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Purpose: The purpose of this study was to evaluate silver effectiveness of this test was evaluated based on diagnostic
in situ hybridization (SISH) as an effective test to identify accuracy, concordance rate, and correlation with fluores-
HER2 gene amplification in patients with breast cancer. cence in situ hybridization (FISH) results. The sensitivity of
Methods: A systematic literature review was used to eval- SISH was 0.81-1.00, and the specificity was 0.82-1.00. The
uate the effectiveness of SISH. The literature review covered positive predictive value was 0.95-1.00, negative predictive
from October 27, 2009 to December 1, 2009, and eight value was 0.81-1.00, and the test accuracy was 0.90-1.00.
domestic databases including KoreaMed and foreign data- The concordance rate of SISH was 87.0-100% and two stud-
bases including Ovid-MEDLINE, EMBASE, and Cochrane ies reported a correlation with FISH results. The body of evi-
Library were used. Keywords, such as ‘silver in situ hybridiza- dence as a whole suggests a Grade D for SISH. Conclusion:
tion’ and ‘SISH’, were used to search 63 documents. Ten SISH is a safe and useful test in patients with breast cancer
studies regarding the evaluation of diagnostics were included and at least grade D evidence based on existing positive
in the final evaluation. The Scottish Intercollegiate Guidelines studies.

Network (SIGN) tool was used by two evaluators to inde-
pendently evaluate the quality of the ten studies. Results:

A total of ten studies (nine diagnostic evaluation studies and Key Words: Breast neoplasms, Fluorescence in situ hybridization, Meta-analysis
one correlation study) were identified to evaluate SISH. The ZAlcto]: Ruieh SAMR2IRey, MAN 20
M B

Human epidermal growth factor receptor 2 (HER2)/neu

SRIRRE Ht5l% .
140743 2] B4 SIS G57-58, 2A5kCysk ofahefat HEY 74 Hproto—oncogene) | 5= E+= HER2 TH¥4 1}

Uztetan sl Eolg et HA2 A5 Y T 54, A5 83E T sholth
Tel: 02-709-9185, Fax: 02-709-9200 U ol & o] W4Ale] A ATt = At R AR AR

E-mail: parkhs@schmec.ac.kr
Haed 201049 129 3% ARSI 201149 29 11 717ke) 5 Sk A o] glom, et skeka Hofl tieh A4
3}

[e3]
=
=22 20091 HAEARL] A7) FollA Al Al A7 QAek )

S1



S2

HER2 #4219 S35 = IPEE- 09 EtellA olo] v
W o 3o} yHo| Ja1, EFEA|H(tamoxifen)S 0183 T2
A7) Ag/dS UEFHARE anthracycline A2 AL
paclitaxel®] Z|&of B] A £ 9k3-& vepdtt, ¥3 HER2
2 X &A|2] trastuzumab (Herceptin®: Genentech, South
San Francisco, USA)°]4 lapatinib (Tykerb®; GlaxoSmith—
Kline, Philadelphia, USA)®] 7HUE 224 HER2 A= &
HeF gkl A &R A7) B4Rl 847t ESITh (@)

2007¥ American Society of Clinical Oncology (ASCO)
tumor marker guideline®A= A2 Zchke. 9k fupok 51
AL} A FeE ;9 o] 5ok 2Rt FollA] HER2 AHAF A
P2 WFstaaL, 2007 W ASCO/College of American
Pathologist (CAP) guidelinesoll4l+= HER2 AEIE H71517]
I3k v o 2 WA ssPE AHimmunohistochemistry, THC)
9} gFAR2 e (Fluorescence in situ hybridization,
FISH)& 3288k= &+ 7HA AAF AIAE Aljbsiar Qiet, THC ¢
A2 HER2 ©Ha o} IpllS kol W O 24, AME-E)= 3
Aol FF7F vl Thefsh RISl Bolw, 3 ]| whet
e A1k Ho] FE3o]| tigh A&5AQ1 o] Fagh HARY
olth. FISHHS HER2 4o 53 o35 213 HAlsl] o
ol Aol gk Aot ool thgh Kt Hegt dj&o] 7hs
s, THC AT} IZIE9} Solte 3 A7l 4610l ¢
/go] om Ago] 2AWEC R HAPL 7R sk A 7HA
a1 e} (3)

AT AR S5E AR B7olks AP R AR R
(silver—enhanced in situ hybridization, SISH)©] &71%]%]
=, o] #-2 g2 Hprobe) 7} ol DNA 910l F-2}51H 2
2k festo] 22 oA st fAlEE H2A oz vt
& A5 Yelfol] Fstan|g o ® shmo] 7Rgeh AAF o]
t}, (2) AR RS el ehAke] Xk 9 gk 2| =4 A

S 9151o] HER2 $4410] S5 o} 18 AR 7|42, 71

Table 1. Ovid-MEDLINE search strategy

PICO No. Search term Searched no.
Patients 1 Breast Neoplasms/ 170,188
Index test 2 In Situ Hybridization/ 42,451

3 Silver/ 9,461

4 silver in situ hybridization.mp. 5

5 sish.mp. 18

6 And/2-3 27
Index test total 7 or/4-6 43
Total 9 tand7 10

Sunyoung Jang, et al.

o] AR} R ] A] FARAITEO] A A58 7K S)

o, A4} 25HE wo] Hssiths gHo] e, nehy B

SHe HER2 $-1410] 22 o} 2.8 2iolehis E27AR) F2AA)

enaha SAR R RS W B BHES dole)

ol 74e Ffo] AlEst F HER2 9 Alnko] AEhge 219l
1!

slo] SAlAfel e HAte) GRS BEskA

o ox
Jo

r
H

ol

AR R O] f S FES st e = AR
S} AR R o] vl Fef HARY] Ketk Agehg,
H WL AR AR 9 s B7F8iT

AR TR KoreaMed & 22313t 87l =1 djofHjo]A
2} Ovid—-MEDLINE, EMBASE Y Cochrane Library 2] =52]
tjo|gHo]AE o]gsto] 20099 129 19 X5 AAMS 2k=s19]
o}, =Y 2312 ‘silver in situ hybridizaion’, ‘SISH', “2A]
AR i 22 i Aol E KR g HAERS Foll 871
O] IEYl FA HloJeHo]AE o]-8sto] HAEIGIT 9] 3
< MEDLINEY} EMBASEE: ©|-8-5°] Tables 1, 22} 22 141
g =25t 63719 £l AL, =AY Y
2

= 4 =
AAAE, YA obd AT, 2= ahEE 49 2 Shtole}

o oo

p<s
Ol
o)
£
ofy

EeIMELT|=

MEH7 |=(Inclusion criteria)
o AR o] = At
« &3 o|2 A3 Houtcome) 7} L} o4 Bt A
o Shtou gol2 Sk A+

Y &7 [Z=(Exclusion criteria)
« 55 A¥Mmhon—human)
A (original article)7} opd o4y} =20k whad 739

T2 FMES S(non-systematic reviews, editorial,

Table 2. EMBASE search strategy

PICO No. Search term Searched no.
Patients 1 ‘breast tumor'/exp 232,309
Index test 2 ‘silver in situ hybridization’ 8
Total 3 1and 2 7

PICO=Patients, Index test, Comparators, Outcomes.

PICO=Patients, Index test, Comparators, Outcomes.
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letter, comment, opinion pieces, review, congress or
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abstract, etc.)
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63 Documents searched
according to the literature search

Total searched documents (n=63)
Domestic (n=36), Foreign (n=27)
x Foreign: Ovid-MEDLINE 10, EMBASE 17

strategy
Induded: Hand searching
domestic (n=3), foreign (n=0)
Excluded: Overlapping documents (n=20)
\J domestic (n=7), foreign (n=13)

46 Overlapping documents
excluded

Domestic (n=32), Foreign (n=14)

Excluded: Studies that are not original
Y articles (n=>5)

41 Documents published as
original articles

Domestic (n=32), Foreign (n=9)
[

Excluded: Studies in which no silver in situ
¢ hybridization was performed (n=31)

10 Documents with silver in situ
hybridization being the major test
Domestic (n=3), Foreign (n=7)

l

Figure 1. Documents selected

10 Documents selected for
evaluation of silver in situ
hybridization

Total excluded papers (n=36: Domestic 29, Foreign 7)
Total included papers (n=10: Domestic 3, Foreign 7)

for evaluation of silver in situ
hybridization according to the
literature search strategy.

Table 3. Levels of evidence (From Scottish Intercollegiate Guidelines Network. SIGN 50: a guideline developer’'s handbook) (4)

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias
1+ Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias
1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias
2++ High quality systematic reviews of case control or cohort or studies
High quality case control or cohort studies with a very low risk of confounding or bias and a high probability that
the relationship is causal
2+ Well-conducted case control or cohort studies with a low risk of confounding or bias and a moderate probability that the
relationship is causal
2- Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal
3 Non-analytic studies, e.g. case reports, case series
4 Expert opinion

RCT=randomized controlled trial.
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Table 4. Grades of recommendations (From Scottish Intercollegiate Guidelines Network. SIGN 50: a guideline developer's handbook) (4)

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the target population; or a body of
evidence consisting principally of studies rated as 1+, directly applicable to the target population, and demonstrating overall
consistency of results

B A body of evidence including studies rated as 2++, directly applicable to the target population, and demonstrating overall consistency
of results; or extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+, directly applicable to the target population and demonstrating overall consistency of
results; or extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4; or extrapolated evidence from studies rated as 2+

RCT=randomized controlled trial.

Table 5. Documents selected for evaluation of silver in situ hybridization

No. Publication Author Resee}roh Research Slbjecs Comparaors Lgvel of
yr location type evidence

1 2010 Sung etal.(2) Korea Diagnostic 144 invasive IHC, FISH 2+
evaluation study breast cancer tissue

2 2009 Bartlett et al.(6) England Diagnostic 45 breast cancer tissue FISH 2-
evaluation study

3 2009 Francis et al.(7) Australia Diagnostic 593 cancer patients IHC 2-
evaluation study

4 2009 Kang et al.(8) Korea Diagnostic 165 invasive breast cancer FISH 2-
evaluation study

5 2009 Kim et al.(9) Korea Diagnostic 58 breast cancer patients FISH 2-
evaluation study

6 2009 Shousha et al.(10) England Diagnostic 56 breast cancer tissue IHC, FISH 2-
evaluation study

7 2008 Capizzietal.(11) Italy Diagnostic 83 women breast cancer HC 2-
evaluation study patients

8 2008 Carbone et al.(12) Italy Diagnostic 89 breast cancer tissue IHC, FISH 2-
evaluation study

9 2007 Dietel et al.(13) Germany Diagnostic 99 breast cancer tissue IHC, FISH 2+
evaluation study

10 2007 Sihczak-Kuta et al.(1) Poland Correlation study 63 breast cancer tissue IHC, FISH 3

IHC=immunohistochemistry; FISH=fluorescence in situ hybridization.
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Table 6. Summary of diagnostic accuracy

Author Critical value

No.of  Sensi-  Speci-

Positive  Negative Positive  Negative Diagnostic

predictive predictive likelihood likelihood Accuracy odds

cases thvity ficity value value ratio ratio ration

Sung et al.(2) Positive >2.2 144 0.92 0.99 0.96 0.98 103.39 0.08 0.98 1,332.00
Negative <1.8

Kang et al.(8) Positive >2.2 165 0.95 1.00 1.00 0.98 - 0.05 0.99 -
Negative <1.8

Kim et al.(9) Positive >2.2 58 1.00 1.00 1.00 1.00 - 0.00 1.00 -
Negative <1.8

Shousha et al.(10) Positive >2.2 56 0.85 0.98 0.95 0.95 33.85 0.16 0.94 214.50
Negative <1.8

Capizzietal.(11) Positive >2.2 83 0.81 1.00 1.00 0.81 - 0.19 0.90 -
Negative <1.8

Carbone etal.(12) Positive >3.0 89 0.95 1.00 1.00 0.98 - 0.05 0.99 -
Negative <1.5

Dietel et al.(13) Positive >2.2 29 0.98 0.82 0.98 0.82 5.37 0.03 0.96 186.75

Negative <1.8

-
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Study %

ID OR (95% Cl) Weight
Sung et al. (2010)(2) — 1332.00 (116.02, 15292.29) 8.46
Kang et al. (2009)(8) ——%—— 3765.00 (176.85, 80153.35) 4.40
Kim et al. (2009)(9) — %> 2905.00 (55.40, 152317.59) 243
Shousha et al. (2009)(70) — 214.50 (17.75, 2592.24) 22.04
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Carbone et al. (2008)(12) — &+ 1571.67 (6155, 40133.51) 5.48
Dietel et al. (2007)(13) el 186.75 (23.40, 1490.59) 24.34
Overall (I-squared=0.0%, p=0.477) 572.52 (193.92, 1690.28) 100.00
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Figure 2. Diagnostic meaning
of silver in situ hybridization
(fixed-effect model).

OR=0dds ratio; Cl=confidence
interval.
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Pooled Sensitivity=0.94 (0.90 to 0.97)
Chi-square=10.52; df=6 (p=0.1043)
Inconsistency (I-square)=43.0%

Specificity

(95% CI)
Sung et al. (2010)(2) 0.99 (0.95-1.00
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Pooled Specificity=0.99 (0.97 to 1.00)
Chi-square=13.65; df=6 (p=0.0338)
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Carbone et al. (2008)(72)  1.00 (0.94-1.00)

Pooled Specificity=0.99 (0.98 to 1.00)
Chi-square=4.32; df=5 (p=0.5041)
Inconsistency (I-square)=0.0%

Figure 4. Forest plot of sensitivities and specificities.
Cl=confidence interval.
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Table 7. Summary table of diagnostic concordance rate
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Sung 528 @ﬂﬁlx}aﬁﬁﬂdﬂw P a2 HHen IS
H et AR YA 98.5% (135/137X) &

WS P B2 A0 BEE
nabyate] 2X)&

2o} 1k B A

oA
-2 98.5% (133/1357) 2 Hi1st¥al + 1
96.4% (134/13971; £=0.89; p<0.001)=

st Bartlett 5(6)2] AolAE FgAl
o] 2] UXL-L 96.0% (88.9-100%)F H1staL, HAF

ZR7E ol 8.0%, HAMEZE HolE 12.66%% K139 Kang

Author No. of cases criteria Comperators Concordance rate
Sung et al.(2) 144 negative<1.8 / equivocal 1.8-2.2 / positive>2.2 FISH 98.5% (135/137)
IHC 98.5% (133/135)
Bartlett et al.(6) 45 - FISH 96.0% (88.9-100.0%)
Kang et al.(8) 165 negative <1.8/equivocal 1.8-2.2 / positive>2.2 FISH 98.2% (£=0.81)
Kimetal.(9) 58 negative <1.8 / equivocal 1.8-2.2 / positive>2.2 FISH 100%
Shousha et al.(10) 56 negative <1.8 / positive>2.2 FISH 94.0%
Capizzietal.(11) 83 negative <1.8 / equivocalv1.8-2.2 / positive>2.2 FISH 87% (total 42, p<0.002)
Carbone et al.(12) 89 negative <1.5 / equivocal 1.5-3.0 / positive>3.0 FISH 91%
Dietel et al.(13) 99 negative <1.8 / equivocal 1.8-2.2 / positive>2.2 FISH 96.0% (95/99; £=0.89;

95% Cl, 0.52-0.99)

IHC=immunohistochemistry; FISH=fluorescence in situ hybridization; Cl=confidence interval.

Table 8. Correlation with comparators

Author No. of cases Comperators Methods Values p-value
Kim et al.(9) 58 FISH HER2 copy enumeration Correlation coefficient (Pearson) R=0.83 <0.001
Linear regression R*=0.69
FISH CEP17copy enumeration Correlation coefficient (Pearson) R=0.23 <0.078
Linear regression R*=0.04
FISH HER2/CEP17 ratio Correlation coefficient (Pearson) R=0.75 <0.001
Linear regression R*=0.56
Sinczak-Kuta et al.(7) 63 IHC Pearson x2 test 13.27 <0.01
Gamma correlation coefficient 0.69 -
Spearman rank correlation coefficient 0.45
Kappa coefficient 0.58
FISH Pearson x? test 39.91 <0.01
Gamma correlation coefficient 0.96
Spearman rank correlation coefficient 0.72
Kappa coefficient 0.38

IHC=immunohistochemistry; FISH=fluorescence in situ hybridization.
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