©
2017 2019

HER2

Clinical significance of HER2 intratumoral heterogeneity in breast cancer

Horii, Rie
3,500,000
HER2
ITH GPA
HER2 HER2-1TH cv
HER2-1TH

ITH (genetic ITH) (non-genetic
ITH) GPA ITH

genetic ITH non-genetic
ITH ITH

HER2-1TH HER2

We investigated the relationships between various indicators for HER2

intratumoral heterogeneity (ITH) and clinical course in HER2-positive breast cancer patients,
treated with neoadjuvant trastuzumab and chemotherapy. The degree of HER2-ITH was quantified using
HER2 gene copy number and protein expression of each cancer cell assessed by gene-protein assay
slides of pretherapeutic biopsy specimens. Achievement of pCR for neoadjuvant treatments showed
positive relationships to the mean gene copy number (P < 0.001), the mean protein category (P < O.
001) and the proportion of gene-amplified and protein-positive tumor cells (P < 0.001) and negative
relationships to the CV of protein category (P < 0.001) and the proportion of gene-amplified but
protein-negative tumor cells (P = 0.002). The diagnostic models, created by combining
clinicopathological factors and the ITH indicators, showed excellent diagnostic ability for
therapeutic effect of trastuzumab-based treatments.
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HER2; human epidermal growth factor receptor 2, pCR; pathological complete response



pCR HER?2 genetic ITH P <0.001 HER2
P < 0.001 HER2
P <0.001 HER2 coefficient of variation CV
P <0.001 HER2 non-genetic ITH
P = 0.002 Mann-Whitney U
HER2-1TH
Model 1 HER2-1TH genetic ITH
Model 2 HER2 cv
Model 3 HER2 Model 4
Model 2 AUC = 0.778 Model 1 AUC = 0.749
Model 3 AUC = 0.836 Model 4 AUC = 0.827
Figure 1
Figure 1
95%CI
Model 1 Beta Pvalue Odds Ratio Lower Upper
1 0 HR positive 1.85  <0.001 0.16 0.07 0.38
- Ki67 per category 064  0.211 1.90 0.69 5.23
Nuclear grade per category 0.45 0.175 0.64 0.33 1.22
Stage per 1stage increase 013 0.377 0.88 0.66 117
Intercept 0.58 0.668 1.79
95%CI1
— 0-8 Model 2 Beta Pvalue Odds Ratio Lower Upper
= HR positive 176 <0.001 017 0.07 0.43
= - Model1 Ki67 per category 0.67  0.228 1.95 0.66 5.7
Conventionalciicopathologicalscores  'enstereien 8% b tm
$ 0.6 Auc =0.749 HER2 gene{‘t,i;:;llerogeneily 21.18  0.999 0.00 not converged
;ﬂ; == Model 2 Intercept 0.97 0.511 2.63
E Conventional clinicopathological scores Model 3 ) 95%CI
g + HER2 genetic heterogeneity (visual) " Beta Pvalue Odds Ratio  Lower Upper
=] AUC = 0.778 . HR positive -1.98  <0.001 0.14 0.05 0.39
D Ki67 per category 090 0421 246 0.79 7.68
e 04 = Model3 Nuclear grade percategory ~ 0.60  0.106 055 02t 114
& . | A Stage per 1stage increase 024 0.170 0.79 0.56 1.11
1 Conventional clinicopathological scores Mean copy number of HERZ (. g 17 101 135
IS + mean HER2 gene copy number gene(per) . : . : i
+ CV of HER2 protein category e 045 0100 063 0.36 1.09
02 AUC =0.836 Intercept 066 0.716 0.52
= Model 4 a5%Cl
Conventional clinicopathological scores Model 4 Bota Pvalue Odds Ratio  Tower  Uppsr
+ proportion of A cell type HR positive -1.82 <0.001 0.16 0.06 0.43
- Ki67 it 0.88 0.130 240 0.77 747
0.0 AUC =0.827 Nucle;rg:ire‘:;;?::?;gow 049 0168 0.61 0.30 1.23
S 1 i 0.21 0.119 0.7 0.55 1.07
0.0 0.2 04 06 08 1.0 l‘,"[’;::;;ﬂ‘;‘;f;f;:;f — 1 o -~ o7
False Positive Rate (1-Specificity) (per 10%) ’ - ’ : ’
Intercept 1.7 0.307 0.18
Figure 2
(a) pCR or non-pCR
(b) Model 2
Conventional clinicopathological scores :* «
+ HERZ genetic heterogeneity (visual) P=0.984 L P=0.721
al e a3 stz
(c) Model 3 “ .
Conventional clinicopathological scores ;- 3
+ mean HER2 gene copy number P=0.386 P=0915
+ CV of HERZ2 protein category :
(d) Model 4 . o,
Conventional pathology scores P=0.249
+ proportion of A cell type




HER2 mRNA

ISH HER2
HER2 mRNA Figure 3
Figure 3

PPIB RNA ISH Positive Control Jf | HER2 RNA ISH!

HER2-1TH HER2 HER2
HER2-1TH
GPA
HER2 HER2
DNA HER2



1 0 1

Rie Horii, Matsuura Masaaki, Hiroaki Nitta, et al.

Clinical significance of HER2 intratumoral heterogeneity, determined by simultaneous gene and protein analysis, in HER2-
positive breast cancer.

11th European Breast Cancer Conference

2018

(Akiyama Futoshi)

(50222550) (72602)




