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Table 2. Correlation of Chromosome 17 Polysomy with HER2 IHC and Gene
ABSTRACT METHODS Amplification by FISH (N=266). DISCUSSION

Objective: Human epidermal growth factor receptor 2 (HER2) oncoprotein is Surgical staging specimens of 266 consecutive cases of primary invasive __

HER2 overexpression or gene amplification is a prerequisite for

overexpressed in 15% to 20% of invasive breast cancers, with HER2 gene breast carcinoma from a 13 months period (1/1/2010 to 2/8/2011) were HER2 Amplified 36(139) successful trastuzumab therapy and also in the adjuvant setting for

amplification being responsible for overexpression in the vast majority of cases. included in this study. H&E and immunohistochemical stains (ER, PR, Dati RIG0) ole0) selection of appropriate chemotherapy. Currently patients with HER2

ﬁ);l;l;ziiyf))f 2:2:?1;:;02?32;:2? aﬁﬁeaigirf::gﬁgsﬂﬁig 7CZC;F;/y :Srr:g:; HercepTest) were reviewed. Histological parameters were extracted from the 2 746.7) 12(57.1) unamplified tumors are treated similarly regardless of the presence or
, ) . . ~ 3+ 8 (53.3) 9 (42.9) i

increase. We investigated the clinicopathologic significance of chromosome 17 final pathology report, including nuclear grade, tumor grade, NPI, lympho absence of polysomy 17. It is important to note however, that

polysomy in correlation with various histological parameters and HER2 gene vascular invasion, lymph node metastasis, tumor stage, ER, PR and HER2 Equiyoce! 12 (4.5) determination of HER2 gene amplification is largely accomplished by
amplification in breast invasive carcinomas. protein expression. HER2 gene status and chromosome 17 copy numbers Ol (353) 9Ee9) combined immunohistochemistry and FISH, and the interpretation criteria
Materials and Methods: Surgical staging specimens of 266 consecutive cases were assessed by dual-color FISH. Chromosome 17 polysomy was deter- B BE8) Sl(65:7) are far from being precise. It is conceivable that protein overexpression
of primary invasive breast carcinomas were selected from a single tertiary mined by the presence of > 3 average CEP 17 signals per nucleus of 30 S Ql0.0) Ql0.0) can result not only from an increased copy number secondary to gene
medical center. HER2 gene status and chromosome 17 copy numbers were invasive tumor cells. Statistical analysis was performed using Z test for two Rl [ 218 (82.0) amplification but also as a result of a concomitant increase in the number
assessed by dual-color fluorescent in situ hybridization (FISH). Chromosome 17 proportions to interrogate the correlative relationships between the presence 0-1+ 20 (44.4) 83 (48.1) of chromosome 17. Moreover, a simple increase of CEP17 copy number
polysomy was determined by the presence of 23 average CEP 17 (chromosome of chromosome 17 polysomy and various histological parameters and HER2 2+ 22 (48.9) 88 (50.9) does not necessarily represent the presence of multiple copies of
enumeration probe 17) signals per average nucleus of 30 invasive tumor cells. . . ) . Lo . .

Results: Of 266 cases, 63 tumors (23.7%) harbored chromosome 17 polysomy. gene status by FISH and immunohistochemistry. 3+ 3(6.7) 2(1) chromosome _17. _Focal perlgen_trlmlerlc gain or partial polysomy has been
Invasive breast carcinomas with polysomy 17 were associated with several Total n (%) 63 (23.7) 203 (76.3) 266 (100.0) shown to ?X'St in the maJOf'tY of the so-called polysom.y 17 cases.
adverse histological indicators including high nuclear grade, high tumor grade, _Therefore,. increased CEP17 signals by FISH may result in discordant
high Nottingham Prognostic Index (NPI), high tumor stage and lymphovascular RESULTS Table 3. Summary of statistical findings. interpretations between dual-colored HER2 FISH and absolute gene copy
invasion. Moreover, cases with polysomy 17, compared to non-polysomy cases, - - number approach, consequently affecting an accurate reporting of HER2
had greater estrogen receptor (ER) positivity and progesterone receptor (PR) e e e A B status. Although for the majority of breast cancer cases, traditional
nega.ti.VitY- Polysomy 17 was more frequently“c)bserved in HERZ/neU non- Table 1. Correlation of Chromosome 17 Polysomy and HER2 Gene Amplification Nonpoly.somy Polysomy Uhamplified Nonpolysomy.UnampIified combined immunohistochemistry and FISH in the evaluation of HER2
amplified cases (71.4%) than in HER2 amplified cases (23.8%). However, with Various Histological Parameters in Breast Invasive Carcinomas. Tumor grade 3 000116 0=0.1223 0=0.1288 gene status are adequate, more sophisticated molecular approaches are

polysomic cases were more often HER2 3+ by immunohistochemistry (17.5%)

than non-polysomy cases (5.9%). A total of 11 (17.5%, 11/63) polysomy cases Abbreviations: P: polysomy 17, NP: nonpolysomy 17, A: FISH HER2Ineu amplfied, E: FISH HER2Ineu Nuclear grade 3 p=0.0128 p=0.0675 p=0.014 needed to fill some significant gaps to improve the accuracy and treatment
had 3+ HER2 immunohistochemist com d with 12 (5.9% 12/203 B equivocal, NA:lFISI-.| HER2/NEU unamplified. ER: estrogen receptor, PR: progestin receptor; LVI: relevance, for example, mRNA quantltatlon. AIthough the reason for the
ry, pared wi ( 770, ) non lymphovascular invasion.) Nottingham Prognostic ~0.0501 ~0.0876 ~0.6974 I f ad . . ith | 1 ith
polysomy cases (p=0.0202). Five cases (2%, 5/266) showed HER2 protein Index > 5.4 P = Rt association of a verse parameters in patients with po ysomy 7 without
overexpression (3+ immunohistochemistry) but failed to demonstrate HER2 toFt’aI P P 3 »:a NEP x: Vi Absence 1-0.0207 002514 0=0.2503 HER2 gene amplification is not yet fully understood, it has been

gene amplification by FISH, none of which had more than 6 CEP17 signals per An (%) | En(%) | NAn (%) suggested to treat such patients as ones with a HER2 amplified breast

n (%) n (%) n (%) n (%) = " = ’ . . L
average nucleus. Bl p=0.0143 p=0.008 P=0.7626 carcinoma. Future prospective studies are needed to definitively answer
C_onclu_sions: The presence o_f pol)_/somy 17 is closely c_orrelated with adve_rse Tumor grade Lymph node metastasis p=0.3408 p=0.5771 p=0.7369 these important diagnostic and clinical questions.
histological parameters including high nuclear grade, high tumor grade, high 1 - well 7(11.0) 167) 000) 6(133) (77 3(143) 0(00) 33(19) ER positivity p=0.5887 p=0.0097 p=0.0081

NPI, high tumor stage and lymphovascular invasion. Polysomy 17 is common to differentiated PR positivity $=0.0296 0=0.0105 $=0.0062
both HER2 amplified and non-amplified tumors. Upregulation of the transcription 2 - moderately : : :
by a mechanism other than polysomy 17 is likely responsible for the differentiated 2(349)  5(333) 1(333) 16(366) 89(438) 6(286) 1(11)  82(474) PR negativity p=0.0041 p=0.0105 p<0.0001 CONCLUSIONS

overexpression of HER2 protein in tumors without the gene amplification. In 3 - poorly R 2R | @ | e | 5 o HER2 3+ ~0.0202 <0.0001 <0.0001
conjunction with the literature, our findings further highlight the need to differentiated e ol ©67) ED | colesal] viss) | S ] el Immunohistochemisty e = = » 23.7% of invasive breast carcinomas in our study showed polysomy 17,
incorporate the determination of chromosome 17 copy number into the Nuclear grade which is significantly associated with several adverse prognostic and
pathology assessment of invasive breast carcinoma. 1 348  0(00) 000 367 1889 2095 0000  16(92) N M S ' predictive indicators.
2 18(28.6) 3(200) 1(333) 14(31.1) 97(47.8) 5(238) 4(444) 88(50.9) * We propose that polysomy 17 should be reported in the routine
BACKGROUND 3 38(60.3) 12(80.0) 2(66.7) 24(533) 86 (424) 14(667) 5(55.6) 67 (38.7) molecular assessment of invasive breast carcinomas, because inclusion
Nottingham of chromosome 17 polysomy status may also help to refine the criteria
Overexpression of HER2 protein and/or amplification of the gene has progncsticiindex for accurate reporting of HER2 gene ampilification.
been reported in 15% to 20% of breast cancers. HER2 gene ampilifi- <34 13(206) 2(133) 1(333) 10(222) 60(29.6) 5(238) 1(11.1) 54 (27.7) « Implication of polysomy 17 in the anthracyclin-based chemotherapy for
CaE)lon Is reSP0n3|b.|e for the protein overexpression in apprommatgly 3.4-5.4 20(31.7) 4(267) 2(66.7) 14(31.1) 84(41.4) 8(38.1) 3(333) 73(37.4) patients with breast cancer also highlights the need to incorporate this
90% of brea'st carcmomas.'AIthough associated V.V'.th a poor prognosis, >54 12(190) 5(333) 0(00) 7(156) 17(84) 148  2(222) 14(7.2) parameter into the routine assessment of breast carcinomas.
HER2 protein overexpression and/or gene amplification are the ther- E—
apeutic basis of the treatment by humanized monoclonal antibody T1 oo | e | vew | s | soo | ves | eea | ves
trastuzumab. A subset of breast cancers (10 to 50%) harbor increased P REFERENCES
chromosome 17 copy number (polysomy). Although studies have ELIE 463 20133 00 2@4  27(133)  4(190) 000 23(118)
indicated that the presence of polysomy 17 is correlated with tumor Prie SRl e G Il e Bl e N I R I ) Figure 1. A biopsy from an ulcerated breast 1. Vranic S, Teruya B, Repertinger S, Ulmer P, Hagenkord J, Gatalica Z. Assessment of HER2 gene
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lymphovascular invasion and lymph node metastasis — and hormonal pT3 2(3.2) 1(6.7) 0(0.0) 1(22)  20(9.9) 1(4.8) 0(0.0) 19(9.7) ductal carcinoma (A). Her2 immunohisto- 2. Takehisa M, Sasa M, Bando Y, et al. Chromosomal aneusomy (chr 1, 11, 17) detected by
L : i i fl in situ hybridizati b tic factor in breast . Anti Res. Mar-
status, the clinical relevance of chromosome 17 polysomy is far from oT4 348 32000 0(00) 0(0.0) 1005) 0(0.0) 0(0.0) 105) gge,::ftr(yB) dgnm('z:‘lssga;?:reZt;a,nTv(al(lilllrcl)l::dasl A%?r;ggs?zc;e(zlr;:156;13-%/0%?23 ion may be a prognostic factor in breast cancer. Anticancer Res. Mar:
being clear. It has been hypothesized that an increased chromosome 9 ; ’ . 3. Watters AD, Going JJ, Cooke TG, Bartlett JM. Chromosome 17 aneusomy is associated with poor
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