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A B S T R A C T 

The classical-type of invasive lobular carcinoma (ILC) usually expresses high levels of estrogen receptor 

(ER) and progesterone receptor (PR) and does not over-express human epidermal growth factor receptor 2 

(HER2) and has a low level of expression of the proliferative marker. Their prognosis is comparable with 

those of histologic grade 1-2 invasive ductal carcinoma (IDC). HER2 status is prognostically significant 

and has a huge impact on clinical management; thus, its correct testing and evaluation are critical. 

Discordant results for HER2 between immunohistochemistry (IHC)/fluorescence in situ hybridization 

(FISH) and Oncotype DX (ODX) testing can be occasionally seen and cause confusion among clinicians. 

Here, we present a case of classical ILC (cILC), which was HER2 positive by IHC/FISH but negative by 

ODX. We also review relevant literature and provide a possible explanation for this discordancy and 

suggestions on how to approach the discordant results and guide the clinical management.  

 

                                                                                     © 2022 Khin Su Mon. Hosting by Science Repository.  

 

Introduction 

 

Invasive lobular carcinoma (ILC) is the most common invasive breast 

carcinoma of special types, consists of 10-15% of breast cancer and its 

incidence rate is rising [1-3]. Despite the often favourable clinical and 

pathological features such as older patients, lower grade, ER and HER2 

negative, and lower Ki67, these tumors have a higher risk of distance 

recurrence [4, 5]. Majority of the classical-type invasive lobular 

carcinoma (cILC) express estrogen receptor (ER) and progesterone 

receptor (PR), but no overexpression or amplification of human 

epidermal growth factor receptor 2 (HER2) [6, 7]. Although rare, HER2 

positivity can be seen in cILC, around 5-6%, and is associated with a 

worse prognosis, more so than that of invasive ductal carcinoma (IDC) 

[8-11]. More importantly, HER2 positivity makes these subgroups of 

cILC eligible for HER2 targeted therapy, and it benefits similarly to IDC 

[12, 13]. 

 

Two clinically validated HER2 testings available are 

immunohistochemistry (IHC) analysis and fluorescence in situ 

hybridization (FISH) testing [14-16]. In 2018, College of American 

Pathologists (CAP)/American Society of Clinical Oncology (ASCO) 

updated the HER2 testing guideline and eliminated the HER2 equivocal 

group [17]. Oncotype DX (ODX) is a test that uses reverse transcription-

polymerase chain reaction (RT-PCR) to predict the distant recurrence 

rate and assigns a proprietary recurrence score (RS). It has been validated 

for use on ER/PR positive, HER2 negative, and node-negative breast 

cancer, and to assess the benefit of adjuvant chemotherapy [18]. Since 

2008, besides reporting RS, ODX also started to report the status of the 

tumor markers, namely ER, PR, and HER2, although the use of these 

tumor markers has not been clinically validated [19]. Here, we report a 

case of cILC with discordant HER2 status between HER2 IHC/FISH and 

ODX, which caused confusion for the clinicians on how to treat the 

patient. 

 

Case Presentation 

 

Our patient was a 70-year-old woman with no significant past medical 

history who underwent a screening mammogram in June 2020 that 

showed an indeterminate asymmetry in her right breast. The subsequent 

diagnostic mammogram showed previously described right superior 

focal asymmetry, partially effaced upon spot compression view, and was 

reproducible on both full-field spot compression imaging with a 
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suggestion of a subtle mammographic pattern of architectural distortion 

(Figure 1). Ultrasound-guided biopsy was performed and showed 

invasive lobular carcinoma, a classical-type that was confirmed with loss 

of E-Cadherin IHC stain (Figures 2A-2C). IHC stains for ER, PR, HER2, 

and KI67 were performed and showed strong expression for ER and PR 

(Allred Score 8), over-expression for HER2 (3+), and low proliferative 

index for Ki67 (6%). (Figures 3A-3D). HER2 FISH analysis was also 

ordered and confirmed HER2 amplification with a ratio of 3.2 with the 

average number of HER2 copy number 9.8. The patient then underwent 

a lumpectomy, which revealed biopsy confirmed invasive lobular 

carcinoma, classical-type, 0.7 cm in size, with negative margins and one 

negative sentinel lymph node (LN). A second pathology opinion of her 

biopsy and lumpectomy specimens at UCS Norris confirmed our IHC 

and FISH findings. Per patient request, ODX testing was obtained which 

showed RS 18, with 5% distant recurrence in 9 years and <1% 

chemotherapy benefit. The test also reported this tumor as ER-positive 

(9.5), PR positive (7.0) but HER2 negative (10.1), which differed from 

both IHC and FISH results. After extensive discussion at tumor board, 

and with the patient, she elected to undergo adjuvant paclitaxel and 

trastuzumab therapy as per the APT protocol [20]. She started adjuvant 

anastrozole and currently, there is no evidence of recurrent disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Subtle mammographic pattern of architectural distortion on spot compression mammogram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Biopsy showing invasive lobular carcinoma A) H&E, B) 4x, C) 40x, E. Cadherin stain. 
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Figure 3: A) ER Strong positive, Allred 8; B) PR Strong positive, Allred 8; C) Her2 positive (3+); D) Ki-67 6%. 

ER: Estrogen Receptor; PR: Progesterone Receptor; HER2: Human Epidermal Growth Factor Receptor 2. 

 

Discussion 

 

i. Several studies have shown that cILC can be HER2 positive at a 

rate between 5-6%, which are comparable with our own 

unpublished data [8-11]. HER2 positivity is associated with 

older patients, PR negativity, lower ER expression, higher Ki67 

expression, and more angiolymphatic invasion. Since HER2 

positivity is uncommon for cILC, we recommend confirming it 

with both test modalities (IHC and FISH). 

 

ii. Although the status of ER, PR, and HER2 have been reported by 

ODX since 2008, which has generated unnecessary confusion 

among clinicians, especially for HER2 positive cases; as its 

discordant rate is rather high [19]. The original study for HER2 

by Baehner et al., published on the ODX testing website, showed 

the overall concordance is 95% between central IHC and ODX 

testing among their 729 cases (Table 1) [21]. The concordance 

for IHC negative cases is high, 99%; however, concordance for 

IHC positive cases is only 78%. In other words, over 20% of the 

HER2 IHC positive cases are negative by ODX. Subsequent 

studies have shown the presence of discordance HER2 status 

between IHC/FISH and ODX testing, especially in HER2 

IHC/FISH positive cases, the rates are between 0 and 50% [22-

27]. These studies were summarized in (Table 2). These studies 

demonstrated that high overall concordance (>95%) between 

IHC/FISH and ODX for HER2 testing is largely from the 

overwhelming cases of HER2 negative tumors; while the HER2 

positive tumor demonstrated unacceptably high discordance (0-

50%). ODX was originally designed only for ER-positive, 

HER2-negative, and LN-negative breast tumors for recurrence 

score. Tumor markers status from ODX is not clinically 

validated and should not be used as a guide for clinical decision 

making. 

 

Table 1: Concordance rate between IHC stain and ODX modified and adopted from Baehner et al. [21] 

 IHC+ IHC- Total 

RT-PCR by ODX + 94 (78%) 4 (1%) 98 

RT-PCR by ODX + 27 (22%) 439 (99%) 631 

Total 121 443 729 

 

iii. The four groups of biomarkers that ODX used to access the RS 

of ER-positive, HER2-negative, and LN-negative breast cancers 

are five proliferation-related genes including Ki67, four 

estrogen-related genes including ER, and two HER2-related 

genes including HER2, and two invasion-related genes. The 

expression of proliferation marker Ki67 is usually very low in 

ILC, especially for cILC. Cargognin et al. reported that 4%, 

instead of 20%, which is used for IDC, is a meaningful cutoff for 
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ILC to be prognostically significant [28]. This raises the question 

of if a similar cut-off for RS should be used for both ductal and 

lobular carcinoma. Indeed, several studies have shown that ODX 

is not suitable for the evaluation of ILC, and adjuvant 

chemotherapy does not confer a survival benefit for intermediate 

or high-risk patients [29, 30]. A large prospective study on this 

special but increasingly important subtype of breast cancer shall 

give us further answers to this. 

 

Table 2: Summary of concordant rates from literature review.  
Total 

cases  

Total IHC/FISH 

positive cases 

HER 2 IHC/FISH 

positive concordance 

Total IHC/FISH 

negative/equivocal cases  

HER2 IHC/FISH 

negative concordance  

Overall HER2 

concordance 

Sughayer et al. 2020 [22] 113 0 ND 113 99.1% 99.1% 

Chang et al. 2018 [24] 

(separate IHC and FISH results) 

30 0 ND 30  100 (IHC)/93.3 

(FISH)% 

100/93.3% 

Neely et al. 2018 [23] 610 5 20% 558 100% 98.6% 

Park et al. 2014 [25] (FISH only) 265 2 0% 245 100% 99.2% 

Dvorak et al. 2013 [26] (FISH 

only) 

194 8 50% 186 100% 96% 

Dabbs et al. 2011 [27] 843  36 42% 784 99% 98% 

IHC: Immunohistochemistry; ODX: Oncotype DX; RT-PCR: Reverse Transcription-Polymerase Chain Reaction; IHC+: Positive by IHC stain; IHC-: 

Negative by IHC stain; FISH: Fluorescence In Situ Hybridization; HER2: Human Epidermal Growth Factor Receptor 2; ND: No Data. 

 

Conclusion 

 

Our case serves as a good example for cILC at several levels: i) although 

rare, HER2 can be positive in cILC, ii) discordance for HER2 positive 

breast cancer are very high between IHC/FISH and ODX testing, and iii) 

clinical management should not be based on tumor markers status from 

ODX. 

 

Data Availability 

 

All data analyzed during this study are available from the corresponding 

author on request. 
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