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Diagnostic Performance of Abnormal Conventional Cervical Pap smear result at Mahasarakham
Hospital
Sukjai Booranabunyat, MD., Department of Obstetrics &Gynecology, Mahasarakham Hospital

Abstract

Cervical cancer is commonly found in Thai women and worldwide. Mahasarakham hospital has
implemented the national cervical cancer screening policy (conventional cervical Pap smear) since 2005.
However, there is no previous study to evaluate the diagnostic performance of the abnormal Pap smear
result at Mahasarakham hospital. This study was a diagnostic test study objective to evaluate the
diagnostic performance of abnormal Pap smear (precancerous lesions and cervical cancer) at
Mahasarakham Hospital. The data was retrospectively collected from 2015 to 2019. The abnormal Pap
smear results were compared with the histopathologic reports. Then, the diagnostic performances were
analysed.

Results: There were 139,268 cases of conventional Pap smear with 530 cases of abnormal result
(precancerous and cancer) within the study period. The sensitivity and specificity of low grade squamous
intraepithelial lesion (LSIL) from Pap smear report were 70.00% and 64.57%, respectively. The sensitivity
and specificity of high grade squamous intraepithelial lesion (HSIL) from Pap smear report were 73.25%
and 87.23%, respectively. The sensitivity and specificity of cervical malignancy from Pap smear report
were 54.17% and 99.21%, respectively.

Conclusion: This study shows moderate sensitivity and specificity diagnosis in LSIL and moderate
sensitivity, but high specificity diagnosis in HSIL and cervical cancer. Improving sampling collection,
specimen preparation, cytological interpretation of cytologist and expert consultation are essential to

achieve concurrently high sensitivity and specificity.

Keywords: Abnormal conventional cervical Pap smear, cervical precancerous lesion, cervical

cancer, LSIL, HSIL, Bethesda system
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Introduction

Cervical cancer (CC) is the fourth most
common cancer in women globally (528,000 new
cases each year) and the second most common
in developing areas (445,000 new cases each
year). CC is also the fourth most lethal cancer in
women worldwide (266,000 deaths) and the third
cause of cancer-related death in developing
countries (230,158 deaths)l, which means that
more than 80% of the global burden occurs in
developing areas. Hospital-based cancer registry
annual report at National cancer institute depart-
ment of medical services ministry of public
health Thailand, CC is the second most common
(14.2% or 245 new cases of female cancer in
2018). New case cancer affecting women after
breast cancer (40.8% or 704 new cases of female
cancer in 2018)2. CC screening using conventional
Pap smear has been conducted to reduce the
incidence and mortality of this disease’ . Liquid
(LBO)

specimen quality,

based cytology and HPV testing can

improve higher sensitivity,
specificity and accuracy of low-grade precancer-
ous lesion detection but it has similar effective-
ness in CC detection . The cost-effectiveness of
conventional Pap smear is the reason that it is
the main tool for CC screening at Mahasarakham
Hospital and Mahasarakham Province. The cyto-
logical report of conventional Pap smear uses the
Bethesda System, 20015. When the abnormal Pap
smear (precancerous and CC) is detected, the
colposcopy and histological examination should
be performed for diagnosis confirmation.

The diagnostic performance of our conven-
tional Pap smear is important for monitoring of
Pap smear quality. The previous studies, from
difference countries, reported various sensitivity
and specificity of Pap smear.”” However, no study

was conducted in Mahasarakham Hospital. There-

fore, this study aims to evaluate the diagnostic
performance of Pap smear in the detection of
precancerous lesions and CC at Mahasarakham
hospital which can be used for monitoring and

improving of our cancer screening system.

Materials and Methods

This diagnostic test study was conducted at
Mahasarakham Hospital. The retrospective review
of the Pap smear data, from November 1St2015 to
December 31th 2019, was done. The sample size
was calculated using the formula for proportion
estimation of descriptive study by Ndstudies
program. The estimated sensitivity was 0.4254, the
estimated error was 0.0425 and the alpha error
was 0.05. The calculated sample size was 520.
All retrospective data between study period (530
cases) was included in this study.

All conventional Pap smear reports during
the study period were reviewed. Patient charac-
teristics and clinical data were reviewed. The Pap
smear reports were categorized according to the
Bethesda System 2001°. The negative cytology
was defined as inflammatory changes and
squamous metaplasia. The positive cytology was
defined as atypical cells in the squamous or
glandular epithelium and more severe lesions.
The Bethesda system classifies lesions in the
squamous epithelium as atypical squamous cells
of undetermined significance (ASC-US), which are
probably not neoplastic, and atypical squamous
cells cannot exclude the diagnosis of high grade
squamous intraepithelial lesion (ASC-H), low grade
squamous intraepithelial lesion (LSIL), high grade
(HSIL), and

squamous cell carcinoma. The glandular epitheli-

squamous intraepithelial  lesion
um lesions are classified as atypical glandular
(AGQ),

neoplasia (AGC-FN) and adenocarcinoma .

cells atypical glandular cells favor
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Colposcopic examinations were performed
in all positive cytology cases. Cervical biopsy
was routinely done in the suspected cases and
the histological tissue was prepared by hema-
toxylin/eosin straining technique, then submit-
ted to a histopathological examination by a
pathologist. Histopathologic results were classi-
flied into seven categories of disease severity:
Normal/no neoplastic abnormalities, HPV, LSIL,
HSIL (CIN2, CIN3 and CIS), squamous cell carci-
noma, endocervical glandular dysplasia, adeno-
carcinoma in situ (AIS), adenocarcinoma and
other CC™°.

The diagnostic performance (sensitivity,
specificity, accuracy, positive predictive value;
PPV and negative predictive value; NPV) of Pap
smear were analysed, based on three group of
disease (LSIL, HSIL and CC). The gold standard
was the histopathological reports. The statistical
program was SPSS version 21, KKU license. This
research protocol was approved by the Ethics
Committee on Human Research, Mahasarakham
Hospital (MSKH REC No.61-01-039).

Results

There were 139,268 conventional Pap
smear during the study period with 530 (0.38%)
positive cytology results. The demographic
characteristics were shown in Table 1. The
mean age was 44.25 years old (S.D. 10.32, range
16-71). Most cases were pre-menopause and
have two children.

The Pap results. were: ASC-US in 26.8%,
ASC-H in 9.4%, HPV in 14.9%, LSIL in 17.3%,
HSIL in 11.5%, AGC in 16.6% and adenocarcino-
ma in 0.8% , ASC-US and SIL ratio was 1:2.08
(Table 1, 2).
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Table 1 Demographic characteristics and Pap
results (N=530)

Characteristics N (%)
Age (yr) (meanz+ SD) 44.25+10.32
Parity
0 65 (12.3)
1 107 (20.2)
2 254 (47.9)
>2 104 (19.6)
Menopausal status
Pre-menopause 398 (75.0)
Menopause 132 (25.0)
Total Pap smear 139,268
Abnormal cervical Pap smear 530 (0.38)
diagnosis
ASC-US 142 (26.8)
ASC-H 50 (9.4)
HPV 79 (14.9)
LSIL 92 (17.3)
HSIL 61 (11.5)
SCC 13 (2.5)
AGC 88 (16.6)
AlS 1(0.2)
Adenocarcinoma 4(0.8)
ASC-US: SIL ratio 1:2.08
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Table 2 Cytology diagnosis by TBS 2001 classification compare with histopathology

Histopathology Ad
eno

Neg HPV LSIL HSIL SCC AIS . Other CC  total

Cytology carcinoma

ASC-US 82 34 14 10 1 0 1 0 142
ASC-H 13 8 6 22 1 0 0 0 50
HPV 23 34 19 3 0 0 0 0 79
LSIL 22 35 24 10 0 1 0 0 92
HSIL 3 3 9 41 4 0 1 0 61
SCC - - 0 2 10 0 1 0 13
AGC 54 12 7 10 1 2 1 1 88
AlS 0 0 0 1 0 0 1
Adenocarcinoma 2 0 0 0 0 0 2 0 4
Total 199 126 79 98 17 4 6 1 530

The sensitivity, specificity, accuracy, PPV and NPV were shown in Table 3. The sensitivity, specifici-
ty, accuracy, PPV and NPV of LSIL lesion of Pap smear were 70.00%, 64.57%, 65.34%, 24.64% and
92.86%, respectively. The sensitivity, specificity, accuracy, PPV and NPV of HSIL lesion of Pap smear were
73.25%, 87.23%, 85.25%, 48.71% and 95.17%, respectively. The sensitivity, specificity, accuracy, PPV and
NPV of CC were 54.17%, 99.21%, 92.81%, 91.90% and 92.90%, respectively. The test performance for
LSIL, HISL and malignancy were 1.08, 0.83 and 0.54 respectively.

Table 3 Diagnostic performance of cervical Pap smear

Cervical Pap smear diagnosis
LSIL (95% CI) HSIL (95% ClI) Malignancy (95% ClI)

Sensitivity(%) 70.00 (62.26-76.98) 73.25 (62.62-82.23) 54.17 (32.82-74.45)
Specificity(%) 64.57 (55.59-72.85) 87.23 (83.14-90.64) 99.21 (97.99-99.78)
Accuracy(%) 65.34 (59.52-70.83) 85.25 (81.47-88.52) 92.81 (90.27-94.86)
Positive Predictive Value(%) 24.64 (20.20-29.69) 48.71 (41.06-56.42) 91.90 (79-.98-96.99)
Negative Predictive Value(%) 92.86 (90.85-94.45) 95.17 (93.27-96.56) 92.90 (89.44-95.28)
Positive Likelihood Ratio 1.98 (1.53-2.55) 574 (4.21-7.82) 68.52 (24.14-194.48)
Negative Likelihood Ratio 0.46 (0.5-0.61) 0.31 (0.22-0.44) 0.46 (0.30-0.71)
Discussion collected from no symptom patients who

From this study, the positive cytology was participated in a Province Screening Program
found in 0.38% of test. This result was similar as and patients presented with gynecological
TeresaD et aL(O.76%)11and Nawaz FH et al study symptom causing low positive cytology. Some
(0.68%)12.but other studies were generally higher studies collected the test results from patients
than what we found in our study (range, 1.7 to with  gynecological symptom resulting in a
4.05%).7’13_16 In our study, Pap smears were higher positive test result.
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In the LSIL group, the sensitivity of
conventional Pap smear in our center was
70.00%, specificity was 64.57%, PPV was 24.64%
and NPV was 92.86%. The sensitivity was close
to Verma et aLé, but was lower than Kanjanavi-
rojkul et al’ study which reported sensitivity at
76.9% and 86.5%, respec‘tively.(y7 The specificity
was lower than 70.0% and 96.2% from Verma
et al® and Kanjanavirojkul et al’ study. The PPV
was also lower than 90.9% of Verma et al’
study but the NPV was similar. However, Kanja-
navirojkul et al’" used conventional Pap smer
method and thin Prep method to collect cytol-
ogy data, while Verma et al’ using endocervical
cytology might contribute result from our studly.

In the HSIL group, the sensitivity, specificity,
PPV, and NPV of our study were 73.25%,
87.23%, 48.71% and 95.17%, respectively. In
the CC group, the sensitivity, specificity, PPV,
and NPV were 54.17%, 99.21%, 91.90% and
92.90%, respectively. Our data, in these groups,
is similar with other studies””.

The overall diagnostic performance of
Pap smear in our center was similar rate as a
systematic review study to evaluate the diag-
nostic accuracy of the Pap smear by Nanda et
al'" that found its sensitivity was 51% (range
30% to 87%), and specificity was 98%, (range
86% to 100%). A study from Cochrane review'
showed pooled sensitivity for CIN 2+ diagnosis
from conventional Pap smear was 62.5% and
pooled specificity was 96.6%.

Most women in our study were multipa-
rous women. The mean age of the participants
was 44.25+10.32 years old. It is thought that the
average age of women population in study was
appropriate considering the fact that the com-
mon age to develop HSIL lesion’ 2° ASC-US: SIL

ratio was 1:2.08, it is normal limit of standard
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PAP report (ratio 3:1)21.

The different in cytohistologic correlation
of this study with other various studies may be
due to many factors;gf13 such as the different
population, collection methods (LBC or conven-
tional), the diagnostic criteria, the experience
and the skill of the cytotechnologists and cyto-
patho Logistszz. The Pap smear limitations also
include failure to acquire adequate specimens,
intra-observer bias, and misinterpretations. The
quality of smear, such as Inflammation, scant
cellularity, mucin, blood contaminating samples
and thick smears, have been cited as reasons
for inadequate samples.16 Percentage of inade-
quate samples in Pap smear were 5-9% in the
national standard range.23 Overlapping epithelial
cells decrease the sensitivity to as low as 50%
with rising false negative rate to 14-33%"".

The limitation of this study was retro-
spective study design. We could not collect
some clinical data from patients such as abnor-
mal leucorrhea, intercourse period, vaginal
douche, vaginal bleeding and other factors
which influenced the Pap interpretation. The
data of associated factors such as specimen
collectors (nurse, medical student, intern or
staff), adequacy of specimen were also absent.
Another limitation was the negative Pap smear
cases which were not enrolled in this study due
to no tissue biopsy and histological examina-

tion, so the false negative rate might be higher.

Conclusion

This study shows moderate sensitivity
and specificity diagnosis in LSIL and moderate
sensitivity, but high specificity diagnosis in HSIL
and CC.Improving sampling collection, specimen
preparation, cytological interpretation of cytolo-

gist and expert consultation are essential to
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achieve concurrently high sensitivity and specifici-
ty.

Potential conflicts of interest

None.

Acknowledgement
| would like to thank Dr. Tanin Titipungul,
the head of Anatomical Pathology department of

Mahasarakham hospital for his co-operation.

References

1. Ferlay J, Soerjomataram |, DikshitR, Eser
S, Mathers C, Rebelo M, et al . Cancer incidence
and mortality worldwide: sources, methods and
major patterns in GLOBOCAN 2012. Int J Cancer
2015;136: E359-E386.

2. National cancer institute department of
medical services ministry of public health Thai-
land. Hospital-based cancer registry annual report
2018 :4.

3. Behtash N, Mehrdad N. Cervical cancer:
screening and prevention. Asian Pac J Cancer Prev
2006; 7:683-6.

4. Tanabodee J, Thepsuwan K, Karalak A,
Laocaree O, Krachang A, Manmatt K, et al. Compar-
ison of efficacy in abnormal cervical cell detec-
tion between liquid-based cytology and conven-
tional cytology. Asian Pac J Cancer Prev
2015;16:7381-4.

5. Solomon D, Davey D, Kurman R, Moriarty
A, O’Connor D, Prey M, et al. The 2001 Bethesda
System: Terminology for reporting results of cervi-
cal cytology. JAMA 2002;287:2114-9.

6. Verma A, Verma S, Vashit S, Attri S,
Singhal A.A study on cervical cancer screening in
symptomatic women using Pap smear in tertiary
care hospital in rural area of Himachal Pradesh,
India. Middle East. Fertility Society J 2017;22:39-

42.

7. Kanjanavirojkul N, Muanglek R, Yanagihara
L.Accuracy of abnormal Pap smear at Thammasat
university hospital. J Med Assoc Thai 2012;95
(Suppl.1):579-82.

8. Arbyn M, Sankaranarayanan R, Muwonge
R, Keita N, Dolo A, Gombe C, et al. Pooled analy-
sis of the accuracy of five cervical cancer screen-
ing tests assessed in eleven studies in Africa and
India. Int J Cancer 2008;123:153-60.

9. Phaliwong P, Pariyawateekul P,
Khuakoonratt N, Sirichai W, Bhamarapravatana K,
Suwannarurk K. Cervical cancer detection be-
tween conventional and liquid based cervical
cytology: 6-year experience in Northern Bangkok
Thailand.Asian Pac J Cancer Prev 2018; 19(5): 1331
-6.

10. Hadzi B, Hadzi M, Curcin N. Histologic
classification and terminology of precancerous
lesions of the cervix. Med Pregl 1999; 52: 151-5.

11. Teresa Ramirez Argamosa, Mark Angelo
C. Ang, Agustina D. Abelardo, Michele H.
Christopher Alec A. Maquiling. Correlation of ab-

Diwa,

normal Pap smears with histopathologic results:
Philippine general hospital experience (2014-
2017). ACTA Medica Philippina 2019; 53(1): 52-8.

12. Nawaz FH, Begum A, Pervez S, Rizvi J.
Prevalence of abnormal Papanicolaou smears
and cytohistological correlation: A study from
Aga Khan University Hospital, Pakistan. Asia
Pacific Journal of Clinical Oncology 2005; 1(4):
128-32.

13.  Chaithanya K, Kanabur DR,
Parshwanth HA. Cytohistopathologic ~ Study of
Cerivcal Lesions. Int J Sci Stud 2016; 4(2); 137-40.

14. Vaishali J, Vyas A. Cervical Noeplasia
-Cyto-Histological Correlation (Bethes-da System):
A Study of 276 Cases. Journal of Cytology

and Histology 2010; 1: 106.

354



Vol.28 No.3 September — December 2020 Udonthani Hospital Medical Journal

15. Kalyani R, Sharief N, Shariff S. A 24. Sharma J, Toi PC, Siddaraju N,
Study of Pap Smear in a Tertiary Hospital in Sundareshan M, Habeebullah, S. A comparative
South India. J Cancer Biol Res 2016;4(3):1084. analysis of conventional and Sure Path liquid-

16.Tamrakar S, Chawla C. A Clinical based cervicovaginal cytology: a study of 140

Audit of Pap Smear Test for Screening of cases. J Cytol 2016;33(2):80-84.
Cervical Cancer. Nepal Journal of Obstetrics
and Gynecology 2012; 7(2): 21-4.

17. Nanda K, McCrory DC, Myers ER, Bas-
tian LA, Hasselblad V, Hickey JD, et al. Accuracy
of the Papanicolaou test in screening for and
follow-up of cervical cytologic abnormalities: a
systematic review. Ann Intern Med 2000;132:810
-9.

18. Koliopoulos G, Nyaga VN, Santesso N,
Bryant A, Martin-Hirsch PPL, Mustafa RA, et al.
Cytology versus HPV testing for cervical cancer
screening in the general population.Cochrane
Database of Systematic Reviews 2017;8(8)
CD008587.D0I:10.1002/14651858.CD008587.pub
2

19. Rojaluckanawong V.Sensitivity and
specificity of colposcopic diagnosis in HSIL or
worse. MJSSBH 2012;3:278-86.

20. Shanmugham D, Vijay A, Rangaswamy
T. Colposcopic evaluation of patient with per-
sistant inflammatory pap smear. Sch J App Med
Sci 2014;2:1010-3.

21. Duggan MA. Cytologic and histolosic
diagnosis and significance of controversial squa-
mous lesion of uterine cervix. Mod Pathol
2000;13:252-60.

22. @596 3TAUYIR. N1INTIIAANTDIULLSY
UnuagnTslud. Chula Med J 2004;48:69-71.

23. Herbert A. Achievable standards.
Benchmarks for reporting and criteria for evalua-
tion cervical cytopathology. Sheffield: NHSCSP;
1995.

Fusuatu: 18 nuAUS 2563, tasuunAnuUsuuse: 8 §uamau 2563, Suasinum: 10 Suinau 2563

355



