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Correlation between the Her-2/neu Status as Determined by Immunohistochemical
Analysis and the Serum Her-2/neu Concentration as Determined by the Use of
ADVIA Cencaur® Automated Immunoassay in Breast Cancer Patients

Jung-Sun Lee, Won Ki Min', Eun Hwa Park, Woo-Sung Lim, Sung-Lim Choi, Byung-Ho Son, Sung-Bae Kim?,
Jin-Hee Ahn?, Sei-Hyun Ahn

Departments of Surgery, 'Laboratory Medicine, and *Oncology, University of Ulsan, College of Medicine and Asan Medical Center, Seoul, Korea

Purpose: Serum Her-2/neu is extracted from the extracelluar Results: The mean serum Her-2/neu level was 10.1 ng/mL
domain of the Her-2/neu tyrosine kinase to serum. We eval- in primary breast cancer samples. The serum Her-2/neu
uated the correlation between the Her-2/neu status as concentration significantly correlated with expression of Her-
determined by immunohistochemical analysis (IHC) and the 2/neu as determined by tissue IHC analysis (grade 1/3, 9.33
serum Her-2/neu concentration in a population of Korean =+ 1.7 ng/mL; grade 2/3, 8.89+ 1.6 ng/mL; grade 3/3, 12.37
women with breast cancer. +4.0 ng/mL, p<0.001). Increased serum HER-2/neu levels
Methods: Serum Her-2/neu levels were examined from 254 were associated with the lymph node status (p=0.003) and
female patients with primary breast cancer and 38 patients hormone unresponsiveness (p<0.001), tumor size (p<0.01)
with metastatic breast cancer. Serum Her-2/neu levels were and age group (p<0.001). In metastatic breast cancer sam-
measured by the use of a chemiluminescence immunoassay ples, the mean serum Her-2/neu level was 13.6 ng/mL. Ele-
(ADVIA centaur® system) during the preoperative period. vated serum Her-2/neu levels were seen in 71.7% of meta-
The level of Her-2/neu in all of the breast cancer tissue sam- static breast cancer samples. The serum Her-2/neu level
ples was determined by IHC, and samples with an IHC grade correlated with expression of Her-2/neu in metastatic tissue
+2 were subject to fluorescence in situ (FISH). When tissue as determined by IHC analysis (p<0.001) rather than with
samples exhibited IHC grade +3 or showed amplification of the Her-2/neu status of the primary breast cancer (p=0.16)

Her-2/neu as determined by FISH analysis, Her-2/neu was Conclusion: Serum Her-2/neu appears to be correlate with
considered overexpressed. The cut-off value for serum Her- tissue Her-2/neu expression in primary and metastatic breast
2/neu level was 10.2 ng/mL. cancer where Her-2/neu is overexpressed. Further studies

to determine levels of serum Her-2/neu are required to deter-
mine cuttoff values and the clinical application of the finding
for breast cancer patients in Korea.
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Table 1. Clinicopathologic finding of primary breast cancer

Clinicopathologic finding p,\;LtJiZnt‘zzr(s/):)
Stage | 100 (39.4)
Il 105 (41.3)
11 49(19.3)
Operation method  BCO 124 (48.3)
MRM 121(47.6)
MRM+Reconstruction 9(3.5)
Her-2/neu (IHC) 0/3 117 (46.1)
1/3 44.(17.3)
2/3 33(13.0)
3/3 60 (23.6)
Her-2/neu (FISH) No amplification 54 (85.7)
(Number of total ~ Amplification 9(14.2)
patients=63)
LN metastasis - 147 (57.9)
+ 107 (42.1)
Hormone receptor  Negative 76 (29.9)
Positive 178 (70.1)
Lymphovascular 186 (73.2)
invasion + 68 (26.8)
Nuclear grade 1 9(35)
2 146 (57.5)
3 99 (39.0)
Histology Invasive ductal carcinoma, 196 (77.2)
NOS
Invasive lobular carcinoma 5(2.0)

Mucinous ca/tubular carcinoma 8(3.1)
Invasive ductal carcinoma with 41(16.1)
predominant intraductal
component
Invasive ductal carcinoma 4(1.6)
with Micropapillary
component

IHC=immunohistochemisty; FISH=fluroscent in situ hybridization;
BCO=breast conserving operation; MRM=modified radical mastec-
tomy; LN=lymph node; NOS=not otherwise specified.
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Fig 1. Distribution of serum Her-2/neu in primary breast cancer
patients.
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Table 2. Correlation between serum Her-2/neu concentration
and Her-2/neu status (IHC)

Jung-Sun Lee, et al.

Table 3. Distribution of tissue Her-2/neu overexpression accord-
ing to cuttoff value

Mean of
Her-2/neu No. of serum sD o-
(IHC) patients Her-2/neu value*
(ng/mL)
0/3 117 9.59 17
13 44 9.33 17 <0.001
2/3 33 8.89 16
3/3 60 12.37 4.0
Total 254 10.11 2.7
IHC=immunohistochemisty.
*ANOVA test.
40
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Fig 2. Distribution of serum Her-2/neu according to tissue Her-
2/neu analysis (IHC) with grade 0/3 (n=117), grade 1/3 (n=44),
grade 2/3 (n=33), and grade 3/3 (n=60). The means (SD) were
as fellows: grade 0/3, 9.5 (1.7) ng/mL; grade 1/3, 9.3 (1.7) ng/
mL; grade 2/3, 8.8 (1.6) ng/mL; grade 3/3, 12.3 (4.0) ng/mL.
There was significant difference between groups (p<0.001).
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Serum Her-2/neu (%)

Total
<10.2 ng/dL >10.2 ng/dL
Her-2/neu - 128(69.2) 57(30.8) 185
overexpression + 21(30.4)  48(69.3) 69
Total 149 105 254
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Fig 3. ROC curve of serum Her-2/neu ECD concentration for
differentiation of tissue Her-2/neu overexpression. AUC for serum
Her-2/neu ECD was 0.73 (95% confidence interval; 0.66-0.80).

3
>
— -
e
o2
I
ne
0>
of
o
o

tal

Im

2

o,

:

<
o

T AE71 78 35 17190 ek,
= 129(31.6%), FHEA
Ag2g AR A= 1
718 B 07191 $71 3%(7.9%), 171+
16'8(42.1%), 371+ 8%(21%), 471+ 578

> riE°

o ma
o,
T
B FIF
o &
f
jN
e
i
ne F
rlo
T
-

T O
z
rlo

2k
4(2.6%)°3ic},
678(15.8%), 271
(13.1%)°12ct,

23
it
_|>i
rir
DN
Ut
of,
>
r St
S
>
nﬁ>
Y

[ o

Hw oM Qe AR ARNSEIALE A 7Rs

H
(21.2%)0] E} oA S FAARR] CA15-39] Hat->8.56

U/LE, 3/ AR oV s 4-9= i3

6. KLk 22| &3 Her-2/neu ZAL
Hat @3 Her—2/neu 521+ 13.6 ng/mLo|H, g4F $HAIA]



Breast Cancer and Serum Her-2/neu

Table 4. Correlation of serum Her-2/neu concentration and
clinicopathologic variables
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Table 5. Correlation of Serum Her-2/neu concentration accord-
ing to tumor subtype

Number Serum Her-2/neu
o (ng/mL) pP-
. T — value
patients (Mean=SD)
Age <0.001"
<35 11 124 7.5
35-50 149 95 2.3
>50 94 10.6 2.1
Menopausal status 0.003*
Pre 188 9.8 2.8
Post 66 10.9 2.2
LN metastasis 0.032*
- 147 9.8 3.1
+ 107 10.5 2.2
Hormone receptor status <0.001*
- 76 114 36
+ 178 95 2.0
LV 0.20*
- 186 9.9 2.8
+ 68 104 2.7
NG <0.001"
1 9 8.1 1.2
2 146 9.8 29
3 99 10.6 25
HG 0.015'
Unknown 3 8.6 12
1 6 85 09
2 146 97 30
3 99 10.7 24

LN=lymph node; LVI=lymphovascular invasion; NG=nuclear grade;
HG=histologic grade.
*chi-square test; '"ANOVA test.
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Her—2/neu”} 35a¢! 10789] ek} 5 29(20%) A Al 1}
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Zol A Adt A Her—2/neu ¥&&o] Uehdt 4-9-= giich A
o] GHFol Bxjo| A B Her—2/neuts YEMA et Ak
¢ 22] W) Her—2/neu P&} Al g 8¢ <
Al Her—2/neu o iel= Aato] §l1al(p=1.66), A ¢l
785 AR 24 W Her—2/neu W& o729} o] JI3ItHp<
0.001) (Table 6, Fig 4). A @A} B4 Her—2/neu ¥4
= B s ] AR ofieh th g A7) HolE Hol= 4

No. of Serum
Subtype patients Her-2/neu (ng/mL) SD
(Mean=£SD)
IDC 196 9.9 2.1
ILC 5 8.9 25
Tubular/mucinous carcinoma 8 9.2 1.1
IDC with predominant intraductal 41 10.2 31
component
Micropapillary carcinoma 4 17.7 10.8

SD=standard deviation; IDC=invasive ductal carcinoma; ILC=invasive
lobular carcinoma.
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Fig 4. Serum Her-2/neu ECD concentration according to tissue
Her-2/neu status in 18 patients with metastatic breast cancer
with grade 0/3 (n=4), grade 1/3 (n=6), grade 2/3 (n=1), and
grade 3/3 (n=8). The means (SD) were as follows: grade 0/3,
10.9 (1.8) ng/mL; grade 1/3, 11.13 (3.7) ng/mL; grade 2/3, 13.9
ng/mL; grade 3/3, 40.2 (16.1) ng/mL. There was significant diffe-
rence between groups (p<0.001).
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Table 6. Comparison of Her-2/neu status (IHC) between primary breast cancer and metastatic site with serum Her-2/neu

Case Her—g (IHC) Metastatic site Her-2 (IHC) in Serum Her-2
in primary metastasis (ng/mL)

1 2+ Breast 0 9.1
2 3+ Ipsilateral axilla 0 1.2
3 0 Breast 0 134
4 1+ Breast 1+

5 2+ Breast 1+ 6.9
6 3+ Ipsilateral SCLN, axilla 1+ 9.3
7 0 Ipsilateral SCLN 1+ 10.0
8 Axilla 1+ 13.7
9 0 Breast 1+ 17.4
10 2+ Breast 2+ 139
11 3+ Ipsilateral IMLN 3+ 1.8
12 3+ Breast 3+ 13.6
13 3+ Breast 3+ 14.5
14 3+ Lung, liver, bone 3+ 155
15 3+ Chest wall, liver 3+ 26.7
16 3+ Liver, bone 3+ 32.7
17 3+ Chest wall 3+ 61.2
18 3+ Ipsilateral axilla, SCLN, liver 3+ 146.1

IHC=immunohistochemistry; SCLN=supraclavicular lymph node; IMLN=internal mammary lymph node.
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