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Supplementary Table S1 Detailed searching strategies.

a. Search strategy in PubMed, May 2", 2022. (n=758)

Search terms: ((("Breast Neoplasms"[Mesh])OR((breast OR mammary) AND (cancer OR
carcinoma OR malignancy OR neoplasm OR tumor))) AND (("Receptor, ErbB-
2"[Mesh])OR((HER-2 OR HER2 OR neu OR ERBB2 OR "human epidermal growth factor
receptor 2")))) AND (("extracellular domain" OR ECD OR "soluble HER2" OR "serum
HER2" OR sHER?2))

b. Search strategy in Embase, May 2", 2022. (n=526)

Search terms:

#10 #3 AND #6 AND #9

#9 #7 OR #8

#8 'ecd":abti OR 'soluble her2":abti OR 'serum her2':abtiOR'sher2'abti

#7 extracellular domain'/exp

#6 #4 OR #5

#5 'her-2":ab.ti OR 'her2":ab.ti OR 'neu":ab.ti OR 'erbb2":abti OR 'human epidermal arowth
factor receptor 2':ab.ti

#4 "epidermal growth factor receptor 2'/exp

#3 #1 OR #2

#2 (‘breast:ab,ti OR 'mammary"ab,ti) AND ('cancer:abti OR 'carcinoma'ab,ti OR
'malignancy':ab,ti OR 'neoplasm':ab,ti OR 'tumor':abiti)

#1 'breast cancer'/exp

c. Search strategy in the Cochrane Library, May 2™, 2022. (n=97)

Search terms:

((("Breast Neoplasms"[Mesh])OR((breast OR mammary) AND (cancer OR carcinoma OR
malignancy OR neoplasm OR tumor))) AND (("Receptor, ErbB-2"[Mesh])OR((HER-2
OR HER2 OR neu OR ERBB2 OR "human epidermal growth factor receptor 2")))) AND
(("extracellular domain" OR ECD OR "soluble HER2" OR "serum HER2" OR sHER?2))

d. Search strategy in the Web of Science, Sept 11, 2022. (n=98)

Search terms:

#10 #8 AND #9 AND #6

#9 #4 OR #5

#8 #1 OR #7

#7 #2 AND #3

#6 ALL=("extracellular domain" OR ECD OR "soluble HER2" OR "serum HER2" OR
sHER?2)

#S5 ALL=(HER-2 OR HER2 OR neu OR ERBB2 OR "human epidermal growth factor



receptor 2")

#4 TS="Receptor, ErbB-2"

#3 ALL=(cancer OR carcinoma OR malignancy OR neoplasm OR tumor)
#2 ALL=(breast OR mammary)

#1 TS=Breast Neoplasms

e. Search strategy in the Scopus, Sept 11, 2022. (n=779)

Search terms:

( (KEY ( "Breast Neoplasms" ) ) OR ( TITLE-ABS-KEY ( ( breast OR mammary ) AND ( cancer
OR carcinoma OR malignancy OR neoplasm OR tumor)))) AND ( ( KEY ( "Receptor, ErbB-
2")) OR (TITLE-ABS-KEY (her-2 OR her2 OR neu OR erbb2 OR "human epidermal growth
factor receptor 2" ) ) ) AND ( TITLE-ABS-KEY ( "extracellular domain" OR ecd OR "soluble
HER2" OR "serum HER2" OR sher2))



Supplementary Table S2. Newcastle-Ottawa Quality

randomized studies.

Assessment form for non-

Studies Selection Comparability | Outcome Quality
Assessment

Banys et al. 2017 *® %k ok Ok * *® ¥ Good quality
Baric et al. 2015 * Ok ¥ * * ¥ Poor quality

Bewick et al. 2001 * ok ok Xk * * ¥ ¥ Good quality
Bramwell et al. 2009 * ok Rk ok #® ¥ # | Good quality
Colomer et al. 2007 * Ok kK * ¥k ok Good quality
Colomer et al. 2004 * R Kk K * *® R ¥ Good quality
Colomer et al. 2006 * Ok %k K #® % ¥ | Good quality
David et.al. 2008 * Ok kK * % % % | Good quality
Darlix et al. 2016 * ok ¥ * * ok % Good quality
Gioia et al. 2015 #* Ok ok Ok #* #* %k ¥ Good quality
Eppenberger et al. 2020 * Ok kK * * Ok 3k Good quality
Esteva et al. 2002 * ¥k ¥ * * ¥ Poor quality

Finn et al. 2009 #* Ok ¥k Ok #* #* ok ¥ Good quality
Fornier et al. 2005 * k% # ¥ % | Good quality
Im et al. 2005 * ok Ok kK * k k Good quality
Jensen et al. 2003 * % %k # * %k 3k Good quality
Knutson et al. 2014 * ok ok * ok * Good quality
Kong et al. 2012 * ok ok * * * ¥k ¥ Good quality
Kontani et al. 2013 * ok Kk K *® ¥ Poor quality

Kostler et al. 2004 * ok * * k ¥ Good quality
Lee et al. 2016 * ¥ ¥ * ¥ Poor quality

Lee et al. 2014 * ¥ ok ¥ * ¥ ¥ Good quality
Lipton et al. 2002 * ok %k * *# Poor quality

Lipton et al. 2003 * ok ok * * * ¥ Good quality
Lipton et al. 2011 * ¥ ok Ok * ¥ Poor quality

Ludovini et al. 2008 * * k * * # #% % | Good quality
Luftner et al. 2004 * Ok kK * ¥ Poor quality

Molina et al. 2010 *® Ok kK * *® Good quality
Moreno-Aspitia et al. 2013 | ¥ ¥ 3% #* * k% Good quality
Muller et al. 2004 * k¥ * * Poor quality

Reix et al. 2016 * Ok % K * * ok Good quality
Ryu et al. 2012 * ¥ ¥k * ¥ ¥ Poor quality

Sandri et al. 2004 * R % ¥ # % #¥ | Good quality
Shao et al. 2014 #* ¥ k% # Poor quality




Tchou et al. 2015 * Ok kK * * k ¥ Good quality
Thureau et al. 2012 * Ok kK * % % % | Good quality
Tsai et al. 2012 * ok ok * * * ¥ ¥ Good quality
Wang et al. 2016 * Ok Kk ok * * 3k Good quality
Witzel et al. 2006 * Ok kK * % % ¥ | Good quality
Zuo et al. 2021 #* ok * #* #* ok ¥ Good quality




Supplementary Figure S1. Sensitivity analysis for PFS(a), DFS(b), OS(c) and ORR(d).
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Supplementary Figure S2. Subgroup analysis of PFS according to different treatment modalities(a) and cut-off values(b).
(A) (8) (©)

Study % Study % Sty %
D HR(95%Cl)  Weight 0 HR(95%CI)  Weight
0 HR (95% CI) Weight
Chemotherapy N 2500 Ui H
Bewick et al. (2001) 233(120,440) 468 Bewick et al. (2001) —_— 233(120,440) 468 Caucasian |
Finn et al.(B) (2009) 278(127,6.10) 394 Subtotal (I-squared = %.p =) — e 233(122.446) 468 H
Jensen etal (2003) 192(120,300) 5% H Bewick et al (2001) —— 233(120,440) 468
Luftner et al. (2004) — 125(061,258) 428 15-20 ng/mL | Colomer et al. (2007) —— 273(187,399) 642
Muller et al. (2004) —_ 127(076,221) 540 Colomer et al. 2007) — 273(187,399) 642 David etal (2008) - 150(090,240) 568
Sandri et al. (2004) 379(084,17.07) 168 Finn et al (A) (2009) ———————  240(134,431) 508 -
Subtotal (I-squared = 7.8%, p = 0.366) 1.81(1.37,239) 2589 Finn et al.(8) (2009) —_——————> 278(127,6.10) 394 & oer-Coslor ol el (2020) - 153007,23%) 590
Subtotal (I-squared = 0.0%, p = 0.928) | —_— 265(197,35) 1544 Finn et al (A) (2009) — 240(134,431) 508
Endocrine therapy ' Finn et al (8) (2009) S a— 278(127,610) 394
Cwmm‘:'«e:a(lzgg?n 3;::: 333} 3;; so?gmzLan(ms) ; 150(090,240) 568 Josoan tal. 200%) + 12020,300 50
a 50, vid et : 2.
Lipton et al. (2003) 179(147.247) 746 Subtotal (-squared = %.p= ) 150(0.92,245) 568 Knutson et al. (2014) 'E; 150(113,199) 701
Subtotal (I-squared = 59.2%, p = 0.066) 191(157.232) 2154 Lipton et al. (2002) + 173(150,200) 767
- ESWmL . o0 102 55 Lipton etal. (2003) - 179(147,217) 746
ppenberger-Castorl et al. (2020) ! 2. v
David etal (2008) — 150(090.2.40) 568 Jensen etal. (2003) 192(120,300) 590 Lpken etal 2011) | 100(100,100) 793
Finn et al.(A) (2009) 240(1.34,431) 508 Knutson et al. (2014) 1.50(1.13,1.99) 7.01 Luftner etal. (2004) 125(061,258) 428
Lipton etal. (2011) 1.00(100,1.00) 793 Lipton et al. 2002) 173(150,200) 767 Muler et al. (2004) i . 127(076,221) 540
Sublotal (I-squared = 82.2%, p = 0.004) 144(085,243) 1869 tlmne:: :222??)) :gg ;3;; ;;g Rexetal (2016) — 260(120,5%0) 416
Jpton e .00,
Trastuzumabs+Chemotherapy Lufiner et al. (2004) 125(061,258) 428 Sandrietal. (2004) T 379(084,1707) 168
Eppenberger-Castori et al. (2020) 153(097,238) 5% Muller et al. (2004) 127(076,221) 540 Witzel et al. (2006) —_— 107(066,175) 570
Knutson et al. (2014) 150(1.13,199) 7.01 Reixetal (2016) —— % —————> 260(120,530) 416 Sublotal (1squared = 91.2%, p = 0.000) ¢ 171(136,216) 8895
Reixetal (2016) 260(1.20,530) 4.16 ‘Sandr et al. (2004) 379(0.84,17.07) 168 Y
Shao et al. (2014) 293(1.34,662) 387 Shao et al. (2014) ————%————> 20(134.662) 387 '
Sublotal (I-squared = 24.3%, p = 0.265) 174(131,230)  21.00 Wang et al. (2016) —_— 166(129,213) 7.47 Asan !
Subtotal (I-squared = 92.2%, p = 0.000) _ 164(127,211) 6849 Shao et al (2014) —_ 293(134,662) 387
NA ' r-l'
Wang et al. 2016) 166(129.213) 747 NA ! g stal 2o ) 1,219 147
Witzel et al. (2006) 107 (066,1.75) 570 Witzel et al. (2006) 107(066,1.75) 570 Subtotal (-squarod = 438%, p = 0.182) = 180118317 105
Subtotal (I-squared = 58.9%, p = 0.119) 140(092,213) 1288 Sudtotal (I-squared = %, p=.) 107 (066,1.74) 570 :
Overall (-squared = 91.2%, p = 0.000) <> 174(140,217) 10000
Overall (I-squared = 91.2%, p = 0.000) 1.74(1.40,247) 10000 Overall (I-squared = 91.2%, p = 0.000) - 1.74(1.40,247)  100.00 v
NOTE: Weights are from random efects analysis NOTE: Weights are from ysis : NOTE: Weights are from random effects analysss : ; H .
T T T T T T

T
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Supplementary Figure S3. Subgroup analysis of DFS according to different treatment modalities(a) and cut-off values(b).
(A) (B) (©)
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S —
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Supplementary Figure S4. Subgroup analysis of OS according to different treatment modalities(a), cut-off values(b), and disease

status(c).
(A)

. (B)

suoy Stugy %
) HR (95% C1) Weght 0 HR (95% CI) Wwexght
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Daric ot al 2016) - 2510054410 6%0 Eppenerger.Caston et al (2020) ! 103(062,170) 670
Witzel et al. (2005) ——— 142(077,261) 546 Im etal. (2005) 662(0.39, 11352) 0.42
Subtotal (1squared = 9.9%, p = 0344) e 205 (157,267 268 Jensen et al (2003) e 193(120,310) 7.10
5 Knutson et al (2014) —— 126(09.166) 1022
Aguvant treatment ' Kong et al. (2012) ———— 295(122.585) 396
Baric et al (2015) ——e—*— 283(091,917) 21 Leeetal (2014) 200(1.10,380) 537
Kong ot al (2012) 295(122.585) 396 LUipton et al. (2002) 206(168,253) N3N
Lee ot al 2014) 200(1.10,380) 53 Ludovini et al (2008) 240051, 1135 131
Ludovin et sl 2008) ; 2400051, 1135 131 Mutier et al. (2004) —_— 223(124.401) 571
Teal ot al. (2012) —_——— 320,72 3T Reix et al. ( 2016) —_—————%———> 485(160,1490) 231
Sublotal (squared = 0.0%, p = 0.896) —_— 256(175,374) 1659 Sandn et al (2004) - 469(0.73,3003) 094
' Thureau et al (2012) — 829 (205,3343) 158
Chemomeragy i Sublotal (1-squared = 51.1%, p = 0.014) - 198(159,248) 7123
Bewck et (2001) — 2sana0n 48 H
im ot 2005) 6620030, 1352) 042 1530 ngymL '
Jensen et & (2003) 193(120,310) 710 Baric et al (2015) - 288(091,917) 218
Muter et 8. 2004) 2230124400 571 Colomer et al. (2007) ———————  333(216.7.14) 560
Sanci et ol 2004) 469(073,2000) 094 Dartix et al. (2016) —— 251(154,410) 690
Subtotal (1squared = 0.0%, p = 0817) _— 2190160300 1904 Subtotal (1-squared = 0.0%, p = 0.523) _— 299(209,429) 1467
FoR— ' 2500 Uimi !
Colomer et al (2007) 393216,7.14) 560 Bewick et al (2001) —_— 236(120,460) 486
Upton et &t 2002) 208(168,253)  n3 Sudtotal (1-squared = %.p =) — 235(121.462) 486
Subtotsl (-squared = 75.1%. p = 0.045) 267 (144, 497) 1691 '
H 510 '
Trastuzumab~Chemotherapy ' Tsal et al. (2012) —_————————  322(143.726) 377
EppendergerCastori et . (2020) —_— 103082170 670 Subtotal (1squared = %, p = ) — e 322(143.726) 377
uton et o) = imem i 02 '
Reox ot al (2016) —— ey 488 (160, 14.90) 25 NA '
Thuresu et al (2012) > 820205, 3343) 158 witzel et al. (2006) —t— 142(077.261) 546
‘Subtotal (-squared = 76.8%, p = 0.005) —————__ 200(102,395 2081 Sudtotal (i-squared = %, p= ) o e 142(077.261) 546
T |
Overab (squared = 48.4%, p = 0.008) g 2130250 10000 Overall (1-squared = 48.4%, p = 0.008) > 213(1.77.257)  100.00
NOTE: Weighs are H NOTE: Weights are trom H
T T T T T T T T
5 LR 3 10 5 91 3 8
Swdy % Study %
o HR (95% C) Weight 0 HR (95% C1) Weight
Paluchowski etal (2017) —n:— 169(103,278) 680 Covcasien :
S e prmatl ] = zx:-znvasn; e Banys-Paiuchowski et al 2017) _—— 169(103,278) 680
Ba el 2009) — 248(155,388) 758 Baric etal (2015) T 288(091,017) 218
Colomer ot a (2007) —— 3067 560 Bewick etal (2001) B 2%6(120,460) 486
Darix et al. (2016) —— 251(154,410) 630 Bramwoll et al. (2000) — 248(150,388) 750
Eppenberger-Castor etal. (2020) —_— 103062170) 670 Colomer et al. (2007) —_— 393(216,714) 560
Im et ol (2005) 662(039,1352) 042 Darix et al (2016) —_— 251(154,410) 690
Jensen et al (2003) — 193(120,310) 710 Eppenberger. Castori el al (2020) ol | 103(062,170) 670
Kautson etal (2014) —— 126(09,165) 1022 Jensen et al (2003) —_— 193(120,310) 710
Upton et o 2002) $ 2600269 13 Kautson et al (2014) —— 126(096,166) 1022
Muller et ol (2004) 223012440 571 Lipton et (2002) _g,_ 206(168,253) 1131
Sandr et al (2004) 469(073,3003) 0%
. Ludovini et al. 2008) 240(051,1135) 131
WIS oL 2006) 1= RA26. 5% Ml et al. (2004) _— 223(124401) 571
Subtotal (1-squared = 548%, p = 0.009) <> 194(158,239) 7952 b
e o r ‘ g Reixetal (2016) - 483(160,1490) 231
— : Sandri et al. 2004) - 469(073,3003) 094
Barc tal Q015) 4 20991 218 Trureau etal (2012) ———> 1200014 158
Kong etal (2012) e 295(122,585) 3% Witzel et al. (2006) —_— 142(077,261) 546
Lee tal (2014) — 200(1.10,380) 53 Sublotal (I-squared = 55 2%, p = 0 004) <> 207(168,255) 8648
Ludovini ot al. (2008) - 200081,13%) 131 '
Thoreau st al (2012) 8292053343 158 Asian '
Toaietal (2012) 0 204.72%) 37 Imetal (2005) 662(039,11352) 042
Sublotal (I-squared = 0 0%, p =0 605) .o 278(192.401) 817 Kong etal. (2012) s -+ 205(122,585) 396
i H Lee etal (2014) —_— 200(110,380) 537
M‘,‘“""/" ‘;:2"'" ! P —— Tsaietal (2012) —_— 322(143,720) 377
Subtotal (Fsquared = %.p = ) —— e 488(160,1489) 231 Subtotal (I-squared = 0.0%,p = 0689) _ 258(171,3%0) 1352
Overat (Hsquared = 48 4%, p=0.008) < 002 10000 Overal (squared = 48 4% p = 0.008) Lo 2130177,257) 10000
NOTE Weights are from random eflects analysis. NOTE Weights are from random effects analysis N
T T T T T T
5 91 3 15 5 91 3 10



Supplementary Figure SS5. Subgroup analysis of ORR according to different treatment modalities(a) and cut-off values(b).
(A) (B) (©)

Treatment and Stucy (year) Odss rato (9% C1)  Weght Sudy % Study %
) OR (35% CI) Weight ) OR (95% C1) Weight
Endocrne therapy 7
Colomer et al. (2007) 0.38(0.15.0.96) 805 15-30ngiml ' Ca '
Upton et (2002) 037(026,053) 1091 Colomer et al (2007) 038(015,096) an ucasian
Loton et (2003) 038020080 102 ] e o Colomer et al. (2007) 038 (0.15, 0.96) 873
Subgroup, DL =0 ovomosm 23 ot (2009) P oo Colomer et al. (2004) 015 (003, 067) 582
Subtoal (quared =TITH p=0022) = b 046(016,129) 255 Colomer et al. (2006) 106 (030, 3.71) 695
Cramomaragy 0
Colomer ot al 2004) 015003.067) 52 : Esteva etal. (2002) 6.40 (1.16, 35.44) 500
Colomer et al. (2006) 1.06(0.30,371) 838 50 ngimL ' Finn et al. (2009) 1.00(0.59, 1.68) 1.01
Fion ot 3l (B) (2009) 101048.214) 397 Colomer et al (2006) —_— 1.06(0.30,3.71) 695 Fomnier o al. (2005) 113(0.36,3.54) 749
Imetal 2005) r0n:6 208 Sublotal (Hsauared = %= ) — T — 106030,371) ™ osrdn Gl 75k e pe
Lufine ot al. 2004) e 111(027,451) 570 ¥ § g
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Supplementary Figure S6. Funnel plot to detect publication bias for PFS(a), DFS(b), OS(c) and ORR(d).
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Supplementary Figure S7. Trim and fill analysis for pooled HR of PFS.
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