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ABSTRACT

Cervical cancer is one of the five most common cancers among women. The present study aimed to
compare conventional and liquid-based Pap smear methods in 2018 in Kerman, Iran. This was a cross-
sectional study. Pap smear samples (conventional Pap smear (CN) and liquid-based cytology (LBC))
were collected from five health centres in Kerman. Samples were classified into two groups of liquid
and CNs, and each group was classified into normal, abnormal (including, atypical squamous cells of
undetermined significance (ASCUS™), atypical squamous cells, cannot exclude high-grade squamous
intraepithelial lesion (ASC-H™), low-grade squamous intraepithelial lesion (LSIL™), high-grade squamous
intraepithelial lesion (HSIL™) and cancer™) and unsatisfactory. Descriptive data analysis and chi-square/
Fisher's exact test were performed in SPSS 20 (SPSS Inc., Chicago, IL). Totally, 31,513 women were
screened by two CN and LBC. The mean age of subjects was 39.73+9.58 years. The unsatisfactory
smears (1.4% versus 0.02%; p=.001) and ASCUS™ (45.1% versus 39.4%; p=.007) were more reported by
conventional tests, while LSILT (33.1% versus 38.9%; p=.005) was reported by the LBC test. Among
women who were younger than 40 years, the CIN2" that was found by LBC was significantly more
than the CN method (37.4% versus 31.7, p=.04) and among older women (older than 40 years) the
CINTT was significantly more as well (18% versus 13.6%, p=.05). The present study showed that,
although LBC had many advantages, CN is still useful. Further studies are to be suggested as a clinical
trial in another population with a large number of participants to compare the diagnosing methods of
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cervical cancers.

IMPACT STATEMENT

e What is already known on this subject? The conventional Pap smear (CN) and liquid-based
cytology (LBC) methods are the most common methods for screening cervical cancers. Previously,
in some studies, LBC was reported as a better method and in some studies, traditional method was

preferred. Conflicting results were found in previous articles.

e What do the results of this study add? LBC compared to CN could find truer abnormal cases.
The superiority of the LBC method is seen in cases such as reducing unsatisfactory cases, etc. LBC
compared to CN could find more CIN*. Also, LBC could find more CIN1* among women older than

40 years and more CIN™ >2 among younger women.

e What are the implications of these findings for clinical practice and/or further research?
Although LBC has many advantages and it is easier, CN is still useful and both methods are suitable
for cervical abnormality and cancer detection. CN cannot be declared an outdated method.

Introduction

The cancer type and its incidence and mortality rate are vary-
ing in different populations and gender. Cervical cancer is
one of the five most common cancers among women (Ferlay
et al. 2015) and in developing countries, cervical cancer is
the second most common cancer after breast cancer (Karimy
et al. 2012). Although cervical and uterus cancers are not
among the top five cancers in Iranian women (Rafiemanesh
et al. 2015; Amori et al. 2017; Farhood et al. 2018), ovarian
cancer is one of the 10 most common cancers in Iranian
women (Kolahdoozan et al. 2010; Rafiemanesh et al. 2015;
Zendehdel 2019). Also, genital cancers in a woman due to

the unpleasant consequences affect fertility, marital and qual-
ity of life (Mohammadi and Ghaffari 2007). Therefore, a reli-
able method for accurate and timely diagnosis of these
diseases in women is essential. Also, the results of the studies
have shown that proper and timely screening for genital can-
cers in women plays an important role in preventing and
increasing the survival of them (Khezeli and Dehdari 2012;
Bengtsson and Malm 2014).

According to the WHO report, the target age group for
cervical cancer screening is 30-40 years (WHO 2018) and the
average at diagnosis for this cancer in 2018 was 53 years and
ranging from 44 to 68 years globally (Arbyn et al. 2020). The
conventional Pap smear (CN) and liquid-based cytology (LBC)
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method are the most common methods for screening cer-
vical cancers. The CN method is more common and cheaper
in Iran which also has some limitations, including high levels
of inadequacy (Curtis et al. 2004; Apgar et al. 2008) and fac-
tors such as the use of spatula that transport, less than 20%
of the collected epithelial cells onto the slide (Apgar et al.
2008). Also, the distribution of the collected cells differs on
the slide, and also to these factors, different skill sets and
human errors affect the quality of smears and samples col-
lected, which is the most important stage for evaluation
(Mood et al. 2009). In the LBC method, all the collected sam-
ples are transferred to a special alcohol-based preservative
fluid instead of slides. The sample is sent to the laboratory in
this way and it can be stored at ambient temperature for a
long time. A homogenous sample is prepared and placed on
a slide with the specified boundary, and these cells represent
the whole sample (Apgar et al. 2008; Mood et al. 2009).

Many epidemiological studies have shown that cervical
cancer screening with a well-screened and population-based
screening program can dramatically reduce the incidence
and mortality of this disease (Safaeian et al. 2007; Lazcano-
Ponce et al. 2008). In recent studies, the results showed that
the liquid-based thin-layer method improves the quantity
and quality of the samples and reduces unsatisfactory or sat-
isfactory but limited cases (Ensani et al. 2006; Zafari et al.
2010). Meanwhile, the results of a study by Singh et al. in
India showed that LBC samples provide better clarity, the
invariant spread of smears, less time for screening and better
operation of haemorrhagic and inflammatory samples (Singh
et al. 2015).

Regarding the necessity of a timely and accurate diagnosis
of genital malignancies and considering the efficacy of
screening methods in identifying as well as reducing the inci-
dence and mortality of these diseases, the present study
aimed to compare conventional and liquid-based Pap smear
methods in the largest province of Iran, Kerman.

Materials and methods
Study population and data collection

This was a cross-sectional study that was done during one
year. Pap smear samples from five health centres including
Afzalipour Hospital, Besat Specialist Clinic, Dr. Dabiri
Pathology Laboratory, Tabrizchi Pathology Laboratory and
Arad Center Pathology Laboratory were collected during
2018 in Kerman. Samples were classified into two groups of
liquid and CNs, and each group was classified into normal,
abnormal (including: atypical squamous cells of undeter-
mined significance (ASCUS™), atypical squamous cells, cannot
exclude high-grade squamous intraepithelial lesion (ASC-H™),
low-grade squamous intraepithelial lesion (LSIL*), high-grade
squamous intraepithelial lesion (HSIL™) and cancer+) and
unsatisfactory. Variables including age, method of contracep-
tion, type of Pap smear method and its results were
extracted. All patient-related information was confidential
and non-invasive intervention was performed on them.

Inclusion and exclusion criteria

Living in Kerman and referring to the five health centres that
were mentioned before were inclusion criteria. The cases
that previously had abnormal Pap smear or had under-gone
surgical treatment for precancerous cervical lesions were
excluded.

Sampling method

In CNs, the specimens were spread on slides. Liquid prep
method was done manually for cytology in liquid medium
and materials required for testing were provided by LGM
from the USA on behalf of Iran Tasnim Gostar. The profes-
sional gynaecologist did all sampling for both methods. In
the CN group, wooden spatula and liquid-based method
endocervix brushing were used for sampling cervical smears.
Smears from the CN method were spread on slides and after
fixation sent to the laboratory. The brushes were put in vials
containing 5 mL liquid, numbered and then sent to the
laboratory. In abnormal Pap smears, the cervical biopsy was
collected undergoing colonoscopy, the results (in both con-
ventional and liquid-based Pap smears) were divided into
cervical intraepithelial neoplasia (CIN) 1-3, adenocarcinoma in
situ and cervical cancer groups by pathology. Also, in both
the conventional- and liquid-based Pap smears, the concord-
ance between the Pap smear results and the pathology (cer-
vical biopsies performed in abnormal Pap smears) was
compared. The Bethesda 2001 system was used for report-
ing slides.

For cytology in liquid medium, the liquid prep instruction
was performed as following: (1) 4 mL of cleaning solution
was poured into a centrifuge tube using a serological pipette.
(2) The preservative vial was thoroughly stirred using a
shaker and the content of it was immediately and carefully
added to 4 mL of cleaning fluid in the tube. (3) The num-
bered tube was placed and centrifuged at 1200xg, for
10 minutes. (4) After centrifugation, the tube was inverted
and the fluid was discharged and tube spans were cleaned
with a napkin. (5) 500 Landau (0.5 mL) of the cellular base
was added to the cell suspension tube. This important fluid
caused decapsulation and adhesion of the proper number of
cells on the slide. (6) The tube was again stirred with a
shaker and then 50 Lg of homogenous suspension was
placed on the slide by the smiler. (7) The slides were dried at
room temperature and then stained with Pap smear. Finally,
the slides were examined microscopically by an assistant and
pathologist (in both CN and LBC). The index defined for suffi-
cient specimens in the cytology assay of the squamous cellu-
lar fluid medium was at least 5000 cells and the conventional
method was at least 8000 cells.

Statistical analysis

Descriptive data analysis and chi-square or Fisher’s exact test
were performed in SPSS 20 (SPSS Inc., Chicago, IL) and the
significant level was considered less than .05.



Ethics approval

This study was approved by the Ethics Committee of Kerman
University of Medical Sciences in Iran (ethical code:
IR.KMU.REC.1397.038).

Results

Of 31,513 women examined by CN and LBC, CN was per-
formed for more than half of subjects (n = 17,074, 54.2%)
and others were examined by LBC. According to Pap smear
findings, 2330 people with abnormal Pap smear again
checked with colposcopy. For 17 persons with the normal
Pap smear result, the colposcopy also performed due to the
observation of gross tissue during Pap smear procedures. The
mean (£SD) age of subjects with abnormal Pap smear was
40.60 (10.38) years (age range: 21-82). The liquid-based Pap
smear was positive for more than half of the subjects
(n = 1470, 62.6%) and other positive results were reported
by the conventional method (n = 878, 37.4%). Unsatisfactory
smear was seen in little of subjects (n = 15, 0.6%) and the
ASCUS™ was more prevalent among them (n = 968, 41.2%).
The results showed that conventional methods in comparison
to liquid-based cytology had more unsatisfactory smears
(1.4% vs. 0.2%, p > .001) and reported frequent ASCUS™
(45.1% vs. 35.4%, p > .001). In contrast, LSIL™ was more
reported by LBC versus conventional method (38.9% vs.
33.1%, p = .005). There was no significant difference based
on Pap smear findings between the two methods (Table 1).

The results of our study showed that liquid-based method
in comparison to CN could find more true cases which was
confirmed by colposcopy (65.8% vs. 34.2%, p = .002), but
there was no significant difference between the frequency of
CIN grades in conventional- and liquid-based Pap smear
(p = .88 for CIN1 and p = .06 for CIN > 2) (Tables 2 and 3).

It means LBC compared to CN could find truer abnormal
cases in both age groups (p < .001 and p = .04, respectively)
(Table 2). Liquid-based Pap smear in contrast to the conven-
tional method was more able to detect true cases confirmed
by colposcopy as CIN was >2 among younger patients who
had less than 40 years old (37.4% vs. 31.7, p = .04). For older
patients (age > 40 years), this test also was stronger to find
true cases confirmed by colposcopy as CIN1 (18% vs. 13.6%,
p = .05) (Table 3).

In the present study, 18 women reported as cancer
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Discussion

In the present study, the unsatisfactory smears were found in
a small number of subjects (0.6%) and the ASCUS™ was more
frequent among them (41.2%). Also, the results showed that
the unsatisfactory smears were more reported by conven-
tional tests (1.4%), while ASCUS™* and LSIL™ were significantly
more frequent in LBC cases. Also, in a study by Beerman
et al. (2009) in the Netherland, the detection of ASCUS of
LBC in detecting cervical cytology lesions was higher.
Meanwhile, in a study by Baker (2002) in Hong Kong, the SIL
lesions detected by LBC and CN tests were 5.1% and 3.5%,
respectively, and the HSIL lesions were 1% and 0.5%, respect-
ively. Also, the detection of ASUS lesions by the LBC method
was higher than the CN test. The authors suggested that LBC
for detecting the intraepithelial lesions and cervical screening
is better than using the CN. In another study by Phaliwong
et al. (2018) in Thailand, the results showed that the unsatis-
factory smears in CN (52.3%) were higher than LBC (40.5%).
These results were similar to the current study that showed
the advanced liquid-based method.

In contrast, the result of the studies by Mood et al. (2009)
in Tehran and Yousefi (2007) in Mashhad showed that the
unsatisfactory smears were significantly higher in the LBC
samples in comparison to the CN samples. Also, Mood et al.’s
(2009) study showed, there was no significant difference
between two methods in terms of ASC. In another study by
Karimi-Zarchi et al. (2013) in Yazd, the results showed that
the diagnosis of ASCUS using the LBC method was lower in
comparison with the CN. Although the differences might be
due to the different sample and human skill or errors, the
results in the present study agreed with other studies which
showed the frequency of inadequate smears was decreased
by LBC test (Karnon et al. 2004; Pankaj et al. 2018; Phaliwong
et al. 2018).

The results of the present study showed that LBC com-
pared to CN could find more CIN™. Also, LBC could find more
CIN1* among women older than 40 years and more CIN* >2
among younger women (less than 40 years). The results of a
study by Sigurdsson (2013) in Iceland showed that CIN3*
histology was significantly higher in LBC only in women

Table 2. The normal and CIN results of the biopsy in two methods of cervical
screening, Kerman, 2018.

Biopsy findings

Pap smear method Normal CIN* p Value
patients, while only one of them had an abnormal Pap smear ¢y ®71) 456 (40.5) 412 (34.2) .002
result. The majority of them also detected in biopsy (n = 15, LBC (1460) 669 (59.5) 791 (65.8)
0 : ; Prevalence difference -0.19 -0.31

83.? %). Two Pa.p .smear methods in the detection of cancer (95% C1) (0.24, ~0.13) (037, 0.25)
patients were similar (p = .89).
Table 1. The results of conventional Pap smear in comparison to the liquid-based cytology among screened women, Kerman, 2018.
Pap smear method Unsatisfactory Ascust ASC-H* AGC* LSIL*™ HSIL™
Total 15 (0.6) 968 (41.2) 267 (11.4) 17 (0.7) 856 (36.5) 223 (9.5)
CN (871) 12 (1.4) 393 (45.1) 101 (11.6) 6 (0.7) 288 (33.1) 83 (9.5)
LBC (1460) 3(0.2) 575 (39.4) 166 (11.4) 11 (0.8) 568 (38.9) 140 (9.6)
Prevalence difference -0.06 0.05 0.002 -0.001 -0.05 -0.001

(95% CI) (-0.55, 0.43) (-0.006, 0.12) (-0.07, 0.08) (-0.085, 0.083) (-0.12, 0.009) (-0.08, 0.07)
p Value .001 .007 .86 .85 .005 .96

CN: conventional Pap smear; LBC: liquid-based cytology.
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Table 3. The comparison of CIN" cytology findings between Pap smear and

Kerman, 2018.

liquid-based cytology according to age groups,

Biopsy findings

Age groups Pap smear method CINTH p Value CIN > 2 p Value
<40 CN* (486) 83 (17.1) 57 154 (31.7) .04
LBC™ (727) 135 (18.7) 272 (37.4)
Prevalence difference -0.01 -0.05
(95% CI) (-0.12, 0.08) (-0.15, 0.03)
>40 CN™ (390) 53 (13.6) .05 124 (31.7) 51
LBC™ (743) 134 (18) 250 (33.6)
Prevalence difference -0.04 -0.01
(95% CI) (-0.15, 0.06) (-0.11, 0.08)
Total CN™ (871) 136 (15.7) 88 196 (22.5) .06
LBC™ (1460) 269 (18.4) 396 (27.1)
Prevalence difference -0.02 -0.04
(95% CI) (-0.1, 0.04) (-0.11, 0.02)
CIN: cervical intraepithelial neoplasia.
under 40 years old. Also, the results of the present study References

showed that more than 60% of true abnormal cases were
detected by LBC in both age groups, while LBC was per-
formed for less than half of the subjects. It could be said that
LBC compared to CN could find truer abnormal cases. In con-
trast, in a study by Phaliwong et al. (2018), the result from
CN and LBC for abnormal cervical cytology was 4.8% and
0.2% and for cancer was 5.7% and 0.1%, respectively.

Conclusions

The results of the present study showed that ASCUS™ and
LSIL™ were significantly more frequent in LBC and unsatisfac-
tory smears were more frequent in CN cases. These results
confirmed that, although LBC has many advantages, CN is
still useful and both methods are suitable for cervical abnor-
mality and cancer detection. Further studies are to be sug-
gested as a clinical trial in another population with a large
number of participants to compare the diagnosing methods
of cervical cancers.
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