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Introduction 

C-ErbB-2, which is also known, as HER-2/neu gene is
the human counterpart of the rat neu oncogene originally
identified in ethylnitrosourea induced rat neuro-glioblas-
tomas. The 185-kD c-ErbB-2 gene product is similar in
overall organisation and primary aminoacids sequence to
the EGFR. The c-ErbB-2 protooncogenes and transformed
genes differ by a single point mutation, which changes a
valine to a glutamic acid in the transmembrane region.
This mutation is associated with enhancement of an intrin-
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Breast cancer is an increasingly important cause of
illness and death among women. In recent years
several novel prognostic determinants of breast
cancer have been identified, including c-ErbB-2. In
this study, expression of c-ErbB-2 in breast carcino-
ma was correlated with axillary lymph node metas-
tases and disease outcome. The expression of c-
ErbB-2 oncoprotein was analysed in 315 tumor
specimens of infiltrating ductal carcinoma of
breast. They were categorized according to the
modified Bloom and Richardson criteria into three
histological grades. These patients also had axillary
lymph nodes sampling. The expression of c-ErbB-2
oncoprotein was analysed immunohistochemically.
Over expression of c-ErbB-2 were observed in
39.36% tumors. Axillary lymph node metastasis had
significant correlation with intensified positivity of

c-ErbB-2. C-ErbB-2 positive patients did show
resistance to chemotherapy when compared for
recurrence and distant metastases following
surgery (p< 0.05). At a median follow-up of 48
months in c-ErbB-2 positive patients, the overall
survival was 3.0 years and disease free survival was
2.5 years. c-ErbB-2 negative tumor patients showed
a far better survival. In this group the overall sur-
vival was 4.44 years and the disease free survival
was 3.78 years. These findings reinforce the view
that c-ErbB-2 immunohistochemical detection is of
help in detecting a subgroup of breast carcinoma
patients who are at high risk. This may also be of
particular relevance in decisions regarding adju-
vant chemotherapy to these patients. (Pathology
Oncology Research Vol 7, No 3, 190–196, 2001)
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sic protein tyrosine kinase activity and increased onco-
genic potential of c-ErbB-2 gene product. The transform-
ing potential of the gene is also related to levels of protein
expression. Over expression of the c-ErbB-2 protein is
found in 15-40% of breast carcinomas. This is caused by
c-ErbB-2 gene amplification in most cases.1

Interestingly it has been reported recently that breast
carcinoma which overexpressed c-ErbB-2 had significant-
ly longer disease free survival and overall survival when
treated with a high dose regime of adjuvant chemothera-
py. This concluded that over expression of c-ErbB-2 may
be a useful marker to identify patients most likely to ben-
efit from high doses of adjuvant chemotherapy.2

Gene amplification results in increased synthesis of the
encoded protein. Because the gene product is ultimately
responsible for the biological activity of the gene, it appears
reasonable that direct measurement of protein, for example,
by Western blotting or by immunohistochemical methods



would be as relevant clinically as the measurement of the
number of gene copies. Immunohistochemical study has an
advantage over Western blotting that the random dilution
effect of stroma and non-neoplastic tissues is eliminated.

With the approval of genetically engineered monoclon-
al antibody trastuzumab (Herceptin) in Sept. 1998 by the
food and drug administration agency (FDA, USA) for the
treatment of patients with metastatic breast cancer whose
tumors overexpressed c-ErbB-2 protein, the importance of
detection of c-ErbB-2 has become increasingly essential.
This was for the first time in the field of breast carcinoma
that a therapy was developed from an understanding of the
biology of the disease. Trastuzumab is a monoclonal anti-
body directed against a normal cell surface protein called
HER-2/neu, a receptor homologous to the receptor for epi-
dermal growth factor. In breast carcinoma the gene for this
protein, HER-2/neu/c-ErB2 is structurally normal, but in
15-40% of breast carcinoma the gene is greatly amplified
and HER-2 protein is correspondingly overexpressed.3

Many studies during the last 15 years have shown that
amplification of c-ErbB-2 along with over expression of
HER-2 is a predictor of aggressive clinical behaviour inde-
pendent of other known prognostic factors for breast can-
cer. It correlates with shorter overall survival independent
of nodal status. When considered together with another
independent prognostic indicator, such as nuclear grade,
the prognostic value of this marker is greatly enhanced.
For instance, high grade, node-positive HER-2 overex-
pressing breast carcinoma has an extremely poor response
to conventional adjuvant chemotherapy.3

The main objective of this study was to assess the inde-
pendent and interdependent prognostic value of c-ErbB-2
in carcinoma of breast in our female population.

Materials and Methods

A sample of 315 patients with histologically proven
diagnosis of invasive ductal carcinomas (IDC) of breast
with lymph nodes sampling from Jan 1992 to Dec 1997
were included in the study. Based on available information
we assumed a difference of 1.5 years in survival time of
patients with c-ErbB-2 positive and c-ErbB-2 negative.
Our sample size of 315 was expected to detect this differ-
ence with a power of at least 90% at a 5% level of signif-
icance.

Morphological variables like age, grade, carcinoma
type, vascular / lymphatic invasion, lymph node status &
tumor size were recorded. Other variables like menopausal
status, parity, distant metastasis; treatment protocol and
survival details were retrieved from their medical records.
Tissue fixation was done in 10% buffered formalin and
processing was done by routine method through alcohol,
xylene. After processing, the tissues were embedded in
paraffin using the Histocenter 2 from Shandon. 5µm thick

sectioning was done by Microtome AS 325 from Shandon.
The same breast tumor paraffin blocks were used to make
further sections for immunohistochemistry. The sections
were cut and picked on poly-L-Lysine coated slides.
Expression of c-ErbB-2 protein was evaluated using Rab-
bit Anti-Human c-ErbB-2 oncoprotein polyclonal anti-
body c-ErbB-2 (DAKO, Denmark), diluted at 1/25, fol-
lowing pre-treatment of sections in a microwave oven
(5x3 min. at 630 W) using PAP technique. A breast carci-
noma section expressing c-ErbB-2 was used as a positive
control. Same case omitting the primary antibody was
used as a negative control with each staining procedure. 

Based on College of American Pathologists (CAP) rec-
ommendation c-erbB2 was scored as either positive or
negative when >10% cells were staining. The reason being
that it is a common observation including ours that when-
ever C-erbB2 is expressed, it is expressed rather homoge-
nously on almost all tumor cells. Likewise when it is neg-
ative, it is clearly negative, therefore the common scoring
system on a scale of 1-3 i.e., 1+ (<10 % cells positive)., 2+
(10-50% cells positive) and 3+ (>50% cells positive) was
not used. Intensity of staining i.e., partial or complete
membrane staining as well as thickness of membrane
staining was taken into account and differed as +, ++, +++.
(Figure 1a,b)

Intracytoplasmic staining for c-ErbB-2 in absence of
membrane staining was disregarded. Slides were scored
on a double-headed microscope (Olympus BX50) sepa-
rately by two senior histopathologists. Immunostaining
was repeated on equivocal cases and consensus was
achieved between the two pathologists in all cases.

Statistical analysis

Our main interest was to estimate the survival time for
breast cancer patients and look into the relationship
between survival time and their prognostic variables. The
death of the patients was considered as an event. The data
was examined carefully, and decisions were made that
how a variable is going to be analysed. Either a continuous
variable could be analysed as such, or categorised accord-
ing to cut off levels, which are biologically plausible.

The Kaplan Meier estimator is an important tool for
analysing censored data. The Survival curves, the mean (Stan-
dard error for mean), median Survival time (Standard error for
median) along with the 25th and 75th percentiles were esti-
mated for each prognostic variable using this method. 

Univariate analysis was done to examine the relationship
of each prognostic factor with the survival time using the
Cox proportional hazard model or Log rank test. For quali-
tative variables, if more than two categories existed, and
then dummy variables were introduced. Hazard ratios along
with there 95% CI were used to describe the relationship
between each prognostic variable and the outcome variable. 
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Multivariate analysis was done to identify a subset of
prognostic variables that relate significantly to the hazard,
and consequently the survival of the patient. The model
fitting was aimed to fit the most parsimonious model,
which was biologically able to explain the data. The mul-
tivariate analysis also helped us to control for the con-
founding and study effect modification. An adjusted haz-
ard ratio along with there 95% CI was used to describe the
relationship between the set of prognostic variables and
the outcome variable.

Results

Descriptive Analysis

Table 1 provides the descriptive statistics about the sam-
ple. Analysis was done on a total number of 315 observa-
tions, with 36.2% survived till the end of this study i.e.
May 1999. Four censored observations as they died due to
causes other than breast cancer. The mean and median sur-

vival times were calculated using the Kaplan Meier tech-
nique. Since in our country carcinomas of breast occur at
a relatively younger age (approx. 10 years earlier than the
western world) with the incidence more common in the
reproductive age group, we dichotomised age at a cut off
level of 49 years thus 51% of the subjects were in the
reproductive age group, with a mean survival time of 3.35
years (standard error {SE}= 0.13) in contrast to the 49% in
the post-menopausal age with a mean survival time of 3.17
years (SE=0.14). On an average 25% of the subjects in the
pre-menopausal group are surviving more than 4.67 years,
in contrast to the 4.16 years, in the postmenopausal group.
The median survival time was also better among the pre-
menopausal group, with 50% of the subjects surviving
more than 3.58 years, in contrast to the 3.00 years median
survival time for post-menopausal group. 

Histological grading showed a median survival time of
3.17 years and 3.33 years for the subjects with grade 1 and
grade II, with corresponding mean survival time of 3.11
years and 3.41 years (SE=0.22), while those with grade III
tumors had median survival times of 2.67 years (mean
2.91). When the prognostic marker c-ErbB-2 was absent,
the mean and median survival time was found to be sig-
nificantly better. Mean overall survival in C-ErbB-2 nega-
tive patients was 4.44 years compared to when this mark-
ers was positive. For staging we used the TNM (tumor,
node, metastasis) classification. A better survival for the
subjects in an early stage is seen, with a mean survival of
3.45 years (SE=0.24) & median survival time 3.58 years
for stage 1 in comparison to the mean survival of 2.86
years (SE=0.28) and median survival time 3.08 years for
stage IV. The presence of metastatic lesions in any organ
of the body was negatively associated with the prognosis
as median survival time for subjects with metastasis was
2.42 years (mean 2.86) when compared to the median sur-
vival time for subjects without metastasis 3.58 years
(mean 3.5). Similarly with increasing tumor size, the prog-
nosis appears to worsen, with better mean and median sur-
vival times among subjects with smaller lesions. Control-
ling all potential contributors, the effect of c-ErbB-2 on
survival time was still significant.

Clinical, histopathological 
and immunohistochemical characteristics

The histopathological characteristics of the tumors are list-
ed in Table 2. All were IDC. Regarding histological grade,
45 (14%) of the tumor were well differentiated, 214 (68%)
were moderate, and 56 (18%) were poorly differentiated car-
cinomas. According to size, tumors were divided into three
categories of <2 cm 68 (22%), 2-5 cm 175 (56%) and > 5 cm
72 (23%) in diameter. Positive axillary lymph nodes status
was observed in 170 (54%), while negative axillary lymph
node status was observed in 145 (46%) subjects. 
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Figurer 1. (a) Infiltrating ductal carcinoma breast stained with
a polyclonal antibody against c-erb B2/Her-2 by Immunoper-
oxidase technique. Note very strong membrane staining (+++).
Cytoplasmic staining which may also seen in this tumor is not
taken into account. x40; (b) Infiltrating ductal carcinoma
breast stained with the same antibody as above. Tumor cells are
negative for c-erb B2/her2 expression. x20

a

b



c-ErbB-2 protein over expression
was observed in 124 (39.36%) patients
out of 315 cases. Its relationship to
histopathological and other immuno-
histochemical characteristics is shown
in Table 2. The difference in c-ErbB-2
expression between patients aged <49
years and >49 years was not statistical-
ly significant (p= value 0.4368).

c-ErbB-2 over-expression was sig-
nificantly correlated with histologi-
cal differentiation, (p 0.0361), tumor
size (p 0.0158), and axillary lymph
nodes metastases (p 0.0216). Brain
and lung metastases were also seen
with c-ErbB-2 positive cases with a p
value of 0.0235 and 0.0001 respec-
tively. 36 (29%) out of 124 c-ErbB-2
positive cases showed ER/PgR pos-
itivity, a positive but non-significant
inverse relationship between 
c-ErbB-2 over expression and ER
content was observed (p 0.0575).

Vascular/lymphatic invasion was
identified in 61 (49%) of c-ErbB-2
positive cases. There was no signifi-
cant difference with a p value of
0.3168. 

Overall there was a predominance
of stage II, 53 (43%) with c-ErbB-2
positivity, followed by stage III 44
(35%), than stage I 18 (15%) and
stage IV 9 (7%). In case of negative
C-ErbB-2 there was a predominance
of stage III 84 (44%) followed by stage II 61 (32%), than
stage IV 26 (14%), and stage I 20 (10%). There was an
inverse correlation with a p value of 0.0123.

Survival analysis

After a median follow-up of 48 months (range 3 to 73
months), the overall survival of breast cancer patients
amounted to 63%. In univariate as well as multivariate
analyses c-ErbB-2 over expression had a significant influ-
ence on survival (Table 3, 4). Overall survival rates
amounted to 72% and 38% in patients with negative and
positive c-ErbB-2 protein over expression in tumors. 
c-ErbB-2 positivity, when compared with the overall sur-
vival, is statistically highly significant with a p value of
0.020. At a median follow-up of 48 months, the overall
survival was 3.0 years and disease free survival 2.5 years.
c-ErbB-2 negative tumor patients showed a far better sur-
vival with the overall survival of 4.44 years and disease
free survival of 3.78 years. By univariate analysis c-ErbB-

2 showed significant correlation with axillary lymph nodes
positivity (Table 4), tumor size larger than 2 cm and ER/
PgR negativity.

Axillary lymph node negativity and c-ErbB-2 positivity
was seen in 58 (47%) cases, with a mean tumor size of 3.2
cm, 40% cases were negative for ER/PgR, with an overall
survival of 3.15 years and disease free survival of 2.6
years. Whereas axillary lymph nodes positivity and c-
ErbB-2 positivity was seen in 66 (53%) cases, with a mean
tumor size of 4.5 cm, 55% cases were negative for
ER/PgR, with an overall survival of 2.8 years and disease
free survival of 2.4 years. Statistically there was a signifi-
cant correlation with a p value of 0.0016.

In multivariate analysis, the independent prognostic fac-
tors for breast cancer patients were tumor size, axillary
lymph nodes involvement, histological grade, c-ErbB-2
over expression and ER /PgR status. 

Logistic regression analysis and Kaplan-Meier Survival
analysis was applied to see the affect of c-ErbB-2 over-
expression on resistance to adjuvant chemotherapy with
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Table 1. Descriptive analysis showing the summary survival data for prog-
nostic factors associated with survival in patients with breast carcinoma

Variables
Total cases Median survival Mean survival

n (%) time (SE) time (SE)

Age < 49 years 161 (51.11) 3.58 (.18) 3.35 (.13)
≥ 49 years 154 (48.99) 3.00 (.17) 3.17 (.14)

Grades I 45 (14.28) 3.17 (.25) 3.11 (.22)
II 214 (67.93) 3.33 (.16) 3.41 (.13)
III 56 (17.77) 2.67 (.27) 2.91 (.23)

Vasc./Lymph Negative 165 (52.3) 3.33 (.16) 3.27 (.13)
invasion Positive 150 (47.7) 3.00 (.17) 3.24 (.14)

C-erb-B2 Negative 191 (60.6) 4.36 (.18) 4.44 (.13)
Positive 124 (39.3) 3.33 (.16) 3.00 (.13)

Stages Stage I 38 (12.00) 3.58 (.27) 3.45 (.24)
Stage II 114 (36.20) 3.75 (.39) 3.65 (.16)
Stage III 128 (40.63) 2.50 (.12) 2.89 (.14)
Stage IV 35 (11.11) 3.08 (.36) 2.86 (.28)

Family No 267 (84.7) 3.25 (.13) 3.22 (.11)
history Yes 48 (15.3) 3.50 (.28) 3.43 (.26)

Hormonal None 114 (36%) 2.92 (.19) 2.88 (.16)
therapy Yes 201 (64%) 3.58 (.27) 3.47 (.12)

Chemo- None 80 (25.4) 3.00 (.17) 3.11 (.15)
therapy Yes 235 (74.6) 3.33 (.16) 3.32 (.12)

Metastasis None 211 (67%) 3.58 (.14) 3.50 (.13)
Yes 104 (33%) 2.42 (.13) 2.86 (.15)

Tumor size < 2 cms. 68 (21.58) 3.50 (.18) 3.26 (.17)
2-5 CMS. 175 (55.55) 3.33 (.16) 3.32 (.13)
> 5 CMS. 72 (22.85) 3.00 (.17) 3.06 (.21)



respect to recurrence and distant
metastases. c-ErbB-2 positive
patients did show resistance to
chemotherapy when looked for
recurrence and distant metastases
following surgery with a p value of
0.0204

Discussion

Breast cancer is a heterogeneous
group of tumors. The necessity of
reliable prognostic markers in breast
cancer management and prognosis is
evident. There is generally no
accepted natural history of breast
cancer. Several biological variables
are known to reflect the biology of
breast carcinoma, e.g. axillary nodal
status, tumor size, nuclear grade, ER
and PgR content, S-phase fraction,
DNA ploidy, oncogene amplification
etc. Variables, which provide sub-
stantial prognostic information, are
useful to guide the choice of treat-
ment of the individual patient. At
present it is agreed that spread of
tumor to the axillary nodes is the
most reliable predictor of survival
and relapse, together with tumor size
and the presence or absence of dis-
tant metastases.

Breast carcinoma is characterised
by a multitude of genetic abnormali-
ties involving both oncogenes and
tumor suppressor genes. The signifi-
cance of amplified oncogene in
breast cancer has been the subject of debate. c-ErbB-2 is
the gene known to show the highest frequency of amplifi-
cation, and has in several reports been associated with
breast carcinoma progression and clinically aggressive
behavior.4 c-ErbB-2 is also amplified in breast carcinoma
in situ.5

The frequency of C-ErbB-2 gene over-expression in the
cohort of patients reported in our study (39.36%) is con-
sistent with that of previously reported by others (10%-
40%). In our patients we found significant association
between C-ErbB-2 over-expression and other biological
parameters like histological grade, tumor size and axillary
lymph nodes, as reported by others in this region.6,7

According to tumor subsets, by mean of univariate
analysis C-ErbB-2 was recognised as a significant prog-
nostic factor for axillary lymph nodes positivity tumor size
larger than 2 cm and ER/ PgR negativity (Table 3).

In multivariate analysis, the independent prognostic fac-
tors for breast cancer patients were tumor size, axillary
lymph node involvement, histological grade, c-ErbB-2
over expression and ER/PgR content. Concerning tumor
subsets, however, c-ErbB-2 over expression acquired sig-
nificance only in the prognostically worse group showing
positive axillary lymph nodes, larger tumor size, and ER/
PgR negativity.

Some investigators think that c-ErbB-2 oncoprotein
expression is not correlated significantly with axillary
lymph node metastases.5,8,9,10,11 It has been suggested that
measuring c-ErbB-2 oncoprotein may produce a powerful
prognostic factor, providing additional and independent
predictive information on both the interval to relapse and
overall survival in patients with node-positive or node
negative breast carcinoma. Other investigators reported
that amplification of c-ErbB-2 was associated with poor
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Table 2. c-ErbB-2 over-expression and histological characteristics.

Parameters 
Total 

No. of patients Negative (191) positive (124) P value 

Grade 
I 45 10 (23%) 35 (77%) 0.0361
II 214 141 (66%) 73 (34%)
III 56 42 (75%) 14 (25%)

Tumor size
≤ 2 cm. 68 45 (66%) 23 (34%) 0.0158
2-5 cm. 175 118 (67%) 57 (33%)
> 5 cm. 72 59 (82%) 13 (18%)

Axillary lymph nodes 
Negative 143 85 (59%) 58 (40%) 0.0216
Positive 172 106 (62%) 66 (38%)
ER/PgR negative 130 72 (55%) 58 (45%) 0.0575
ER/PgR positive 89 53 (60%) 36 (40%)
Only ER positive 96 66 (69%) 30 (31%)

Distant metastases
Brain 38 17 (45%) 21 (55%) 0.0235
Lung 29 03 (10%) 26 (90%) 0.0001
Bone 42 29 (69%) 13 (31%) 0.7562

c-ErbB-2 protein over-expression

Table 3. Independent variables related to prognosis (Cox multivariate analysis).

Variable Coefficient
Standard 

P value 
Hazard 

error ratio

Axillary lymph nodes positive
(0/1-3/4 +) 0.6369 0.117 0.0001 1.891

Tumor size 0.5357 0.119 0.0001 1.709
Grade (I, II, III) 0.7352 0.242 0.0002 2.086
C-ErbB-2 (0/+) 0.2841 0.134 0.034 1.329
ER /PgR negative/ER/PgR 

positive or ER positive 0.2897 0.144 0.039 0.7418



prognosis only in patients with axil-
lary lymph node metastases.12,13,14

c-ErbB-2 over-expression, usually
measured by immunohistochem-
istry, has been shown to be an inde-
pendent prognostic factor in several
studies on either node-positive and
node-negative patients, or studies on
all patients in multivariate mod-
els.12,13,15-19,20 The biological activity
of c-ErbB-2 is conditioned not only
by its abundance but also by the
availability of autocrine and
paracrine growth factors in the
tumor and the presence of three
other related receptor tyrosine
kinases that are necessary to couple
peptide hormones to signalling by 
c-ErbB-2.

We studied the c-ErbB-2 oncopro-
tein, which encodes a glycoprotein
similar in structure but distinctly dif-
ferent from the epidermal growth
factor receptor.21 Immunohistochemical study of paraffin-
embedded tissue is easier and has a great potential for
widespread clinical application than the DNA analysis
using Southern blotting which required detecting over-
expression of oncogene. However, opinions differ on the
relationship between c-ErbB-2 oncoprotein and prognosis.
Some investigators believe that the amplification or
expression of c-ErbB-2 oncoprotein is an important prog-
nostic factor for breast carcinoma.9,15,22,23 Others report that
the presence of c-ErbB-2 oncoprotein is not associated sig-
nificantly with prognosis.5,10,11,24 Differences in the number
of entered patients, selection of patients, unequal follow-
up periods, or therapeutic regimens may cause these dis-
crepancies. In our study, overall survival and disease free
survival were significantly shorter and poorer for patients
with c-ErbB-2 oncoprotein expression than for those with-
out such expression.

As reported by Bernard25 Sharma26 and Shimizu27

c-ErbB-2 positive tumors show resistance to adjuvant
chemotherapy, we have also evaluated c-ErbB-2. 
c-ErbB-2 positive patients did show resistance to
chemotherapy when compared for recurrence and distant
metastases following surgery. The mechanisms responsi-
ble for drug resistance with c-ErbB-2 over-expression are
unclear but seem to be independent of the multi-drug
resistance-1 system. It is thought that c-ErbB-2 signalling
might alter the sensitivity to chemotherapeutic agents by
acting on genes controlling drug-activating enzymes.25,27

Although more c-ErbB-2 positive cases diagnosed were
in stage II, compared to C-ErbB-2 negative cases, a good
proportion of which was in stage III, still poor overall

survival and disease free survival in c-ErbB-2 positive
cases may be due to the resistance of these tumors to
adjuvant chemotherapy. 

Above findings suggest that it would be worthwhile to
detect the over-expression of c-ErbB-2 in all breast carci-
noma patients with or without axillary lymph nodes posi-
tivity. 

Studies of the humanised c-ErbB-2 (HER-2 /neu) mon-
oclonal antibody trastuzumab (Herceptin) have demon-
strated a potent inhibitory activity of the antibody against
tumor cell lines over expressing the c-ErbB-2 protein and
also increased the sensitivity of experimental tumors to
chemotherapy, possibly by lowering the threshold for cells
to undergo apoptosis following drug exposure. 

Recently, two large multi-centre trials have reported
objective responses in 16% of patients (8% complete) in a
group of patients with c-ErbB-2 over-expressing tumors
and who had received prior combination chemotherapy18

and improved response rates when combined with other
chemotherapeutic agents.19 Another Phase II study of
weekly intravenous trastuzumab (Herceptin) in patients
with HER2/neu-overexpressing metastatic breast cancer
reveals objective response with the treatment.28

Patients suitable for new therapy require selection by
demonstration of over expression of c-ErbB-2 protein 
by immunohistochemistry. Hopefully, in the near future 
c-ErbB-2 screening will become a routine in all breast can-
cer patients. However how many of these may potentially
benefit from this novel therapy due to very high cost of
such treatment remain a big question mark for developing
countries like Pakistan. 
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Table 4. Prognostic value of c-ErbB-2 protein over-expression in tumor sub-
set analysis (multivariate p value/Hazard rates, 95% confidence limits are
only given if c-ErbB-2 remained an independent factor in Cox’s analysis)

Factor 

C-ErbB-2 protein over expression

Univariate analysis Multivariate analysis (p value )/Haz-
P value ard rate (95% confidence limit)

Grade 
I 0.0480
II NS
III NS

Tumor size
< 2cm NS
>2 cm 0.016

0.0008/1.491 (1.13-1.97)

Axillary lymph nodes 
Negative NS
Positive 0.0004

0.0361/1.405 (1.04-1.91)

ER/PgR positive 0.0711
ER/PgR negative NS
ER positive 0.0392

0.0371/1.496 (1.03-2.18)
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