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p53 Mutation and c-erbB2 Over-expression in
Predicting Factor of Responsibility to Neoa-
djuvant Chemotherapy in Patients with Breast
Cancer

Gyung Mo Son, M.D., Hi Suk Kwak, M.D., Young Tae
Bae, M.D., Mun Sup Sim, M.D. and Jee Yeon Kim, MD.'

Purpose: The predictive value of c-erbB2 over-expression,
and p53 mutation, to the response rate to neoadjuvant
chemotherapy, were assessed in patients with breast cancer.
Methods: Between January 2000 and June 2002, 185 pa-
tients, with breast cancer, were put forward for two com-
monly used chemotherapy regimens prior to surgery. The
first 135 received the CMF (cyclophosphamide 600 mg/m?,
methotraxate 40 mg/m?, 5-FU 500 mg/m?) regimen, and the
remaining 50 the CAF (cyclophosphamide 600 mg/m’, adria-
mycin 50 mg/m?, 5-FU 500 mg/m?) regimen. The expressions
of the estrogen receptor (ER), progesterone receptor (PR),
p53 mutation and c-erbB2, were evaluated by immunohis-
tochemistry of needle biopsy samples prior to neoadjuvant
chemotherapy. Tumor response was categorized according
to the WHO criteria, using the largest diameter in ultra-
sonography or magnetic resonance imaging.

Results: The mean age of the patients in the CMF and CAF
groups were 48.8 and 47.4 years. Forty eight (35.6%) and
24 (48.0%) of the patients, in the CMF and CAF groups,
respectively, had pathologically partial or complete re-
sponses. The tumor size, axillary lymph nodes, lymphatic
and vascular invasions, as clinicopathological factors, were
significantly correlated with the response to chemotherapy in
the CAF group. The absences of ER or PR were also sig-
nificantly associated with a remission in both the CMF and
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CAF groups. p53 mutation was not correlated to the re-
sponse rate of either chemotherapy regimen. There was no
significant relationship between the expression of c-erbB2
and the response rate in the CMF group, but a higher
percentage of patients with c-erbB2 positive tumors had a
response to the CAF regimens.

Conclusion: p53 mutation is not significantly associated with
tumor response, but the over-expression of c-erbB2 can
predict the response to the different chemotherapies used in
breast cancer. (J Korean Surg Soc 2003;65:85-94)

Key Words: c-erbB2 over-expression, p53 mutation, Neoad-
juvant chemotherapy, Breast cancer
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Fig. 1. Examples of invasive breast carcinoma immunostained for (A, B, C) p53 mutation and (D, E, F) for c-erbB2 over-expression.
(A) 1+ is immunostained in 10% to less than 1/3 positive nuclear staining with p53 mutation of tumor cells, (B) 2+ is 1/3
to less than 2/3, and (C) 3+ is more than 2/3. (D) 1+ is immunostained in more than 10% of tumor cells with faint membranous
staining of c-erbB2, (E) 2+ with moderate staining, and (F) 3+ with strong staining (A to E; x400, F; x200).
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Table 1. Patients characteristics

Variables CMF* group (%)
No. 135
Age
<35 7 (5.2)
>35 128 (94.8)
Menopause
Premenopause 53 (39.3)
Postmenopause 82 (60.7)
Preoperative staging
I 39 (28.9)
A 72 (53.3)
1B 16 (11.9)
IIA 7 (5.2)
1B 1 (0.7)
v 0 (0.0
Pathologic type
Invasive ductal ca. 129 (95.5)
Others 6 (4.5)
Operationﬂr
MRM 14 (10.4)
SSM+ALND 4 (3.0
Quadrantectomy+ALND 109 (80.7)
Lumpectomy+ALND 8 (5.9
No. of chemotherapy cycle
1 537
2 22 (16.3)
3 49 (36.3)
4 37 (27.4)
5 11 (8.1)
6 11 (8.1)

*CMF = cyclophosphamide, methotraxate, 5-FU; " CAF = cyclophosphamide, adriamycin, 5-FU; ¥ MRM = modified radical mastectomy;

CAF' group (%) Total (%) P value
50 185
1 (2.0 8 4.3) 0.685
49 (98.0) 177 (95.7)
24 (48.0) 77 (41.6) 0.316
26 (52.0) 108 (58.4)
10 (20.0) 49 (26.5) 0.023
21 (42.0) 93 (50.3)
12 (24.0) 28 (15.1)
3 (6.0 10 (5.4)
3 (6.0) 4 Q2.1
1 2.0 1 (0.5)
48 (96.0) 177 (95.7) 1.000
2 (4.0 8 (43)
11 (22.0) 25 (13.5) 0.074
2 (4.0) 6 (32
37 (74.0) 146 (78.9)
0 (0.0) 8 (4.3
3 (6.0 8 (4.3) 0.274
5 (10.0) 27 (14.6)
22 (44.0) 71 (38.4)
16 (32.0) 53 (28.6)
4 (8.0) 15 8.1)
0 (0.0) 11 (5.9

SSM = skin sparing mastectomy, ALND = axillary lymph node dissection.
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Fig. 2. Responsibility to neoadjuvant chemotherapy in CMF group
and CAF group. Tumor response assessment is classified as
4 grade: progression, an increase in tumor size of >25%;
stable, a tumor reduction of <50% or an increase in tumor
size of <25%; PR, A tumor reduction of >50%; CR, a
disappearance of the primary tumor (CMF = cyclopho-
sphamide, methotraxate, 5-FU; CAF = cyclophosphamide,
adriamycin, 5-FU; PR = partial remission, CR = complete
remission).

Table 2. Responsiveness of chemotherapy and clinicopathologic factors in CMF and CAF group

CMF group
Variables
Response (%)
Age
<35 1/7 (14.3)
>35 47/128 (36.7)
Tumor size
<2 cm 8/47 (17.0)
>2 cm 40/88 (45.5)

Axillary lymph node
37/114 (35.6)
11/31 (35.5)

Negative

Positive
Nuclear grade

1 3/15 (20.0)

2~3 28/89 (31.5)
Histologic grade

1 3/14 (21.4)

2~3 27/89 (30.3)

Lymphatic invasion
41/111 (36.9)
5/20 (25.0)

Negative

Positive
Vascular invasion
38/106 (35.8)
724 (29.2)

Negative
Positive

CAF group

P value Response (%) P value

0.421 0/1 (0.0) 1.000
24/49 (49.0)

0.001 0/6 (0.0) 0.023
24/44 (54.5)

0.992 20/28 (71.4) 0.0001
4122 (18.2)

0.544 0/4 (0.0 0.124
16/34 (47.1)

0.753 0/4 (0.0) 0.125
15/32 (46.9)

0.303 22/39 (56.4) 0.040
2/11 (18.2)

0.325 21/37 (56.8) 0.037

2/12 (23.1)
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Table 3. Responsiveness of chemotherapy and immunostaining status in CMF and CAF group
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CMF group
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ZA 23t I B BES o] &8 FA A
o Agskdeh S AAE AlE3 8ddl(d.3%)0A =
Arg 224 AHES 39
< A 3stew e 33 &2 43] A" 97t 12440
Variables

Response (%)

Estrogen receptor

Negative 33/74 (44.6)

Positive 15/61 (24.6)
Progesterone receptor

Negative 33/91 (36.3)

Positive 15/44 (34.1)
p53 mutation

No 23/65 (35.4)

Yes 25/70 (35.7)
c-ertbB2 over-expression

No 37/98 (23.8)

Yes 11/37 (29.7)

A. p53 in CMF group

75
1 p53-
Hl p53+
o 50
2
o
Q.
[%]
o
S
25
0 1
1+ 2+ 3+

Fig. 3. Response rate according to status of p53 mutation in CMF and CAF groups. The % response is given as sum of partial response

% response

CAF group
P value Response (%) P value
0.016 17/33 (51.5) 0.488
7/17 (41.2)
0.805 23/38 (60.5) 0.002
1/12 (8.3)
0.968 11/27 (40.7) 0.266
13/24 (56.5)
0.385 5/21 (23.8) 0.004
19/29 (65.5)
B. p53 in CAF group
757
50
25
0 T T
1+ 2+ 3+

and complete response rate at each cutoff values of p53 mutation.
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Table 4. Relationship among p53, c-erbB2 and clinicopathologic factors of breast cancer
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Variables

Age
<35
>35
Tumor size
<2 cm
>2 cm
Axillary lymph node
Negative
Positive
Nuclear grade
1
2~3
Histologic grade
1
2~3
Lymphatic invasion
Negative
Positive
Vascular invasion
Negative
Positive
Estrogen receptor
Negative
Positive
Progesterone receptor
Negative
Positive

A. c-erbB2 in CMF group

% response

Fig. 4. Response rate according to status of c-erbB2 over-expression in CMF and CAF groups. The % response is given as sum of partial

p53 mutation (%)

4/8 (50.0)

89/177 (50.3)

26/53 (49.1)
67/132 (50.8)

66/132 (50.0)
27/53 (50.9)

4/19 (21.1)
68/123 (55.3)

3/18 (16.7)
67/121 (55.4)

75/150 (50.0)
15/31 (48.4)

72/143 (50.3)
18/38 (47.4)

53/107 (49.5)
40/78 (51.3)

62/129(48.1)
31/56 (55.4)

75 7
1 c-erbB2-
Hl c-erbB2+
50
25 4
0 T T
1+ 2+ 3+

P value c—erbB? P value
over-expression (%)
1.000 1/8 (12.5) 0.263
65/177 (36.7)
0.834 14/53 (26.4) 0.126
52/132 (39.4)
0.908 47/132 (35.6) 0.975
19/53 (35.8)
0.005 5/19 (26.3) 0.383
45/123 (36.6)
0.002 4/18 (22.2) 0.239
44/121 (36.4)
0.870 56/150 (37.3) 0.593
10/31 (32.3)
0.744 52/143 (36.4) 0.957
14/38 (36.8)
0.814 42/107 (39.3) 0.234
24/78 (30.8)
0.362 52/129 (40.3) 0.046
14/56 (25.0)
B. c-erbB2 in CAF group
757 .
o 50
(2]
5
Q.
8
R
25
0 T
1+ 2+ 3+

response and complete response rate at each cutoff values of c-erbB2 over-expression (*P<0.05).
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