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Abstract 

We present a retrospective analysis on a cohort of low grade, node negative patients 

demonstrating that HER2 status significantly impacts on survival in this otherwise 

very good prognostic group. Our results provide support for the use of adjuvant 

trastuzumab in patients who are typically classified as very good prognosis, not 

routinely offered standard chemotherapy, and as such do not fit current prescribing 

guidelines for trastuzumab.  
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Background 

HER2 amplification has become the prototype biomarker for translation of a 

laboratory discovery through to development of a highly successful individualised 

chemotherapy agent. Slamon et al (Slamon et al., 1987) established HER2 as a poor 

prognostic marker for survival in breast cancer and developed a monoclonal antibody, 

trastuzumab, targeted to HER2 as a novel therapy for breast cancer patients. More 

recently, randomised trials have shown a clinical benefit of trastuzumab with 

significant overall survival benefit in early breast cancer over observation alone after 

chemotherapy (Joensuu et al., 2006; Romond et al., 2005; Smith et al., 2007). As a 

resuslt, trastuzumab has been introduced into routine clinical practice in the UK for 

HER2 positive patients who have finished their standard adjuvant treatment. Current 

Scottish and NICE guidelines parallel the HERA trial entry criteria where 

trastuzumab is offered only to those patients who have already received standard 

chemotherapy regimes as part of their treatment regime.  

However, there remains a small subset HER2 positive patients who are low grade and 

node negative who are currently ineligible for trastuzumab treatment as clinically they 

have deemed to have no requirement for standard adjuvant chemotherapy. In our 

region approximately 25% of HER2 patients are not offered Herceptin as they are 

deemed to be ‘low risk’(personal communication). A recent review (Dinh et al., 2008) 

outlines the controversy and current lack of trial evidence for use of trastuzumab in 

small, node-negative cancers with none of the randomised clinical trials having 

addressed this small but important group of patients. 
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Our study analyses a retrospective cohort of tumours traditionally classed by way of 

grade and nodal status as ‘low risk’, to assess if HER2 positivity impacts on survival 

in this otherwise very good prognostic group. 

 

Methods 

Patients 

We have a large cohort (n=1351) of breast cancers diagnosed between 1980-2002 

with full follow-up (median 6.5yrs) and clinicopathological details. Tissue specimens 

from these cancers had been used to create TMAs (tissue microarray technology) for 

research purposes. From this database we wished to identify a group of patients who 

would classically be identified as ‘low risk’. We selected all node negative, grade 1 or 

2 cancers (n=362) for further analysis.  

HER2 status assessment 

HER2 status was identified using currently applicable clinical methodology (Bartlett 

et al., 2003). Dako Herceptest was used to quantify immunohistochemical staining. 

All 3+ (high intensity) staining specimens were considered positive. All 2+ (moderate 

staining) specimens underwent FISH analysis and those who demonstrated HER2 

amplification were also classed as positive. 

Analysis 

SPSS (v15) was used to plot Kaplan-Meier survival curves using breast cancer 

specific death as an outcome endpoint. Cox Regression analysis was performed to 

assess hazard ratios for the impact of HER2 status on breast cancer specific death in 

the subcategories split on ER status, age of patient and size of tumour. 

 



Results 

Patient characteristics (table 1) 

We selected all node negative, grade 1 or 2 cancers (n=362) from our original cohort. 

This group were 90% ER positive, with 71% smaller than 20mm. 80% were aged over 

50 and 10% received chemotherapy and 91% received endocrine therapy (tamoxifen).  

 

HER2 status and survival 

6.1 % of cases were HER2 positive. The overall hazard ratio (HR) for HER2 

positivity was 5.65 (95% CI 2.4-13.1, p < 0.001) giving 5yr breast cancer specific 

survival rates of 68% compared to 96% for the HER2 negative group (figure 1). This 

reduction in survival in HER2 positive cases persisted when patients were split into 

subgroups by ER status, tumour size and age (table 2). 

 

Discussion 

Our results suggest that no HER2 positive patient should be classed as ‘low risk’. 

There have been conflicting reports on the impact of HER2 status in good prognostic 

groups in the literature. Some have shown similar results in node negative patients 

(Andrulis et al., 1998; Schmidt et al., 2005; Paik et al., 1990; Harbeck et al., 1999; 

Kallioniemi et al., 1991; Press et al., 1997; Quenel et al., 1995) even with small 1-

10mm tumours (Joensuu et al., 2003) or with lower grade (Paik et al., 1990). Other 

papers have not confirmed this, (Ko et al., 2007; Richner et al., 1990; Rosen et al., 

1995) although care must be undertaken when interpretating older studies that may 

not use currently accepted methods of HER2 testing or have underpowered studies. 

Our results are in keeping with those from HERA trial that suggested that patients 

with the best prognosis tumours (node negative and size 1-2cm) had benefit similar to 



the overall cohort (Untch et al., 2008). We suggest this reinforces the importance of 

having HER2 results available in MDT on these patients to enable clinicians to make 

informed decisions on their outlook and treatment options. 

The persistence of a reduction in survival in our HER2 positive /ER positive subgroup 

despite endocrine therapy is in keeping with the recent trans-ATAC and BIG1-98 

analysis based on HER2 status (Ranganathan et al., 2007) (Rasmussen et al., 2008) 

and demonstrated that we cannot not rely solely on adjuvant endocrine therapy 

(tamoxifen or aromatase inhibitor) in these largely ER positive patients. 

 

Sub analysis was not performed on tumours less than 10mm in size due to the small 

number of tumours falling into the subgroup. However it may be argued that tumour 

size is a marker of the timeline over which the cancer is diagnosed, rather than a true 

reflection of the abnormal biology driving the cancer and hence in the case of HER2 

positive disease should not be a criteria for deciding to withhold adjuvant treatment. 

In conclusion, these results provide support for the rationale of using of adjuvant 

trastuzumab in this subgroup of patients who are typically classified as very good 

prognosis, may not be routinely offered standard chemotherapy, and as such do not fit 

current prescribing guidelines for trastuzumab. A clinical trial to assess the benefit of 

adjuvant trastuzumab within this group of HER2 patients would resolve this. Whether 

trastuzumab would be effective alone in these patient (without the potential side 

effects of standard chemotherapy regimes) deserves investigation. The combination of 

hormonal therapy and trastuzumab may be particularly attractive in ER positive 

patients where trastuzumab may overcome the crosstalk between the HER and ER 

receptors which is likely responsible for the reduced efficacy of hormonal therapy in 

this group. 



number valid %
1 114 31.5
2 248 68.5

Positive 283 89.6
Negative 33 10.4
unknown 49
Positive 340 93.9
Negative 22 6.1

ductal 286 79.2
lobular 40 11.1
other 35 9.7

unknown 1
T1 (<20mm) 230 71.2

T2 (20-50mm) 93 28.8
unknown 41

Age <50 years 71 19.6
>50 years 161 44.5
unknown 130 35.9

Chemotherapy yes 33 10.2
no 290 89.8

unknown 44
yes 296 91.9
no 26 8.1

unknown 45

Table 1: Clinicopathological details

Endocrine 
(mainly 

tamoxifen)

Histological 
Type

Size

Grade

ER status

HER2 status

number in 
group

Sig. Hazard Ratio

HER2 pos HER2neg Lower Upper
Whole cohort 362 7/22 26/340 0.000 5.65 2.43 13.12

ER positive 283 3/13 17/270 0.010 5.07 1.47 17.51

ER negative 33 3/6 6/27 0.049 4.41 1.01 19.27

Age<50 71 2/8 3/63 0.036 8.10 1.14 57.56

Age 50-65 161 3/9 10/152 0.004 6.73 1.84 24.65

Age>65 130 2/5 13/125 0.033 5.09 1.14 22.66

Size<20mm 230 5/16 9/214 0.000 8.99 3.00 26.96

size>20mm 93 2/5 12/88 0.016 6.93 1.44 33.49

Table 2: Subgroup Hazard Ratio analysis (Cox regression )

Events 95.0% CI 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 



 

 
 
 

Reference List 
 

Andrulis IL, Bull SB, Blackstein ME, Sutherland D, Mak C, Sidlofsky S, Pritzker 
KPH, Hartwick RW, Hanna W, Lickley L, Wilkinson R, Qizilbash A, Ambus U, Lipa 
M, Weizel H, Katz A, Baida M, Mariz S, Stoik G, Dacamara P, Strongitharm D, 
Geddie W, McCready D (1998) neu/erbB-2 amplification identifies a poor-prognosis 
group of women with node-negative breast cancer. Journal of Clinical Oncology 
16(4)()(pp 1340-1349), 1998 Date of Publication: Apr 1998 1340-1349 

Bartlett J, Mallon E, Cooke T (2003) The clinical evaluation of HER-2 status: which 
test to use? J Pathol 199: 411-417 

Dinh P, de Azambuja E, Cardoso F, Piccart-Gebhart MJ (2008) Facts and 
controversies in the use of trastuzumab in the adjuvant setting. Nat Clin Pract Oncol 

Harbeck N, Ross JS, Yurdseven S, Dettmar P, Polcher M, Kuhn W, Ulm K, Graeff H, 
Schmitt M (1999) HER-2/neu gene amplification by fluorescence in situ hybridization 
allows risk-group assessment in node-negative breast cancer. Int J Oncol 14: 663-671 

Joensuu H, Isola J, Lundin M, Salminen T, Holli K, Kataja V, Pylkkanen L, 
Turpeenniemi-Hujanen T, Von Smitten K, Lundin J (2003) Amplification of erbB2 
and erbB2 expression are superior to estrogen receptor status as risk factors for distant 
recurrence in pT1N0M0 breast cancer: a nationwide population-based study. Clinical 
Cancer Research 9(3):923-30, 

Joensuu H, Kellokumpu-Lehtinen PL, Bono P, Alanko T, Kataja V, Asola R, 
Utriainen T, Kokko R, Hemminki A, Tarkkanen M, Turpeenniemi-Hujanen T, 
Jyrkkio S, Flander M, Helle L, Ingalsuo S, Johansson K, Jaaskelainen AS, Pajunen M, 
Rauhala M, Kaleva-Kerola J, Salminen T, Leinonen M, Elomaa I, Isola J (2006) 
Adjuvant docetaxel or vinorelbine with or without trastuzumab for breast cancer. N 
Engl J Med 354: 809-820 

Kallioniemi O-P, Holli K, Visakorpi T, Koivula T, Helin HH, Isola JJ (1991) 
Association of c-erbB-2 protein over-expression with high rate of cell proliferation, 
increased risk of visceral metastasis and poor long-term survival in breast cancer. 
International Journal of Cancer 49(5)()(pp 650-655), 1991 Date of Publication: 1991 
650-655 

Ko S-S, Na Y-S, Yoon C-S, Park J-Y, Kim H-S, Hur M-H, Lee H-K, Chun Y-K, 
Kang S-S, Park B-W, Lee J-H (2007) The significance of c-erbB-2 overexpression 
and p53 expression in patients with axillary lymph node-negative breast cancer: A 
tissue microarray study. International Journal of Surgical Pathology 15(2)()(pp 98-
109), 2007 Date of Publication: Apr 2007 98-109 



Paik S, Hazan R, Fisher ER, Sass RE, Fisher B, Redmond C, Schlessinger J, Lippman 
ME, King CR (1990) Pathologic findings from the National Surgical Adjuvant Breast 
and Bowel Project: prognostic significance of erbB-2 protein overexpression in 
primary breast cancer. J Clin Oncol 8: 103-112 

Press MF, Bernstein L, Thomas PA, Meisner LF, Zhou J-Y, Ma Y, Hung G, Robinson 
RA, Harris C, El Naggar A, Slamon DJ, Phillips RN, Ross JS, Wolman SR, Flom KJ 
(1997) HER-2/neu gene amplification characterized by fluorescence in situ 
hybridization: Poor prognosis in node-negative breast carcinomas. Journal of Clinical 
Oncology 15(8)()(pp 2894-2904), 1997 Date of Publication: Aug 1997 2894-2904 

Quenel N, Wafflart J, Bonichon F, de M, I, Trojani M, Durand M, Avril A, Coindre J-
M (1995) The prognostic value of c-erbB2 in primary breast carcinomas: A study on 
942 cases. Breast Cancer Research and Treatment 35(3)()(pp 283-291), 1995 Date of 
Publication: 1995 283-291 

Ranganathan A, Moore Z, O'Shaughnessy JA (2007) Retrospective quantitative 
analysis of the estrogen and progesterone receptors and analysis of HER2 status 
among patients with breast cancer in the arimidex, tamoxifen alone or in combination 
adjuvant phase III trial. Clinical Breast Cancer 7(6)()(pp 451-454), 2007 Date of 
Publication: Feb 2007 451-454 

Rasmussen BB, Regan MM, Lykkesfeldt AE, Dell'Orto P, Del Curto B, Henriksen 
KL, Mastropasqua MG, Price KN, Mery E, Lacroix-Triki M, Braye S, Altermatt HJ, 
Gelber RD, Castiglione-Gertsch M, Goldhirsch A, Gusterson BA, Thurlimann B, 
Coates AS, Viale G (2008) Adjuvant letrozole versus tamoxifen according to 
centrally-assessed ERBB2 status for postmenopausal women with endocrine-
responsive early breast cancer: supplementary results from the BIG 1-98 randomised 
trial. The Lancet Oncology 9(1)()(pp 23-28), 2008 Date of Publication: Jan 2008 23-
28 

Richner J, Gerber HA, Locher GW, Goldhirsch A, Gelber RD, Gullick WJ, Berger 
MS, Groner B, Hynes NE (1990) c-erbB-2 protein expression in node negative breast 
cancer. Annals of Oncology 1(4)()(pp 263-268), 1990 Date of Publication: 1990 263-
268 

Romond EH, Perez EA, Bryant J, Suman VJ, Geyer CE, Jr., Davidson NE, Tan-Chiu 
E, Martino S, Paik S, Kaufman PA, Swain SM, Pisansky TM, Fehrenbacher L, Kutteh 
LA, Vogel VG, Visscher DW, Yothers G, Jenkins RB, Brown AM, Dakhil SR, 
Mamounas EP, Lingle WL, Klein PM, Ingle JN, Wolmark N (2005) Trastuzumab 
plus adjuvant chemotherapy for operable HER2-positive breast cancer. N Engl J Med 
353: 1673-1684 

Rosen PP, Lesser ML, Arroyo CD, Cranor M, Borgen P, Norton L (1995) 
Immunohistochemical detection of HER2/neu in patients with axillary lymph node 
negative breast carcinoma: A study of epidemiologic risk factors, histologic features, 
and prognosis. Cancer 75(6)()(pp 1320-1326), 1995 Date of Publication: 1995 1320-
1326 

Schmidt M, Lewark B, Kohlschmidt N, Glawatz C, Steiner E, Tanner B, Pilch H, 
Weikel W, Kolbl H, Lehr HA (2005) Long-term prognostic significance of HER-



2/neu in untreated node-negative breast cancer depends on the method of testing. 
Breast Cancer Research 7(2):R256-66, 

Slamon DJ, Clark GM, Wong SG, Levin WJ, Ullrich A, McGuire WL (1987) Human 
breast cancer: correlation of relapse and survival with amplification of the HER-2/neu 
oncogene. Science 235: 177-182 

Smith I, Procter M, Gelber RD, Guillaume S, Feyereislova A, Dowsett M, Goldhirsch 
A, Untch M, Mariani G, Baselga J, Kaufmann M, Cameron D, Bell R, Bergh J, 
Coleman R, Wardley A, Harbeck N, Lopez RI, Mallmann P, Gelmon K, Wilcken N, 
Wist E, Sanchez RP, Piccart-Gebhart MJ (2007) 2-year follow-up of trastuzumab 
after adjuvant chemotherapy in HER2-positive breast cancer: a randomised controlled 
trial. Lancet 369: 29-36 

Untch M, Gelber RD, Jackisch C, Procter M, Baselga J, Bell R, Cameron D, Bari M, 
Smith I, Leyland-Jones B, de Azambuja E, Wermuth P, Khasanov R, Feng-Yi F, 
Constantin C, Mayordomo JI, Su C-H, Yu S-Y, Lluch A, Senkus-Konefka E, Price C, 
Haslbauer F, Sahui ST, Srimuninnimit V, Colleoni M, Coates AS, Piccart-Gebhart 
MJ, Goldhirsch A (2008) Estimating the magnitude of trastuzumab effects within 
patient subgroups in the HERA trial. Annals of Oncology 19(6)()(pp 1090-1096), 
2008 Date of Publication: Jun 2008 1090-1096 
 
 


	citation_temp (2).pdf
	http://eprints.gla.ac.uk/7744/


