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mortality of cervical carcinoma (CC),'-3 and the Pap ually, which limj usefulness in the continuous
test (when properly done at all steps), remains at the quality moni go gy laboratories. This new
moment the only screening test with established cost- software s laboratory quality control (QC)
effectiveness.!-!! Like any other diagnostic pro procedures by ¢ ting all the required QC indica-
tly demonstrated.39
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Tablel Summary of Analysis Accuracy for Slide Sets A-D (Clear-Cut Cases)
cl 95% ClI
No. of slides 73 No. of labgratories
No of reports 272
A (True positives) 129 86.4-96.0 .004
D (True negatives) 113 78.4-91.1 .005
C (False negatives) 11 4.0-13.6 .001
B (False positives) 19 8.9-21.6 .000
80.7-92.1 .004
84.7-95.5

software have been reco
basic statistical an
recorded from the 4 la

were d1v1ded into 6 groups:

ratories, diagnostic categories, manage
mendations and judgment of diagnostic

t1C variabil-

described?>:
1 plus HPV

ells of undetermined
CIN 1 (associated or

performed separately for thegfelear-
lide sets A, B, C and D and th ffi-
e set E) and presented separate e

Juate and inadequate accordi
endations were grouped i cdte-

summarizes the accuracy an
e sets A-D. For all laboratories
as 92.1% (95% CI 86.4-96

mear; and 3 = colposcopy or,
he simple and weighted x fo

Tablell Interlaboratory in Slide Sets A-D'Meas, K Values
Sal Chance

Comparison agree « Simple 95% Cl (k)

LABS vs. all LABS PE=0.34 k=0.50 .73'< Ky, < 0.84
LABO2 vs. all LAB PE=0.33 K =0.50 .75 <1, < 0.89
LABO3 vs. all LAB PE=0.34 Kk=0.50 0.60 <k, <0.81
LABO4 vs. all LAB PE=0.34 k=0.52 0.65 < ¥, < 0.83
LABOS5 vs. all LAB PE=0.34 K =0.50 0.75 <, <0.88
LABO2 vs. other LABS PE=0.33 0.75 < K, < 0.89
LABO2 vs. LABO3 PE=0.33 0.34 <x, <079
LABO2 vs. LABO4 PE=0.3 0.40 < ¥, < 0.81
LABO2 vs. LABO5 PE = 0.81 <, <0.96
LABO3 vs. 0 3 P0=0.66 PE= 0.48 <, <0.70
LABO3 68 P0=0.63 PE=0. 0.34 <x,, <079
LABO3 67 P0=0.76 PE=0.34 0.68 <k, < 0.96
LABO3 vs. L 72 P0=0.63 PE=0.35 0.39<x,, <078
LABO4 vs. othe 3 P0=0.68 PE=0.34 0.65 < ¥, < 0.83
LABO4 vs. LAB02 61 P0=0.61 PE=0.33 0.25<x<0.58 0.40 < x,,, < 0.81
LABO4 vs. LABO3 67 P0=0.76 PE=0.34 0.50<k<0.78 Ky = 0.82 0.68 < ¥, < 0.96
LABO4 vs. LABO5 66 P0=0.65 PE=0.35 031<K<0.61 Ky =0.71 0.56 < %, < 0.86
LABO5 vs. other LABS 3 P0=0.68 PE=0.34 047 <x<0.61 Ky =0.59 0.48 < x,,, < 0.70
LABO5 vs. LAB02 65 P0=0.72 P . 0.46 <k <0.73 K,y = 0.88 0.81 < ¥, <0.96
LABO5 vs. LABO3 72 P0=0.63 0 K=042 0.28 < k< 0.56 Ky = 0.59 0.39<x,, <078
LABO5 vs. LABO4 66 P0=0.65 R Kk=0.46 0.31<kx<0.61 Ky =071 0.56 < x,,, < 0.86

4
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Table Ill  Global Agreement in Slide Sets A-D Evaluated by Simple 85.6% (95% C .1)4The PPV was 87.2% and

and Weighted x es were not registered as

No. of slides 97 No. of laboratories 4

No. of reports 362 Mean no. of reports n individual laboratories in slide
perslide ummartized in Table II, giving both sim-

PO rawagree) 067 PE (chance agree) d K values for these interlaborato

K Simple 0.51 95% Cl for x b ry

K Weighted 0.80 95% Cl for i,

; 0! pa s. The global summary of this agreement
s giv Table III. Agreement is moderate using
i :K=0.50 (95% CI 0.44-0.56), but substantial
most perfect) using the weighted x (, =
5% CI0.73-0.84).
i d for Slide Sets A-D &

Table IV Main Diagnose

Slide Other HP
code diagnoses® CIN 1 cC Total A
6A 0 4 0 4 1.00
7A 4 4
8A 0 0 1 3 4
9A 0 0 4
10A 0 0 4
1 0 1 0 3 033 1.00 1.00
0 0 3 1 1.00 1.00 1.00
1 0 0 0 1.00 1.00
0 3 1 0.50 1.00 1.00
0 3 1 0 0 4 1.00
0 0 0 3 3
0 0 2 0 4 1.00
0 0 1 2 4 1.00
0 2 2 1.0 1.00 0.50 0.00
1 1 2 4 0.33 1.00 1.00
0 2 1 0 0.33 0.50 0.00
1 1 0 1 1.00 1.00 1.00 1.0
2 2 0 0 1.00 1.00
3 1 0 1.00 1.00
1 1 0 1.00 1.00
2 0 4 1.00 1.00
0 0 1 4 1.00 1.00
2 0 4 1.00 1.00 0.50
2 0 0 0 4 0.00
2 2 0 0 4 1.00 1 1.00
0 3 0 4 1.00 0.50
0 2 2 4 1.00 0.00
0 2 0 2 4 0.00
0 0 0 4 4 1.00 1.00
0 0 2 2 4 .00 1.00 1.00
2 0 1 3 0.67 0.33
0 1 1 0 0.50 0.00 0.50 0.00
3 0 0 0 1.00 1.00
0 0 2 1.00 1.00 0.50 0.00
0 1 1.00 1.00 0.75 0.50
0 0 1 3 1.00 1.00 1.00 1.00
8D 2 0 0 0 1.00 1.00
9D 0 0 4 0 1.00 1.00 1.00 1.00
10D 1 0 0 0 1.00 1.00
12D 1 0 0 0 2 0.67 0.33
18D 0 0 0 0 4 1.00 1.00
19D 0 0 0 3 1 1.00 1.00 1.00 1.00
20D 1 2 1 0 0 1.00 1.00 0.75 0.50
Mean index values 0.80 0.87 0.74 0.82 0.64

aNegative for intraepithelial lesion or malignancy but not inadeq
CC = cervical carcinoma, HPV = human papillomavirus.
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TableV  Summary of Accuracy Analysis for Slide Set E (Difficult Cases)

Cl % Cl

No. of slides 20 No. of laboratories

No. of reports 77

A (true positives) 57 62.8-83.4 95.003

D (true negatives) 0 0.0-0.0 95.000

C (galse negatives) 20 16.6-37.2 95.003

D (false positives) 0 0.0-0.0 95.000
93.7-100.0 95.001

0.0-16.8

The diagnostic vagi 1 es fo
slides in sets A-D a n Table in
A, B and C range from all labora ake the
) es make
puted using

Bl=1-2(1

es for individual
are listed 1 VIII. The mean of the
index B and index C (important

0. these difficult cases, the
, the mean B1 index 1.00 and
s 0.61 (Table VIII).
sets were analyzed together. er-
tors for the 5 sets are summa i

C (important vari- \¢
ut sets, the mean Al

ili
b

city 85.6% (95% CI 78.4-91.1
oratory reproducibility for all slid
le X, where simple x is 0.51 ( %

0.46-0:

Table VI Interlaboratory

Comparison K Simple

LABO2 vs. other LABS

K=0.52

0.45 < K, < 0.93

LABS vs. all LABS 6 k=045 .
LABO2 vs. all LAB 3 Kk=0.52 45 <, <0.93
LABO3 vs. all LAB 3 k=046 .01 <%, <052
LABO4 vs. all LAB 3 k=052 0.45<x,, <093
LABO5 vs. all LAB 3 Kk=0.32 0.23 <k, < 0.67
3
9

LABO2 vs. LABO3
LABO2 vs. LAB04
LABO2 vs. LABO5
LABO3 vs. othe

LABO4 vs. LABO
LABO4 vs. LABO3
LABO4 vs. LABO5
LABOS5 vs. other LABS
LABO5 vs. LAB02
LABO5 vs. LABO3
LABO5 vs. LABO4

9
19
19
3
19
19 0.28 <k <0.79
18 0.09<x<0.61
3 0.17<x <048
18 0.09<x<0.61
19 —0.06 < K < 0.56
18 0.09<x<0.61

-0.01 <k, <0.92
0.55 <, < 1.00
0.28 <k, < 1.00
0.01 <, <0.52

-0.01 <k, <0.92

-0.01 <x,, <0.92

-043 <x,,<0.38
0.45 < ¥, <0.93
0.55 <k, < 1.00

-0.01 <k, <0.92
Ky = 0.64 0.28 <K, < 1.00
Ky =045 0.23 <k, <0.67
Ky = 0.64 0.28 <k, < 1.00
Ky=-003  -043<k, <038
Ky = 0.64 0.28 <k, < 1.00
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Table VIl  Global Agreement in Slide Set E Evaluated by Simple and i are program that could

Weighted k dices, performance indi-

No. of slides 20  No.of laboratories 4 ibility tests was unavailable. To fill

No. of reports 77 Mean nﬁaof reports developed new statistical soft-
per slide

PO (raw agree)  0.67 PE (chance agree) . . . . .
x Simple 045  95% Clfor & in a simulation study using virtual
K Weighted 053 95% Clfor i, s and virtual samples.?? The program was

in a standard Microsoft environment and
with Windows "98 (Microsoft Inc., Red-
, Washington, U.S.A.) and later systems. It
and weighted x = 0.80 (95% used on a single personal computer (work:
the lower limit of almost pe mode) and in a client and server environ
agnostic variability in i i software interfaces with Microsoft Offic
are listed in Table procedures (used fo
index, which is 0.63. ing) and with
the software
an ia a fast, ef-

in cyto logy ' laboratories i i vider.30 The
e e recent liter- ibility 1n the alterna-

te of false negatives tive r relational data-
ental diagnostic er- r hand, would be suitable

ceeding ep ticular, with Exc
and export and

. . cess database, w.
Discussion

Issues relate
have at
ature.

ry type. In addition to all
E, SP, PPV and NPV) and
software also calculategghie re-
ced diagnostic accuracy indi {

in external QC programs.
isted several features as essenti

check diagnostic approach an
sensus criteria through c ies as raters to test the interlab produci
be effective and adequate, this n ty of conventional Pap smears.
of appropriate software for filj a i Indeed, diagnostic reproducibiti
of accuracy and reliabili i the 2 major issues in
should include statisti and dressed by a numbe
accuracy, using th quality assurance (Q
line.2530 tations, as well as bene

ccuracy are
ogy and ¢

e ad-
e and T
tical and al -
extern:! q ssurance

nce dia

Table VIll  Main Diagnoses an igbility Indices Calculated for Slide Set E

Slide Other

code diagnoses? CIN CIN 2 CIN3 cC B1

2E 0 0 0 0.75 0.50
3E 2 1 0 1.00 0.75 0.50
4E 3 0 1 1.00 0.75 0.50
6E 3 0 0 1.00 1.00
8E 4 0 0 1.00 1.00
12E 3 0 0 1.00 1.00
13E 1 0 0 0 0.50 0.00
15E 0 0 0 2 1.00 1.00 1.00
16E 0 2 0 2 1.00 0.50 0.00
17E 0 3 0 1 1.00 0.75 0.50
19E 1 0 0 0 0.75 0.50
20E 1 0 0 1 1.00 0.75 0.50
Mean indexes values 0.95 0.90 1.00 1.00 0.80 0.61

aNegative for intraepithelial lesion or malignancy but not inadequate S
CC = cervical carcinoma, HPV = human papillomavirus.
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Table IX Summary of the Accuracy Analysis for All 5 Slide Sets (A-E)

cl 95% Cl
No. of slides 93 No. of laboratories
No. of reports 349
A (True positives) 186 80.3-90.1 .003
D (True negatives) 113 78.4-91.1 .005
C (False negatives) 31 9.9-19.7 .003
B (False positives) 19 8.9-31.6 .000
85.9-94.3 .003
70.9-84.9

(EQA) schemes for
tensively discussed {

is, it gives more weight to a disagree etwe
CIN 1 and invasige cancer than betwee

Several field studies CIN 2.2829 Ta nto considera i stic
EQA settings improve th difficulty of set ich i
formance an particip plicates a modera

tect major d ies 1 cervical cy-

tology
perfor, i are subject to poten- ranking, indicat-
tialobi QA principles, any i

of each participant individually,
boratory as a whole.3” Circul
boratories is the core of the 1
VC and quality improvement (QI), and
ethod to evaluate interobserv. in-

diagnostic difficulty: 4 sets
80) and 1 set of difficult cases ( 6%),
interlaboratory agreement in iterature.’®
pared, not unexpectedly i i i ice

ears 1n this study, as shown by
es and positives (SE 85.7% a

cases slide set (set E i i and set E (Tables

i | plained, these indices
ed, because the former set tiate between
with all categories and borderld aswell. The this study, iscrigi iably between
K statistic is considered the i

found a crude
dom agreement. It can be ¢ i ighted € of 0.79 in a
erns of 5 laboratories
ories (benign, CIN, and
our approach, using the diagnostic
001, including ASC and AGC, a

diagnostic categories can be
, takes into account not on
the prese géement but also its extent;

TableX G reement in All Slide Sets (A—E) Evaluated by Simple
and Weighted k

stic Variability Indices Calculated for All Slide Sets

No. of slides 97 No. of laboratories 4 S 55 No. of laboratories 4

No. of reports 362 Mean no. of reports 3.73 . of reports 211 Mean no. of reports 3.84
per slide per slide

PO (raw agree) 0.67 PE (chance agree) Mean A index 0.91 Mean A1 index 0.83

K Simple 0.51 95% Cl for ¥ Mean B index 0.89 Mean BT index 0.78

K Weighted 080  95%Clforx,, Mean Cindex 0.82 Mean C1 index 0.63
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crude agreement of 0.67% was obtained among the 4
laboratories, with nonweighted k of 0.45 (Table VII).
For these difficult cases, this reflects good diagnostic
accuracy, which was not markedly better for rdutine
cases (Table III) when nonweighted « was use 1).
In evaluating the results of studies like this, it
be borne in mind that cytology and hisg
most diagnostic technologies, are subject
able intraobserver and interobserver yaria
shown, for example, by the wide vz
nostic categories of TBS amo
ries.?>>3? Alarmingly, int
as 35% has been obtai
topathologists asse
Compared with that, th
are significantly better, however.
100 slides (in,
cases), the ra
0.51 an
indica

t laborato-

er agreemev

exp
smears

xercise
e‘entire set of

and difficult
regular K =

, in particular,
y agreement among

dy shows that it is po
interlaboratory reproducibili

or the laboratories to test
ically analyzing sets of smears i

QI. It must be stressed fi
cytopathologist plays
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