 100 (2)

Positive predictive value (PPV) was calculated using the following formula:

No. o f True Positives Cytology Diagnosis
No. o f True Positives Cytology Diagnosis + No. o f False Positives Cytology Diagnosis

× 100 (3)

The gold standard for calculation of sensitivity/specificity/PPV was gynecologic
cytopathologists. This study was approved by the Ethics Committee of the National
Medical Research Center of Obstetrics, Gynecology and Perinatology (Moscow, Russia)
(Protocol No. 2, 11 March 2021).
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3. Results

Between January 2019 and September 2021, 273 patients met the eligibility criteria
and were selected after 327 patients were screened. The mean period between the cervical
cytology and corresponding histology was 23 days (range: 0–105 days). The mean age
was 34 ± 8.08 years (IQR: 30–40) (Table 1). Of all patients, 214 underwent colposcopy in
accordance with the Russian guidelines (2020) [22]. CBD was performed simultaneously
with cytology in 54 cases (19.8%). No colposcopically abnormal findings were found
in 37 cases (13.6%), while 124 cases (45.4%) and 53 cases (19.4%) had minor and major
colposcopic abnormal features, respectively.

Table 1. Comparison of mean age between cytologic, histologic, and colposcopic patient groups.

Cytology Diagnosis
(BTS, 2014)

(n = 273)

Age, Years

No (%) Me IQR (Q1–Q3)

NILM 86 (31.5) 31.5 27.0–39.0

ASC-US 10 (3.7) 35.0 31.0–46.0

LSIL 42 (15.4) 32.5 28.0–36.0

HSIL 104 (38.1) 35.0 30.0–41.0

ASC-H 13 (4.8) 41.0 31.0–38.0

AGS-NOS (endocervical) 14 (5.1) 38.0 30.0–48.0

CIS+ 2 (0.7) 45.0 37.0–53.0

AIS+ 2 (0.7) 31.0 30.0–32.0

Histology Diagnosis
(WHO, 2020)

(n = 273)

Negative 74 (27.1) 34.0 30.0–42.0

LSIL (CIN1) 45 (16.5) 30.0 26.0–35.0

HSIL (CIN2–3) 128 (46.9) 34.5 30.0–38.5

>CIS 24 (8.8) 39.0 34.0–44.0

>AIS 2 (0.7) 32.0 26.0–38.0

Colposcopic Score
(IFCPC, 2011)

(n = 202)

Normal 31 (15.3) 35.0 30.0–44.0

Minor colposcopic
abnormal findings 117 (57.9) 32.0 29.0–35.0

Major colposcopic
abnormal findings 54 (26. 8) 34.0 29.0–36.0

NILM, negative for intra-epithelial lesion or malignancy; ASC-US, atypical squamous cells of undetermined
significance; LSIL, low-grade squamous intraepithelial lesion; ASC-H, atypical squamous cells, cannot exclude
HSIL; HSIL, high-grade squamous intraepithelial lesion; AIS, adenocarcinoma in situ; CIS, carcinoma in situ.

HPV status was known in 187 cases (68.5%). The results of the cytology–histology
discrepancies in hrHPV patients are presented in Table 2. No statistically significant
correlation was found between HPV status and CH discrepancy (p = 0.221).
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Table 2. HPV status in discrepancy cases.

CHC

HPV

Total p-ValueNegative for
hrHPV hrHPV

Agree, n (%) 29 (60.4%) 70 (50.4%) 99

0.221

Minor undercall, n (%) 10 (20.8%) 39 (28.1%) 49

Major undercall, n (%) 2 (4.2%) 11 (7.9%) 13

Minor variance, n (%) 2 (4.2%) 0 2

Minor overcall, n (%) 4 (8.3%) 14 (10.1%) 18

Major overcall, n (%) 1 (2.1%) 5 (3.6%) 6

Total 48 139 187

The results of the study are shown in Table 3. Cytologic–histologic agreement was
reached in 159 cases (58.2%), where the majority of cases (33.7%) showed high-grade
squamous intraepithelial lesions (HSILs) or atypical squamous cells, cannot exclude HSIL
(ASC-H).

Table 3. Discrepancy assessment grid (over- and undercall refer to the cytology interpretation).

PAP Test
N = 273

Biopsy Diagnosis Summary
Benign or

Inflam LSIL HSIL Squamous
CA >AIS

NILM, n (%) 49 (17.9%) 24 (8.8%) 12 (4.4%) 1 (0.4%) 0
ASC-US, n (%) 3 (1.1%) 1 (0.4%) 6 (2.2%) 0 0

LSIL, AGC-NOS, n (%) 14 (5.1%) 14 (5.1%) 13 (4.8%) 2 (0.7%) 0
HSIL, ASC-H, n (%) 8 (2.9%) 7 (2.6%) 92 (33.7%) 22 (8.1%) 0

>AIS, n (%) 0 0 2 (0.7%) 0 3 (1.1%)
Green—agreement; yellow—minor variance; orange—minor (undercall/overcall) discrepancy; and red—major
discrepancy (undercall/overcall) cases. Percentage calculated for all included cases.

Major discrepancies were found in 21 cases (7.7%). In 13 cytologic reports (4.8%) of
NILM classified as major undercall, the histologic report showed HSIL or carcinoma in situ
and above (CIS+). Eight cases (2.9%) were interpreted as major overcalls: cytologic smears
reported HSIL, while histology did not reveal atypical cells.

By contrast, minor discrepancies were found in 88 cases (34.2%). Of the 67 cases
(24.5%) classified as minor undercall, 24 cases (8.8%) showed NILM on cytology with a
biopsy report of LSIL, 6 cases (2.2%) showed ASC-US upon cytology with a biopsy report
of HSIL, 13 cytologic smears (4.8%) of the LSIL histologic review showed HSIL, 2 cases
(0.7%) showed LSIL upon cytology with a histologic report of carcinoma in situ and above
(CIS+), and 22 cytologic smears (8.1%) of the HSIL biopsy displayed features of CIS+. Minor
overcall was detected in 21 cases (7.7%). In 14 cytologic reports (5.1%) of LSIL, the histologic
review did not reveal atypical cells. Seven cases (2.6%) showed HSIL upon cytology with a
biopsy report of LSIL.

Minor variances were seen in three cases (1.1%) with ASC-US upon cytology with a
histologic report without atypical cells and in two cases (0.7%) with adenocarcinoma in
situ and above (AIS+) upon cytology with a histologic diagnosis of HSIL.

According to the ASC guidelines, CHC was performed on all 114 discrepancy cases
(41.8%) (Table 4). Then, these cases were reviewed by gynecological cytopathologists,
so cytologic–histologic agreement was reached in 33 cases (12.1%), while 81 cases (29.7%)
still had discrepancies. The minor variance was noted in five cases (1.8%). Major discrep-
ancies were found in 18 cases (6.6%), of which 13 cases (7.8%) and 5 cases (1.8%) were
classified as undercall and overcall, respectively. At the same time, minor discrepancies
were recorded in 58 cases (21.2%), of which 49 cases (17.9%) and 9 cases (3.3%) were
categorized as minor undercall and overcall, respectively.
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Table 4. Discrepancy assessment grid (over- and undercall refer to the cytology interpretation) revised
by gynecologic cytopathologists.

PAP Test
N = 114

Biopsy Diagnosis Summary
Benign or

Inflam LSIL HSIL Squamous
CA >AIS

NILM, n (%) 7 (2.6%) 18 (6.7%) 12 (4.4%) 1 (0.4%) 0
ASC-US, n (%) 5 (1.8%) 1 (0.4%) 1 (0.4%) 0 0

LSIL, AGC-NOS, n (%) 9 (3.3%) 13 (4.8%) 8 (2.9%) 1 (0.4%) 0
HSIL, ASC-H, n (%) 5 (1.8%) 0 10 (3.7%) 21 (7.7%) 0

>AIS, n (%) 0 0 0 2 (0.7%)
Green—agreement; yellow—minor variance; orange—minor (undercall/overcall) discrepancy; and red—major
discrepancy (undercall/overcall) cases. Percentage calculated for all included cases.

The CHC and error results obtained are presented in Figure 1. The majority of dis-
crepancies were associated with PAP test sampling errors (16.8%), while the least common
errors were interpretative errors (4.8%).
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Figure 1. Evaluation of non-correlating cases according to the ASC guidelines [20]. Interpre-
tive Error—abnormal cells were detected but incorrectly assessed by cytopathologists; Screening
Error—abnormal cells were present in the smear but not detected upon screening; and Sampling
Error—abnormal cells were absent in the cervical smear or biopsy.

An exact agreement between HSIL (PAP test) and HSIL (histology) was established
in 102 cases (37.4%), including 92 cases based on general cytopathologist diagnoses plus
10 cases based on gynecological cytopathologist diagnoses. The major discrepancy between
the HSIL (PAP test) and FP results was 4.4%. TP results were found in 163 cases (59.7%),
and TN results were found in 48 cases (17.6%). Additionally, FN results were found in
37 cases (13.6%), and FP results were found in 25 cases (9.2%). The sensitivity and specificity
of the cytologic method were 87.6% and 64%, respectively. A Positive Predictive Value
(PPV) accounted for 74.6% of cases.

4. Discussion

In this study, we investigated considerable errors in cytologic–histologic discrepancies
according to the guideline of the American Society of Cytopathology. We applied this guide-
line for the first time at the National Medical Research Center of Obstetrics, Gynecology and
Perinatology (Moscow, Russia). The main purpose of this study was to identify the causes
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of cytology–histology discrepancies to further improve the cytological diagnostic quality.
We found that PAP test sampling errors were the most frequent causes of discordant results.
The percentage of discrepancy based on the abovementioned guideline is consistent with
those of other studies and suggests that CHC protocol application could allow us to both
classify discordant cases and identify their causes.

We plan to use the CHC protocol to standardize laboratory work and assess the
sensitivity and specificity of the cytological method in the local department as well as
collaborative and sponsored laboratories.

Major discrepancy: The present study was designed to determine the major discrep-
ancies between cytologic and histologic reviews. While the rate of major discrepancies
was up to 7.7% in a general cytopathologist review, the application of the second review
reduced the rate of major discrepancies to 6.6%. An underdiagnosis might be related to
the misinterpretation of atypical metaplasia/atypical atrophy and reparative changes as
HSIL, while the presence of atypical cells in atrophic smears and a small number of these
cells could disrupt the identification of high-grade lesions on cervical smears. This rate
is in agreement with the findings by Gupta (2019), which showed a major discrepancy of
7.1% [26]. Unfortunately, in a recent Korean study by Ouh et al. [27], the ASC protocol was
not used. To compare these studies, we adapted the main parameters and obtained the
percentage of major discrepancies (6.6%). Consequently, the present findings seem to be
consistent with those of other studies.

HSIL: Our study found that 33.7% of routine cytology reviews showed almost exact
agreement between HSIL (cytology) and HSIL (histology). In the other cases, a discrepancy
of HSIL was found. The minor and the major discrepancies of HSIL (PAP test) after a
gynecologic cytopathologist review were 1.38-fold lower and 1.6-fold lower than after
primary cytology reviews, respectively. In addition, we demonstrated that the percentage
of major discrepancies decreased after the revision from 7.7% to 6.6% in our study and
from 6.4% to 4.4% in an Indian study [26]. Moreover, we demonstrated slightly more minor
discrepancies (21.2% in comparison with 18.2% in the Indian research) and slightly less
agreement (70.3% in comparison with 73% in the Indian research). Overall, these results
indicate the need for an independent review of the cytology smears to reduce the range of
false results and to improve laboratory competence.

The data regarding cervical pathology cytohistological correlation from Eastern Euro-
pean countries is only partly available. Nevertheless, the data that we have been able to
investigate was similar to that of Russia based on economic and social background. Cervical
cytology-based screening is the most widespread method in Belarus, Ukraine, Kazakhstan,
Latvia, Lithuania and Serbia, although the HPV-based approach has also been approved
for some categories of women [27–32]. The available data about the correlation between
cytology and histology were published by Serbian researchers. For the cytology method,
they reported a sensitivity of 87.3%, a specificity of 96.86%, a positive predictive value of
63.95%, total agreement in 41.09%, minor discrepancies in 45.54%, major discrepancies in
12.87%, and minor variance in 0.50%. Of note, both minor and major discrepancies were
detected in many more cases in the Serbian cohort than in our cohort [33].

Time interval: The optimal time interval between cervical smear and biopsy is recom-
mended at less than 6 months to avoid lesion regression [20,34]. We tried to reduce the
loss to follow-up, so this period was minimized (a median of 23 days) in comparison to the
study by Gupta et al. [26], where the median time to biopsy was 40 days.

hrHPV: Several recent studies investigated the impact of hrHPV on CHC results [35–37].
For example, a multicentric Korean study (Ouh et al.) found a higher risk for initial overcall
in patients with hrHPV [35]. By contrast, our obtained findings did not show a strong
relationship between HPV status and cytologic–histologic discrepancies (p = 0.221). A pos-
sible explanation for this contradiction between the current study and the previous Korean
research may be the fact that we included not only women with known HPV statuses. Addi-
tionally, the results of our study indicate that a hrHPV-positive status was determined more
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frequently in women with HSIL (55.4%), while 23% of cytology smears in hrHPV-positive
patients revealed NILM.

Colposcopy: Contrary to expectations, in two out of three of all cases with abnormal
colposcopic findings (45.4% and 19.4% with minor and major abnormal colposcopic features,
respectively), no histological abnormalities were observed [26,38,39].

Error analysis: Some previous papers reported a sampling discrepancy, a screening
discrepancy or an interpretive discrepancy. Unfortunately, the approach focuses only on
expected individual failures [33,40]. In this study, we tried to analyze all of these errors.
In our series, the majority of the overcalls (major or minor) could be attributed to colposcopy
sampling errors, while one case was attributed to an interpretative error. This finding is in
agreement with, for example, those of Dodd (1993) and Jones (1996) [11,41]. The overall
rate of cytologic sensitivity was 87.6%, with a specificity of 64% and a positive predictive
value of 74.6%. Our study met the expected cytologic PPV and confirms the results of
previous studies [17,42–44].

Particular attention should be paid to screening errors analysis. The cytologic–histologic
agreement was reached in 33 cases after a gynecological cytopathologists’ review. Among
these agreements there were NILM (n = 5), ASC-US (n = 6), ASC-H (n = 1) LSIL (n = 13)
and HSIL (n = 8). When gynecological cytologists’ diagnoses were NILM, the general cytol-
ogists’ diagnoses were predominantly ASC-US, and it was revealed that reactive atypia
could be mistaken for atypical cells with uncertain significance. When the gynecological
cytologists’ diagnoses were ASC-US, the general cytologists’ diagnoses were predomi-
nantly HSIL because they considered the atypical cells as more altered and obviously
malignant, while more experienced cytologists could not exclude the possibility that they
could be reactive. In one case, when the gynecological cytologist’s diagnosis was ASC-US,
a general cytopathologist diagnosed NILM due to inattention of whose the group of the
atypical cells was missed. In one case, when a gynecological cytologist diagnosed ASC-
H, a general cytologist diagnosed ASC-US because of the underestimation of the atypia
degree. When the gynecological cytologists’ diagnoses were LSIL, the general cytologists’
diagnoses were predominantly NILM/ASC-US because koilocytos and squamous cells
with mild dyskaryosis were misinterpreted for cells with degenerative changes. When the
gynecological cytologists’ diagnoses were HSIL, the general cytologists’ diagnoses were
predominantly ASC-US (n = 8) and LSIL (n = 4) due to underestimation of the atypia degree.
In one case, when gynecological cytologists’ diagnoses were HSIL, a general cytologist
diagnosed NILM due to inattention the group of the atypical cells was missed. Thus, we can
highlight that attentive searching of the atypical cells groups and correct interpretation
of the dyskaryosis degree could help to improve the general cytopathologists diagnoses.
Consequently, open discussions that were considered in the process of revising provided
additional knowledge for the general cytopathologists.

We strictly adhered to the guideline instructions and applied the CHC protocol only
on discrepancy cases. By contrast, Gupta et al. (2020) analyzed all cytology–histology pairs.
Although this study focused on cytohistologic correlations, the colposcopic findings were
also analyzed in 78.4% of cases.

Some limitations to this study need to be acknowledged. First, the sample size was
insufficient, so studies with a larger sample size are needed. This problem could be solved
via interactions with other research centers while continuing our study. Second, the cur-
rent research was not specifically designed to evaluate patients’ HPV status, so further
data collection is required to determine the frequency of overcalls/undercalls in patients
with hrHPV.

5. Conclusions

This project was undertaken to analyze errors in cytologic–histologic discrepancies
according to the CHC protocol guidelines of the ASC (2017). The most obvious finding
that emerged from this study is that the recent CHC protocol can be an applicable tool for
specialists to determine whether results are concordant or discordant and to evaluate errors
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in cytologic screening. The results of this study indicate that the majority of discrepancies
were associated with PAP test sampling errors at the National Medical Research Center of
Obstetrics, Gynecology and Perinatology (Moscow, Russia). Notwithstanding the previ-
ously described limitations, this study suggests that future directions should be primarily
related to the improvement of sampling techniques. Although the results corroborate the
findings of a great deal of previous work in this field, further large-scale research in Russia
is needed to estimate the correlation between colposcopic abnormal findings, hrHPV status,
cytologic smears, and histologic results.

Author Contributions: Conceptualization, A.A., G.B. and G.S.; investigation, A.A. and D.D.;
writing—original draft preparation, D.D.; writing—review and editing, A.A., A.M., A.T. and D.D.;
supervision, A.A., G.B. and G.S. All authors have read and agreed to the published version of
the manuscript.

Funding: The research was funded by RFBR and the Moscow city Government according to the
project No. 21-315-70048.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the National Medical Research
Center of Obstetrics, Gynecology and Perinatology (Moscow, Russia) (Protocol No. 2, 11 March 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data supporting reported results can be presented upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Gultekin, M.; Ramirez, P.T.; Broutet, N.; Hutubessy, R. World Health Organization Call for Action to Eliminate Cervical Cancer

Globally. Int. J. Gynecol. Cancer 2020, 30, 426–427. [CrossRef]
2. Arbyn, M.; Weiderpass, E.; Bruni, L.; de Sanjosé, S.; Saraiya, M.; Ferlay, J.; Bray, F. Estimates of Incidence and Mortality of Cervical

Cancer in 2018: A Worldwide Analysis. Lancet Glob. Health 2020, 8, e191–e203. [CrossRef]
3. Chan, C.K.; Aimagambetova, G.; Ukybassova, T.; Kongrtay, K.; Azizan, A. Human Papillomavirus Infection and Cervical Cancer:

Epidemiology, Screening, and Vaccination—Review of Current Perspectives. J. Oncol. 2019, 2019, 1–11. [CrossRef]
4. Schiffman, M.; Wentzensen, N.; Wacholder, S.; Kinney, W.; Gage, J.C.; Castle, P.E. Human Papillomavirus Testing in the Prevention

of Cervical Cancer. JNCI J. Natl. Cancer Inst. 2011, 103, 368–383. [CrossRef]
5. Scarinci, I.C.; Garcia, F.A.R.; Kobetz, E.; Partridge, E.E.; Brandt, H.M.; Bell, M.C.; Dignan, M.; Ma, G.X.; Daye, J.L.; Castle, P.E.

Cervical Cancer Prevention: New Tools and Old Barriers. Cancer 2010, 116, 2531–2542. [CrossRef]
6. Kaprin, A.D.; Starinskii, V.V.; Petrova, G.V. (Eds.) Malignant Neoplasms in Russia in 2018 (Morbidity and Mortality); MNIOI im. P.A.

Herzen; Filial FGBU NMITs Radiologii Minzdrava Rossii: Moscow, Russia, 2019; ISBN 978-5-85502-260-5. (In Russian)
7. Attoeva, D.; Asaturova, A.; Prilepskaya, V.; Starodubtseva, N.L.; Sheshko, P.L.; Uruymagova, A.T. Comparison of the results of

clinical and morphological methods of research in HPV-associated diseases of the cervix (retrospective study). Gynecology 2021,
23, 78–82. [CrossRef]

8. Nayar, R.; Wilbur, D.C. (Eds.) The Bethesda System for Reporting Cervical Cytology: Definitions, Criteria, and Explanatory Notes, 3rd ed.;
Springer: New York, NY, USA, 2015.

9. Crothers, B.A.; Jones, B.A.; Cahill, L.A.; Moriarty, A.T.; Mody, D.R.; Tench, W.D.; Souers, R.J. Quality Improvement Oppor-
tunities in Gynecologic Cytologic-Histologic Correlations: Findings From the College of American Pathologists Gynecologic
Cytopathology Quality Consensus Conference Working Group 4. Arch. Pathol. Lab. Med. 2013, 137, 199–213. [CrossRef] [PubMed]

10. Ohori, N.P.; Schoedel, K.E.; Rajendiran, S. Cytologic-Histologic Correlation of Nongynecologic Cytopathology Cases: Separation
of Determinate from Indeterminate Cytologic Diagnoses for Analysis and Monitoring of Laboratory Performance. Diagn.
Cytopathol. 2003, 28, 28–34. [CrossRef] [PubMed]

11. Jones, B.A.; Novis, D.A. Cervical Biopsy-Cytology Correlation. Arch. Pathol. Lab. Med. 1996, 120, 523–531. [PubMed]
12. Travers, H. Quality Improvement Manual in Anatomic Pathology; College of American Pathologists: Northfild, IL, USA, 1993.
13. Moss, E.L.; Moran, A.; Douce, G.; Parkes, J.; Todd, R.W.; Redman, C.W.E. Cervical Cytology/Histology Discrepancy: A 4-Year

Review of Patient Outcome: Cervical Cytology/Histology Discrepancy. Cytopathology 2010, 21, 389–394. [CrossRef] [PubMed]
14. Bewtra, C.; Pathan, M.; Hashish, H. Abnormal Pap Smears with Negative Follow-up Biopsies: Improving Cytohistologic

Correlations. Diagn. Cytopathol. 2003, 29, 200–202. [CrossRef]
15. Tritz, D.M.; Weeks, J.A.; Spires, S.E.; Sattich, M.; Banks, H.; Cibull, M.L.; Davey, D.D. Etiologies for Non-Correlating Cervical

Cytologies and Biopsies. Am. J. Clin. Pathol. 1995, 103, 594–597. [CrossRef] [PubMed]
16. Joste, N.E.; Crum, C.P.; Cibas, E.S. Cytologic/Histologic Correlation for Quality Control in Cervicovaginal Cytology: Experience

with 1582 Paired Cases. Am. J. Clin. Pathol. 1995, 103, 32–34. [CrossRef]

http://doi.org/10.1136/ijgc-2020-001285
http://doi.org/10.1016/S2214-109X(19)30482-6
http://doi.org/10.1155/2019/3257939
http://doi.org/10.1093/jnci/djq562
http://doi.org/10.1002/cncr.25065
http://doi.org/10.26442/20795696.2021.1.200647
http://doi.org/10.5858/arpa.2012-0250-OA
http://www.ncbi.nlm.nih.gov/pubmed/23368862
http://doi.org/10.1002/dc.10214
http://www.ncbi.nlm.nih.gov/pubmed/12508179
http://www.ncbi.nlm.nih.gov/pubmed/8651852
http://doi.org/10.1111/j.1365-2303.2010.00754.x
http://www.ncbi.nlm.nih.gov/pubmed/20482721
http://doi.org/10.1002/dc.10329
http://doi.org/10.1093/ajcp/103.5.594
http://www.ncbi.nlm.nih.gov/pubmed/7741105
http://doi.org/10.1093/ajcp/103.1.32


Diagnostics 2022, 12, 210 10 of 11

17. Jones, B.A. Rescreening in Gynecologic Cytology. Rescreening of 8096 Previous Cases for Current Low-Grade and Indeterminate-
Grade Squamous Intraepithelial Lesion Diagnoses—A College of American Pathologists Q-Probes Study of 323 Laboratories.
Arch. Pathol. Lab. Med. 1996, 120, 519–522. [PubMed]

18. Zarbo, R.J.; Gephardt, G.N.; Howanitz, P.J. Intralaboratory Timeliness of Surgical Pathology Reports. Results of Two College
of American Pathologists Q-Probes Studies of Biopsies and Complex Specimens. Arch. Pathol. Lab. Med. 1996, 120, 234–244.
[PubMed]

19. Saha, R.; Thapa, M. Correlation of Cervical Cytology with Cervical Histology. Kathmandu Univ. Med. J. KUMJ 2005, 3, 222–224.
20. Birdsong, G.G.; Walker, J.W. Gynecologic Cytology-Histology Correlation Guideline. J. Am. Soc. Cytopathol. 2017, 6, VIII–XIII.

[CrossRef]
21. Herbert, A.; Johnson, J.; Patnick, J. Achievable Standards, Benchmarks for Reporting and Criteria for Evaluating Cervical

Cytopathology. Cytopathology 1995, 6, 301–303. [CrossRef]
22. Organisation Mondiale de la Santé; Centre International de Recherche sur le Cancer (Eds.) Female Genital Tumours, 5th ed.; World

Health Organization Classification of Tumours; International Agency for Research on Cancer: Lyon, France, 2020.
23. Bornstein, J.; Sideri, M.; Tatti, S.; Walker, P.; Prendiville, W.; Haefner, H.K. 2011 Terminology of the Vulva of the International

Federation for Cervical Pathology and Colposcopy. J. Low. Genit. Tract. Dis. 2012, 16, 290–295. [CrossRef]
24. Clinical guidelines of the Ministry of Health of the Russian Federation «Cervical Intraepithelial Neoplasia, Erosion and Ectropion

of the Cervix». 2020. Available online: https://sudact.ru/law/klinicheskie-rekomendatsii-tservikalnaia-intraepitelialnaia-
neoplaziia-eroziia-i/klinicheskie-rekomendatsii/ (accessed on 13 January 2022). (In Russian)

25. Joseph, M.G.; Cragg, F.; Wright, V.C.; Kontozoglou, T.E.; Downing, P.; Marks, F.R. Cyto-Histological Correlates in a Colposcopic
Clinic: A 1-Year Prospective Study. Diagn. Cytopathol. 1991, 7, 477–481. [CrossRef]

26. Gupta, R.; Hariprasad, R.; Dhanasekaran, K.; Sodhani, P.; Mehrotra, R.; Kumar, N.; Gupta, S. Reappraisal of Cytology-histology
Correlation in Cervical Cytology Based on the Recent American Society of Cytopathology Guidelines (2017) at a Cancer Research
Centre. Cytopathology 2020, 31, 53–58. [CrossRef]

27. Lygyrda, N.V.S.; Svintsitskyi, V. To the problem of the cervical cancer screening organization in Ukraine. Med. Asp. Zdorov’ya
Zhenshchiny 2016, 6, 67–73.

28. Gudleviciene, Z.; Didziapetriene, J.; Mackeviciene, I.; Cicenas, S.; Smolyakova, R.; Zhukavetc, A. Prevalence of human papillo-
maviruses in patients with head and neck squamous cell carcinoma in Lithuania and Belarus. J. Med. Virol. 2014, 86, 531–535,
Erratum in J. Med. Virol. 2014, 86, 1279. [CrossRef] [PubMed]

29. Aimagambetova, G.; Chan, C.K.; Ukybassova, T.; Imankulova, B.; Balykov, A.; Kongrtay, K.; Azizan, A. Cervical cancer screening
and prevention in Kazakh-stan and Central Asia. J. Med. Screen. 2021, 28, 48–50. [CrossRef] [PubMed]

30. Vı̄berga, I.; Poljak, M. Cervical cancer screening in Latvia: A brief history and recent improvements (2009–2011). Acta Dermatoven-
erol. Alp. Pannonica Adriat. 2013, 22, 27–30.

31. Paulauskiene, J.; Stelemekas, M.; Ivanauskiene, R.; Petkeviciene, J. The Cost-Effectiveness Analysis of Cervical Cancer Screening
Using a Systematic Invitation System in Lithuania. Int. J. Environ. Res. Public Health 2019, 16, 5035. [CrossRef]

32. Jovanovic, V.; Mitrovic Jovanovic, A.; Zivanovic, A.; Kocic, S.; Va-siljevic, M.; Krasic, V. Knowledge about cervical cancer, Pap test,
and barriers to women’s participation in screening in Belgrade, Serbia. Eur. J. Gynaecol. Oncol. 2017, 38, 69–75.

33. Sosic, G.; Babic, G.; Dimitrijevic, A.; Mitrovic, S.; Varjacic, M. Correlation Between Cervical Cytology and Histopathological
Cervical Biopsy Findings According to the Bethesda System/Stepen Korelacije Cervikalne Citologije Po Bethesda Klasifikaciji Sa
Patohistološkim Nalazima Cervikalne Biopsije. Serb. J. Exp. Clin. Res. 2014, 15, 205–216. [CrossRef]

34. Crothers, B.A. Cytologic-Histologic Correlation: Where Are We Now, and Where Are We Going? Gynecologic Cytologic-
Histologic Correlation. Cancer Cytopathol. 2018, 126, 301–308. [CrossRef]

35. Ouh, Y.-T.; Park, J.J.; Kang, M.; Kim, M.; Song, J.Y.; Shin, S.J.; Shim, S.-H.; Yoo, H.J.; Lee, M.; Lee, S.-J.; et al. Discrepancy between
Cytology and Histology in Cervical Cancer Screening: A Multicenter Retrospective Study (KGOG 1040). J. Korean Med. Sci. 2021,
36, e164. [CrossRef]

36. Coppock, J.D.; Willis, B.C.; Stoler, M.H.; Mills, A.M. HPV RNA in Situ Hybridization Can Inform Cervical Cytology-Histology
Correlation: HPV RNA ISH in Cervical Cytology-Histology. Cancer Cytopathol. 2018, 126, 533–540. [CrossRef]

37. Brown, F.M.; Faquin, W.C.; Sun, D.; Crum, C.P.; Cibas, E.S. LSIL Biopsies After HSIL Smears: Correlation with High-Risk HPV
and Greater Risk of HSIL on Follow-Up. Am. J. Clin. Pathol. 1999, 112, 765–768. [CrossRef]

38. Swinker, M.; Cutlip, A.C.; Ogle, D. A Comparison of Uterine Cervical Cytology and Biopsy Results: Indications and Outcomes
for Colposcopy. J. Fam. Pract. 1994, 38, 40–44.

39. Ramirez, E.J.; Hernandez, E.; Miyazawa, K. Cervical Conization Findings in Women with Dysplastic Cervical Cytology and
Normal Colposcopy. J. Reprod. Med. 1990, 35, 359–361. [PubMed]

40. Raab, S.S.; Stone, C.H.; Wojcik, E.M.; Geisinger, K.R.; Dahmoush, L.; Garcia, F.U.; Grzybicki, D.M.; Janosky, J.E.; Meier, F.A.; Zarbo,
R.J. Use of a New Method in Reaching Consensus on the Cause of Cytologic-Histologic Correlation Discrepancy. Am. J. Clin.
Pathol. 2006, 126, 836–842. [CrossRef]

41. Dodd, L.G.; Sneige, N.; Villarreal, Y.; Fanning, C.V.; Staerkel, G.A.; Caraway, N.P.; Silva, E.G.; Katz, R.L. Quality-Assurance Study
of Simultaneously Sampled, Non-Correlating Cervical Cytology and Biopsies. Diagn. Cytopathol. 1993, 9, 138–144. [CrossRef]
[PubMed]

http://www.ncbi.nlm.nih.gov/pubmed/8651851
http://www.ncbi.nlm.nih.gov/pubmed/8629897
http://doi.org/10.1016/S2213-2945(17)30022-4
http://doi.org/10.1111/j.1365-2303.1995.tb00575.x
http://doi.org/10.1097/LGT.0b013e31825934c7
https://sudact.ru/law/klinicheskie-rekomendatsii-tservikalnaia-intraepitelialnaia-neoplaziia-eroziia-i/klinicheskie-rekomendatsii/
https://sudact.ru/law/klinicheskie-rekomendatsii-tservikalnaia-intraepitelialnaia-neoplaziia-eroziia-i/klinicheskie-rekomendatsii/
http://doi.org/10.1002/dc.2840070508
http://doi.org/10.1111/cyt.12774
http://doi.org/10.1002/jmv.23750
http://www.ncbi.nlm.nih.gov/pubmed/24105830
http://doi.org/10.1177/0969141320902482
http://www.ncbi.nlm.nih.gov/pubmed/31980007
http://doi.org/10.3390/ijerph16245035
http://doi.org/10.2478/sjecr-2014-0026
http://doi.org/10.1002/cncy.21991
http://doi.org/10.3346/jkms.2021.36.e164
http://doi.org/10.1002/cncy.22027
http://doi.org/10.1093/ajcp/112.6.765
http://www.ncbi.nlm.nih.gov/pubmed/2352226
http://doi.org/10.1309/1790JN2YWCG833VU
http://doi.org/10.1002/dc.2840090206
http://www.ncbi.nlm.nih.gov/pubmed/8513706


Diagnostics 2022, 12, 210 11 of 11

42. Ince, U.; Aydin, O.; Peker, O. Clinical Importance of “Low-Grade Squamous Intraepithelial Lesion, Cannot Exclude High-Grade
Squamous Intraepithelial Lesion (LSIL-H)” Terminology for Cervical Smears. Gynecol. Oncol. 2011, 121, 152–156. [CrossRef]

43. Castle, P.E.; Cox, J.T.; Schiffman, M.; Wheeler, C.M.; Solomon, D. Factors Influencing Histologic Confirmation of High-Grade
Squamous Intraepithelial Lesion Cytology. Obstet. Gynecol. 2008, 112, 637–645. [CrossRef] [PubMed]

44. Rossetti, D.; Gerli, S.; Saab, J.C.; Di Renzo, G.C. Atypical Squamous Cells of Undetermined Significance (ASCUS), Low-Grade
Squamous Intraepithelial Lesion (LSIL), High-Grade Squamous Intraepithelial Lesion (HSIL) and Histology. J. Med. Liban. 2000,
48, 127–130.

http://doi.org/10.1016/j.ygyno.2010.12.004
http://doi.org/10.1097/AOG.0b013e3181834637
http://www.ncbi.nlm.nih.gov/pubmed/18757663

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

