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High concordance rate of HER2 status
assessed via silver in situ hybridisation
(SISH) between core biopsy and excision
specimens: a 4 year retrospective review from
a single institution

Sir,
HER2 amplification occurs in about 15% of breast carcinomas
and these tumours have an aggressive behaviour. Currently,
there is no consensus as to whether HER2 in situ hybridisation
(ISH) is best performed on core biopsy (CBx) or excision
specimens. In our department, we prefer to perform testing
on excision specimens partly because the initial Roche-funded
HER2 testing program was largely limited to excision speci-
mens. We present a 4 year experience of HER2 SISH testing on
CBx of invasive breast carcinomas between 2008 and 2012
from the Department of Tissue Pathology and Diagnostic
Oncology at Westmead Hospital, Sydney. The overall aim
of the study was to assess the suitability of CBx for HER2
ISH testing and to determine the concordance rate between the
CBx and the excision specimens.

HER2 SISH testing was performed on a total of 194 breast
CBx from 185 patients using either Inform HER2 SISH or
INFORM HER2 dual SISH stains (Ventana, USA) in accord-
ance with the protocol from Ventana. The reporting was based
on the American Society of Clinical Oncology (ASCO) guide-
lines.1 A tumour was HER2 amplified if the HER2 copy was
>6 on the single HER2 SISH probe, or if the HER2:Cep
17 ratio was >2.2. Negative tumours would have HER2 copy
of <4 or HER2:Cep17 ratio of <1.8. Tumours with HER2
copies between 4 and 6 or HER2:Cep17 ratio of between 1.8
and 2.2 would be considered positive if the average ratio of at
least 40 cells was >2. Equivocal HER2 status was only
diagnosed if HER2:Cep17 was 2. Insufficient cells would be
diagnosed only in cases with low absolute number (<20) of
tumour cells with adequate signals. This was more common in
biopsies where the interpretation was complicated by other
confounding factors such as overlapping cells or crush artefact.

Of the 194 core biopsy specimens, 191 were primary tumours
and three were chest wall recurrences. Of these, there were 177
invasive ductal carcinomas, 13 invasive lobular carcinomas,
one squamous cell carcinoma, one intracystic papillary
carcinoma and two biopsies containing only intralymphatic
tumour. HER2 results were reached in 188 cases (96.9% of the
total) and 41 cases (21.8% of all) were HER2 amplified. Six
cases were excluded because of insufficient tumour (3 cases),
repeated stain failure (2 cases) or equivocal result (1 case).
Thirty-four CBx (17.5% of total) needed repeat staining
including one of the cases that was considered uninterpretable
despite repeat testing (see Table 1).

HER2 SISH results from surgical excision were available for
comparison for 55 tumours from 54 patients. Of these,
14 patients had neoadjuvant chemotherapy and another was
treated with aromatase inhibitor pre-operatively. Overall,
HER2 was amplified in 11 CBx but only eight surgical
specimens and 52 of 55 tumours (94.5%) had a concordant
HER2 SISH result (kappa value¼0.85). All three discordant
cases had low level HER2 amplification (HER2 gene

copy <10) on CBx and negative in the excision specimen.
The single case that was reported as equivocal on CBx had
retesting performed on the excision, which was reported as
HER2 non-amplified.

HER2 ISH guidelines vary in different countries. HER2 ISH
testing on CBx may be necessary in patients who are not
suitable for surgery, have metastatic disease or when neo-
adjuvant chemotherapy is required. Our results demonstrate
a high concordance rate for HER2 SISH testing between CBx
and excision specimens. Our study is limited by the small
cohort where only 55 of the tumours were tested on both CBx
and excision specimens. Neverthless, the finding is consistent
with the evidence so far in the current literature, where various
groups have reported concordance rates of 86.5–99% for
IHC2–4 and 87–99% for ISH.2,3,5 Another study by Lee
et al. found concordance of 98% based on a combination of
IHC and ISH, where ISH was performed only on cases with
equivocal 2þ IHC.6

ISH is currently considered to be the gold standard in HER2
testing. In Australia, it is mandatory to have ISH testing for
HER2 in patients with early breast carcinoma in order to access
the government-funded rebate for Herceptin. Our study is one
of the only few studies to examine concordance of HER2 ISH
testing between CBx and excision specimens.

ISH may be a superior method of HER2 testing compared
with IHC for a number of reasons. Firstly, about 15% of breast
cancers have an equivocal 2þ result with IHC, although this
can vary significantly between laboratories.1 These tumours
with equivocal IHC result require further ISH testing for a
definitive result.

In addition, the reliability of HER2 IHC depends signifi-
cantly on the processing protocol in individual laboratories.
Concerns regarding the reproducibility of HER2 IHC
testing were first raised by the results from the N9831 Adjuvant
Trial, where non-Hercep and Hercep IHC performed at
local laboratories had a concordance of 75.0% and 81.6%
compared with the central laboratory, respectively.7 Despite
this, there are also studies that were able to find reliable
and reproducible HER2 IHC results. The same trial found high
concordance of 94.3% between the central and reference
laboratories for a subset of tumours that were specifically
tested, while other studies also demonstrated that it was
possible to perform HER2 IHC reliably such that the IHC
results had a high concordance rate with ISH.2,8 One problem
that may complicate the reliability of HER2 IHC is the

Table 1 Summary of HER2 SISH results

Total number of core biopsies (n¼ 194)

HER2 postive samples 41 (21.2%)
HER2 negative samples 147 (75.8%)
Equivocal biopsies 1 (0.5%)
Uninterpretable 2 (1.0%)
Insufficient cells 3 (1.5%)

Tumours with HER2 results on both core biopsies and excision (n¼ 55)

HER2þ on
CBx

HER2– on
CBx

HER2þ on excision 8 0
HER2– on excision 3 44
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number of commercial HER2 IHC antibodies available. It is
likely that not all antibodies are as reliable as others. For
example, two papers suggested that 4B5 may be a superior
HER2 antibody compared with CB11 because it produces
more crisp staining.9,10 However, the difference in sensitivity,
specificity or predictive value did not reach statistical signifi-
cance in one study.9 In the other study, the more superior
sensitivity for 4B5 was only apparent in the multicentre
group and this might have been due to stringency of the
processing and staining in some peripheral laboratories rather
than the antibody itself.10 On the other hand, multiple studies
have shown fluorescent, silver and chromogenic ISH to be
fairly equivalent to each other.2,9,11,12 These findings suggest
that the reliability of HER2 IHC testing depends more on
the individual laboratory and pre-analytical procedures
rather than the actual antibodies, and perhaps testing
should ideally be limited to selected referral laboratories
that perform large volume HER2 testing. While reliability
of HER2 IHC is less of a problem in Australia because
almost all invasive breast carcinomas will have ISH testing
(at selected laboratories), the same cannot be said about
other countries, since IHC is still cheaper, more widely
available, easier to perform and the recommended first
line testing modality for HER2 testing as per ASCO/CAP
guidelines.1

Of our CBx cases, 17.5% required repeat staining. This
figure was calculated since we suspected that SISH testing
on CBx could be more problematic, and potential issues would
include crushed, overlapping cells, precipitation around the
edges and scant cells. These problems are expected to be
more common in CBx because of the method of sampling.
Our figure compares unfavourably with the data from an
Australian multi-centre study. This paper indicated that
13.7% of SISH cases in the first year of testing (>90% cases
were surgical excision specimens) required repeat testing,
and the figure subsequently dropped to 7.2% by the third year
of testing.8 The repeat rate was thought to be higher than
expected in the first year due to global silver wash contami-
nation issues.8 Despite the lower figure from this study, it
would be prudent to point out that there was a large range of
SISH repeat rates from different laboratories (0.4–26.8%).
Ideally there should have been a head to head comparison of
repeat staining rates between excision and CBx specimens.
However, this is beyond the scope of this study due to many
variables such as interobserver variability and different
processing protocols from a variety of referring laboratories.
Nevertheless, a repeat rate of 17.5% is too high in any case
given the cost of the SISH testing, and further study may be
helpful to further evaluate this.

In summary, we found a high concordance rate of 96.9% for
HER2 SISH results on CBx and surgical excisions performed
on the same tumours within a period of 4 years. A total of 17.5%
CBx needed repeat staining, a percentage that is higher than
desirable given the cost of the SISH testing. Overall,
we conclude that HER2 SISH can be reliably performed
on CBx and this would be an appropriate choice of testing
if required. Testing on excision specimens may be preferable,
however, in view of the high repeat test rates largely due
to technical and interpretative difficulties on core biopsy
samples.
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Intravascular large B-cell lymphoma
presenting as cauda equina syndrome and
showing aberrant cytokeratin expression:
a diagnostic challenge

Sir,
A 51-year-old male, without prior medical history, was referred
to our hospital for a painful right-side S1 radiculopathy that had
started 4 weeks earlier rapidly followed by weakness in the
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