
















































































Endogenous peroxidase activity was prevented by treating slides with 1%
aqueous hydrogen peroxide (H;0;) for 15 minutes. Staining took place at room
temperature and phosphate buffered saline (PBS) with 0.05% Tween was used
for all rinse steps. Primary antibodies, p27 and cyclin E, were incubated for
60mins. See Table 1 for details of primary antibodies. Goat anti-mouse
immunoglobulin / peroxidase (Envision) was applied for 40minutes while the
biotinylated goat anti-mouse immunogiobulin (LSAB kit) was applied for 20mins.
The colour was developed using DAB (3.3'- diaminobenzidine) liquid substrate

for 5-10 minutes.

The slides were counterstained with haematoxylin, dehydrated, cleared and

mounted in Entellan.

Source |Clone |Dilution| Retrieval Buffer | Detection System
10mM citrate buffer o
Novocastra] 13A3 | 1:40 Envision
pHG
p27
Dakocytomation
K4001
1mM EDTA buffer
Novocastra, 1B4 | 1:50 LSAB
pH8
cyclin E
Dakocytomation
K0672

Table 1: Details of p27 and cyclin E antibodies
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Envision Detection System

The Envision detection system is the method used when staining manually.

It is free of the avidin-biotin system and the secondary antibody is labelled with

the enzyme. This 2-in-1 step shortens the staining time.

Method

(1)
(2)

Sections are cut at 2-4microns.

Sections are floated onto APES (Sigma product) coated slides (this

ensures that sections adhere to slides during the harsh HIER step)

Heat fix the sections onto the slides by leaving slides on a hot plate
(60°C) for at least 10 minutes

Dewax and take slides down to water in the standard way
Rinse slides in running tap water
Perform the appropriate antigen retrieval

Block endogenous peroxidase activity by treating slides with 1%H,0; in

methanol or distilled water for 15 minutes (reduces non-specific staining)
Rinse in running tap water

Block for non-specific binding by treating slides with normal goat serum
Drain the normal serum from the slides

Apply appropriately diluted primary antibody for 60 minutes

Rinse thoroughly with PBS / Tween

Apply Envision for 30 minutes (NB use the appropriate Envision

i.e. goat anti-mouse OR goat anti-rabbit immunoglobulin)

Repeat step 12

Apply the chromogenic substrate (1ml buffer +1drop DAB) for 5 minutes
Repeat step 12

Immerse slides in 1% copper sulphate for 5 minutes (enhances the DAB

reaction)
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(18) Rinse in running tap water

(19) Counterstain in haematoxylin

(20) Repeat step 18

(21) "Blue" the slides in Scott's tap water
(22) Repeat step 18

(23) Dehydrate and mount in Entellan

NB: Primary antibodies and normal goat sera are diluted in PBS without

Tween.

All rinse steps are performed with PBS with Tween. Always mop up
excess fluid around sections before applying reagents — this prevents

(further) dilution of the reagents. Use roller towel to perform this function.

Perform the staining in a humidity chamber.

LSAB Detection System (labelled streptavidin biotin)

Follow steps 1-12 as for Envision system
(13) Apply biotinylated secondary antibody
(goat anti-mouse immunoglobulin; binds to primary antibody)
(14) Rinse
(15) Apply streptavidin conjugated to horseradish peroxidase
(streptavidin binds to biotin)
(16) Rinse

(17) Apply chromogenic substrate (DAB)

Follow steps 16 to 23 as for the Envision detection system.
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Placenta and squamous cell carcinoma of the oesophagus were used as cyclin
E and p27 positive controls respectively. In addition, there was p27 expression
in benign breast elements, ductal carcinoma in-situ and quiescent lymphocytes.

For negative controls, the primary antibody was omitted.

The immunostained sections were graded as negative, low and high, depending
on the percentage of nuclei that showed positive staining according to the
following scheme. 0 (negative) = positive staining in less than 5% of nuclei);
low staining = moderate to strong positive staining in 5% to 50% of nuclei; high

staining = moderate to strong positive staining in more than 50% of nuclei.

Statistical analysis was performed using the chi-squared test and the significant
p- value is </= 0.05. Distant metastasis free survival (MFS) was assessed using

the Proportional hazard (Cox) regression model.

31



2.3 Results

2.3.1 Descriptive analysis

The age of the patients ranged from 23 to 82 years. There were 21 white, 41

mixed- race and 4 black patients (Fig. 2.1).

Race Groups

Figure 2.1: Pie diagram displaying the different race groups

The average follow-up period was 53 months with a range of two to 98 months
and 52 patients had a follow up of more than 36 months. There were 59
infiltrating ductal carcinomas (NOS and variants) and 7 infiltrating lobular

carcinomas (Table 2).

' Histologic Type Number
Infiltrating ductal carcinoma, NOS 50
Mucinous 3
Tubular 3
Medullary 1
Metaplastic 1

' Microinvasive 1
Infiltrating lobular carcinoma 7

Table 2: Types of invasive breast carcinoma
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Ten patients had lymph node spread out of the 52 patients with axillary
dissections (blocks for immunohistochemistry were only available in nine
cases). Thirty four patients were stage 1, 19 were stage 2 and 13 were stage 4
(Fig 2.2). The metastases in the latter developed between 14 and 60 months.
Seven patients died, of whom six had distant metastases;one patient died of

dehydration following chemotherapy.

Stage

Figure 2.2: Stage of invasive carcinoma
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p27 immunohistochemical findings
p27 expression was expressed in benign breast tissue and resting lymphocytes

2311

which served as good internal control (Fig 2.3-2.5)

in normal breast tissue (25x)

Figure 2.3: p27

p27 expression in normal breast tissue (red arrow) and

Figure 2.4:

lymphocytes (yellow arrow) (25x)
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Figure 2.5: p27 expression in benign breast ducts showing epithelial
hyperplasia (100x)
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Fifty nine out of 66 cases were positive for p27 in the primary carcinoma:

Low-22, High-37; Negative-7 (Fig. 2.6-2.10)
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Figure 2.6: p27 immunoexpression in primary tumour

Figure 2.7: Positive p27 expression in an infiltrating duct carcinoma, NOS

(100x)
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Figure 2.8: Positive p27 expression in an infiltrating lobular carcinoma
(25x)
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Figure 2.9: Positive p27 expression in a mucinous carcinoma (40x)
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Figure 2.10: p27 expression in high grade ductal carcinoma in-situ. The
surrounding high grade invasive breast carcinoma is negative
(25x).
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p27 expression in nine lymph node metastases: Low:4, High:5 (Fig.2.11-2.12).
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Figure 2.11: p27 immunoexpression in lymph node metastases

Figure 2.12: Low p27 expression in a breast carcinoma (red arrow)
metastatic to a lymph node. The lymphocytes are also

strongly positive (yellow arrow). (40x)
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2.31.2 Cyclin E immunohistochemical findings
Nine out of 66 cases were positive for cyclinE: Low-4, High-5; Negative-57

(Fig.2.13-2.14).
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Figure 2.13: Cyclin E immunoexpression in primary tumour

Figure 2.14: Positive Cyclin E expression in infiltrating duct carcinoma,
NOS (100x)
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Cyclin E in 9 lymph node metastases: Negative-7, Low-2 (Fig.2.15).

Figure 2.15: Cyclin E immunoexpression in lymph node metastases

Seven of the 13 cases with distant metastases showed high p27 and negative
(6) / low (1) cyclinE. Only one case showed high cyclin E and low p27. In
addition, two cases showed high p27 in the primary tumour and in the lymph
node.

41



2.3.2 Statistical analysis

2.3.21 Age

The average age of patients with distant metastases (44 years) was 10 years
younger than patients without distant metastases (54 years) [p=0.02] in the IDC
group. For all invasive carcinomas, the average age of patients with distant
metastases was 46 years compared to 53 years for patients without distant

metastases.

2.3.2.2 Race

There was no difference in cyclin E and p27 expression among the different
race groups for all invasive carcinomas (p=0.38 and p=0.54, respectively) and

in the IDC subgroup (p=0.47 and p=0.89 respectively)

2.3.2.3 Size of tumour

Size was statistically associated with the presence of disease (distant
metastases, local recurrence and death) [p=0.04]. 34/48 (71%) of patients that
were alive without disease had pT1 lesions whereas only 44% of patients with
disease had pT1 lesions. However, there was no significant relationship of size

with p27 and cyclin £ expression (see later).
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2.3.2.4 Distant metastases free survival (MFS)

Thirteen of the 66 patients presented with distant metastases, all within five

years of the date of first presentation (Fig 2.16).
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Figure 2.16: Graph showing the number of distant metastases over a

period of time (distant metastases free survival).

Complete (o) = distant metastases

Censored (+) = no distant metastases

There was no difference in MFS amongst the different races (p = 0.41)
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A univariate analysis showed a significant relation between MFS and age
(p=0.047) grade (p=0.007), lymph node spread (p=0.0008) and vascular
invasion {p=0. 001) [Table 3]. The results were similar for IDC (Table 4).

Prognostic Factors p value

Age p=0.047

Grade p=0.007

Lymph node spread p=0.0008

Vascular invasion p=0. 001

Table 3. Univariate analysis of MFS showing significant association with

other prognostic factors in all invasive carcinomas

Prognostic Factors p-value

Age 0.02

Grade 0.03

Lymph node spread 0.004

Vascular invasion 0.004

Table 4: Univariate analysis of MFS showing significant association with
other prognostic factors in IDC
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Grade, lymph node spread and vascular invasion were still significant in a
stepwise multivariate analysis for all invasive carcinomas (Table 5) and the
subgroup of IDC (Table 6).

Prognostic Factors | p value

Grade p=0.05

Lymph node spread | p =0.04

Vascular invasion p=0.04

Table 5: Multivariate analysis of MFS showing significant association

with other prognostic factors in all invasive carcinomas

Prognostic Factors | p value

Grade p=0.02

Lymph node spread  p =0.02

Vascular invasion p=0.04

Table 6: Multivariate analysis of MFS showing significant association with

other prognostic factors in IDC
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Further univariate analyses revealed no significant association of MFS with
oestrogen receptor status (p = 047), adequacy of resection (p=0.64), p27
expression (p=0.37) and cyclin E expression in the primary tumour (p=0.31) for
all invasive carcinomas [Table 7]. The subgroup of IDC showed similar features
(Table 8).

Prognostic Factors p value
Oestrogen receptor status p=0.47
Adequacy of resection p=0.64
p27 expression in the primary tumour p=0.37

Cyclin E expression in the primary | p=0.31

fumour

Table 7: Univariate analysis of MFS showing no significant association

with other prognostic factors in all invasive carcinomas

Prognostic Factors p-value
Oestrogen receptor status 0.29
Adequacy of resection 0.18
p27 expression in the primary tumour 0.26
Cyclin E expression in the primary 0.35
tumour

Table 8: Univariate analysis of MFS showing no significant association

with other prognostic factors in IDC
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2.3.2.5 Direct relationship with distant metastases

There was a significant direct relationship of Cyclin E expression with distant
metastases for all invasive carcinomas (p=0.04) [Table 9] and the IDC group

(p=0.02) [Table 10]. Cyclin E was stratified as negative and positive (low/high).

Metastases
Present | Absent Total
Negative 9 48 57
Low 3 1 4
Cyclin E
High 1 4 5
Total 13 53 66

Table 9 : Direct relationship between Cyclin E and distant metastases

for all invasive carcinoma

Of note, of the five patients with positive Cyclin E and no metastases, one

patient developed local recurrence and four patients were alive at last follow up.

Metastases
Present | Absent | TOTAL
Negative 8 42 50
Cyclin E Low 3 1 4
High 1 4 5
TOTAL 12 47 59

Table 10: Direct relationship between Cyclin E and distant metastases

in the IDC group
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However, there was no significant relationship of p27 expression with distant

metastases in both groups (p=0.85 and p=0.54, respectively).

2326 p27

All invasive carcinomas

There was no relationship between p27 and most of the other prognostic
markers: Lymph node spread (p=0.66), grade (p=0.30), stage (p=0.40), tumour
size (p=0.08) and histological type (p=0.23). The association with oestrogen

receptor status showed near significance (p=0.056) [Table 11].

However, when p27 was stratified as negative/low (in one group) and high,

there was a significant relationship with ER status (p=0.04)

ER
Negative | Positive | TOTAL
Negative 2 2 7
Low 10 12 22
p27
High 10 27 37
TOTAL 25 41 66
Table 11: p27 and oestrogen receptor expression for all invasive
carcinomas.
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