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Abstract

The principal approach to the prevention of cancer of the cervix uteri has been through screening programmes,
using the cervical smear (Pap test) to detect precursor lesions. The sensitivity and specificity of Pap smears depend
on the skill of the observer in recognizing and classifying a variety of cellular abnormalities. We have studied the
reproducibility of cytological diagnosis, according the Bethesada classification, made by cytologists in Khon Kaen,
north-east Thailand, and in Helsinki, Finland, on smears taken from rural women undergoing screening during
1994-2001. A total of 313 slides were reviewed. The prevalence of abnormalities was relatively high, since the series
included smears judged abnormal in Khon Kaen or from women who developed cancer during follow-up, as well as
a group whose smears were negative.

In general, the reviewing cytologist in Finland evaluated more slides as abnormal than in the initial report. The
level of agreement between the two observers was evaluated by calculating the coefficient of concordance (Kappa).
The kappa score depended upon the degree of detail in the diagnosis; it was 0.43 for the presence or not of an
epithelial abnormality (the General Categorization of the Bethesda system), and rather higher (0.5) for separating
low grade from high grade (HSIL or worse) abnormalities or glandular lesions. Agreement was only fair (0.37) when
the more detailed Bethesda categories (seven) were used.

The reproducibility of cervical cytology evaluations is critical to the success of screening programmes, and in this
programme in a moderate-high risk population of women in rural Thailand, we found that agreement between
skilled observers, at the level of tests requiring diagnostic follow-up or not, was only moderate. The women in this
study are being traced to evaluate the true sensitivity of screening in terms of the lesions found on histology, during
a prolonged follow up of 4 or more years.
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Introduction Sriplung et al., 2003) .
Until recently, the principal approach to the prevention

Cervical cancer is an important public health problenof cancer of the cervix uteri has been through screening
worldwide. It is the second most common cancer amongrogrammes, aimed at detection and treatment of precursor
women, with almost 80% of the cases occurring idesions. Itis 50 years since Papanicolaou demonstrated that
developing countries, where, in many regions, it is the mosonventional cytology could be used to identify precancerous
common cancer of women (Parkin et al., 2001). Khon Kaenesions of the cervix (Papanicolaou, 1954), and the cervical
in north-east Thailand, has an incidence that is moderatefynear (Pap test) has been the mainstay of early detection
high, age-standardized rate (ASR ) 16.8 per 100,000 in 1988ver since. Itis generally accepted that it was the widespread
1999), and cervical cancer is the second most commantroduction of organized cytological screening programmes
cancer of women (after liver cancer) (Sriamporn et al., 2003hat was responsible for the declines in incidence of (and
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mortality from) cervical cancer in many countries, especiallypf glandular cells in the specimens, and on grade of
in North America, Europe, and Australia/New Zealandabnormality diagnosed (when abnormal squamous cells were
(Anttila et al., 2004, Hakama , 2005)owever, experience judged to be present).
in developing countries has not been as favourable, and, in The level of agreement was evaluated by calculating the
most, screening activities have been relatively ineffectivecoefficient of concordance (Kappa) (Cohen 1960, Landis
There are several reasons, many of which relate to aspeatsd Koch 1977), whereby readings that are the same
of the logistics, or organization of screening activities. Thusaccording to both observers are scored 1, and those that differ
programmes often result in repeated screening of womenate scored zero. Kappa is calculated by summing all values
low risk, in inappropriate age groups, and may fail to ensurand dividing by the total number.
adequate diagnostic follow-up and appropriate treatment of The kappa-statistic measure of agreement is scaled to
those with abnormalities on cytology (Hakama, 2005). Buthe 0 when the amount of agreement is what would be
defects in the test itself may be partly responsible. expected to be observed by chance and 1 when there is

Screening tests are not intended to be diagnostic. Th@erfect agreement. For intermediate values, Landis and Koch
identify subjects with an increased probability of having th€1977) suggest the following interpretations; Kappa below
disease being sought, who must then undergo appropri@ddd means the agreement is poor, 0.00-0.20 = slight,
diagnostic investigations. Even with a highly reproducibléd.21-0.40 = fair, 0.41-0.60 = moderate, 0.61-0.80 =
test (based, for example, on biological measurementyubstantial, and 0.81-1.00 = almost perfect agreement
screening tests yield a proportion of cases that prove to Ipespectively.
false positive, or false negative, on diagnostic follow-up.
The problem is compounded, however, when, as witResults
exfoliative cytology, the test in question is subjective, and
relies upon individual judgement concerning the grade of The cytology was reported according to the Bethesda
abnormality present, and how it may be categorizedystem (Luff 1992) in both laboratories. All of the slides
according to different classification schemes. selected for study had been reported'sadisfactory for

In this study, we compared the reproducibility ofevaluation”in Laboratory | (Khon Kaergnd this evaluation
cytological diagnosis, according the Bethesada classificatiomas confirmed by Laboratory Il (Finland). The “general
(Luff 1992), made by an examining cytologist in Khon Kaencategorization” was the first level of reading, all specimens
Thailand, and in Helsinki, Finland, on smears taken fronbeing classified as eithénegative for intraepithelial lesion
women attending screening clinics in rural north-easbr malignancy” or as showing“epithelial cell

Thailand during 1994-2001 . abnormalities”
In the original evaluation, 130 slides (41.5%) were
Materials and Methods judged to have an epithelial cell abnormality; the number

was rather higher on review (157, 50.1%). Table 1 shows

The slides for study were those that could be traced ithe level of agreement.
the Cancer Unit, and were judged to be of satisfactory quality The categoryepithelial cell abnormalities” includes
for evaluation, taken from women who underwent &oth squamous and glandular cell abnormalities. This
screening examination at the time of enrollment into a cohodategory is used whenever there are epithelial cell
study among villagers living in Khon Kaen Province, north-abnormalities, except for benign reactive or reparative
east Thailand. changes.

There were three group of subjects; 1). Those who were Glandular cell abnormalities are categorized into four
considered to have had a positive Pap test (of any gradeadtegories:atypical glandular cells(tAGC), atypical
severity). In this group there were 239 women. 2). Thosglandular cells - favor neoplasiadenocarcinoma in-sifu
subjects whose enrollment smear was evaluated as negati@adadenocarcinomaNhenever possible atypical glandular
b,Ut Whoiwere found later to have cancer (invasive or "able 1. General Categorization of Findings Between
situ) during follow up (57 cases). 3). Subjects selected 35dth Cytologists
controls for these 57 cases (4 controls per each case),_as

part of a nested case-control study of cervical cancer and its Cytologist Il

antecedents (Sriamporn et al., ?004)- Negative for Epithelial cell Total
Out of the 3 groups, 313 slides could be traced. They intraepithelial lesion  abnormality

were sent for review by an experienced cytopathologist in or malignancy

Finland (Cytologist Il) in 2002. The results of the original
cytological d_lagn05|s in Khon Kaep (Cytolog|s_t 1) were Negative for 195 58 183
compared with those made on review. Comparisons were intraepithelial lesion or malignancy

made at the level of presence/absence of epithelial cell gpjthelial cell abnormality 31 99 130
abnormalities (with reactive, reparative, and inflammatory
changes considered negative (no epithelial cell abnormality),
whether the cytologists agreed on the presence or absence0.43, 95%Cl = 0.32-0.54

Cytologist |

Total 156 157 313

Asian Pacific Journal of Cancer Prevention, Vol 6, 200209



Supannee Sriamporn et al
Table 2. Presence of Glandular Cell Abnormalities

Cytologist Il
Negative Presence of glandular cell Other epithelial cell Total
abnormalities abnormalities
Cytologist |

Negative 125 17 41 183
Presence of glandular cell abnormalities 2 20 4 26
Other epithelial cell abnormalities 29 7 68 104
Total 156 44 113 313

K = 0.45, 95%Cl = 0.36-0.53

cells are categorized as to whether they are endocervical @ndetermined significance{ASC-US) and“‘atypical
endometrial in origin. squamous cells - cannot exclude a high-grade $MSC-

Table 2 shows the evaluation of the two cytologistsH). Thelow-grade squamous intraepithelial lesi@rSIL)
concerning the presence or absence of glandular cells amogategory in the Bethesda System includes both HPV effects
all subjects. Cytolgist Il recognised glandular celland mild dysplasia (CIN1). Thkligh-grade squamous
abnormalities in 44 cases (14%) and cytologist | in 26ntraepithelial lesion(HSIL) category has a wide variation
(8.3%); there were 20 cases classified as such by both. in cytological appearance ; it combines moderate and severe

Squamous cell abnormalilities were reported in 105ysplasia together with carcinoniasitu. The fourth
slides at the original viewing (Cytologist I) and 125 oncategory isnvasive squamous cell carcinoméien frank
review of Cytologist Il (Table 3). malignant cells are observed in the smear.

Epithelial cell abnormalities are subdivided into four  Table 4 shows the evaluation of the two cytologists
categoriesatypical squamous cells{ASC) is used when concerning the grade of squamous cell abnormality, amongst
there are cytologic findings that are considered suggestivgibjects in whom epithelial cell abnormalilies had been
but not diagnostic of a squamous intraepithelial lesion. Thdiagnosed among all subjects.

“atypical squamous cell” category is formally subdivided Table 5 shows the comparison of the two readers with
into two subcategoriesatypical squamous cells - of respectto just 3 categories: normal or low-grade abnormality

Table 3. Presence of Squamous Cell Abnormalilities

Cytologist Il
Negative Presence of squamous cell Other epithelial cell Total
abnormalities abnormalities
Cytologist |
Negative 125 45 13 183
Presence of squamous cell abnormalities 29 72 4 105
Other epithelial cell abnormalities 2 8 15 25
Total 156 125 32 313
K =0.43, 95%CIl = 0.34-0.52
Table 4. Categorized Squamous Cell Abnormalities
Cytologist Il
Negative ASC-US  ASC-H LSIL HSIL Squamous Other Total
cell carcinoma epithelial cell
Cytologist |
Negative 125 25 4 7 8 1 13 183
ASC-US 25 19 3 3 9 0 4 63
ASC-H 0 0 0 0 0 0 0 0
LSIL 3 4 2 10 2 0 0 21
HSIL 1 0 2 0 11 0 0 14
Squamous cell carcinoma 0 0 0 0 3 4 0 7
Other epithelial cell 2 0 1 2 5 0 15 25
Total 156 48 12 22 38 5 32 313

K = 0.37, 95%Cl = 0.31-0.43
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(ASC-US and LSIL), high -grade abnormality requiringthere was still considerable disagreement, suggesting that,
diagnostic follow-up (HSIL (including ASC-H) and even for the better defined cytology categories, there are
carcinoma), and glandular abnormality. The kappa score isicertainties in reporting criteria.

moderate, because of good agreement on normal/low grade The kappa statistic is influenced by disease prevalence
smears, and reasonable agreement between the obsen(&einstein & Cicchetti, 1990). Normally, we might expect
for HSIL + (20 smears with a diagnosis in common, of 21ess than 5% of Pap tests to be abnormal, a circumstance in

identified by cytologist I, and 55 by cytologist II). which concordance between reviewers will tend to be high,
since the great majority of readings will be negative by both
Discussion reviewers. In this study, the selection of subjects was such

that a high proportion of cases was abnormal (almost half

Many studies have suggested that reproducibility obn the initial reading), which would result in rather lower
cytological diagnoses, even between experiencecdoncordance between observers. In addition, classification
cytologists, is quite low (Yobs et al., 1987, Klinkhamer etsystems that utilize more diagnostic categories have
al., 1988, Woodhouse et al., 1999, Stoler & Schiffman, 2001jherently higher rates of variability than do classification
In general, cytopathologists appear to have more difficultgystems with fewer diagnostic categories. Based on four
with recognizing and correctly interpreting glandularcategories (normal, ASC-US, LSIL and HSIL+) Stoler and
abnormalities than squamous abnormalities. Schiffman (2001) found only modest agreement (K = 0.46)

The Bethesda system was introduced in part to produdetween enroliment PAP smear report, and review by liquid-
a more simplified and uniform classification scheme fobased cytology of 5000 specimens taken within the large
reporting gynaecological cytology, thereby promotinguS-based ALTS study, with a positivity rate of 37%. The
interobserver agreement. It seems that it has not reduckdgest source of disagreement was the ASC-US category,
this problem (Smith et al., 2000). In particular, thewhere, as in our study, 39.7% were judged to be negative on
introduction of the “ASC-US” category seems to havemnonolayer cytology (Yobs et al., 1987).
provided a particularly non-reproducible receptacle for The reproducibility of cervical cytology evaluations is
minor abnormalities. Currently approximately 4% to 5% ofcritical to the success of screening programmes. In our study,
all cervical cytology specimens are classified as ASC in thef smears taken from a moderate-high risk population of
United States (Jones & Davey, 2000). Agreement on ASGvomen in rural Thailand, we find that there is considerable
US diagnosis in our study was low - of 63 slides labeleéhterobserver variability between the original reading, and
ASC-US in Khon Kaen, 25(39.7%) were judged to be normahat during an independent review. In part, this was the result
on review, and 9 (14.3%) to show features of HSIL. Otheof a higher prevalence of smears being classified as having
studies have found the same problem (Sherman et al., 19@bnormalities on review. The discrepancies were greatest
Confortini et al., 2003). for the minor degrees of cytological abnormaility in the

ASC-US has a relatively low predictive value for highBethesda classification, and the value of such a detailed
grade lesions - studies suggest that the prevalence of Cldtegorization for screening purposes must be questionable.
2,3 in women with ASC varies between 10% and 20% he women in this study are being traced to evaluate the
(Wright et al., 2002). As a result, management is a probletnue sensitivity of screening in terms of the lesions found on
- recommendations are for a repeat smeatr, or for the uselaétology, during a prolonged follow up of 4 or more years.
HPYV testing as a means of distinguishing abnormal cells of
truly prognostic significance. Our study, like others, suggestdcknowledgements
that the ASC-US category has poor reproducibility, so that
the value of this category for reporting cytology is doubtful. ~ This research is part of the project “a prospective study
Previous studies have found that inter-observer agreemenit cancer and other outcomes in a rural population in
is better for the higher grades of abnormality, such as HSILChailand”, which was approved by the research ethic
(Chhieng et al, 2001), although in the study reported herepmmittee, Faculty of Medicine, KKU. The study was

Table 5. Categorized Cell Abnormalities After Grouping into Three Categories: Normal or Low-grade Abnormality
(ASC-US and LSIL), High-grade Abnormality (HSIL (including ASC-H) and Carcinoma), and Glandular Abnormality

Cytologist Il
LSIL or less HSIL (including ASC-H) or worse Glandular abnormality only Total
Cytologist |
LSIL or less 221 29 17 267
HSIL (including ASC-H) Or worse 1 20 0 21
Glandular abnormality only 4 6 15 25
Total 226 55 32 313

k =0.50, 95%CI = 0.42-0.58
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