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Summary

Quality assessment schemes are widespread in most branches of pathology but are uncommon in the more subjective areas of
histopathology and cytology. Researchers in many fields have become increasingly aware of the observer as an important source of
measurement error. The validity of any method of reporting evidence of an abnormal process in cellular material is based on the
degree of correlation with the actual disease process as it exists in the tissue and its reproducibility. Correlations can be tested in
retrospective studies in which diagnoses based on cellular evidence are matched against the disease process present in biopsy spe-
cimens. Correlations can also be tested by examination of a set of unknown cellular preparations obtained in the presence of proven
disease. While reproducibility is indirectly related to correlation, it is meant to imply satisfactory utilization of the method by other
groups of cytotechnologists and cytopathologists.

While cytopathology will continue to play an important role as a screening technique for the detection of cancer of the uterine

cervix, its usefulness in the study of the early manifestations of the disease process is yet to be realized on a universal basis.
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Introduction

The evaluation of a lab result, is related to the disease
involved, and the validity of the test performed. All the
above presuppose the precision of the method in use. Pre-
cision is a measure of random errors when counting a
biologic magnitude. In the literature there are many
synonyms describing this conception such as validity,
repeatability, stability, reproducibility, etc., often confus-
ing. Despite the necessity of estimating the precision in
lab and clinical trials, this is not always the case, result-
ing in miscellaneous findings, not easily classified.

In this study, we estimated precision in cervicovaginal
cytology reporting (Pap-tests). In order to evaluate preci-
sion in cervical cytology reporting by two different
observers we estimated the K statistic. This coefficient
correlates the observed agreement to the haphazard
agreement.

Two different microscopists examined retrospectively
2,344 smears (1,172 between the years 1989 and 1995
and 1,172 between the years 1995 and 2001). Smears
were randomly selected from the total number of smears
examined during the two periods of six years, with a dif-
ferent prevalence each period. In the 1,172 smears of the
first period (1989-1995), the number of smears with posi-
tive findings was 176 (prevalence: 15.01%), and in the
same number of smears examined in the second period
(1995-2001), 352 smears were positive (prevalence:
30.03%). When prevalence was 15.01%, the K statistic
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was 0.56 (moderate strength of agreement); when preva-
lence was 30.03%, the K statistic was 0.83 (almost com-
plete strength of agreement).

Conclusively, the K score depends on prevalence and
ranges between moderate strength (0.56) when preva-
lence is low (15.01%) and almost perfect (0.83) when
prevalence is high (30.03%).

Materials and Methods

Two thousand three hundred and forty-four Pap smears were
retrospectively examined by two microscopists. Smears were
selected by chance from the cohort of samples examined during
a period of 12 years (1989-2001). These specific smears were
divided as follows. From the period of time between the years
1989 and 1995, 1,172 smears were taken and 176 were diagno-
sed as positive (prevalence: 15.01%); from the period of time
between the years 1995 and 2001, an equal number of smears
was taken and 352 were diag-nosed as positive (prevalence:
30.03%). Positive findings were those consistent with HPV
infection, SIL (CIN 1,2,3) and invasive carcinoma (of squa-
mous cell origin or adenocarcinoma). Each of the two observers
thoroughly examined all smears one by one and selected a dia-
gnosis according to fixed answers given as:

1. Negative.

2. Findings consistent with HPV infection.

3. Findings consistent with LGSIL (CIN 1).

4. Findings consistent with HGSIL (CIN 2, 3, and Ca in situ).

5. Positive (carcinoma arising from squamous epithelium).

6. Positive (carcinoma arising from glandular epithelium).

To assess quality in cervicovaginal cytology, Kappa coeffi-
cient was estimated; K value compares the level of observed
agreement to the level of agreement due to chance [1],
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K value is estimated by application of the formula, K = _f)° - P.

c

where P, is the observed proportion of agreement and P, is the
haphazard proportion of agreement.

Table 1 shows how P, and P, values are calculated.

K score for complete agreement is 1, for almost complete
agreement 0.81-1, for substantial agreement 0.61-0.80, for
moderate agreement 0.41-0.60, for fair agreement 0.21-0.40
and for chance agreement zero [2],

Results

Cytological findings from 1,172 smears (prevalence
15.01%) and 1,172 smears (prevalence 30.03%) are
shown in Tables 2 and 3.

Correlating the findings from Table 2, we found that
227 smears were diagnosed as positive by both observers,
739 smears were diagnosed as negative by both obser-
vers, 101 smears were reported positive by the first and
negative by the second observer and finally 105 smears
were reported negative by the first and positive by the
second observer (Table 4).

Correlating the findings from Table 3, we found that
299 smears were reported positive by both observers, 791
smears were reported negative by both observers, 35
smears were reported positive by the first and negative by
the second observer, and finally 47 smears were reported
negative by the first and positive by the second observer
(Table 5).

By applying the formulas (Table 1) when prevalence
was 15.01%, P, was 0.82, P, was 0.59 and K was 0.56
(moderate agreement); when prevalence was 30.03%, P,
was 0.93, P, was 0.58 and K was 0.83 (almost complete
agreement).

Table 1. — Calculation of P, and P, values.

2" observer

1" observer

Findings Positive Negative Total
Positive a c a+c
Negative b d b+d
Total a+b c+d N=a+b+c+d
p, = a+d
(at+c)(atb) , (b+d)(c+d)

P = N N

’ N

Table 2. — Cytological findings in 1,172 smears (prevalence
15.01%).

- HPV ~ LGSIL  HGSIL SCCa AdenoCa Total
1* observer 844 152 70 53 53 - 1,172
2" observer 840 158 70 58 41 5 1,172

Table 3. — Cytological findings in 1,172 smears (prevalence
30.03%).

- HPV LGSIL HGSIL SCCa AdenoCa Total
1* observer 833 105 87 93 46 3 1,172
2™ observer 826 111 84 96 52 3 1,172

Table 4. — Correlation of cytological findings reported from the
two observers in 1,172 smears (prevalence 15.01%).

1" observer

2™ observer Positive Negative Total
Positive 227 105 332
Negative 101 739 840
Total 328 844 1,172

Table 5. — Correlation of cytological findings reported by the
two observers in 1,172 smears (prevalence 30.03%).

1 observer

2" observer Positive Negative Total
Positive 299 47 346
Negative 35 791 826
Total 334 838 1,172

Discussion

The value of the K statistic has been discussed by Sil-
cocks [3], and he suggests that it is a statistical tool appli-
cable to laboratory quality control which can provide a
uniform criteria of repeatability.

In the study by Hicklin et al., use is made of the
Pearson correlation coefficient [4]. This is not the ideal
statistical method for analysis agreement of opinion
because it assumes that the report of one observer
influences another. From their study, calculation of the K
statistic for the two participating laboratories can be
made (value 0.73 if five categories are used or 0.43 if
their full 10 are used). The correlation coefficient was
also used by Ooms et al., in their study of bladder tumor
grading [5]. They also illustrated their results pictorially,
which did not show how pathologists differed among
themselves as regards a consensus view. Quoting percen-
tage agreements fails to take account of the degree of
agreement which could arise by chance [6-8].

Our findings are in concordance with the literature:
Horn et al. reported K=0.38 (fair agreement) which was
raised to 0.68 when arbitrary diagnoses were not inclu-
ded [9]. Hussain et al., also reported (in a study of 10
smears) K=0.79 (substantial agreement) but they admit
that the number of cases examined was minimal to
provide P, and P, values with gravity [10]. Finally,
Thomas et al. in a study of 140 smears reported K=0.41-
0.60 (moderate agreement) [11]. Brown and Brown sug-
gested that all that is required from a cytological report is
a comment on the presence of intraepithelial neoplasia or
invasion [12]. In the recommendations of the British
Society for Clinical Cytology Working Party follow-up
of some grades of abnormality can be done cytologically
[13]. To avoid completely overloading a colposcopy
service some reliance needs to be placed on the grading
of cytological abnormalities. We were unable to show
complete agreement at the benign/evidence of neoplasia
levels (no matter what grade) or at the evidence of intrae-
pithelial neoplasia/invasion levels, so perhaps it is these
areas that cervical cytology quality assessment schemes
should be focused on in future.
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Quality assessment should reflect on the cytopatholo-
gist’s and technician’s performance over the full range of
a laboratory’s practice; in an observer variation study, at
the outset all observers agree that the material is adequate
for the diagnosis under study. Overall organization of a
cytopathology laboratory, the levels of interest and train-
ing of both cytotechnologists and cytopathologists, and
the presence or absence of continuing education and
quality control programs have a very real effect on the
sensitivity of diagnostic cytopathology [14-16]. Impor-
tant factors which may contribute to laboratory sensiti-
vity are total volume of cases and patient population
being screened. Laboratories with a relatively small
volume (fewer than 10,000 cases per year) or receiving
material from a low risk segment of the population may
not have the opportunity to observe a sufficient spectrum
of neoplastic disease on a continuing basis to maintain an
adequate level of either interest or competence. The
average pathologist with responsibility for cytodiagnosis
often has not received adequate initial or continuing edu-
cation in the field of diagnostic cytopathology. This sta-
tement is documented by recent studies from an annual
cytopathology laboratory testing program in New York
State [17]. On initial examination, approximately 15% of
pathologists having to screen and interpret cytologic spe-
cimens without the aid of cytotechnologists did not meet
minimum standards. Laboratory certification by organi-
zations such as the International Academy of Cytology or
the American Society of Cytology aid in improving the
overall sensitivity of cytopathology laboratories on an
individual basis.

From the standpoint of reproducibility, the method of
reporting cellular evidence of disease has now been satis-
factorily employed by numerous cytotechnologists and
pathologists trained in several different laboratories.

There are those who are somewhat critical of the data
presented by certain laboratories with respect to the high
level of specificity of diagnosis reported. For example,
Koss [18] has stated: “We have to differentiate between
what I call the closed system and open system. The
closed system is that in which a single laboratory com-
pares its cytologic results with its own histologic inter-
pretation. There the accuracy may be very high. In what
I call the open system, in which different observers in dif-
ferent laboratories compare their results, the accuracy is
not nearly satisfactory’’. In response to this type of
comment, the results of our study would appear appro-
priate. It is towards this goal upon which the philosophi-
cal foundations of diagnostic cytopathology are built.
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