Supplementary Material
1. Appendix A — Search Strategy
Final search strategy: #6
#1 AND #2 AND #3 =#5
#5 NOT #4 = #6
Inclusion date: 1990- 2024

01/01/1990- 31/12/2024: 8685 papers

Filter:

Clinical Study, Clinical Trial, Clinical Trial Protocol, Clinical Trial, Phase I, Clinical Trial,
Phase I, Clinical Trial, Phase lll, Clinical Trial, Phase IV, Comparative Study, Evaluation
Study, Meta-Analysis, Multicenter Study, Observational Study, Pragmatic Clinical Trial,
Randomized Controlled Trial, Review, Systematic Review, Validation Study, English,
Humans, MEDLINE

‘Cancer’ Keywords
Search #1

(“cancer” OR “neoplasms” OR “malignancy” OR “tumor” OR “carcinoma” OR “oncology”
OR “malignant disease” OR “breast cancer” OR “breast carcinoma” OR “ductal
carcinoma” OR “lobular carcinoma” OR “mammary neoplasm” OR “prostate cancer” OR
“prostatic carcinoma” OR “adenocarcinoma of the prostate” OR “prostate neoplasm” OR
“colorectal cancer” OR “colon cancer” OR “rectal cancer” OR “colorectal carcinoma” OR
“colon adenocarcinoma” OR “colorectal neoplasm” OR “large bowel cancer” OR “lung
cancer” OR “pulmonary carcinoma” OR “non-small cell lung cancer” OR “small cell lung

cancer” OR “bronchogenic carcinoma” OR “lung neoplasm”)



‘Quality Indicators’ Keywords
Search #2

("quality indicator*" OR "quality measure*" OR "performance indicator*" OR

*n

"performance measure*" OR "benchmark*" OR "process measure*™ OR "outcome
measure™ OR "quality standard*" OR "clinical indicator*™ OR "healthcare quality" OR
"quality assessment" OR "quality assurance" OR "quality control" OR "service quality"
OR "quality improvement" OR "quality metric*" OR "quality evaluation" OR "healthcare

indicator*")

‘Anatomic Pathology, Molecular Pathology & Cytopathology’ Keywords
Search #3

("pathology" OR "histopathology" OR "anatomical pathology" OR "diagnostic pathology"
OR "tissue pathology" OR "clinical pathology" OR "surgical pathology" OR "molecular
pathology" OR "genetic testing" OR "DNA analysis" OR "RNA sequencing" OR
"genomics" OR "epigenetics" OR "PCR" OR "next-generation sequencing" OR
"molecular diagnostics"OR "cytopathology" OR "fine needle aspiration" OR "Pap smear"
OR "cytology" OR "fluid cytology" OR "cell block" OR "exfoliative cytology" OR

"cytopathologic evaluation")

Expanded Search String for Exclusion
Search #4

("chemopathology" OR "chemical pathology" OR "clinical chemistry" OR "biochemistry"
OR "toxicology" OR "metabolic pathology" OR "immunopathology" OR "immune
response” OR "autoimmunity" OR "immunology" OR "autoimmune diseases" OR
"antibody testing" OR "immune markers" OR "hypersensitivity" OR "haematopathology"

OR "hematopathology" OR "blood pathology" OR "leukaemia" OR "lymphoma" OR



"bone marrow pathology" OR "hematologic diseases" OR "hemoglobinopathies" OR
"anaemia OR "forensic pathology" OR "forensics" OR "cause of death" OR "medicolegal
pathology" OR "autopsy findings" OR "postmortem examination" OR "toxicology

reports")



2. Appendix B — Supplementary Table 1

Supplementary Table 1. SummaryTtable of All Included Studies

Ref
eren
ce

Year

200

Cou

ntry

USA

Auth

or

Hecht

etal.

Study
Title

Validation
of tissue
microarray
technolog
yin
ovarian
cancer:
results
from the
Nurses'
Health
Study

Funding

National
Cancer

Institute

Meth
odolo

ay

Quant

itative

Sa
Rese mpl  Type
arch e of
Desig Siz Cance Phas
n e r Domain e
Prosp
ective
Obser Gynae
vation cologic  Histopat Analy
al 174  al hology tic

Part

Staini
ng
and
prepa
ration
Diagn
ostic
accur

acy

Aim

To evaluate
the effect of
tissue
characteristi
cs (i.e., age
of sample,
histology,
borderline,
and
invasion) on
staining, to
estimate
the number
of core
biopsies
required to
ensure
adequate
representati
on of the
entire
tumor, and
to calculate
inter-rater

reliability for

Outcome
The
interclass
correlatio
n
coefficient
and the
mean
Spearma
n
correlatio
n
coefficient
s among
3 cores
were
20.91 and
0.87,
respective
ly. Tissue
age and
tumor
histology
were not
predictive

of an

Purpose

Completen
ess,

Accuracy

Quality
Indicator

S

Number
of core
biopsies
required
for
adequate
tumour
represent

ation

Inter-rater
reliability
for stain
interpretat

ion



stain
interpretatio

n

inability to
evaluate
stains, but
borderline
tumors
had a 2 to
4-fold
increase
in the risk
of having
uninterpre
table
cores
over
invasive
tumors.
There
was
moderate
to
substantia
I
concorda
nce
between
the two
pathologis
ts for
estrogen

receptor-a



200
9

italy

Ronc
oet

al.

Process
performan
ce of
cervical
screening
programm
esin

Europe

European
Network for
Information

on Cancer

Quant

itative

Retro

specti

ve

Obser Gynae

vation cologic  Cytopath
al al ology

Analy
tic,

Post-
analy

tic

Diagn
ostic
accur

acy

Patie
nt
outco
me
and

follow

up

To report
screening
process
performanc
e and
making
comparison
s within
countries
to help
identify
impact of
screening
activities in
terms of
patient

outcome

Overall,
quality
was
better in
countries
that have
operated
organised
programm
es for a
longer
time,
plausibly
asa
result of
long-lastin
9
monitorin
g and
quality
assuranc
e
activities.
There is a
clear
need to
standardi
se the
cytologica
l'and
histologic
al

classificati

Accuracy

Referral
rate for
repeat
cytology

Referral
rate for
colposcop

y

Attendanc
e rate of
colposcop
y after

referral

Detection
rate of
CIN2



200
6

Swe

den

Lexa
nder

etal.

Evaluation
of two
sample
preparatio
n methods
for
prostate
proteome

analysis

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

1

Prostat

e

Molecula
r
Patholog
y

Analy
tic

Turna
round
time,
Staini
ng
and
prepa

ration

To compare
a scraping
technique
for
harvesting
tissue from
radical
prostatecto
my
specimens
for
proteome
analysis
and
compare it
with the
standard

technique

ons used
in
screening
, as well
as data
registratio
n systems
across
Europe.
With the
scrape
sampling
technique
, control
smears
showed
abundant
epithelial
cells and
a cleaner
backgrou
nd and
processin
g was
faster
than with
tissue
block
sampling.
For
proteomic  Timeliness,
analysis, Completen

the ess

Time
taken to
process
proteomic

analysis

Quality of
proteomic

analysis



199
5

Israe
|

Korac
h et
al.

A
compariso
n between
referral
and
hospital
cervical
cytology
laboratory

reports

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

95

Gynae
cologic

al

Cytopath
ology

Analy
tic

Diagn
ostic
accur

acy

To assess
the degree
of
concordanc
e between
cervical
cytology
reports from
laboratories
outside our
hospital
with
hospital
cytology
reports, and
of both, with
biopsy
reports.

scrape
sample
technique
has
several
advantag
es over
the tissue
block
method.
We found
a poor
concorda
nce
between
referral
and
hospital
cervical
cytology
reports,
and a
better
concorda
nce of
hospital
cytology
reports
with
biopsy
findings
than of

referral Accuracy

Interlabor
atories
concorda
nce rate
between
cytology
smear

results

Concorda
nce rate
between
cytology
smear
and
biopsy

results



201

USA

Elmor
eet

al

Pathologis
ts'
diagnosis
of invasive
melanoma
and
melanocyti
c
proliferatio
ns:
observer
accuracy
and
reproducib

ility study

National
Cancer

Institute

Quant

itative

Non-r
ando

mised
Comp
arativ

e

187

Skin

Histopat
hology

Analy
tic

Diagn
ostic
accur

acy

To quantify
the
accuracy
and
reproducibili
ty of
pathologists
’ diagnoses
of
melanocytic

skin lesions

cytology
reports.
There
was a
tendency
for
overdiagn
osis in
both the
referral
and the
hospital
cytology
reports.
Diagnose
s
spanning
moderatel
y
dysplastic
nevi to
early
stage
invasive
melanom
a were
neither
reproduci
ble nor
accurate
in this
large

study of

Accuracy

Inter-rater
and
intra-rater
concorda

nce rate

Diagnosti
c
accuracy
and
reproduci
bility



pathologis
tsin the
USA.
Efforts to
improve
clinical
practice
should
include
using a
standardi
zed
classificati
on
system,
acknowle
dging
uncertaint
yin
pathology
reports,
and
developin
g tools
such as
molecular
markers
to support
pathologis
ts’ visual
assessme

nts.



201

UK

Stanc
zuk et

al

Clinical
validation
of hrHPV
testing on
vaginal
and urine
self-sampl
esin
primary
cervical
screening
(cross-sec
tional
results
from the
Papilloma
virus
Dumfries
and
Galloway-
PaVDaG
study)

Chief
Scientist
Office,
Scotland

Quant

itative

Retro
specti
ve
Obser

vation

a

531
8

Gynae
cologic

al

Cytopath
ology

Pre-a
nalyti
c,
Analy
tic

Samp

Colle
ction,
Diagn
ostic
accur

acy

To assess
the
sensitivity
and
specificity
for CIN2+
through
biospecime
ns and
interlaborat
ory and
intralaborat
ory
performanc
e of the
hrHPV
assay in
self-collecte

d samples

The
sensitivity
of
self-collec
ted
vaginal
samples
for the
detection
of CIN2+
was
similar to
that of
cervical
samples
and
justifies
considera
tion of this
sample
for
primary
screening
. The
intralabor
atory and
interlabor
atory
agreemen
t for
hrHPV
positivity

in

Accuracy

Specimen
quality
between
self-collec
ted and
clinician-t
aken

samples

Inter- and
intralabor
atory

concorda

nce rate



self-sampl
es was
high (k
values
0.98 (0.96
to 0.99)
and 0.94
(0.92 to
0.97) for
vaginal
samples
and 0.95
(0.93 to
0.98) and
0.90 (0.87
to 0.94)
for urine

samples).



200
4

USA

Diaz

etal

The use of
TMA for
interlabora
tory
validation
of FISH
testing for
detection
of HER2
gene
amplificati
onin
breast

cancer

Quant

itative

Non-r
ando

mised
Comp
arativ

e

41

Breast

Molecula
r
Patholog
y

Analy
tic

Diagn
ostic
accur

acy

To assess
the
usefulness
of TMA
technology
for
validation of
HER2 FISH
testing.

For
positive
and
negative
results,
the
concorda
nce rate
between
laboratori
es was
100%.
Using
kappa
statistical
analysis
to
determine
interobser
ver
agreemen
t, HER2
to
chromoso
me 17
gene
copy
ratios
showed
strong
agreemen
t between

laboratori

Accuracy

Concorda
nce rate
between
immunohi
stochemis
try and
fluoresce
nce in situ
hybridisati

on

Inter
laboratory
concorda

nce rate

Interobser
ver
agreemen
t



es with
kappa =
0.85
(perfect
agreemen
t=1.0).
Good
concorda
nce was
observed
between
HER2
IHC and
in situ
hybridizati
on
testing.
TMAis a
robust
and
effective
method
for the
technical
validation
of HER2
FISH
testing
and
should be
considere
d for use

by quality



201

UK

Lego
od et

al

Cost-effec
tiveness of
human
papillomav
irus

testing
after
treatment
for

cervical
intraepithe
lial

neoplasia

NHS Cancer
Screening

Programme

Quant

itative

Other

NA

Gynae
cologic

al

Cytopath
ology

Post-
analy

tic

Patie
nt
Outc
omes
and
Follo
w up,
Cost-
effect
ivene

SS

To evaluate
the cost
effectivenes
s of human
papillomavir
us testing
after
treatment
for cervical
intraepitheli
al neoplasia
(CIN).

assessme
nt
programs.
Managem
ent with
only
cytologica
| follow-up
would
result in
29
residual
cases of
recurrent
CIN3+ by
10 years
and would
cost

£358 222
(€440426
$574 910)
(discount
ed) per
1000
women
treated.
Implemen
tation of
human
papilloma
virus test

of cure in

Accuracy,
Cost-effecti

veness

Cost per
treatment

Number
of cancer
cases

averted



cytologica
Iy
negative
women
according
to the
sentinel
sites
protocol
would
avert an
additional
8.4 cases
of CIN 3+
and
reduce
costs by
£9388 per
1000
women

treated.



201
8

Italy

Stabil
eet

al

Not All
Multipara
metric
Magnetic
Resonanc
e
Imaging-ta
rgeted
Biopsies
Are Equal:
The
Impact of
the Type
of
Approach
and
Operator
Expertise
on the
Detection
of
Clinically
Significant
Prostate

Cancer

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

244

Prostat

e

Histopat
hology

Pre-a
nalyti
c

Samp
le
collec

tion

To compare
the rate of
detection of
clinically
significant
prostate
cancer
(csPCa) of
different
mpMRI
targeted
approaches
and to
assess the
role of
operator
expertise in
the
detection of
csPCa

The
overall
csPCa
detection
rate was
58% for
FB and
45% for
CB(p=
0.07). A
significant
ly higher
rate of
csPCa
detection
in
targeted
samples
was
observed
for FB
compared
to CB
(57% vs
36%; p =
0.002).
On MVA,
FB and
operator
expertise
were
significant

ly Accuracy

Experienc
e of

operator



associate
d with a
higher
probability
of csPCa
detection
in
targeted
samples
(odds
ratio [OR]
2.4 and
1.7,
respective
ly; both p
<0.03).
When the
same
analyses
were
repeated
for
patients
undergoin
g FB,
operator
expertise
remained
an
independ
ent
predictor
of csPCa



200

Swe
den,
Fran
ce,

Spai

Ger

man

Y

UK,

Den Dillne

mark retal

Long term
predictive
values of
cytology
and
human
papillomav
irus
testing in
cervical
cancer
screening:
joint
European
cohort

study

European
Union
Biomed 5
contract
HPV-based
cervical
cancer
screening,
Digene,
Spanish
Ministry of
Health,
Swedish
Cancer
Society,
Europe
against
Cancer,
ARC
(Association
de
Recherche
contre le

Cancer), the

Region

Champagne

-Ardenne Quant
and itative

Prosp
ective
Obser Gynae Post-
vation 242 cologic Cytopath  analy

a 95 al ology tic

Patie
nt
outco
mes
and

follow

up

To obtain
large scale
and
generalisabl
e data on
the long
term
predictive
value of
cytology
and human
papillomavir
us (HPV)
testing for
developme
nt of
cervical
intraepitheli
al neoplasia
grade 3 or
cancer
(CIN3+).

detection
(OR 1.9;
p -
0.004).

The
cumulativ
e
incidence
rate
among
women
with
negative
cytology
results
who were
positive
for HPV
increased
continuou
sly over
time,
reaching
10% at
six years,
whereas
the rate
among
women
with
positive
cytology
results

Accuracy

Long term
predictive
value of

cancer



200
6

USA

Fitzgi
bbon
setal

Interlabora
tory
compariso
n of
immunohi
stochemic
al testing
for HER2:
results of
the 2004
and 2005
College of
American
Pathologis
ts HER2
Immunohi
stochemist
ry Tissue
Microarray

Survey

Cancéropdl
e Grand Est

NA

Quant

itative

Retro
specti
ve
Obser

vation

a 160 Breast

Molecula
r
Patholog
y

Analy
tic

Diagn
ostic
accur

acy

To review
the results
of the 2004
and 2005
College of
American
Pathologist
s HER2
Immunohist
ochemistry
Tissue
Microarray

Survey.

who were
negative
for HPV
remained
below
3%.

Of the
160 cases
in both
surveys,
111 (69%)
achieved
90%
consensu
s
(graded).
All 43
graded
cores
scored as
IHC-positi
ve were
fluoresce
nce in situ
hybridizati
on-positiv
e,
whereas
all but 3
of the 68
IHC-negat
ive

graded

Accuracy

Concorda
nce
between
laboratori
es and
inter-diag
nostic test
agreemen
t



cores
were
fluoresce
nce in situ
hybridizati
on-negati
ve.
Ninety-se
ven (95%)
of 102
laboratori
esin
2004 and
129
(91%) of
141
laboratori
esin
2005
correctly
scored at
least 90%
of the
graded

cores.



201

The
Neth
erlan
ds

Gok
etal

HPV
testing on
self
collected
cervicovag
inal lavage
specimens
as
screening
method for
women
who do
not attend
cervical
screening:
cohort

study

Delphi
Bioscience,
Scherpenze
el, Zeist,
Netherlands
Noord-Holla
nd and
Flevoland,
IKA
(Comprehen
sive Cancer
Center

Amsterdam)

Quant

itative

Retro
specti
ve
Obser

vation

a

280
73

Gynae
cologic

al

Cytopath
ology

Pre-a
nalyti
c

Samp
le
collec

tion

To
determine
whether
offering self
sampling of
cervicovagi
nal material
for high risk
human
papillomavir
us (HPV)
testing is an
effective
screening
method for
women who
do not
attend
regular
cervical
screening
programme

S.

The
complianc
eratein
the self
sampling
group
was
significant
ly higher
than in
the
control
group
(crude
26.6% v
16.4%,
P<0.001;
adjusted
27.5% v
16.6%,
P<0.001).
Offering
self
sampling
by
sending a
device for
collecting
cervicova
ginal
specimen
s for high Completen
risk HPV ess

Complian
ce rate of
self

sampler



testing to
women
who did
not attend
regular
screening
isa
feasible
and
effective
method of
increasing
coverage
ina
screening
programm

e.



200
6

Italy

Ronc
oet

al

Activity
level and
process
indicators
of
organised
programm
es for
cervical
cancer
screening

in Italy

The Italian
National
Cancer
Screening

Programme

Quant

itative

Retro
specti
ve
Obser

vation

a

8,69
8,48
0

Gynae
cologic

al

Cytopath
ology

Analy
tic,

Post-
analy

tic

Diagn
ostic
accur

acy

Patie
nt
outco
me
and

follow

up

To calculate
national
statistics, to
make
comparison
s between
programme
s and to
monitor
screening

quality

At least
70% of
programm
es could
provide
data for
most
indicators.
Overall,
3.2% of
smears
were
classified
as
unsatisfac
tory. Ata
national
level
6.6% of
women
was
advised to
repeat
cytology
and
62.2% of
them
actually
did.
However
13/71

programm ess,

Completen

es Accuracy

Re-referra

| rate

Complian
ce to
repeat
cytology

Complian
ce with
colposcop

y

Cancer
detection

rate



recomme
nded
repeat
cytology
to >10%
of
screened
women.
The raw
detection
rate of
biopsy-pr
oven
CIN2+
was 2.7
per 1,000
screened
women
(2.8 per
1,000
when
standardi
sed on
the Italian
populatio

n).



Percutane

ous LCNB
has high
diagnostic
accuracy
for
To value histologic
LCNB al
accuracy in classificati
the on. LCNB
determinati has the
Percutane on of same Rate of
ous large morphobiol accuracy inadequat
core ogical as SB for e
needle parameters morphobi sampling
biopsy Samp and as an ological
versus le alternative parameter Cost of
surgical Retro collec  tothe open s. The sampling
biopsy in specti Pre-a  tion, SB cost of
the ve nalyti Diagn  diagnostic LCNB is Diagnosti
Anani  diagnosis Obser c, ostic procedure markedly Accuracy, c
199 aet of breast Quant  vation Histopat Analy  accur  of breast lower Cost-effecti  accuracy

7 ltaly al lesions NA itative a 196 Breast hology tic acy lesions. than SB. veness of biopsy



201

Fran

ce

Long
etal

Why and
how
immunohi
stochemist
ry should
now be
used to
screen for
the
BRAFV60
OE status
in
metastatic
melanoma
? The
experienc
eofa
single
institution
(LCEP,
Nice,

France)

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

188

Skin

Molecula
r
Patholog
y

Analy
tic

Turna
round
time,
Diagn
ostic
accur

acy

To assess
and
compare
the
specificity,
sensibility,
cost-effectiv
eness and
turnaround
time (TAT)
of
immunohist
ochemistry
(IHC) and
molecular
biology for
detection of
the
BRAFV600
E mutation
in
metastatic
melanoma

patients.

The
BRAFV60
OE
mutation
was
detected
by
pyrosequ
encing in
91/188
(48%)
patients.
IHC was
strongly
positive
(3+)in all
of these
91 cases.
IHC was
strongly
positive in
9/188
(5%)
cases in
which the
molecular
testing
failed due
to
non-ampli
fiable
DNA. The

average

Timeliness,

Accuracy

Turnaroun
d time of
pathology
test

Concorda
nce rate
between
IHC and
molecular

biology



200
4

UK

Harris
on et

al

Analysis
of
inadequat
e cervical
smears
using
Shewhart
control

charts

NA

Quant

itative

Retro
specti
ve
Obser

vation

a

100

Gynae
cologic

al

Cytopath
ology

Pre-a
nalyti
c

Samp
le
collec

tion

To assess
variation in
cervical
smear
quality
among
general
practices
and

laboratories

TAT was
48 h vs.
96 h, for
IHC vs.
molecular
biology
testing,
respective
ly.

There
was wide
variation
in the
proportion
of
inadequat
e smears
with 23%
of
practices
showing
evidence
of special
cause
variation
and four
of the six
laboratori
es
showing
evidence
of special

cause

Accuracy

Proportio
n of
inadequat
e smears
between
general
practices
and
laboratori

es



variation.

There
was no
evidence
of a
clinically
important
associatio
n
between
high rates
of
inadequat
e smears
and better
detection
of
dyskaryos
is(R2=
0.082).



200
7

Austr
alia

Youl
etal

Diagnosin
g skin
cancer in
primary
care: how
do
mainstrea
m general
practitione
rs
compare
with
primary
care skin
cancer
clinic

doctors?

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

M
16

Skin

Histopat
hology

Pre-a
nalyti
c

Samp
le
collec

tion

To measure
and
compare
the casemix
and
diagnostic
accuracy of
excised or
biopsied
skin lesions
managed
by
mainstream
general
practitioner
s and
doctors
within
primary
care skin
cancer

clinics.

Overall,
sensitivity
for
diagnosin
g any skin
cancer
was
similar for
skin
cancer
clinic
doctors
(0.94) and
GPs
(0.91),
although
higher for
skin
cancer
clinic
doctors
for BCC
(0.89 v
0.79; P <
0.01) and
melanom
a (0.60 v
0.29; P <
0.01). The
overall
NNE was
similar for

skin Accuracy

Expertise
of

operator



199
8

India

Kottk
eet

al

The

Quality of

Pap Test

Specimen

s

Collected

by Nurses

in a Breast

and

Cervical

Cancer

Screening Quant
Clinic NA itative

Non-r
ando

mised
Comp
arativ

e

232
18

Gynae
cologic

al

Cytopath
ology

Pre-a
nalyti
c

Samp
le
collec

tion

To
determine
whether
nurses can
collect
high-quality
Pap tests.

cancer
clinic
doctors
(1.9; 95%
Cl,
1.8%-2.1
%) and
GPs (2.1;
95% Cl,
1.9%-2.3
%). This
did not
change
after
adjusting
for years
of clinical
experienc
e.

The
proportion
of
specimen
s that
were
wholly
satisfactor
y was
79.8%
(95% ClI =
75.9-83.7
) for the

nurses,

Accuracy

Expertise
of

operator



201

USA

Hwan
get
al

Next-gene
ration
sequencin
g of
cytologic
preparatio
ns: An
analysis of
quality

metrics

NA

Qualit

ative

Qualit
y

Impro
veme

nt

26.
87,
30

Non-s

pecific

Cytopath
ology

Analy
tic

Staini
ng
and
prepa

ration

To evaluate
the quality
of DNA
extracted
from
cytology
smears and
liquid-based
preparation
s
(smears/LB
Ps) for
next-genera
tion
sequencing
(NGS).
Researcher
s compared
these DNA

65.3%
(95% ClI =
56.7-73.9
) for other
Rosebud
providers,
and
81.7%
(95% ClI =
81.2-82.2
) for
non-Rose
bud
providers.
Cytology
smears
and LBPs
are viable
and often
superior
alternativ
es to
formalin-fi
xed
samples
for NGS
in cancer
diagnostic
s. They
provide
high-quali
ty DNA
suitable

Accuracy

Mean
target

coverage

Median

insert size

Percentag
e of
usable
bases on

target

Duplicatio

n rate

Post-shea

ring
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da

McFa
dyen
etal

Physician
level
reporting
of surgical
and
pathology
performan
ce
indicators:
a regional
study to
assess
feasibility
and
impact on

quality

Cancer
Care

Ontario

Qualit

ative

Qualit
y

Impro
veme

nt

437

Prostat
e

Post-
Colore  Histopat analy

ctal hology tic

Repo

qualit

samples
with those
obtained
from core
biopsies
and cell
blocks to
assess their
suitability
for
molecular

testing.

The aim of
the study
was to
evaluate
the
feasibility
and impact
of reporting
surgical and
pathology
performanc
e indicators
at the
individual
physician

level

for
comprehe
nsive
molecular
testing,
especially
when
traditional
biopsy
materials
are
inadequat
eor
unavailabl
e.

The study
demonstr
ated that
physician-
level
reporting
of surgical
and
pathology
performan
ce
indicators
is feasible
ina
regional
setting
and can

positively

Completen

ess

fragment

size

Surgical
margin

status

Lymph
node yield
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Wang
etal

Laboratory
validation
studies in
Ki-67
digital
image
analysis of
breast
carcinoma
a
pathway
to routine
quality

assurance

NA

Quant

itative

Qualit

y

Impro

veme uns

nt ure Breast

Molecula
r
Patholog
y

Analy
tic

Diagn
ostic
accur

acy

To validate
and
standardize
digital
image
analysis of
Ki-67
expression i
n breast
carcinoma
as a reliable
tool for
routine
quality
assurance
in
histopatholo
gy.

influence
clinical
quality
improvem
ent
without
negative
conseque
nces.
Digital
image
analysis
of Ki-67
expressio
nin
breast
carcinom
aisa
reliable,
reproduci
ble, and
standardi
zed
method
that can
enhance
the
accuracy
of routine
pathology
assessme
nts and

improve

Accuracy

Accuracy

Reproduci
bility

Inter-labor
atory
consisten

cy

Comparat
ive
performan
ce of
digital
image
analysis

tools
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Esto

nia

Orum
aa et

al

Quality
Assessme
nt of
Cervical
Cytology
Practices
in Estonia
From
2007 to
2018

Estonian
Research

Council

Qualit
ative

Retro

specti

ve

Obser Gynae

vation cologic  Cytopath

al 138 al ology

Pre-a
nalyti
C,

Analy

tic

Samp

collec
tion,
diagn
ostic
accur

acy

To evaluate
the quality
of cervical
cytology
specimen
collection,
evaluation,
and
reporting in

Estonia

quality
assuranc
e
practices
The study
found
significant
variability
in cervical
cytology
practices
across
Estonia,
with
disparities
in
laboratory
performan
ce,
improved
specimen
adequacy
over time,
and a
need for
enhanced
quality
assuranc
e
measures
to

improve

Accuracy

Specimen
quality

Cytology-
histology
correlatio

n

Inter-labor
atory
consisten

cy

Accuracy

of cervical

cytology
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Neth
erlan
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Thun
nisse
net

al

Quality

assurance

in DNA

image

analysis

on diploid Quant
cells EEC itative

Qualit
y

Impro
veme

nt

NA

Non-s

pecific

Molecula
r
Patholog
y

Analy

tic

Diagn
ostic
accur
acy,
Staini
ng
and
prepa
ration

Evaluate
the
performanc
e, accuracy,
and
reproducibili
ty of DNA
image
analysis
techniques
across
different
laboratories
to ensure
reliable
measureme
nts of DNA
in diploid

cells.

screening
accuracy.
DNA
image
analysis
technique
s showed
varying
levels of
reproduci
bility
across
different
instrumen
ts and
laboratori
es,
highlightin
g the
need for
standardi
zed
protocols
to ensure
consistent
and
reliable

results.

Completen
ess,

Accuracy

Inter-instr
ument
reproduci
bility

Accuracy
of DNA
measure

ments

Reliability
of DNA
image
analysis
technique

S
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Dean

setal

Improvem
entin the
quality of
molecular
analysis of
EGFR in
non-small-
cell lung
cancer
detected
by three
rounds of
external
quality
assessme

nt

NA

Quant
itative

Prosp
ective
Obser

vation

a 143  Lung

Molecula
r
Patholog
y

Analy
tic

Diagn
ostic
accur

acy

To evaluate
and
improve the
accuracy
and
reliability of
EGFR
mutation
testing
across
multiple
laboratories
through
three
rounds of
external
quality

assessment

The study
found
significant
improvem
entin the
accuracy
and
reliability
of EGFR
mutation
testing
across
laboratori
es after
three
rounds of
external
quality
assessme
nt, with
enhanced
performan
cein
interpretin
g and
reporting

results.

Accuracy

Accuracy
of EGFR
mutation

detection

Reliability
and
consisten
cyin
result
interpretat

ion



201
0

Italy

Risio

et al

Virtual
microscop
y for
histology
quality
assurance
of
screen-det

ected

polyps

Regione

Piemonte

Qualit

ative

Retro
specti
ve
Obser
vation

al

457

Colore

ctal

Histopat
hology

Analy
tic

Diagn
ostic
accur

acy

To assess
the
accuracy of
virtual
microscopy
in terms of
reliability
and
diagnostic
reproducibili
ty in
colorectal
cancer
screening
programme

S.

Intra- and
inter-obse
rver
agreemen
ts were
substantia
Iy
unmodifie
d by the
use of the
virtual
microscop
y
approach
compared
with
traditional
optical
microscop
Y;
moreover,
for some
histologic
al
features
critical for
patient
managem
entin
colorectal
cancer
screening

programm

Accuracy

Intra- and
inter-obse
rver
agreemen
t



es (such
as the
presence
of a
villous
compone
nt within
the
adenoma)
, virtual
microscop
y
increased
interobser
ver
agreemen
t(k
statistics
0.66
versus
0.52).



201
7

UK

Elliso
n et

al

A
comparati
ve study
of
germline
BRCA1
and
BRCA2
mutation
screening
methods
inuse in
20
European
clinical
diagnostic
laboratorie

S

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

20

Breast

Molecula
r
Patholog
y

Analy
tic

Diagn
ostic
accur

acy

We
evaluated
the
performanc
e of
different BR
CA1/2 gene
testing
practices in
routine
diagnostic
use in 20
European
laboratories
, with a
focus on
next-genera
tion
sequencing
-based

strategies

A small
number of
errors in
the
detection
of
pathogeni
cand
significant
variants
were
identified
(2.6%
diagnostic
error
rate).
There
was a
high
degree of
concorda
nce
(>97%)
across all
laboratori
es for all
variants
detected.
No
systemati
c
technical

flaw was

Accuracy

Inter-labor
atory
agreemen
t



identified
in the
strategies
employed
across
the
participati
ng
laboratori
es.
To assess There
the was
variability of  almost
oestrogen complete
receptor concorda
(ER) testing  nce

Consisten using among

cy of immunocyto  readers

staining chemistry, (kappa=0.

and centrally 95) in

reporting stained and ER-negati

of unstained ve

oestrogen slides from tumours

receptor Staini  breast on the Immunoc

immunocy ng cancers stained ytochemic

tochemistr and were slide and al staining

y within prepa circulatedto  excellent protocol

the Non-r ration  the concorda

European ando , members of  nce Inter-rater

Union--an mised Diagn the among reliability

inter-labor Comp ostic European readers Completen for stain
200 Wells atory European Quant  arativ Histopat Analy accur  Working (kappa=0. ess, interpretat

4 UK etal study Commission itative e 90 Breast hology tic acy Group for 82)onthe  Accuracy ion



Breast
Screening
Pathology,
who were
asked to

report on

both slides.

slides
stained in
each
individual
laboratory
. Tumours
showing
strong
positivity
were
reasonabl
y well
assessed
(kappa=0.
57 and
0.4,
respective
ly), but
there was
less
concorda
nce in
tumours
with
moderate
and low
levels of
ER,
especially
when
these
were

heterogen
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Ger

man

Von
Wasi
elews
ki et
al

Tissue
array
technolog
y for
testing
interlabora
tory and
interobser
ver
reproducib
ility of
immunohi
stochemic
al
estrogen
receptor
analysis in
alarge
multicente

r trial

NA

Mixed
Metho

Non-r
ando

mised
Comp
arativ

e

172

Breast

Histopat
hology

Pre-a
nalyti

Analy
i

Cc

Staini
ng
and
prepa
ration
Diagn
ostic
accur

acy

To compare
immunohist
ochemical
analysis in
Germany
across
multiple
centres. For
interlaborat
ory testing,
anew
tissue
microarray
(TMA)
system was
chosen,
enabling
each of the
172
participating
laboratories
to analyze
30 tissue
spots from
the same

specimen

eous in
their
staining.
More than
80% of
the
laboratori
es
demonstr
ated ER
positivity
in the
medium-
and
high-expr
essing
tissue
spots, but
only
about
43%
succeede
d with
tissue
spots with
low
expressio
n. Poor
interlabor
atory
agreemen
t was

based on

Accuracy

Immunohi
stochemic
al staining

protocol

Interlabor
atory and
interobser
ver
agreemen
t
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Cana
da;
Belgi

um

van
der
Kwas

tetal

Impact of

pathology

review of

stage and

margin

status of

radical

prostatect

omy

specimens

(EORTC

trial Quant
22911) EORTC itative

Prosp
ective
Obser

vation

a

566

Prostat

e

Histopat
hology

Analy
tic,
Post-
analy
i

Cc

Diagn
ostic
accur
acy,
Patie
nt
outco
mes
and

follow

up

To assess
the degree
of
interobserv
er variation
between
local
pathologists
and review
pathology
for
pathological
stage,
including
seminal
vesicle
invasion
and
extraprostat
ic
extension,

and for

insufficien
t retrieval
efficacy
as shown
by
additional
tests
using
autoclave
pretreatm
ent

There
was a
high
concorda
nce
between
review
pathology
and local
pathologis
ts existed
for
seminal
vesicle
invasion
(94%, k=0
.83),
agreemen
t was
much less
for

extraprost

Accuracy

Inter-rater
concorda

nce rate

Biochemi
cal
progressi
on-free
survival
dependin
gon
surgical
margin

status
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Cana
da

Sheffi
eld et
al

HER2/neu
testing in
gastric
cancer by
immunohi
stochemist
ry:
assessme
nt of
interlabora
tory

variation

Canadian
Institutes for
Health
Research

Qualit

ative

Non-r
ando

mised
Comp
arativ

e

45

Upper

Gastro

intestin  Histopat Analy
al hology tic

Staini
ng
and
prepa
ration
Diagn
ostic
accur

acy

surgical
margin

status

To assess
interlaborat
ory
variation in
IHC
staining and
interpretatio
n across
multiple

laboratories

atic
extension
(57.5%, k
=0.33)
and for
surgical
margin
status
There
was
substantia
I
interlabor
atory
agreemen
tin the
interpretat
ion of
HER2/ne
ulHC
despite
variability
in
protocols,
including
difference
sin IHC
methodol
ogies,
interpretiv
e errors,
and

intratumor

Completen
ess,

Accuracy

Immunohi
stochemic
al staining

protocol

Inter-labor
atory
agreemen
t

Diagnosti
c

accuracy
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USA

Hsu

etal

Tissue

microarray

sarean

effective

quality

assurance

tool for

diagnostic

immunohi

stochemist Qualit
ry NA ative

Retro
specti
ve
Obser
vation

al

351

Non-s

pecific

Histopat
hology

Analy
tic

Diagn
ostic
accur

acy

use a
multitumor
tissue
microarray
to compare
immunohist
ochemical
staining
results in
our
laboratory
with
published
data and
assess
interlaborat
ory
variability of
immunohist
ochemical

staining

al
heterogen
eity
multiple-t
umor
microarra
ys are an
efficient
method
for
assessing
the
sensitivity
and
specificity
of staining
with any
antibody
used
diagnostic
ally. As a
tool for
quality
assuranc
e, they
offer the
advantag
e of
taking into
account
local
difference

s in tissue

Accuracy,
Cost-effecti

veness

Interlabor
atory

variability

Cost
analysis
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Cana
da

Deco
ste et

al

Comparin
g
Pathology
Report
Quality
Indicators
in 2
Distinct
Whipple
Resection
Specimen

Protocols

Dalhousie

University

Quant

itative

Retro
specti
ve
Obser

vation

a

132

Upper
Gastro Post-
intestin  Histopat analy

al hology tic

Repo

qualit

To
determine if
the
introduction
of axial
sectioning
resulted in
more
complete
pathology
reporting of
pancreatico
duodenecto
my

specimens

fixation,
processin
g, and
staining.
They also
allow
cost-effect
ive
assessme
nt of
interlabor
atory
variability
in
immunohi
stochemic
al staining
There
was
higher-qu
ality
pathology
reports
since the
introducti
on of axial

sectioning

additional
contributo
rs include
College of

American

Completen

ess

Complete
ness of
report
using
synoptic
reporting
protocol
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Italy

Ciatto
etal

Interlabora
tory
reproducib
ility in
reporting
inadequat
e cervical
smears--a
multicentr
e
multinatio

nal study

NA

Quant

itative

Prosp
ective
Obser

vation

a

300

Gynae
cologic

al

Cytopath
ology

Pre-a
nalyti

Analy
tic

Samp

Colle
ction,
Diagn
ostic
accur

acy

To interpret
vaginal
smears
initially
reported as
inadequate
and

suboptimal

Pathologi
sts
protocols,
increasing
subspecia
Ity
practice,
and
updates
to the
American
Joint
Committe
eon
Cancer
staging
criteria.
There
was a
high level
of
agreemen
t between
pathologis
ts for
inadequat
e smears.
Suboptim
al smears
showed
fair to
good

agreemen

Accuracy

Specimen

quality

Inter-rater
agreemen
t
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y etal

Thin layer

compared

to direct

smear in

thyroid

fine

needle Quant

aspiration NA itative

Retro
specti
ve
Obser

vation

a

728

Thyroi
d

Cytopath
ology

Pre-a
nalyti
c,
Analy
tic

Speci
men
handl
ing
and
trans
port,
Diagn
ostic
accur

acy

To compare
the efficacy
of thin layer
versus
direct
smear
methods in
thyroid
FNAC

t with the
majority
report
only in
five
instances,
whereas
agreemen
t was
poor for
eight
cytologist
s

Thin layer
preparatio
n showed
a trend
towards a
higher
proportion
of true
benign
diagnoses
(31% vs.
24%), a
lower
proportion
of
inadequat
e
specimen
s (41%
vs. 50%),

Completen
ess,

Accuracy

Specimen
handling

protocols

Diagnosti

crate



201

Ger

man

Johns
en et

al

Evaluation
of a
standardiz
ed
protocol
for
processin
g adrenal
tumor
samples:
preparatio
n fora
European
adrenal
tumor
bank

NA

Quant

itative

Non-r
ando

mised
Comp
arativ

e

NA

Adren
al

Molecula
r
Patholog
y

Pre-a
nalyti
c

Speci
men
handl
ing
and
trans

port

To evaluate
standardize
d protocols
for
processing
adrenal
tumor
samples to
prepare for
a European
adrenal

tumor bank

and a
lower
false
negative
rate (3%
vs. 9%)
compared
to direct
smear.
The study
identified
optimal
protocols
and
endpoints
for tissue
handling
that can
be
defined
fora
proposed
European
adrenal
tumor
biobank
to ensure
the quality
of
molecular

analyses.

Completen

ess

Specimen
handling

protocols

Interlabor
atory
reproduci
bility and
comparab
ility of
molecular

endpoints
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Wang

et al

Good

staining

quality

ensuring

the

reproducib

ility of

Ki67

assessme

nt NA

Quant
itative

Non-r
ando

mised
Comp
arativ

e

NA

Breast

Molecula
r
Patholog
y

Analy

tic

Staini
ng
and
prepa
ration

To evaluate
the
agreement
of Ki67
labeling
index (LI) in
clinical

practice

Good
Ki67
staining
quality
can
minimize
staining
variations
among
different
laboratori
es, which
is
essential
for the
reproduci
bility of
Ki67 LI

Completen

ess

Immunohi
stochemic
al staining
quality

Reproduci
bility of
Ki67
labeling

index
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da

Parke

retal

Assessme
nt of
Interlabora
tory
Variation
in the
Immunohi
stochemic
al
Determina
tion of
Estrogen
Receptor
Status
Using a
Breast
Cancer
Tissue Quant

Microarray  NA itative

Retro
specti
ve
Obser

vation

a

NA

Breast

Molecula
r
Patholog
y

Analy

tic

Diagn
ostic
accur

acy

To assess
interlaborat
ory
variation in
the
immunohist
ochemical
determinati
on of
estrogen
receptor
status using
a breast
cancer
tissue

microarray

The study
identified
significant
interlabor
atory
variation
in
estrogen
receptor
immunohi
stochemis
try
results,
highlightin
g the
need for
standardi
zed
protocols
and
quality
assuranc
e
measures
to ensure
consistent
and
accurate
testing
across
laboratori

es

Accuracy

Interlabor
atory
concorda

nce rates

Reproduci
bility of

immunohi
stochemic

al staining

Adherenc
eto
standardi
zed

protocols
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Austr

ia

nig et

al

Quality
assurance
for
detection
of
estrogen
and
progestero
ne
receptors
by
immunohi
stochemist
ry in
Austrian
pathology
laboratorie

S

NA

Quant
itative

Retro
specti
ve
Obser

vation

a

100
0

Breast

Molecula
r
Patholog
y

Analy

tic

Staini
ng
and
prepa
ration
Diagn
ostic
accur

ary

To assess
the quality
of the
immunohist
ochemical
assays, and
to assess
the
interlaborat
ory and
interobserv
er variability
performed
by different
laboratories
in Austria.

The study
identified
significant
variability
in
receptor
detection
accuracy
among
laboratori
es,
highlightin
g the
need for
standardi
zed
protocols
and
quality
assuranc
e

measures

Completen
ess,

Accuracy

Immunohi
stochemic
al staining

quality

Inter-labor
atory
concorda

nce rate
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Genetics
External
Quality
Assessme
nt Pilot
Scheme
for KRAS
Analysis in
Metastatic
Colorectal
Cancer

Molecula
r

Patholog

y

Analy
tic,
Post-
analy
tic

Diagn
ostic
accur
acy,
Repo
rt
qualit
y

To evaluate
the
performanc
e of
laboratories
in KRAS
mutation
testing for
metastatic
colorectal
cancer and
assess the
need for
standardize
d external
quality
assessment

The pilot
EQA
scheme
revealed
few
genotypin
g errors
among
participati
ng
laboratori
es.
However,
there was
considera
ble
variation
in the
reporting
nomencla
ture of
genotypin
g results,
highlightin
g the
need for
standardi
zed
reporting

practices. Accuracy

Accuracy
of
genotypin

g results

Consisten
cy in
reporting
nomencla

ture

Inter- and
intra-labor
atory
concorda

nce



The study
found that
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pathology
reports
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essential
informatio
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current grade,
nephrectom  and
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3. Appendix C — Supplementary Table 2

Supplementary Table 2. Risk of Bias of Studies using ROBIN-I. D1: Bias due to

Confounding; D2: Bias due to Selection of Participants; D3: Bias in Classification of

Intervention; D4: Bias due to Deviations from Intended Interventions; D5: Bias due to

Missing Data; D6: Bias in Measurement of Outcomes; D7: Bias in Selection of Reported
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4. Appendix D — Supplementary Figure 1

Supplementary Figure 1. Bar Chart of the Risk of Bias Assessment by Domain
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