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Realtime ,quantifkagon of WSFWneu gene amplification by 
polyrikrase cHain reaction (PCR) 

K. Bevser’ , A. Refser*, C. Gross’, J. Stiefken’. K. Gloeckner-Hofmann’ , 
K. Tabitf*, M. Pedrocchi3, J. Rues&off’ . ’ K/i&urn Kassd, lnstftufe of 
Pathology, KasW, Germany: ZRoche Diaanastics Gmbl-f. Penzbsm. 
Germa$; 3 Woffmann-La kche LTD. B&e/, Swiizerland - 

Introduction: The tyrosine growth factor receptor HEF?2/neu is frequently 
overexpressed in breast cancer and other solid tumors, mostly due to gene 
amplification. This gene amplffcation/overexoression is currentlv detected 
by fluorescence in- situ hybridization (FISti) and lmmunohist&hemistry 
(IHC). We have evaluated a PCR method (LiQht Cvcler HEFWneu Test. 
ROCHE; for research use) to quantify HEkieu g&e copies in several 
breast cancer samples. 

Methods: DNA was extracted from formalin-fixed tissue in triplicates from 
45 cases with an IHC-score of 0 or I+, from five cases with an IHC-score 
of 2+ but non-amplified by FISH and Fom eight cases with amplification 
(IHC-score; 2+ or 3t). PCR was performed with the LightCycler HeNneu 

test, whii uses a reference gene that is also localized on chromosome 17 
and therefore serves as a control for polysomy. A positive result is defined 
by a ratio HEFQ/reference ~2. In order to minimize the diluting effect on the 
signal by non-tumor/non-amplified intraductal tumor cells, dissections were 
performed by scratching only invasive tumor areas from the slides in five 
representative cases. 

Results: Ail fifty negative/non-amplified cases gave a negative PCR 
result. 5/8 amplified sampfes were positive by PCR when extracting DNA 
from the entire section, three were negative. After tumor dissection, the ratio 
of HER?/reference was generally increased in the positive cases resulting 
in a 100% concordance of PCR to the FISH results. 

Conclusion: These preliminary results indicate that quantitative PCR 
may be a valid and sensitive alternative to detemine HER2 positivity. By 
virtue of the rapid performance, a high level of reproducibility, fully objective 
results and moderate costs it might be particularly suited as a first line 
screening tool for HER2 in breast cancer. 
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Minimal sentinel node procedure for staging early breast 
ckcer 
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G. Simonetti’, A. Felii’, A. Cabas&, CU. Casciani’, 0. Bubnomo’. 
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Purpose: Sentinel lymph node dissection (SLND) has been recently eval- 
uated as a new staging technique for early breast cancer instead of routine 
axillary iymphadenectomy. To further minimize its surgical approach, the 
feasibility of eradication of the primary lesion along with its sentinel lymph 
node (SLN) under regional anesthesia was evaluated. 

Methods: A selected population of 76 operable breast cancer.suspected 
patierlts with no clinically palpable lymph nodes, were enrolled into the 
present study. Inm andperi-lesional administration of a radiotracer wasper- 
form+. Lymphoscfritigraphy (LSG) was carried out to confirm the drainage 
pamway and to ldcate the SLN. The day after @ nervous block of omo- 
lateral intercostal nerves followed by the surgical procedure with an hand 
held gamma-detecting probe was performed. When the primary lesion was 
diagnosed as invasive &cinorha (by frozen Section). the SLN and the rest 
of axilla (non-SLNs) were eradicated. The status of the SLN and non-SLNs 
were compared. 

Out of 78 c+ses of breast lesions, 45 invasive carcinomas staged as pT1 
(2 pT1a; 11 pTlb; 2 pTlo) wete identified; in the remaining 31 cases, 24 
resulted to be DCIS and 7 fibmadenomas. 

RBaults: The primary breast lesion Was located and excised in all case 
(identification rate 100%). LSG posiively identified SLN in 40/45 (89%) 
carainoma patients; in 5 patients lymphatic drainage was not shown. In 38 
cases, an average of 1.5 SLN and 14 non-SLNs per patient were eradicated 
and pathofogiilly anafyzed; the remaining 2 patients showed Sl.Ns in the 
intemal’mammaty chain and, therefore, were not excised. Routfhe heema- 
toxylin-eohn patho~ical exanIir@on of the SLNsaccurateiy predicted the 
status of the non-SLNs in.the rest of axifla (accuracy 84%). Twenty-nine 
percent of .the patients showed metastatic disease in the lymph nodes 
examined. Of alLpatients withaffected nodes. 56% had cancer cells only in 
the SLN. NO false negam (sldp metastasis) we@ seen. 

No immediate or long-term complications (pleural iesioh. intravascular 
injection, etc.) due to the anesthesia were shown. 

Condusion: Our data proved the utility of SLND in staging early breast 

cancer. Regional anesthesia provided a good management and better qual- 
ity of life of our patients. This tiie-savingprocedure alfowed a completeness 
of the surgical plan, minimizing costs and recovery time without modifying 
It8 effectiveness. 

Partially supported by PF Ministetu San&. 
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Evaluation of HER-2 pwtein e+ression in.primay.bre&t 
cancer (PBC) by immunohfskkWniktry @iQ‘An 
interlaboratory study assessing the reproducbiky of HER-2 
testing 
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M. Paesmans’, A. Verhest’, M.J. Piccart’, J. Is&*, 0. Lersimont’ 
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Purpose: To assess the degree of interlaboratory agreement when HER-2 
is evaluated by IHC on archiial PBC samples. 

Metheds: IHC for HER-2 was perfomred on the same erc#ival tissue 
sections from 384 invasive PBC in two diirent t&oretories$&i and IMT). 
Both labs use@the primary antibody NC&CB11 ; however; dierent methbds 
of immunostaining (antigen retrieval procedure and niano@ processing or 
no antigen retrieval and autostainer process!ng) as well as different scoring 
systems were used. Fluorescence in situ hybridiiration {FISH) which is con- 
sidered as the pold standard for HER-2 status dstetminatiin was pkfommd 
using the Path-?ysion kii (Vysii, Downers Grove, JL) and compared to the 
IHC results. 

ResUfts: 48 of 394 analvzed tumors f12.2%1 were scored as HER-2 
positive in JBI fabqratory, anb 108 (27.7%)‘ in IM~labor~ory where antigen 
retrieval wasperfbrmed. FISH performed in 248 timpIes revdialed HER-2 
gene ampiifi&tion in 55/248 (2&Z%). 

Comparison of HER-2 status bv FISH vs. bv IHC in 248 oases of invasiv@ breast 
oarolnom.3s 

IHC at IHC at Fl8H (n = 248) Total 

JBI IMT Negative Moderatsly StrOngly. 

w amplified* (y amPlified** (%) 
169 (IX) 3(23) 1 (2)  173 

+ 21 (11) 10 (W 2.0 w 51 
+ + 3fll 0 101 21 (50) 24 

-  \ - I  

Total 193 -,;' 42 248 
‘Amplification ratio is 2 < HER-XEP17 ( 5; **ampUficatloo ratio is HER&.?EP17 > 
5. 

Conclusion: Based on our data, it must be,contiuded that HER12 eval- 
uation by IHC is not a reproducible technique if there is no stahdardization 
of the procedure. 
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Preoperative &en&therapy for operabl$brex@ cancer: role 
of pathological features In predicting dfifiiczil and’ 
pathologtil rebponse 

L. Orlando’, M. Colleoni’, F. NolB’, G. Curigliano’, G. Peruqotti’, 
G. Mazzarol*, I. f&&e&‘,, C. Robertson3, G. V@le*, A. Gpldhirsch’. 
1 Department of &&Me, 2D~~n of,Pathofog@DMs~~ ofi 
Epidemidogy and Statis&s,~European instiiute of Oncot~ Milan, 
it@ 

Purpose: Preoperative chsmcithempy (P&T) is investigajbnal. Identffica- 
tion of a subset of patients more likely @benefit from thii treetment might 
improve therapeutic results. We have therefore studied pa#ologloai factors 
as predictors for outcome before and after PreCT in patfents with large 
operable (T2-T3) breast cancer. 

Methods: Ahety8es were performed on histopathdogfce=! specimens from 
147 breast cancer patfents, investigating variab&s&o@it &have predic- 
tive relevance indodiflg::percent of staining far Efl(abse& low i-9, positive 
lo+); PgR (absqnt, low 1-9, pusitive IO+), IQ-87 (4 20, z 2O), p53, bd-2, 
~27. p21 (< 1, l-10, il-25,26-50, z 50), and oitereXpr&&n of c-ett~&2 
(absent, +1 , +2, +3). Logistic regres++n analysis was used to essess the 
relative influence of these factors on objactfve and patfmk3$c&emissions. 
Thirty-eight patients were treated with AdGiamyofn 80 mf$n2 I.v. plus cy 
dophosphamlde 600 mg/m2 i,v: on day 1 q 3 wk (ACmgimen). Thirty-three 
patients received 5fkmroururacil 350 mglm2 f&eeded ‘by falfnic,acid 100 
mg/m2, both i.v. on days 1,2,3, and vinorelbhe, 20 mglm2 days 1 and 3 
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q 3 wks (FLN regimen). Seventy-six patients received Mluorouracil 200 
mg/m2/die as intravenous continuous infusion, vinorelbine 20 mg i.v. as 
total dose on daysl and 3, plus cisplatfn 60mg/m2 i.v. on day 1 q 3 wks 
(ViFuP regimen). 

Results: The overall response rate (partial and complete remissions) ac- 
cording to radiological and clinical evaluation was 65% (95% Cl: 57%-72%.) 
In both the univariate and multivariate analyses the most important pre- 
dictive factor was the baseline absence of expression of PgR (p<O.Ol), 
high baseline Ki-67 (p<O.U) and decrease of p53 positive cells (p-zO.01). 
Conversely no significant effect a&ding to other histological features was 
obsefved. 

Conclusion: Our results indicated that baseline PgR and Ki-67 expres- 
sion as well as changes during therapy of ~53, should be considered in 
further studies on preoperative chemotherapy. 
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Effect of eieveted serum carboxyterminai teiopeptide (ICTP) 
on survival in breast cancer patients with and without bone 
metastases 

SM. Alii,2, L. Demers’, K. Leitzel’, V. Chinchilli’, L. Engle’, L. Costa3, 
J. Risteli4, A. Lipton I. ‘Penn State UrtiversiM Hemafo/ogyOnco/~ 
Hershey PA, USA; z VA Medical Center, Hematology-Onoology; Lebanon, 
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4 Oulu University Hospital, CiTnical Chemism Oulu, Finland 

Purpose: Bone is made of Type, I collagen fibrfls that are crosslinked e.g. 
by pvridinium cross-links. Bone resorption releases the cross-links as free . ._ 
and peptide bound (telopeptide) fragments. There are 2 assays available 
for the carboxy-terminal telopeptide fragments, ICTP and Crosslaps. ICTP 
elevations haie also been.seen in n&bony disease and found to be 
prognostic inovarian cancer patients. We evaluated the prognostic value of 
serum ICTP levels in patients without bone metastasis (BM-) and with bone 
metastasis (BM+). 

Methods: ICTP levels were quantified in serum using an ICTP RIA 
produced by Orion Diagnostica (Espoo, Finland) and distributed in USA 
by Diasorin, Inc. (Stillwater, Minn). This was a retrospective study and 
used baseline serum that was obtained from 253 patients with metastatic 
breast cancer. These patients had participated in a double-blind randomized 
study of second-line hormonal therapy with a second-generation aromatase 
inhibitor (Fadrozole) vs. Megace. 

Results: The mean followup for survivors was 866 days (range 264 - 
1466). Normal *rum ICTP level from a published report of 202 healthy 
postmenopausal women was 3.0 + 1.6 ug/L (mean + SD). The serum ICTP 
cutoff of 6.2 ug/L wasestablished using the mean + 2 SD. Using this cutoff, 
62/161 patients (34%) in the BM+ group had elevated serum ICTP levels 
as compared to 6/72 (8%) in the BM- group. Mean semm ICTP forsthe BM+ 
group [6 ,ugA. (1.7 - 24.6)] was significantly higher compared to the BM- 
group [4.2 ug/L (I .6 - 16.l)](p= O.OOO2). Overall survival was signifmtly 
worse in patients who had elevated baseline serum ICTP levels in both the 
BM- (p=O.O2) and EM+ groups (p<O.OOOl). 

Conelusion: In summary, an elevated serum ICTP level predicts for 
decreased survival in breast cancer patients wfth and without clinically- 
dei&table bone met@tasis. 
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Ki67 and ~53 are not predictive of tumor response or 
survival with trastuzumab-based therapyin me&static 
breast cancer patients (pts) with hetineu-overexpression 

A. Schneeweiss’, F. Lenz’, F. Beldermann’, M. Geberth’, R. Goemer’, 
P. Sinn*, H.-J. Strfttmatter’ , G. Bastert’. ’ University of Heidelberg, 
Gynecobgy end Obstetrics. Heidelberg, Germany; B University of 
Heidelberg, Pathology, Heidelberg. Germany 

From 2/99 to 3/01, 53 pts with metastatic breast cancer, overexpressing 
HER2Ineu were treated with trastuzumab alone (25 pts, group A) or in 
combination with chemotherapy (28 pts, group B). 3+ -positive HER2/neu 
overexpression.was determined with immunohistochemical staining using 
antfbodies (Ab) 3b5 or AO485. In gmup B, 19 pts received docetaxel, 5 pts 
padiaxel, 2 pts vinorelbine, and 2 pts mifomycin/5-fluomuracil. Pts have 
been treated either as first-line theraov 117 ots). or as second-line 126 ,ntsI 
or as third line (10 pts). Using imm~~ohist&&misby staining on brima 
tumor sections, 23 of 40 pts (56%) showed equal or more than 35% K167 
positive cells, (Ab MB-I) and 17 pts showed equal or more than 60% 
~53 positive cells (43%, Ab D07). Kl67 and ~53 expression in ,turnor cells 
were well balanced between groups A and B. To evaluate the predictive 

value of K167 and ~53 for response, chi-square tests were performed. The 
predictive value for survival was determined by univarfate analysis (log-rank 
test). The overall response rate (ORR = CR + PR) and the dinical benefit 
rate (CBR = CR + PR + SD z 24 weeks) were 36% and 60% (group 
A: 48% and 76%; group B: 25% and 46%), respectively. After a median 
follow-up of 35 weeks (w) (range, 3 -93 w) the median progresslon-free 
survival (PFS) and overall survival (OS) were 25+ w (range, 2-93 w) and 
35+ w (range, 3 -93 w) so far. Pts with high or low levels of K167 or 
~53 posRive tumor cells showed no difference in response rates (ORR: 
pKl67=0.84, pp63=0.21; CBR: pKl67=0.69, ppm.55) and survival rates 
(PFS: pKl67=0.72, pp53=0:79; OS: pKl67=0.56, pp63&56). 

In conclusion the proportion of K167 and ~53 positive tumor cells 
on primary tumor sections might not predict response or survival for 
a trastuzumab-containing therapy in pts with HER2/neu overexpressing 
metastatic breast cancer. 
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Upstaging of breast cancer patients with PTl turnours by 
detection of micrometa~tasis in sentinel lymph node biopsy 
(SLNC)) 

I. Lanaer’, M. Zuber’. W.R. Marti’, D. OerUi’, J. TomOr&, F. Harder’. 
’ University Hospital of Base/, Deparbnent of Surgery; Base/, Switzerland; 
2 Kantonsspital Otten, Department of Surgery O/ten, Switzerland; 
3 Institute for Pathology; University of Waset, Wasal, Switzefland 

Purpose: Determination of axillaty lymph node status is an Integral part for 
patients with early breast cancer and the most important prognostic factor. 
15-20% of patients with tumour-free axillary lymph nodes in conventionel 
H&E staining show recurrences and distant metastasis within 10 years. 
Serial sectioning and ~immunohistochemisfry (IHC) of the sentinel lymph 
nodes (SLN) allow mare accurate information about micrometastasis (12 
mm) 

Methods: Between September 1997 and April 2001 114 patients with 
pT1 breast carcinoma were prospectively enrolled and underwent SLND 
with tumour resection. SLN were detected using blue dye and/or 99mTc 
labeled colloidal tracer. Completion axillaty lymphadenectomy of level I and 
II was performed in case of macrometastasis in the SLN. Sentinel nodes 
were examined by serial sectioning and IHC (Lu+/CK22). 

Resufks: SW were identified in 108 (95%) of 114 patients. 37 (34%) 
patients with a pT1 tumour had a SLN metastasis, 71 (66%) being tu- 
iour-free. In 14.(38%) cases SLN contained micmmeta!&sis,‘diagn&ed 
by setial sectioning with H&E staining and’by IHC in 7 patients each. 23 
(62%) patienti had macrometastasis.- of 14 micmmet@tasis and 22 of 
23 macrometastasis in SLN were found in patients with pflc tumours. 

Conclusion: In our previous study we repotted an incidence of axillaty 
lymph node metastasis in pT1~fumours of25% without SLN (n=lffi). Serial 
sectioning and IHC of SLN lead to an upstaging of ome third in this gmup. 
Further studies are necessary to assess a potential benefn’of ALND in this 
subgroup of breast cancer patients. 
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Sentinel lymph nbde biopsy and axiHary dissection in breast 
cancer: resutts and inRiai experience of a changed technique 
with subarebiar intradeiiiial blue dye i$ection’oriiy 

M. ThaIhammer, M. Hans&ii’, L. Krohberger’, P. Regitnig2, V. Weigl’, 
S. Lax*, H.J. Mischinget’, M.G. Smola’. ‘Div of Genera/ Suroerv; 
Karl-Franzens lJniver& Depf. of Surgery; Gmz, Austira; 2 Paihokgy, 
Karl-Franzens University; Dept. of Pathology; Gtaz, Austria 

Introduction: Our study tries to assess the value of intraoperative efficacy to 
identify the sentinel lymph node in clinical management of breast cancer. We 
hypothesized that the ‘arillary lymphatic drainage pattern in predicting the 
pattern of metasfatic spread from primary breast carcinoma is independent 
fmm a particular breast auadrant ar~,if mhht be useful to examine our 
hypothesis in using subar&lar intradermal bie dye injection only. 

Meethods: Between 5&9 and I~/!XJOO we investigated 86 consecutive 
patients (85 women, 1 men) using 2’ ml of Lymph&urin l%, which was 
injected intra- and subdennal into the subareolar area, immediately before 
definitive surgical treatment of primary breast carcinoma without massage 
of theNbreast. The average age of the patients was 59 years (range37-83).ln 
these 86 patients we performed per&moral blue dye injection in 13 cases, 
intradermal subareolar injection in the remainlhg~73~cases. Out of these we 
found,verffitition ,of breast cancer in160 cases,,in’which complete axillary 
lymphadenectomy was done and 13 cases with DGIS and/or no completed 
axillary dissection. 


