






Microvessel density, p53, and apoptosis in breast carcinoma

Table 1 Correlation between microvessel density and pathological parameters in
infiltrating breast carcinoma

Microvessel density

< 25 25-100 > 100 p value*

p53 (%) < 0.007
Negative (n = 70) 30 (42.8) 34 (48.5) 6 (8.5)
Positive (n = 35) 24 (68.5) 6 (17.1) 5 (14.2)

Histological grade (%) NS
I (n = 37) 18 (48.6) 17 (45.9) 2 (5.4)
II (n = 36) 18 (50) 12 (33.3) 6 (16.6)
III (n = 32) 18 (56.2) 11 (34.3) 3 (9.3)

Tumour diameter (%) NS
< 2 cm (n = 48) 26 (54.1) 18 (37.5) 4 (8.3)
¢2 cm (n = 57) 28 (49.1) 22 (38.5) 7 (12.2)

Node status (%) NS
Negative (n = 47) 28 (59.5) 14 (29.7) 5 (10.6)
Positive (n = 58) 26 (44.8) 26 (44.8) 6 (10.3)

Oestrogen receptor (%) NS
Negative (n = 34) 21 (61.7) 13 (38.2) 0 (0)
Positive (n = 71) 33 (46.4) 27 (38) 10 (14)

Growth fraction (%) NS
Low (n = 49) 20 (40.8) 23 (46.9) 6 (12.2)
Medium (n = 15) 10 (66.6) 3 (20) 2 (13.3)
High (n = 41) 24 (58.5) 14 (34.1) 3 (7.3)

Apoptotic index (%) NS
< 1 (n 53) 26 (49) 22 (41.5) 5 (9.4)
1-3 (n = 37) 21 (56.7) 11 (29.7) 5 (13.5)
> 3 (n = 7) 7 (46.6) 7 (46.6) 1 (6.6)

Values are mean (SD).
*X2test.

Table 2 Multivariate analyses by logistic regression between microvessel density and p53

OR 95% CI OR x2 p value

Microvessel density 0.37805 0.14349-0.99601 3.87339 0.0463
Nodes 3.76791 1.22732-11.56757 5.37276 0.01944
Tumour size 2.55980 0.93310-7.02236 3.33252 0.06443
Histological grade 1.55600 0.45175-5.35944 0.49094 0.50935
Oestrogen receptor 0.59521 0.22821-1.55238 1.12532 0.28893

Association controlled by nodes (node negative; node positive); tumour size (< 2 cm; > 2 cm);
histological grade (I, II, III); oestrogen receptor (negative; positive).
Model x2 = 26.79/p = 0.00008.
OR, odds ratio; CI, confidence interval.

The immunohistochemical analysis demon-
strated that 71 (67%) carcinomas were positive
for the oestrogen receptor. The results of the
growth fraction measurements revealed that
the growth fraction was low in 49 (46%)
tumours, medium in 15 (14%) tumours, and
high in 41 (39%) tumours. Overexpression of
p53 protein was shown in 35 (33%) carcino-
mas.
The microvessel count ranged between 7

and 250, with a mean (SD) of47.2 (51.1). Fifty
four tumours (51.4%) had fewer than 25
microvessels/field, 40 (38%) tumours had
25-1 00 microvessels/field and 11 (10.4%)
tumours had more than 100 microvessels/field.
The analysis of the apoptotic index showed

that 53 (50%) cases had an index of less than 1.
In 37 cases (35%) the apoptotic index was
between 1 and 3, and in 15 (14%) tumours the
apoptotic index was more than 3; the apoptotic
index oftumours ranged from 0.0 to 28.0, with
a mean (SD) of 1.7 (3.2).

UNIVARIATE ANALYSIS
p53 overexpression was significantly associated
with microvessel density (p = 0.0076;
x2= 9.78). The correlation was persistent with
other categories of microvessel counts and
these variables were associated inversely.
Thirty (43%) p53 negative tumours were
microvessel density group 1, and 40 (69%) p53
positive tumours were microvessel density

group 1. We did not find a correlation between
microvessel density and apoptotic index
(p = 0.76; x2 = 0.09), or with any other vari-
ables, yet, a trend with tumour size was
observed (p = 0.09) (table 1).

MULTIVARIATE ANALYSIS
The maximum likelihood logarithm test indi-
cated that the proposed model is statistically
significant (p = 0.00008). The odds ratio to
association of p53 overexpression and micro-
vessel density was less than 1 (0.37805),
confirming the inverse relation between these
variables. The variable with the highest confu-
sion effect was the lymph node status (table 2).

Discussion
The predictive role of microvessel quantitation
on the biological behaviour ofbreast carcinoma
has been confirmed by different studies. How-
ever, the results published recently by several
authors question the validity of using microves-
sel densities as a prognostic indicator in lymph
node negative breast cancer.

In the present study, the number of micro-
vessels was determined using the anti-factor
VIII antibody. The median number of micro-
vessels per 200x field was 47, which is near to
that reported in previous studies or slightly
lower, 33 41 because our field for counting
(0.66 mm2) was rather different from the area
of the field recommended for optimum results
(0.74 mm2).' The endothelial signal obtained
was clear and intense, although other authors
have reported better results using the JC70
monoclonal antibody (CD34) directly against
platelet endothelium cell adhesion
molecules.7 15 Horak et af reported that CD31
was the most sensitive immunostain for deter-
mining microvessel counts in invasive breast
carcinoma. Although apparently more sensi-
tive, CD3 1 is less specific that factor VIII
related antigen. CD31 crossreacts mildly with
fibroblasts and even with some tumour cells (as
does CD34),4' and CD31 crossreacts strongly
with plasma cells. In fact, the crossreactivity of
CD3 1 with plasma cells can obscure the
microvessels in those tumours with a promi-
nent inflammatory background containing
plasma cells, particularly when using low
power microscopic examination to select the
most densely vascular regions of the tumour.44

Probably, abnormalities of p53 are the most
common genetic abnormalities in human
cancer.'5 It has been estimated that p53 gene
mutations and protein accumulation occur in
14-58% of invasive breast carcinoma.45-51 To
our knowledge, there are few reports about the
relation between p53 expression and microves-
sel density in human cancers.7 10 40 52 In all these
studies, p53 expression was not associated with
microvessel density. Microvessel density has
been found to be associated significantly with
p53 expression by Gasparini et al'5 in head and
neck squamous cell carcinoma, Vermeulen et
al48 in colorectal adenocarcinoma, and Bochner
et at9 in invasive transitional cell carcinoma of
the bladder. We have found that the X' test and
multivariate analysis showed significant and
inverse association between these two variables
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in invasive breast cancer. To our knowledge, no
other reports have found this association
between microvessel density and p53 expres-
sion. Although immunohistochemical detec-
tion of p53 protein is not entirely specific for
mutation in this tumour supressor gene, our
results disagree with the in vitro results of
Dameron et af-3 on the association of mutation
or loss ofWT p53 with loss of thrombospondin
production and a shift in the balance towards
stimulation of angiogenesis. These discrepan-
cies could be a technical problem. However, we
have used the original technique described by
Weidner et al,33 which is usually accepted to
assess angiogenic activity. In addition, the cut
off point for p53 overexpression positive
tumours guaranteed that p53 expression was
present in more than occasional cells. Charpin
et ar2 reported that a cut off point of 20% for
the immunostained surface is most appropriate
for assessing the prognostic significance of p53
immunodetection. Moreover, in the statistical
study we used a different cut off point for
microvessel density and also showed a signifi-
cant inverse relation between both variables.

Considerable functional differences are
known to exist between WT and mutant p53
proteins.'3 The biological effects of p53 protein
accumulation in tumours may, in part, depend
on where they can still mediate protective
mechanisms, such as angiogenesis inhibition.
However, it is often difficult to assess the inci-
dence of p53 overexpression, p53 mutation,
and the level of concordance between these
alterations. Soong et afP5 provide evidence that
immunohistochemical detection ofp53 protein
accumulation does not always indicate the
presence of a gene mutation. These and other
studies'4" indicate that the accumulation of
p53 might confer "tumour suppressor-like"
angiogenic protective effects.
Our results suggest that in human invasive

breast cancer angiogenic activity determined
by microvessel density does not correlate with
the apoptotic cell count, measured by means of
enzymatic detection of DNA fragmentation."3
To our knowledge, these results have not been
reported previously. The essential interaction
between the endothelial cell compartment and
the tumour cell compartment in cancer is very
complex and the specific understanding of
those interactions may well play a key role in
breast cancer prognosis.

In summary, we report a significant inverse
correlation between microvessel density and
immunohistochemical detection of p53, sug-
gesting that in invasive breast carcinoma the
accumulation of p53 could produce a down-
regulation of neoangiogenesis, also implying
that neoangiogenesis and apoptosis are not
related in these tumours. Future efforts should
be directed towards elucidating the relation
between the presence of p53 gene mutations
detected by sequential analysis and neoangio-
genesis in breast carcinoma.
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