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Agreement between observers for Pap smear and viduaspection tests

in Floriandpolis, southern Brazil

Abstract

Aim: Despite well established validity and reliabilityf ®ap test, a significant
proportion of false negative test results still e@ms and is partially due to the lack of
agreement between observers. Visual inspectids {88T) share this difficulty but
their results are immediately available, thus mgkitneasier to reduce disagreement
between observers if these are well trained. Thectibe of this paper was to verify the
agreement on atypical squamous cells of undetednsignificance (ASC-US) or
higher grade lesions between different examineth Rap smear and visual inspection

tests (VIT) in screening for cervical cancer.

Study design: a cross-sectional study was conducted among ctingeglients
attending cervical cancer screening services airagovernmental medical facility in

southern Brazil.

Place and Duration of Study: “Rede Feminina de Combate ao Cancer”, a female
cancer prevention center in Florianopolis, souttignawil, between June 2010 and July

2012.

Methodology: Two observers evaluated 353 Pap smear test specamd 284 visual

inspection tests (VIT) of the women screened fawical cancer in female cancer
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prevention center in southern Brazil. VIT startedhwnaked eye examination after
visual inspection by applying acetic acid (VIA) ahdgol's iodine (VILI) to cervix,

followed by additional examination with 2x magnifgi glass for both modalities.

Results: Concordance between the first and the secondwdrsexgarding Pap test was
reasonably good (kappa=0.67) but was even betgardang all VIT modalities (kappa
range 0.76-0.83). Magnifying glass did not sigaifidy improve the agreement.
Conclusions:VIT showed very good agreement between obserdeiding VIT to Pap

smear test may improve diagnostic accuracy in cahgancer screening.

Key words: interobserver agreement, Pap test, visual inspettits, cervical cancer.
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1 Introduction

Many countries rely solely on the Pap smear tastéovical cancer screening.
In Brazil, the National Institute for Cancer (abbréCA in Portuguese) recommends
its use for screening women between 25 and 64 ysdrsvery three years after two
consecutive negative test results [1,2]. Howevarious errors can occur, such as those
during the specimen collection and those due fermint interpretations of the specimen
between the examiners, as well as false negatsterésults [3]. This paper examines
the second component and describes an attempdioeét by adding visual inspection

tests (VIT).

Visual inspection techniques (VIT) have been ampilpted in Asian and
African countries with limited resources where #uzess to Pap test screening is too
restricted and women health prevention programs pnecarious [4-7]. Visual
inspection with acetic acid (VIA) and visual inspen with Lugol’s iodine (VILI) have
been particularly popular among VIT. Their advaetggclude a sensitivity similar to
Pap test in detecting high-grade cervical lesitovg,cost, simple execution, availability
of test result immediately after the test applmatnd thus the viability of the “see and
treat” protocol [5-7]. Also, a short training coaref 3-14 days can be administered to
medical professionals of varying background in ortte capacitate them for cervical
screening. VIT aralternative screening methodthich are both effective and appropriate
in countries with lacking adequate laboratory fde# and well trained screening
professionals [6] e.g. Brazil. However, intensiveitial training and periodic
refreshment and/or upgrade courses are necessagndore effectiveness of this
strategy in reducing false negative and false pesiest results [8,9].

Although interobserver agreement is an importanhmanent of diagnostic

accuracy, there are very few studies on agreementwelen health professionals
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involved in cervical cancer screening with VIT, shiimiting the wider application of
this method, particularly in the countries with itied resources.
The aim of this study was to verify the interobsgnagreement (I0OA) in

screening for cervical cancer by Pap test and YIFlorianopolis, southern Brazil.

2 Materials and methods

A cross-sectional study evaluated IOA for 353 Rapa test specimen and 284
VIT specimen of the women who already had sexdatiomships and attended cervical
cancer screening in Florianopolis, the capital led Santa Catarina state in southern
Brazil, between June 2010 and June 2012. The siteaxclinic specialized in this type
of screening and maintained by a non-governmemgadrozation set to prevent cancer

in women (abbrev. RFCCF in Portuguese).

2.1 Inclusion criteria

All women who were scheduled for regular screerang signed the consent

form were eligible for the study providing they heaal intact cervix.

2.2 Exclusion criteria

The women who had been submitted to total hystemegtor diagnosed with
HPV, anal or genital condyloma lesions, as welittasse diagnosed with HIV, were
excluded from the study. Among 353 women screengll Rap test, 96 were not
evaluated with VIT because they missed colposcateduled shortly after the Pap

test.

2.3Diagnostic criteria and specimen collection for Papest
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The Pap test specimen was collected by a nurse avigh 20 years of work
experience. Two specimens were collected for eawminam: one by scraping with Ayre
spatula from ectocervix and another by endocervimakh from endocervix. Both

specimens were fixed by 70% alcohol and staineBdpanicolaou technique.

The Pap test results were classified accordingi¢oBeethesda System of 2001
[10]: negative for intraepithelial lesion or malignan@typical squamous cells of
undetermined significance (ASC-US) or cannot exelitSIL (ASC-H); Low grade
squamous intraepithelial lesion (LSIL); High gradguamous intraepithelial lesion
(HSIL) or with features suspicious for invasion ifivasion is suspected); Squamous
cell carcinoma; Atypical endocervical cells (ndhertwise specified (NOS) or specify in
comments), endometrial cells (NOS or specify in pw@nts) and glandular cells (NOS
or specify in comments); atypical glandular cel&SGC), AGC-favor neoplastic;
endocervical adenocarcinoma in situ; Adenocarcing@adocervical, endometrial,

extrauterine, not otherwise specified (NOS); othatignant neoplasms.

The first observer to make the diagnosis was ar#dbry technician specialized
in cytological tests with thirty years of work expmance. The second observer was a
pathologist specialized in cytopathology and emgtbigy the University Hospital of the
Federal University of Santa Catarina for forty yeaBoth observers had to classify
specimen as altered (thus requiring further ingasibn) or otherwise, where the
alteration of interest was defined as atypical sguzs cells of undetermined
significance (ASC-US) or higher grade. In the cdetwo observers disagreed, a third
observer was called to decide. The latter was laopagist specialized in cytopathology
with over thirty years of work experience and emyplb by the same laboratory as the
second observer. The first observer has accedetmedical records standardized by

the Brazilian Ministry of Health but did not knowhether the specimen under
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evaluation was part of the study or not. Both teeosid and the third pathologist had
over thirty years of experience in cervical scragrand worked in the same laboratory
but did not have access to the medical recordsh@oknowledge of the first observer’s

diagnosis.

2.4 Diagnostic criteria and procedures for VIT

VIT were performed by the same nurse who collethhedPap test specimen. She
took a 130 hours course on VIT, based on IARC (fr@Bonal Agency for Research on
Cancer) manual [11] and administered by an expeeigrgynecologist specialized in
colposcopy and cervical cancer screening. The Wdited immediately after collection
of Pap and in the presence of a 100 W cold liglt wie application of a 5% acetic acid
to the cervix for one minute and a naked eye exation to make the VIA diagnosis.
Next, a 2% Lugol’s iodine solution was applied iml@r to make the VILI diagnosis.
Both VIA and VILI naked eye examinations were falled by additional examination
with 2x magnifying glass in order to make VIAM aNdLIM diagnoses. The second
VIT observer was a gynecologist who re-examinedstaitly participants but was blind
to the findings of the first one. In addition, cofgopy was performed for all of them.
All VIT results were classified as positive or ngga according to the IARC manual

[11].

Both VIA and VIAM diagnoses were classified as rtegaunder following
conditions after the application of acetic acidtle absence of acetowhite areas or if
these were pale or ill-defined, whitish with undistble margins blending with the
epithelium, areas with salient white line underlyithe squamo-columnar junction
(SCJ), angular acetowhite areas, dispersed wlesaar away from the SCJ or in the

external orifice of the cervix (EOC) if the SCJ wat visualized, acetowhitening of the
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mucus or Nabothian cysts and normal acetowhiteminghe columnar epithelium.
Positive diagnosisvas defined when the visible presence of well-éggfinopaque
acetowhite areas abutting a fully visible SCJ ertitansformation zone or around EOC

if SCJ was not visible, as well as acetowhitenésseoentire cervix or its growth [11].

Negative VILI and VILIM diagnoses included the fmNing findings: normal
cervix where squamous epithelium turned black omior and the columnar epithelium
remained pale, colorless or partially brown in ttensformation zone, or thin yellow,
ill-defined non-iodine uptake areas on the cergpated far away from the SCJ, with or
without extension to the vagina. Positive diagnegs defined as well defined, thick,
mustard or saffron yellow area touching the SCaéanupying a large portion of the

cervix [11].

Biopsy was performed for all VIT-positive casescliding white acetic
epithelium, mosaic or point-like forms, atypical sealar presentations, enlarged
glandular orifices and iodine-negative areas. Daffely from the IARC manual, the
cases considered difficult to classify as eithesifpee or negative on VIT screening
were treated as positive and investigated furttmers increasing the possibility of false

positive test results.

Individual clinical and laboratory data were enterand analyzed by Stata
software version 12.1. Kappa statistic was usedmiasure agreement between

observers. The type | error was fixed at 5% (Ps0.0

2.5 Ethical approval

The Federal University of Santa Catarina ethicsradtee approved the study protocol

under number 681/10 on February 26, 2010.
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3 Results

Mean age of the women who patrticipated in the stwdg 31.6 years (range
18.0-54.0) for Pap and 29.8 years (range 18.0-38r0YIT. The age of the menarche
for Pap was reported at 13.0 years (range 10.0-1&nd that of the first sexual
intercourse was at 16.6 years (range 13.0-23.0)VFD the age of the menarche was
reported at 12.7 years (range 10.0-16.0) and th#teofirst sexual intercourse was at
16.9 years (range 13.0-23.0). Thus the mean ag¢éharae of the menarche was very

similar between the women screened by Pap teshyaindT.

Concordance of 0.67 between the first and the skofserver regarding Pap
test was reasonably good (Table 1). However, colawe indices between these two

observers and the third one were poor (kappa vai@d4 and 0.23).

Table 1- Interobserver agreement for Pap test: &kapgutistic and its 95% confidence
intervals (ClI)

168

Pap Test Observer 2 Kappa Observer 3 Kappa

(+) (-) Cl95% (+) (-) Cl 95%,
Observer 0,€7 O.ﬁ
(+) 33 17 (0.56-0.78) 12 6 (O. —8.45)
(-) 10 293 10 9
Total 43 310 22 15 171
Observer 172
(+) - - 18 9 0.23
(-) - - 4 6 (0.0,954)
Total 22 15

Pap test positive (+) if lesion gradeASC-US, otherwise negative (-)
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Concordance between the first and the second arsegarding VIT was pretty
good for all modalities considered separately ali a pulled together, with kappa

values ranging between 0.76 and 0.83 (Table 2).

Table 2— Interobserver agreement for visual inspedests: kappa statistic and its 95%

confidence intervals (ClI)

Test Observer 2 Kappa Test Observer 2 Kappa
(+) (-) Cl 95% (+) (-) Cl95%

VIA VIAM

Observer 1 0.77 Observer 1 0.77

(+) 66 23 (0.65-0.88) (+) 67 22 (0.65-0.88)

(-) 4 191 (-) 5 190

Total 70 214 Total 72 212

VILI VILIM

Observer 1 0.81 Observer 1 0.83

(+) 71 22 (0.70-0.93) (+) 69 20 (0.71-0.94)

(-) 0 191 (-) 0 195

Total 71 213 Total 69 215

VIT

Observer 1 0.76

(+) 155 4 (0.64-0.87)

(-) 30 95

Total 185 99

VIA = visual inspection with acetic acid;

VIAM = visual inspection with acetic acid magnified

VILI = visual inspection with lugol’s iodine;

VILIM = visual inspection with lugol’'s iodine magined,;
VIT = visual inspection tests;

VIT (+) = any positive results on VIA, VIAM, VILI oVILIM;
VIT (-) = VIA, VIAM, VILI and VILIM all negative.

Interobserver concordance was low between Pap #&st histological
examination as gold standard and resulted in higphgation of false negative results of
the specimen Pap-diagnosed as normal or inflammatmong the former, 32.1%
were cervical intraepithelial neoplasia grade IN@) and 17.9% were in fact CIN 2 or

CIN 3, whereas 32.4% of the cases Pap-diagnosedflasimatory were considered
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CIN 1 and 2.7% CIN 2 or CIN 3 by histological exaation (Table 3). Three quarters

of the ASC-US and half of the ASC-H diagnoses \ap Eest turned out to be CIN 1.

Table 3 Concordance between Pap test and VIT sewithh histological examination as

gold standard

Histopath@y Results

Cervicitis
CO Results and/or

Metaplasia CIN 1 CIN 2/3 Carcinoma

Total n % n % n % n %

ezl 28 14 50,0 9 321 5 179 © 0,0
Inflammatory 37 24 64,9 12 324 1 2,7 0 0,0
ASC-US 8 2 25,0 6 750 O 0 0 0,0
ASC-H 6 1 16,7 3 500 1 16,7 1 16,7
L 7 1 14,3 3 429 3 429 0 0,0
nlEE 7 1 14,3 1 143 5 714 0 0,0
VIT
Negative 15 7 46,7 5 333 3 20,0 0 0,0
Rosiive 78 36 462 29 372 12 154 1 1,2
Total 93 43 46,2 34 36,6 15 16,1 1 1,1

ASC-US = atypical squamous cells of undetermingdicance;

ASC-H = atypical squamous cells of undeterminediigance cannot exclude HSIL ;
LSIL = Low grade squamous intraepithelial lesion ;

HSIL = High grade squamous intraepithelial lesion;

CIN 1 = cervical intraepithelial neoplasia grade 1

CIN 2/3 = cervical intraepithelial neoplasia gr&der 3;

VIT (+) = any positive results on VIA, VIAM, VILI oVILIM;
VIT (-) = VIA, VIAM, VILI and VILIM all negatives.
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Within Pap-diagnosed LSIL category, 42.9% were wisgd as CIN 1 and the
same percentage as CIN 2 or CIN 3 by histologigahenation. Within Pap-diagnosed
HSIL category, 71.4% were in agreement with thel gndard.

Among VIT-positive cases, 53.8% were confirmedwshsoy the gold standard,
of which 37.2% were CIN 1, 15.4% were CIN 2 or GNwnd 1.2% were cancer cases
(Table 3). On the other hand, among 15 VIT-negatases, 46.7% were confirmed as
such by the gold standard, one third were diagnasedIN 1 and one fifth as CIN 2 or

CIN 3.

4 Discussion

Interobserver agreement is an important componémiagnostic accuracy of
both Pap and VIT tests. Adequate training of hepltbtfessionals for cervical cancer
screening plays a key role in achieving good aayu these tests, particularly in

reducing the false negative rate, as reportedathan Brazilian study [12].

A reasonable agreement between the first and tendeobserver regarding Pap
test result, and their poor agreement with thedtlibserver, may be explained by
inadequate staining and/or fixation of the specimasnreported occasionally by the
former. Low quality of the staining material, higlworkload for the screening
professionals and different classification standdodt morphological alteration used by
the observers may have contributed to disagreemernPap test diagnoses in some
cases. However, it should be kept in mind thatthivel observer re-examined only the
specimen with discrepant diagnosis between the dinsl the second observer, which

were likely more difficult to classify and thereéoto agree upon.
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Despite above obstacles, the concordance betweefirshtwo observers in the
present study (kappa=0.67) was better than therepated in another study based on
hundred specimen which were initially evaluated &y experienced laboratory
technician and revised by three pathologists, agtgemean kappa value of 0.56 [13].
Yet another Brazilian study also found good agregrbetween the first two observers
(kappa=0.67) but their poor agreement with thedttone (kappa=0.02) [14]. The
concordance between the first observer and an expenel was pretty good
(kappa=0.75), thus indicating a good diagnostiaieaxy of the first observeA lack of
precise guidelines for diagnostic interpretationPaip test contributed to only modest
agreement (kappa=0.46) in an important multicergtucly which concluded that better
training and more rigorous quality control may iy the agreement level [15]. The
present study range of kappa values (0.76-0.83)roothis conclusion regarding VIT.
Extensive training of the observers with particultention to the difficulties in
diagnostic classification has been emphasized énliterature [5,7-9,16,17] but its

routine implementation among screening profess®reahains a challenge.

Small magnification (2x) did not improve the I0A either VIA or VILI in the
present study. However, the studies with largermimation (4x) showed its beneficial

effect on diagnostic accuracy, especially in impngvest specificity [18].

VILI and VILIM had the highest IOA rates, probabiipe to the fact that the
diagnoses were made immediately after the Lugobine application as opposed to a
one minute wait for VIA. In addition, the whitenimaf acetic acid in VIA may be
difficult to localize when the area of lesion isamwithin transformation zone, next to
a large area of immature metaplasia or glandulssué. Also, acetic acid may
occasionally cause bleeding of the cervix whiclerfgres with accurate VIT diagnosis

[19].
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A large multicentric study in India and Africa aetiled moderate 10A for VIA,
with mean kappa value of 0.38 (range 0.15-0.65psxcill sites [20]. Considerably
higher kappa of 0.77 for VIA in the present studgiynioe due to longer training of the
observers and lesser specimen variation in a soegiter study. The same type of study
in Karnataka, India, found low-to-moderate agreemn{&appa=0.36) between a nurse
and a physician after a 2-week training to diagnOtie 2 or higher grade lesion by
VIA, using IARC diagnostic criteria [21]. In theeaxv of these results, it seems worth
providing a more extensive training for screeningf@ssionals in order to improve I0A

with VIT.

Average kappa of 0.57 was obtained for IOA amormgehVIA experts who
evaluated 144 photographs of the cervix after apptin of acetic acid, without any aid
from the clinical data [22]. The women who partatigd in the study were from India,
South Africa and Peru. The results indicate poatmti VIA for controlling the quality
of screening programs at an affordable cost, ewverthe countries with limited
resources. Where there is a substantial lack aigdascreening professionals, nurses
can be trained to perform the screening. Howeues, dffectiveness of the training
critically depends on its periodic reinforcemenginty in order to reduce false positive
test results and consequently the screening c®$is Ihternet may provide a low-cost
alternative to sending digitalized photographshef tervix to a quality control center.
Monitoring whether local screening site has acldexeasonable I0A (kappa 0.40 or

higher) can be used among criteria of a good queditvical cancer prevention [7].

The importance of adequate specimen collectiomefttansformation zone has
been well established in the literature [3,23-2%] aonfirmed in Table 3 of the present
study. This finding goes along with the report t8a% of pre-malignant and malignant

cervical lesions originated from SCJ and thus dlffi to reach, so that the lesions are
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not well represented in the specimen [27]. Sorodiss have shown that even after
very careful specimen collection, less than 20%hefcells collected actually reach the
lamina (so - called transference error) and thatstiecimen collection instruments may

be source of error as well [24,25].

A case-control study found that blood and inflamoratof the cervix
significantly contribute to diagnostic errors inpPscreening [26]. Also, false negative
results were highly influenced by the presencetgpieal cells, either isolated or in
small number, and chromatin. In addition, reinfogcithe motivation of screening
professionals and periodic refreshment courses medyce diagnostic errors [6,9,27].
Other factors that reduce diagnostic accuracy &e difficulties in visualizing

endocervix and the lack of experience in recoggizdenocarcinoma [11,28].

5 Conclusions

IOA for VIT was very good in the present study mdicated by the kappa range
between 0.77 and 0.83 for VIA, VIAM, VILI and VILIMMagnifying (2x) did not

improve the IOA.

IOA was better for VIT than for Pap test, althoupk difference did not reach

statistical significance.

The results of this study give support to the notizat better standardization of
the VIT diagnostic criteria, extensive training sfreening professionals followed by
periodic update and quality control monitoring afreening sites hold promise of
significantly improving cervical cancer screeningevertheless, more studies are

needed to better evaluate the VIT validity andatality before recommending these
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309 with limited resources.
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